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ABSTRACT: 

The performance o f a 12 ton per day s o l i d waste 

i n c i n e r a t o r o v e r a f o u r year p e r i o d i s d e s c r i b e d . A 

f a c t o r y b u i l t c o n t r o l l e d a i r i n c i n e r a t o r was i n s t a l l e d near 

the v i l l a g e o f Lake Cowichan, B . C . i n 1975 to burn the 

m u n i c i p a l r e f u s e from a p o p u l a t i o n o f 7,000 p e r s o n s . 

I n f o r m a t i o n i s p r e s e n t e d on r e f u s e q u a n t i t i e s 

p r o c e s s e d , o p e r a t i n g methods deve loped by the owner, 

a u x i l i a r y f u e l consumpt ion , maintenance and r e p a i r 

e x p e r i e n c e , and annual and u n i t c o s t s . 
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1 SUMMARY 

The Cowichan V a l l e y Regional D i s t r i c t i s l o c a t e d 
on southern Vancouver I s l a n d i n the Province o f B r i t i s h 
Columbia. In 1975, the D i s t r i c t c o n s t r u c t e d the Meade Creek 
p l a n t and i n s t a l l e d a c o n t r o l l e d a i r i n c i n e r a t o r to burn the 
m u n i c i p a l s o l i d wastes from the V i l l a g e of Lake Cowichan and 
the surrounding unorganized areas. The p l a n t serves a popu
l a t i o n o f 7,000 persons and has a c a p a c i t y of 12 tons per 
day. The i n c i n e r a t o r was manufactured by Consumat System 
Inc. of Richmond, V i r g i n i a , U.S.A. 

The S o l i d Waste Management Branch of Environment 
Canada commissioned A l l a n M. McCrae, P. Eng. to survey 
the p l a n t to determine i t s r e d u c t i o n e f f i c i e n c i e s , the 
d e n s i t y of p a r t i c u l a t e contained i n i t s emissions and the 
c o s t s . F i e l d s t u d i e s were conducted a f t e r nine months of 
r e g u l a r o p e r a t i o n and the r e p o r t "An E v a l u a t i o n of a 
C o n t r o l l e d A i r M u n i c i p a l I n c i n e r a t o r " (1) was p u b l i s h e d 
i n 1976. Copies were made a v a i l a b l e to m u n i c i p a l and 
i n s t i t u t i o n a l a u t h o r i t i e s and others i n t e r e s t e d i n t h i s 
type of s o l i d waste treatment. 

T h i s p r e s e n t study was commissioned to supplement 
the p r e v i o u s study. The Owner has operated the p l a n t 
f o r four years and has gained c o n s i d e r a b l e o p e r a t i n g 
experience and c o s t data. Because i t i s d i f f i c u l t to 
a n t i c i p a t e the c o n t i n u i n g problems and b e n e f i t s of o p e r a t i n g 
an uncommon treatment system,this i n f o r m a t i o n should be of 
value to others c o n s i d e r i n g i n s t a l l i n g t h i s type of 
p l a n t . 
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A review of the number of residences served and the 
t o t a l waste generated indicates a steady growth i n 
population served and the quantity of waste processed. The 
quantity of wastes processed during the peak week i n 1975 was 
52.5 tons and i n 1978 was 60 tons. The year average per 
week i n 1975 was 37 tons and i n 1978 was 46 tons. 

The capacity of the incinerator according to the 
manufacturer 121 i s 9.5 to 12.5 tons per 10 hour day. At 
12 tons per day for a six day week the capacity i s 72 tons 
per week. The summer weekly average quantity of waste 
treated i n 1978 was 49 tons or 68 percent capacity. The 
peak week was 60 tons. I f the plant can be operated for seven 
days per week for short periods, the peak week i n 19 78 re
presents 71 percent <6f capacity. 

In order to achieve the best r e s u l t s from the plant 
at the lea s t cost, the Regional D i s t r i c t varies, the operating 
mode d a i l y to s u i t the ambient weather conditions and 
the c h a r a c t e r i s t i c s and moisture content of the waste. 
Every e f f o r t i s made to minimize the fuel o i l consumption 
through v e r s a t i l e operating procedures. 

Experience from the f i r s t year of operation and 
information from other authorities indicates that f u e l 
consumption of over 7 gallons per ton of waste processed 
could be expected. Careful operation of the Meade.Creek 
plant has s i g n i f i c a n t l y reduced t h i s , the average for 1978 
being 2.4 imperial gallons per ton. 

The operators of the plant regularly check, 
maintain and repair the incinerator and a n c i l l a r y equipment. 
Major overhauls to the front end loaders and repairs to 
special i z e d parts such as motors and controls are carried 



out by o t h e r s . During the f o u r years o f o p e r a t i o n , wastes 
have never had t o be d i v e r t e d to a l t e r n a t i v e d i s p o s a l 
systems. The burning of wastes on two occasions had to 
be delayed f o r s h o r t p e r i o d s because of breakdowns of the 
p l a n t or t r a c t o r l o a d i n g equipment. 

The r e p a i r of r e f r a c t o r y i s the most common non-
r o u t i n e maintenance task. T h i s i s not time consuming or 
expensive, however, i t i s considered important i n extending 
the l i f e expectancy of the p l a n t . 

The f a c i l i t y component r e q u i r i n g r e p a i r s the second 
most f r e q u e n t l y was the o l d e r t r a c t o r l o a d e r . Repairs were 
r e q u i r e d f o r both mechanical and t i r e f a i l u r e s . 

The t o t a l c a p i t a l c o s t o f the waste treatment 
and d i s p o s a l f a c i l i t y i n c l u d i n g i n i t i a l c o n s t r u c t i o n and 
subsequent minor a d d i t i o n s was $ 2 2 6 , 7 4 0 . 

The annual c o s t of o p e r a t i n g the p l a n t i n c l u d i n g 
c a p i t a l f i n a n c i n g , overhead, labour, energy, and m i s c e l l a n e o u s 
c o s t s over f o u r years has averaged $ 8 1 , 2 0 0 . 

I t i s estimated t h a t the annual weight o f s o l i d 
waste t r e a t e d by the i n c i n e r a t o r has averaged 2150 tons 
which i n d i c a t e s an a v e r a g e u n i t c o s t of $38 per ton. T h i s 
c o s t i n c l u d e s the expenses o f a n c i l l a r y f a c i l i t i e s such as 
d e r e l i c t c a r storage and d i s p o s a l and d e m o l i t i o n waste 
d i s p o s a l by l a n d f i l l i n g . I t i s c o n s i d e r e d t h a t , although 
these are important f u n c t i o n s and i f were operated 
independently would be expensive, they do not s i g n i f i c a n t l y 
add t o the annual c o s t o f the i n c i n e r a t o r o p e r a t i o n . 

The wastes are c o l l e c t e d by a p r i v a t e company under 
c o n t r a c t , the average c o s t s to the Owner i n c l u d i n g admin
i s t r a t i o n c o s t s has averaged $ 3 5 . 0 4 per ton. 



The Cowichan V a l l e y Regional D i s t r i c t are s a t i s 
f i e d w i t h the o p e r a t i o n o f the i n c i n e r a t o r and are proud 
o f the i n s t a l l a t i o n from which a minimum o f environmental 
d e g r a d a t i o n i s achieved. 

Two s i m i l a r but l a r g e r p l a n t s are planned by the 
Regional D i s t r i c t t o serve other areas, a 20 ton per day 
p l a n t and a 50 ton per day p l a n t . These two f a c i l i t i e s 
were c o n s t r u c t e d d u r i n g summer of 1979. T h i s major 
expansion p l a n i s t a n g i b l e proof o f the Owners s a t i s f a c t i o n 
w i t h the treatment and d i s p o s a l system. 



2 INTRODUCTION 

2.1 General 

In B r i t i s h Columbia l o c a l governmental s t r u c t u r e 
c o n s i s t s of i n c o r p o r a t e d m u n i c i p a l i t i e s , school d i s t r i c t s , 
r e g i o n a l d i s t r i c t s , improvement d i s t r i c t s , and a number 
of s p e c i a l purpose d i s t r i c t s . The j u r i s d i c t i o n a l area o f a 
Regional D i s t r i c t u s u a l l y c o n t a i n s a number of m u n i c i p a l 
i t i e s and l a r g e unincorporated areas. Regional D i s t r i c t s 
p r o v i d e and administer s e r v i c e s f o r unincorporated areas 
and s e r v i c e s transcending m u n i c i p a l boundaries. 

The Regional D i s t r i c t of Cowichan V a l l e y i s l o c a t e d 
on Vancouver I s l a n d north of V i c t o r i a . I t s area c o n t a i n s 
f o u r i n c o r p o r a t e d m u n i c i p a l i t i e s and l a r g e r u r a l and un
i n h a b i t e d f o r e s t e d areas. In 1972 under l e t t e r s patent from 
the P r o v i n c i a l Government the Regional D i s t r i c t of Cowichan 
V a l l e y assumed r e s p o n s i b i l i t y f o r s o l i d waste d i s p o s a l 
w i t h i n i t s boundaries. The most urgent requirement a t the 
time was t o p r o v i d e new m u n i c i p a l waste d i s p o s a l f a c i l i t i e s 
to serve the V i l l a g e of Lake Cowichan and the surrounding 
small unincorporated communities and r u r a l areas. The 
e x i s t i n g f a c i l i t y was a t r a d i t i o n a l 'dump' where the r e f u s e 
was d e p o s i t e d a t the top of a bank, burned, and the r e s i d u e 
pushed down the s l o p e . The l e a s e f o r the p r o p e r t y , 
c o n t a i n i n g the dump, was due to e x p i r e and c o u l d not be 
renewed. 

The Regional D i s t r i c t decided to p r o v i d e a proper 
l a n d f i l l f a c i l i t y and searched f o r a s u i t a b l e s i t e . The 
o n l y s i t e t h a t c o u l d be found was not s u i t a b l e f o r l a n d -
f i l l i n g raw m u n i c i p a l wastes because of i t s v i s i b i l i t y and 
l i m i t e d c a p a c i t y . Due t o these c o n d i t i o n s , i t was d e c i d e d 
to use the s i t e and t r e a t the wastes by i n c i n e r a t i o n . T h i s 
would reduce both v i s u a l impact and waste volume l e a d i n g t o 
an extended l i f e f o r the f a c i l i t y . 



Tenders were c a l l e d i n e a r l y 1974 f o r an i n c i n e r a t o r p l a n t . 

F i v e t e n d e r s were s u b m i t t e d , the lowest p r i c e was from 

E n g i n e e r e d Waste C o n t r o l Systems L t d . o f Winnipeg f o r a 

Consumat Model C-760M w i t h ML 525 l o a d e r . 

The p l a n t was i n s t a l l e d and t e s t e d i n F e b r u a r y 1975. 

Because t h i s was the f i r s t i n s t a l l a t i o n o f t h i s 

type o f m u n i c i p a l s o l i d waste t rea tment system i n Canada, 

the S o l i d Waste Management Branch o f Environment Canada 

commiss ioned a s tudy to determine the t rea tment e f f i c i e n c y , 

the p a r t i c u l a t e e m i s s i o n r a t e s , and the o p e r a t i n g c o s t s . 

The p l a n t t e s t i n g f o r t h i s s tudy was c a r r i e d out 

from O c t o b e r 1975 to F e b r u a r y 1976, and the r e s u l t s were 

p u b l i s h e d i n the r e p o r t by A l l a n M. McCrae , e n t i t l e d "An 

E v a l u a t i o n o f a C o n t r o l l e d A i r M u n i c i p a l I n c i n e r a t o r . " ( D 

2.2 Purpose o f the 
P r e s e n t Study 

The e v a l u a t i o n s tudy c a r r i e d out i n 1976 was found 

to be o f wide i n t e r e s t to those a c r o s s Canada c o n t e m p l a t i n g 

t h i s type o f s o l i d waste t r e a t m e n t . The s tudy however was 

l i m i t e d because o f the r e l a t i v e l y s h o r t p e r i o d o f o p e r a t i n g 

e x p e r i e n c e . The R e g i o n a l D i s t r i c t were s t i l l e x p e r i m e n t i n g 

w i t h a l t e r n a t i v e o p e r a t i n g modes a t t e m p t i n g to a c h i e v e maximum 

e f f i c i e n c y and economy. A l s o because the p l a n t was new, 

t h e r e was l i t t l e d a t a a v a i l a b l e to as ses s the r e l i a b i l i t y 

and the r e p a i r and replacement c o s t s . 

The purpose o f t h i s supplementary s tudy i s t o r e p o r t on 

the R e g i o n a l D i s t r i c t ' s o p e r a t i n g and maintenance e x p e r i e n c e 

and c o s t s f o r t h e , f o u r y e a r s o f p l a n t o p e r a t i o n . 
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Pe t e r Hayward, S e c r e t a r y - T r e a s u r e r , who p r o v i d e d c o s t de
t a i l s ; and Mr. Ralph D. K i e r , A d m i n i s t r a t o r , who supported 
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3 SUMMARY OF PREVIOUS STUDY 

3.1 C o l l e c t i o n A r e a 

The a r e a s e r v e d by the i n c i n e r a t o r c o n t a i n s one 

i n c o r p o r a t e d m u n i c i p a l i t y , the V i l l a g e o f Lake Cowichan; 

t h r e e u n o r g a n i z e d communit ies o f Honeymoon Bay, Youbou, 

and Caycuse ; and a l a r g e r u r a l a r e a . The c o l l e c t i o n a r e a 

i s shown on F i g u r e 1. The p r i n c i p a l i n d u s t r y o f the a r e a i s 

f o r e s t r y w i t h t h r e e l a r g e lumber m i l l s and t imber h a r v e s t i n g 

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

The r e f u s e from the a r e a was c o l l e c t e d by a p r i v a t e 

f i r m w i t h one compactor t r u c k o p e r a t i n g under c o n t r a c t to 

the R e g i o n a l D i s t r i c t . The a r e a was d i v i d e d i n t o f i v e 

c o l l e c t i o n areas w i t h each r o u t e s e r v i c e d once per week. 

The customers s e r v e d on each r o u t e a r e shown on T a b l e 3 . 1 . 

TABLE 3.1 

Refuse C o l l e c t i o n i n 1975 

A r e a Res idences 
Commercial 
I n d u s t r i a l 

and 
B i n s 

Route 
M i l e s 

1. C e n t r a l and e a s t e r n 
p a r t o f V i l l a g e 350 8 10 .1 

2. Southern p a r t o f 
V i l l a g e and 
a d j a c e n t a r e a 373 24.7 

3. Honeymoon Bay and 
Caycuse 219 7 44.8 

4. N o r t h e r n p a r t o f 
V i l l a g e and r i v e r 
bottom 314 24 

5. Youbou 417 20.9 

TOTALS 1,673 15 124.5 

a S e e F i g u r e 2, Re ference 1. 
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A l t h o u g h most r e s i d e n c e s and b u s i n e s s e s are s e r v e d by 

the c o l l e c t i o n s e r v i c e , i t was n o t e d d u r i n g the s tudy t h a t a 

number o f i n d i v i d u a l s and b u s i n e s s e s d e l i v e r e d wastes d i r e c t l y to 

the p l a n t . Many o f the i n d i v i d u a l s were d e l i v e r i n g e x t r a 

q u a n t i t i e s o f waste i n excess o f the p r e s c r i b e d l i m i t s a l l o w e d by 

the s e r v i c e . 

The r e s e a r c h e r s a t the t i m e , no ted a sense o f community 

p r i d e i n the f a c i l i t y and an a p p r e c i a t i o n o f the n e a t , w e l l 

managed o p e r a t i o n . 

3.2 Refuse 

The i n c i n e r a t o r p l a n t i s not equ ippea w i t h weigh 

s c a l e s so i t was d i f f i c u l t to a c c u r a t e l y measure the 

q u a n t i t i e s b e i n g p r o c e s s e d . D u r i n g the p e r i o d s o f 

f i e l d t e s t i n g the c o l l e c t i o n v e h i c l e was d i v e r t e d f o r 

w e i g h i n g on the s c a l e s o f a l o c a l a s p h a l t p l a n t owned by 

Duncan P a v i n g L t d . Because t h i s p l a n t i s l o c a t e d 16.3 

m i l e s from the i n c i n e r a t o r , w e i g h i n g was expens ive and t ime 

consuming. 

The R e g i o n a l D i s t r i c t kept r e g u l a r r e c o r d s o f the 

number o f l o a d e r charges made t o the i n c i n e r a t o r . The 

weighed q u a n t i t i e s o f wastes were used to d e v e l o p average 

u n i t we ights f o r each c h a r g e . T h i s f a c t o r was used to 

e s t i m a t e annua l averages and s e a s o n a l v a r i a t i o n s . A summary 

o f the v a r i o u s r e f u s e q u a n t i t y parameters de termined i s 

shown i n T a b l e 3 . 2 . 

The r e f u s e p r o c e s s e d a t the p l a n t i s p r i m a r i l y from 

r e s i d e n t i a l s e r v i c e s w i t h some c o n t r i b u t e d by s t o r e s and 

g a r a g e s . No s i g n i f i c a n t amounts o f i n d u s t r i a l waste are 

p r o c e s s e d a t the p l a n t . 

To measure the q u a l i t y o f the waste samples were 

s o r t e d i n t o s t a n d a r d c l a s s i f i c a t i o n s and weighed. Samples 

were taken by d i v i d i n g the r e c e i v i n g f l o o r a r e a i n t o a 
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TABLE 3.2 
Refuse Q u a n t i t i e s - 1975 

D e s c r i p t i o n Measure 

1. Number of Residences 1,673 

2. S e r v i c e P o p u l a t i o n (assuming 
5,860 persons ml 3.5 persons per residence) 5,860 persons 

3. Quantity of waste processed 
m* (a) summer 51.6 T per week 

(b) winter 37.0 T per week 

•mtt (c) year 42.2 T per week 

4. Generation r a t e 
(a) summer 2.07 l b s per cap per day 

•ml (b) w i n t e r 1.63 l b s per cap per day 

(c) year 1.86 l b s per cap per day 

5. C o l l e c t i o n v e h i c l e 
(compactor truck) 
(a) volume 15 cu. yd. 
(b) median l o a d 7,700 l b s . 
(c) d e n s i t y 513 l b s per cu. yd. 

•urn 
i 

(c) d e n s i t y 
19 l b s per cu. f t . 

6. I n c i n e r a t o r l oader 
\mt (a) volume 61 cu. f t . 

(b) a v e r a g e l o a d 630 l b s . 
(c) d e n s i t y 10.4 l b s per cu. f t . 

See Table 2, Ref. 1. 
bSee Table 3, Ref 1. 

:From unpublished work notes f o r 
Ref 1. 

See Sec. 5.3 Ref 1. 

number g r i d and s e l e c t i n g samples i n accordance w i t h a 
sequence o f random numbers. The sample s i z e averaged 
15 0 l b s . with the l a r g e s t sample being 224 l b s . and the 
s m a l l e s t 66 l b s . A t o t a l of 32 samples were c h a r a c t e r i z e d 
d u r i n g the f i e l d t e s t i n g . Table 3.3 summarizes the r e s u l t s 
of t h i s t e s t i n g . 

mi 

id 



TABLE 3.3 

C h a r a c t e r i z a t i o n o f Wastes P r o c e s s e d - 1975 

Item C a t e g o r i e s 

Mean 
P r o p o r t i o n 

by Weight 
P e r c e n t 

95 P e r c e n t 
C o n f i d e n c e 

I n t e r v a l 
P e r c e n t 

! • 
2. 

Paper P r o d u c t s 

Food Wastes 

36.49 

33.75 

32 .38-40 .59 

29 .53-37 .97 

3. M e t a l s 9.65 8 .22-11 .07 

4. G l a s s , Ceramics 8.28 6 .65 -9 .91 

5. D i r t , Rocks , Ash 1.15 0 .19-2 .12 

6. Rubber 0.32 0 .15-0 .49 

7. L e a t h e r 0.16 0 .03-0 .29 

8. P l a s t i c s 3.48 2 .57 -4 .39 

9. T e x t i l e s 3.20 1 .71-4 .69 

10. Wood 0.89 0 .46-1 .32 

11. Garden Waste 0.31 0 .02-0 .60 

12. F i n e s , %" minus 2.32 1 .80-2 .85 

A N o n - c o m b u s t i b l e s 
( i tems 3, 4, 5) 19.08 16 .63-21 .53 

B C o m b u s t i b l e s ( i tems 
1, 2, and 6-12 i n c l . ) 80.92 78 .47-83 .37 

a S e e T a b l e 6, Ref . 1. 

3.3 I n c i n e r a t o r P l a n t 

The i n c i n e r a t o r i s a f a c t o r y b u i l t Consumat Systems 

I n c . o f Richmond, V i r g i n i a , U . S . A . model C-760M w i t h a ML-

525 l o a d e r manufactured i n Houston , Texas . The p l a n t c o n 

s i s t s o f a l o a d e r mechanism, a p r i m a r y chamber, a secondary 

chamber and a d i s c h a r g e s t a c k . 

The l o a d e r i s a r e c t a n g u l a r ram mechanism s e a l e d o f f 

from the p r i m a r y chamber by a f i r e d o o r . The c h a r g i n g cham

b e r i s 3 .5 f e e t wide by 7 f e e t l o n g by 2.5 f e e t deep f o r a 
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charge volume of 61 cubic feet. Charging i s h y d r a u l i c a l l y 
powered and automatically sequenced. When the loader 
chamber i s f i l l e d and the s t a r t button pressed the loading 
door closes, the f i r e door opens and the ram pushes the 
waste into the combustion chamber. The ram then withdraws 
and the f i r e door closes. 

The primary combustion chamber i s a steel cylinder 
10 feet i n diameter with 2 inches of insul a t i o n and 5 inches 
of refractory l i n i n g . The cylinder i s 12 feet long giving 
a gross i n t e r n a l volume of 750 cubic feet. The primary 
chamber i s equipped with two burners to i n i t i a l l y i g n i t e 
the charged s o l i d waste. Normally these burners operate for 
about 15 minutes when the plant i s f i r s t charged. With 
normal wastes, combustion i s s e l f sustaining after s t a r t i n g . 

A i r i s metered into the primary chamber by a fan 
discharging through ports located at about 4 and 6 o'clock 
on the perimeter and i n the front wall. During testing 
i n 197 5 the unburned combustibles i n the residue were 
measured and averaged almost one percent of the o r i g i n a l 
refuse quantity by weight. After the te s t i n g was completed, 
an additional a i r supply plenum was i n s t a l l e d i n the bottom 
of the primary combustion chamber to reduce th i s proportion. 

The secondary chamber i s a small chamber adjacent 
to the bottom of the stack. I t i s equipped with a burner 
and a forced a i r supply for incinerating combustibles 
driven o f f the refuse i n the primary chamber. 

Emissions from the secondary chamber are discharged 
to atmosphere through a stack approximately 15 feet above 
the secondary chamber. The stack i s equipped with an anular 
o r i f i c e for the intake of d i l u t i n g a i r . The stack i s 31 
inches outside diameter and i s l i n e d with 3 inches thick 
refractory. 
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3.4 I n c i n e r a t o r Process 
The method of i n c i n e r a t i o n o f the wastes i s known as ^ 

a c o n t r o l l e d a i r p r o c e s s . Waste i s heated i n the primary-
chamber and i t s combustion r e a c t i o n i s c o n t r o l l e d by 
l i m i t i n g the amount o f a i r a v a i l a b l e to l e s s than r e q u i r e d 
f o r s t o i c h i o m e t r i c requirements. The c o n t r o l l e d combustion 
r e l e a s e s heat to s u s t a i n the process and g a s i f i e s and 
v o l a t i z e s the hydrocarbons. The c o n d i t i o n s i n the chamber 
are as q u i e s c e n t and f r e e o f t u r b u l e n c e as p o s s i b l e . 

These i n c i n e r a t i n g c o n d i t i o n s produce v o l a t i l e 
gasses c o n t a i n i n g combustible p a r t i c u l a t e but l i t t l e i n e r t 
f l y ash. The combustible gasses and m a t e r i a l i n the smoke 
are burned i n the secondary chamber. A blower i n j e c t s 
f o r c e d a i r to s u s t a i n combustion and an a u x i l i a r y burner 
s u p p l i e s the heat necessary to m a i n t a i n r e q u i r e d 
temperatures. 

Gasses from the secondary chamber are d i s c h a r g e d to 
the stack f o r d i s c h a r g e to the atmosphere. An a n u l a r o r i 
f i c e l o c a t e d i n the lower p a r t o f the stack admits a i r f o r 
d i l u t i n g and c o o l i n g the gasses. 

A schematic i l l u s t r a t i o n o f the c o n t r o l l e d a i r te-
i n c i n e r a t o r process i s shown i n F i g u r e 2. 

3.5 Residue *~ 
During f i e l d t e s t i n g the volume and average d e n s i t y 

of the r e s i d u e was measured to o b t a i n a t o t a l r e s i d u e weight. «** 
The volume and weight were compared w i t h the r e f u s e pro
cessed to o b t a i n process r e d u c t i o n e f f i c i e n c i e s . ^ 

The average r e d u c t i o n s i n waste q u a n t i t i e s o b t a i n e d 
by the i n c i n e r a t i o n process are shown i n Table 3 . 4 . te 

I t i s noted t h a t on the average the weight of r e f u s e 
was reduced by 72 percent and the volume by 93.4 p e r c e n t . w 

The non-combustibles i n the r e f u s e were measured t o be 18 .7 

p e r c e n t by weight. I f i t i s assumed these are unchanged i n 
the combustion process then the combustible p o r t i o n was 
reduced by 89 p e r c e n t . 



Samples of the residue were characterized into 
metals; glass, ceramics and rocks; unburned combustibles; 
and fines passing a 1/2 inch screen. The average proportion 
of each c h a r a c t e r i s t i c i s shown i n Table 3 . 5 . 

One sample of the fines portion was analysed by 
spectograph to determine i t s chemical makeup. The res u l t s 
of t h i s one tes t are shown i n Table 3 . 6 . 
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TABLE 3 . 4 

S o l i d Waste to Residue Reduction R a t i o s - 1975 

Parameter 
— _ — . . . . — _ 
Value 

1. Number of T e s t Days 

2. Refuse Processed: 
average volume 
average weight 

3. Average r e f u s e d e n s i t y 

4. Residue: 
average volume 
average density* 5 

average weight 

5. R a t i o of Residue to 
Refuse: 

by volume average 
by weight average 

6. R a t i o of non-combustible 
i n r e f u s e by weight 

7 

2,436 cu. f t . per day 
22,784 l b s per d a y c 

9.46 l b s per cu. f t . (SD d1.45) 

163 cu. f t . per day 
28.03 l b s per cu. f t . (SD 7.20) 
6,386 l b s per day 

6.85 percent (SD 1.39) 
28.03 percent (SD 5.77) 

19.01 percent (SD 4.37) 

a D a t a from Ref . 1, T a b l e 9, p . 44. 

D e n s i t y i s taken a f t e r c l e a n o u t but before l a n d f i l l i n g . 
c P l a n t i s r a t e d a t 10 to 12.5 T per day so t e s t i n g was 
c a r r i e d out w i t h i n the design o p e r a t i n g range. 

dSD i s standard d e v i a t i o n . 
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TABLE 3.5 

Res idue C h a r a c t e r i s t i c s - 1975 

C o n s t i t u e n t 

^ . b 
P r o p o r t i o n 

'O 

M e t a l s 

G l a s s , C e r a m i c , Rocks , e t c . 

Unburned C o m b u s t i b l e s 

F i n e s P a s s i n g 1/2 i n c h s c r e e n 

18.3 

46.4 

0.96 

34.4 

a D a t a from R e f . 1, T a b l e 35, p . 45. 

^ P r o p o r t i o n s are averages o f f o u r samples . 

TABLE 3.6 

C h e m i c a l C o m p o s i t i o n o f F i n e s P o r t i o n o f 

R e s i d u e 3 - 1975 

Element 
P r o p o r t i o n 

P e r c e n t 

1. I r o n and S i l i c o n combined 

2. C a l c i u m 

3. Aluminum 

4. Magnesium, Sodium, and T i t a n i u m each 

5. Manganese, P o t a s s i u m , Bar ium and T i n 

6. Chromium, Copper , Z i n c each 

7. S t r o n t i u m , L e a d , Molybdenum, Vanadium each 

83 

5 

4 

2 

y .3 * l . o 
z 0.1 

0.10 

a D a t a i s from Ref . 1, T a b l e 11, p . 47, based on s p e c t r o -
g r a p h i c a n a l y s i s o f one sample. 
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3.6 Summary o f S o l i d Waste 
R e d u c t i o n to Res idue 

The r e d u c t i o n o f the c o n s t i t u e n t s o f the s o l i d wafte 

by the Meade Creek i n c i n e r a t o r are summarized i n F i g u r e 3. 

1 1 1 1 1 1 1 1 

O t h e r 
i _ 1 1 1 1 1 1 1 1 

O t h e r • 

a 
F o o d 

• 5 ' 

to 

Paper a 

• i — i i — i — i — - i — i 

O 

— i — 

Dirt 

2 0 0 0 lbs 

R E D U C T I O N BY W E I G H T 

O t h e r • ' 1 1 1 1 1 1— . i • 

P l a s t i c 

to Food to 

o 
* •M • 

O 
• 

Pa per 

—ar-
- o . 
i i i i t — i — i — i — i — O 

Dir t 

S t a c k G a s 

A i r O i l 

M eta Is 

G l a s s 

F ines 

56 0 lbs 

Metal 
G l q s s 

F i n e s 

0.6 8 cy 10 c y 

R E D U C T I O N BY V O L U M E 

F i g 3 W A S T E R E D U C T I O N R A T I O S 1975 



20 

3.7 E m i s s i o n s 

A t the t ime o f implementa t ion o f t h i s p r o j e c t the 

P r o v i n c i a l Government a u t h o r i t i e s were i n the p r o c e s s o f 

d e v e l o p i n g s t a n d a r d s f o r e m i s s i o n c o n t a m i n a n t s . In an 

attempt to a n t i c i p a t e the s t a n d a r d s , t e n d e r s were based on 

two a l t e r n a t i v e p a r t i c u l a t e e m i s s i o n c r i t e r i a , a maximum o f 

0.15 and 0.10 g r a i n s per s t a n d a r d c u b i c f o o t a d j u s t e d t o 

12 p e r c e n t c a r b o n d i o x i d e . F i v e t enders were r e c e i v e d , the 

lowest p r i c e was f o r equipment meet ing the more s t r i n g e n t 

s t a n d a r d . 

The p e r m i t f o r o p e r a t i o n o f the s t a t i o n g r a n t e d by 

the P o l l u t i o n C o n t r o l B r a n c h d i d not s p e c i f y p a r t i c u l a t e 

e m i s s i o n s as a n t i c i p a t e d but r a t h e r a minimum s t a c k gas 

t emperature o f 1 8 0 0 ° F and o p a c i t y s t a n d a r d s . About s i x 

months l a t e r when the P r o v i n c i a l Government i s s u e d t h e i r 

o b j e c t i v e f o r M u n i c i p a l Type Waste D i s c h a r g e s i n B r i t i s h 
4 

Co lumbia the maximum p a r t i c u l a t e e m i s s i o n s were s p e c i f i e d 

as 0.100 g r a i n s per s t a n d a r d c u b i c f o o t c o r r e c t e d to 12 p e r 

cen t carbon d i o x i d e . 

Under the C o n t r a c t s p e c i f i c a t i o n s acceptance o f the 

p l a n t was c o n t i n g e n t on the p a r t i c u l a t e d i s c h a r g e r a t e b e i n g 

l e s s than the s t a n d a r d d u r i n g normal o p e r a t i o n . Four t e s t s 

were c a r r i e d out i n A p r i l 1975 w i t h the t e s t r e s u l t s b e i n g 

0 .47 , 0 .057 , 0 .090, and 0.063 g r a i n s per SCFC 12% C 0 2 -

One o f the p r i n c i p a l o b j e c t i v e s o f the 1976 e v a l 

u a t i o n s tudy was to t e s t the e m i s s i o n performance o f the 

p l a n t a f t e r i t had o p e r a t e d f o r a p e r i o d and was no l o n g e r 

i n new, f a c t o r y c o n d i t i o n . 

U n f o r t u n a t e l y the e m i s s i o n t e s t i n g program f o r the 

s tudy encountered a s e r i e s o f d i f f i c u l t i e s b o t h w i t h f a u l t s 

i n the p l a n t and f a i l u r e s o f the t e s t i n g equipment . 
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T e s t i n g equipment problems were caused by the 
high gas temperature breaking and a c c e l e r a t i n g c o r r o s i o n o f 
the m a t e r i a l used to c o n s t r u c t the n o z z l e and probe. Average 
temperatures at the sampling l o c a t i o n f o r each week were 
1139°F, 1156°F, 1137°F, 1070°F, and 1124°F. The maximum 
average temperature f o r a t e s t s e r i e s was 1286 F and the 
minimum 793°F. 

For the f i r s t week a s t a i n l e s s s t e e l water c o o l e d 
probe was used with a s t a i n l e s s s t e e l n o z z l e . For the 
second week the s t a i n l e s s s t e e l n o z z l e was r e p l a c e d with one 
of i n c o n e l . I t was suspected and v e r i f i e d by s p e c t r o 
g r a p h ^ a n a l y s i s t h a t the p a r t i c u l a t e being measured 
contained q u a n t i t i e s of c o r r o s i o n products from the probe. 
The degree of i n t e r f e r e n c e was assessed and the r e s u l t s 
a d j u s t e d . 

For the t h i r d and f o u r t h week t e s t s e r i e s a ceramic 
n o z z l e w i t h a pyrex probe l i n e r was used. Because pyrex 
begins to s o f t e n and quartz becomes f r a g i l e a t temperatures 
over 800°F, extreme care had to be taken; even w i t h care a 
number of breakages o c c u r r e d . P r i o r t o the f i f t h and l a s t 
week the quartz n o z z l e f r a c t u r e d and an i n c o n e l n o z z l e had to 
be used. 

The f i r s t week of p a r t i c u l a t e t e s t i n g gave r e s u l t s 
two and one h a l f times the maximum standard. The f u e l 
burner n o z z l e s were thought to be "lacquered" r e s t r i c t i n g 
the f u e l o i l i n j e c t i o n . The n o z z l e s were cleaned f o r the 
second t e s t week, however the t e s t r e s u l t s d i d not improve. 
The n o z z l e s were r e p l a c e d which s i g n i f i c a n t l y improved the 
emission t e s t s f o r the t h i r d and f o u r t h weeks, however, 
readings were s t i l l g r e a t e r than the r e q u i r e d standard of 
0.100 g r a i n s per SCF @ 12 percent carbon d i o x i d e . 

The manufacturer's r e p r e s e n t a t i v e c o n s i d e r e d the 
p a r t i c u l a t e t e s t r e s u l t s to be n o n - r e p r e s e n t a t i v e o f the 
p l a n t ' s normal c a p a b i l i t y . A s p e c i a l i s t from t h e i r f a c t o r y 



c a r r i e d out a d e t a i l e d i n s p e c t i o n of the p l a n t and d i s 
covered t h a t the secondary burner was not equipped w i t h a 
choke r i n g . T h i s p a r t d i r e c t s the a i r r e q u i r e d through the 
a i r d i f f u s e r f o r proper combustion. 

A choke r i n g was i n s t a l l e d and othe r suspect p a r t s 
were r e p l a c e d . A f i n a l s e r i e s o f p a r t i c u l a t e t e s t s were 
conducted w i t h the r e s u l t s shown i n Table 3 . 7 . 

TABLE 3 . 7 

Emission T e s t R e s u l t s a f t e r 
Si 

I n c i n e r a t o r was Repaired - 1 9 7 6 

T e s t 

P a r t i c u l a t e Emissions 
Av Temp 
Te s t p t 

o p 

Av V o l 
Flow 
SCFM Te s t 

gr/SCF @ 
12% C 0 2 

lbs/Ton 
of Refuse 

Av Temp 
Te s t p t 

o p 

Av V o l 
Flow 
SCFM 

Feb. 2 0 , 1 9 7 6 

Day 9 #1 

#2 

0 . 1 2 5 

0 . 0 9 0 

1 . 6 1 

1 . 2 0 

9 9 0 

1 1 9 6 

3 8 9 7 

4 2 4 8 

Feb. 2 1 , 1 9 7 6 

Day 1 0 # l b 

# 2 b 

# 3 b 

0 . 0 5 5 

0 . 0 6 2 

0 . 0 8 3 

0 . 53 

0 . 6 0 

0 . 7 9 

1 1 5 0 

1 1 6 0 

1 1 2 4 

4 5 2 5 

4 5 3 1 

4 5 0 7 

Average 0 . 0 8 3 0 . 9 5 1 1 2 4 4 3 4 2 

a D a t a from Table 2 3 , Ref. 1 , p. 7 6 . 

b P a i n t cans, a e r o s o l t i n s and p o t e n t i a l l y e x p l o s i v e o b j e c t s 
were removed from waste stream. 



23 

4 REFUSE QUANTITY AND QUALITY 

4.1 C o l l e c t i o n A r e a s and Methods 

The c a p i t a l and o p e r a t i n g c o s t s f o r the Meade Creek 

Thermal R e d u c t i o n P l a n t are f i n a n c e d from p r o p e r t y taxes 

from the V i l l a g e o f Lake Cowichan and a d j a c e n t Unorgan

i z e d a r e a s . 

C o l l e c t i o n o f r e f u s e from the areas i s c a r r i e d out 

by a p r i v a t e company under c o n t r a c t to the Cowichan V a l l e y 

R e g i o n a l D i s t r i c t . Refuse i s c o l l e c t e d by the C o n t r a c t o r 

o n l y from those p a r t s o f the u n o r g a n i z e d areas where 

development d e n s i t i e s p e r m i t economica l o p e r a t i o n . 

P r i n c i p a l l y the s e r v i c e s are l o c a t e d i n the V a l l e y o f Lake 

Cowichan and the unorgan ized communities o f Mesachie L a k e , 

Honeymoon B a y , Caycuse and Youbou. The boundar i e s o f 

c o l l e c t i o n have not changed s i n c e the p r e v i o u s s tudy and 

are shown on F i g u r e 1. Refuse i s c o l l e c t e d on a weekly 

f r e q u e n c y . The number o f customers s e r v i c e d by the 

c o l l e c t i o n c o n t r a c t o r are as shown i n T a b l e 4 . 1 . 

TABLE 4.1 

Customers S e r v i c e d by C o l l e c t i o n C o n t r a c t o r 

1976 1977 1978 

L o c a t i o n Res. Comm. Res. Comm. Res . Comm. 

Lake Cowichan 759 87 780 91 

O u t s i d e Lake 
Cowichan 1140 N / a 397 17 417 15 

Mesachie Lake 80 8 82 8 

Honeymoon Bay 219 N/A 182 2 192 2 

Caycuse 97 5 97 5 

Youbou 417 N/A 429 7 431 9 

T o t a l s 1776 N/A 1944 126 1999 130 

Growth Base +9.5% +12.6% 



A l l r e s i d e n c e s o f the a r e a taxed f o r the f a c i l i t y 

can i n d i v i d u a l l y d e l i v e r t h e i r domest ic r e f u s e to the p l a n t 

f o r d i s p o s a l f r e e o f d i r e c t c h a r g e . 

Under the terms o f the c o l l e c t i v e c o n t r a c t each 

r e s i d e n c e i s e n t i t l e d t o the c u r b s i d e p i c k u p o f two s t a n d a r d 

garbage cans o f waste each week. I t was noted d u r i n g the 

p r e v i o u s s tudy t h a t many i n d i v i d u a l s and some b u s i n e s s e s 

p e r s o n a l l y d e l i v e r wastes f o r d i s p o s a l . I t i s surmised 

t h a t i n d i v i d u a l l y d e l i v e r e d wastes i s r e f u s e which was i n 

excess o f the c o l l e c t i o n s p e c i f i c a t i o n s a l l o w a n c e , r e f u s e 

t h a t was mis sed i n the weekly c o l l e c t i o n s c h e d u l e , o r r e f u s e 

o r i g i n a t i n g o u t s i d e the c o l l e c t i o n a r e a . 

The o p e r a t o r s e s t i m a t e t h a t about 15 tons p e r 

week o r 25 p e r c e n t o f the t o t a l r e f u s e i s d e l i v e r e d on an 

i n d i v i d u a l b a s i s . 

4.2 Refuse Q u a n t i t y 

Because c o n v e n i e n t s c a l e s are s t i l l no t a v a i l a b l e 

the weight o f r e f u s e b e i n g p r o c e s s e d can o n l y be i n f e r r e d 

from o t h e r r e c o r d s . The p l a n t o p e r a t o r keeps an a c c u r a t e 

r e c o r d o f the number o f charges p r o c e s s e d d a i l y . The 

l o a d e r chamber i s 7 f e e t by 3.5 f e e t by 2.5 f e e t f o r a volume 

of 61 c u b i c f e e t . 

I n the 1976 s t u d y , by comparing the number o f 

charges w i t h the weight o f d e l i v e r e d r e f u s e i t was d e t e r 

mined t h a t each charge weighed 640 pounds g i v i n g a r e f u s e 

d e n s i t y i n the l o a d e r o f 10.5 pounds per c u b i c f o o t . On 

the a d v i c e o f a f a c t o r y r e p r e s e n t a t i v e o p e r a t i o n a l procedures 

were subsequent ly r e v i s e d to charge the i n c i n e r a t o r w i t h 

s m a l l e r and l e s s dense l o a d s . 

As p a r t o f t h i s supplementary s t u d y one c o l l e c t i o n 

t r u c k l o a d o f t y p i c a l r e f u s e was d i v e r t e d to the Duncan 

P a v i n g L i m i t e d s c a l e s f o r we igh ing and the number o f 



i n c i n e r a t o r charges making up t h i s l o a d was observed. The 
net weight of the load was 7,220 pounds and the r e f u s e 
made up 18 loads f o r a weight of 401 pounds per l o a d and 
d e n s i t y o f 6.6 pounds per c u b i c f o o t . The weather f o r the 
preceding week was dry. 

I t i s probable t h a t the d e n s i t y of r e f u s e i s 
g r e a t e r i n the wint e r than summer wit h the high e r moisture 
content and t h a t the weight of charges w i l l v a r y t o some 
degree depending on the h a b i t s of a p a r t i c u l a r o p e r a t o r . 
The o v e r a l l v a r i a b i l i t y however, i t i s thought, i s not l a r g e 
because most o f the r e f u s e i s p r o t e c t e d by p l a s t i c bags and 
the ope r a t o r s are e f f i c i e n t l y s u p e r v i s e d t o conform to 
standard procedures. 

The o p e r a t o r ' s records f o r the p l a n t have been 
analyzed t o determine the q u a n t i t i e s o f wastes processed by 
the i n c i n e r a t o r . The q u a n t i t i e s are shown i n Table 4.2. 

4.3 Refuse Q u a l i t y 
The c h a r a c t e r o f the c o l l e c t i o n area has not changed 

s i g n i f i c a n t l y s i n c e the previous study c a r r i e d out i n wi n t e r 
of 1975 to 1976. I t i s not expected t h a t the c h a r a c t e r i s 
t i c s of the waste as p r e v i o u s l y measured have changed. 
These r e s u l t s are sur.umarised i n T a b l e 3.3. 

Since the pre v i o u s study, two i n t e r e s t i n g developments 
have occurred r e l a t e d t o s p e c i f i c wasta types. The Regional 
D i s t r i c t , as an adjunct to the i n c i n e r a t i o n o p e r a t i o n , c o l l e c t s 
and s t o r e s at a separate l o c a t i o n on the s i t e , d e r e l i c t auto
mobiles and l a r g e manufactured goods such as household a p p l i 
ances. When q u a n t i t i e s warrant, a p o r t a b l e compactor operated 
by the P r o v i n c i a l Government compresses these goods f o r f u t u r e 
t r a n s p o r t a t i o n to a r e c y c l i n g p l a n t i n Vancouver. Recently, a 
p r i v a t e company has been n e g o t i a t i n g with the Regional D i s t r i c t 
f o r the r i g h t to dispose of these m a t e r i a l s . T h i s i n d i c a t e s 
t h a t the commercial value o f t h i s salvage metal i s now h i g h 
enough t o make recovery commercially f e a s i b l e . 



26 

TABLE 4.2 
Quantity of Refuse Processed 

1976 19 77 1978 

Weight Weight Weight 
Description Charges tons Charges tons Charges tons 

Season and 
Annual Quantities: 
Summer, Apr.-Sept., 

I 26 wks. 5210 1044 5364 1075 6281 1259 

Winter, Jan.-Mar.+ 
Oct.-Dec., 26 wks. N/A - 5019 1006 5561 1115 

Total Annual N/A 10383 2082 11842 2374 

Average Quantity 
per Week: 
Summer 200 40 206 41 242 49 

Winter N/A - 193 39 214 43 

Annual N/A - 200 40 228 46 

Peak Week 245 49 249 50 300 60 

Minimum Week 151 30 142 28 190 38 

Growth from 
Previous Year: 
—— •• . • 1 

j Summer % N/A 2 95 17.10 

Winter % N/A N/A 10.80 

Annual N/A N/A 14.05 

c 
Estimated Population 6220 6800 7000 

Generation Rates i n 
Pounds per Capita 
per Day: 
Summer 1 .84 1 .72 2.00 

Winter N/A 1 .64 1.76 

Annual N/A 1 .68 1.87 

aBased on d a i l y operating records of the number of charges processed. 
One charge contains 61 cubic feet or 2.26 cubic yards. 
Assumes a constant index of 401 pounds per charge. 

°Based on 3.5 persons per household served, see Table 4.1. 



The f o l l o w i n g number o f c a r s have been compressed 

and sh i ppe d from the s i t e : 

1975 - 175 c a r s 

1976 - 177 

1977 - 80 

1978 - 245 

Average 170 c a r s 

In the p a s t year 195 tons o f whi te goods were a l s o s h i p p e d . 

In September 1978 a p r i v a t e d i s p o s a l company, Ocean-

gard Waste Management Systems L t d . , which c o l l e c t s o l i d 

wastes from i n t e r n a t i o n a l ocean go ing v e s s e l s , submit ted a 

p r o p o s a l r e q u e s t i n g t h a t the R e g i o n a l D i s t r i c t d i s p o s e o f 
5 

these wastes . The ' I n t e r n a t i o n a l Garbage' w i l l be t r a n s 

p o r t e d to the i n c i n e r a t o r from the Vancouver I s l a n d p o r t s 

o f P o r t A l b e r n i , Nanaimo, Harmac, C r o f t o n , Chemainus, 

Cowichan Bay, and V i c t o r i a . Under the terms o f the a g r e e 

ment the R e g i o n a l D i s t r i c t w i l l charge $50.00 per ton f o r 

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

the waste q u a n t i t i e s t h a t w i l l be p r o c e s s e d are expected to 

be s m a l l , the i n c i n e r a t o r w i l l be p e r f o r m i n g an i m p o r t a n t 

s e r v i c e to the southern Vancouver I s l a n d r e g i o n . 
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5 PLANT OPERATION 

5.1 G e n e r a l 

The o p e r a t o r s manual s u p p l i e d by the manufac turer 

d e s c r i b e s i n a g e n e r a l way the normal o p e r a t i n g sequence o f 

the c o n t r o l l e d a i r i n c i n e r a t o r . The o p e r a t o r s o f the Meade 

Creek p l a n t r e p o r t t h a t a l t h o u g h these o p e r a t i n g i n s t r u c 

t i o n s a r e a u s e f u l g u i d e , they have found t h a t t o o b t a i n the 

b e s t r e s u l t s a t the l e a s t c o s t i t i s n e c e s s a r y to a l t e r the 

p r o c e d u r e s from day to day . The method o f o p e r a t i o n adopted 

a t any t ime i s dependent on the weather , the c o n s t i t u e n t 

makeup o f the waste and i t s m o i s t u r e c o n t e n t . 

In c o n t r o l l i n g the i n c i n e r a t i o n p r o c e s s the 

f o l l o w i n g o p e r a t i o n s can be r e g u l a t e d : 

5 . 1 . 1 L o a d i n g - the l o a d i n g sequence i s a u t o m a t i c a l l y c o n 

t r o l l e d . The l o a d e r door i s opened and the chamber f i l l e d 

w i t h r e f u s e . On p u s h i n g the l o a d b u t t o n , the l o a d e r door 

c l o s e s , the f i r e door opens , the ram pushes the waste i n t o 

the p r i m a r y chamber, the ram withdraws and the f i r e door 

c l o s e s . C o n t r o l o f the i n c i n e r a t o r o p e r a t i o n can be 

a c h i e v e d by a l t e r i n g the amount o f waste i n s e r t e d w i t h each 

charge and the r a t e a t which charges a r e i n s e r t e d . 

5 .1 .2 Lower Chamber - f o r p r o p e r o p e r a t i o n o f the p r o c e s s 

the wastes i n the lower chamber s h o u l d o x i d i z e a t a r a t e 

t h a t w i l l c o n v e r t the o r g a n i c components i n t o v o l a t i l e 

g a s s e s . T u r b u l e n c e s h o u l d be m i n i m i z e d so t h a t incombus t 

i b l e p a r t i c u l a t e s a r e no t c a r r i e d o f f i n the gaseous 

e m i s s i o n s . C o n d i t i o n s can be r e g u l a t e d i n t h i s chamber by 

c o n t r o l l i n g the r a t e o f a i r i n p u t and the t e m p e r a t u r e . The 

temperature i s m o n i t o r e d w i t h a thermocouple ; i f the 

t emperature i s too low, two b u r n e r s one on each s i d e a r e 

s t a r t e d and a d d i t i o n a l a i r i s p r o v i d e d . I f the t emperature 

i s too h i g h the chamber i s quenched w i t h water from a spray 

n o z z l e i n the r o o f . 



5.1 .3 Upper Chamber - the v o l a t i l e gasses and c o m b u s t i b l e 

p a r t i c u l a t e s produced i n the lower chamber are burned i n 

the upper chamber. Excess a i r and supplementary heat are 

p r o v i d e d f o r complete combust ion . C o n d i t i o n s i n the 

chamber are m o n i t o r e d by a thermocouple l o c a t e d near the 

o u t l e t o f the secondary chamber. To p r o v i d e optimum 

c o n d i t i o n s the secondary burner and blower are r e g u l a t e d 

by a t h r e e p o s i t i o n , p r o p o r t i o n i n g c o n t r o l l e r d i r e c t e d 

by the thermocouple . I f the temperature i s l e s s than a 

p r e s e t minimum f u e l o i l i s pumped to the b u r n e r n o z z l e a t 

300 p s i p r e s s u r e to burn a t a r a t e o f about 18 g a l l o n s 

per h o u r . Above the minimum tempera ture , a s o l e n o i d v a l v e 

opens on a bypass f u e l o i l l i n e w i t h a p r e s s u r e c o n t r o l l e r 

and the p r e s s u r e a t the n o z z l e i s reduced to 100 p s i . 

The b u r n i n g r a t e i s then reduced to about 12 g a l l o n s per 

h o u r . When the v o l a t i l e gasses d i s t i l l e d i n the p r i m a r y 

chamber are o f a r a t e and c o n c e n t r a t i o n to burn i n the upper 

chamber una ided by a u x i l i a r y h e a t , the temperature r i s e 

shuts o f f the main o i l l i n e v a l v e and the b u r n e r . Under 

the c o n d i t i o n s o f una ided combust ion the temperature i s 

c o n t r o l l e d by v a r y i n g the r a t e o f a i r i n j e c t e d by the 

secondary b l o w e r . The p r o p o r t i o n i n g c o n t r o l l e r r e g u l a t e s 

a m o d u l a t i n g motor t h a t opens the i n t a k e damper on the fan 

a l l o w i n g a g r e a t e r a i r f low to c o o l the chamber. 

5.2 O p e r a t i n g Mode 
As noted above the o p e r a t i o n o f the p l a n t i s 

a d j u s t e d r e g u l a r l y to a c h i e v e the b e s t r e s u l t s c o n s i d e r i n g 

ambient c o n d i t i o n and the c h a r a c t e r i s t i c s o f the wastes . 

The o p e r a t i o n can be d i v i d e d i n t o f o u r s tages : s t a r t - u p , 

l o a d i n g and o p e r a t i n g , burndown, and cooldown and c l e a n i n g . 

5 .2 .1 S t a r t u p - the manufac turers suggest the b u r n e r s i n 

the upper and lower chamber be o p e r a t e d f o r 15 minutes to 

warm up the p l a n t p r i o r to l o a d i n g . The lower chamber 

b u r n e r s a r e o p e r a t e d then to i g n i t e the waste and are shut 

o f f when the d e s i r e d temperature i s r e a c h e d . 
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The o p e r a t o r s of the Meade Creek p l a n t normally 
operate the p l a n t without the lower burners. E a s i l y 
combustible wastes such as cardboard and paper are s e l e c t e d 
f o r the f i r s t charges. These wastes are manually i g n i t e d 
w i t h i n the l o a d e r chamber b e f o r e c h a r g i n g . F u e l consumption 
i s reduced and i t i s found t h a t b e t t e r burning of the f i r s t 
charges i s achieved. By s e l e c t i n g l i g h t e a s i l y combustible 
m a t e r i a l s f o r the f i r s t l o a d s , the temperature can q u i c k l y 
be r a i s e d i n the chamber to the normal o p e r a t i n g range of 
1400 to 1500°F. 

5.2.2 Loading and Operating - i n accordance with the 
P r o v i n c i a l Government requirement a temperature of 1800°F 
i s maintained above the secondary chamber. I f c o n d i t i o n s 
are adequately c o n t r o l l e d i n the primary chamber, s u f f i c i e n t 
combustible gasses w i l l be produced to_maintain the r e q u i r e d 
-temperature i n the secondary chamber without o p e r a t i n g the 
secondary b u r n e r s . At Lake Cowichan, t h i s o p e r a t i o n i s 
c l o s e l y c o n t r o l l e d t o achieve maximum v o l a t i l a t i o n and 
minimize a u x i l i a r y f u e l consumption. The p l a n t s u p e r intendent 
r e p o r t s "Through c l o s e o b s e r v a t i o n and adjustment o f primary 
a i r and water, we f i n d t h a t the secondary burner can be shut 
o f f a f t e r the u n i t i s up t o o p e r a t i n g temperature of 1800°F. 
I must s t r e s s t h a t t h i s procedure cannot be l e a r n e d from a 
book. I t i s knowing your machine and type of m a t e r i a l t o be 
burned, p l u s having the i n c i n e r a t o r tuned and balanced to 
p e r f e c t i o n . " (6) 

T y p i c a l temperatures measured above the secondary 
chamber are shown i n F i g u r e 4. I t w i l l be noted t h a t the 
average o p e r a t i n g temperature i s g r e a t e r than 1770°F f o r 
50 percent of the time. 



5.2 .3 Burndown - a f t e r the l a s t charge has been i n s e r t e d 

the i n c i n e r a t o r e n t e r s i t s burndown phase . The upper b u r n e r 

i s s e t a t the f a c t o r y to operate f o r a f i v e hour p e r i o d , 

however a t Lake Cowichan the p e r i o d i s r e d u c e d . A p o s t 

purge b lower opera te s f o r a f u r t h e r t h r e e hours to p r e v e n t 

burner heat damage. (7) 

As w i t h the l o a d i n g o p e r a t i n g phase , the o p e r a t o r s 

a t Meade Creek f i n d they can u s u a l l y m a i n t a i n temperatures 

f o r a s u f f i c i e n t p e r i o d d u r i n g the burndown phase w i t h o u t 

u s i n g the secondary b u r n e r . 

5 .2 .4 Cooldown and C l e a n i n g - the p l a n t i s a l l o w e d to 

c o o l down o v e r n i g h t and the r e s i d u e i s c l e a n e d out i n the 

m o r n i n g . The f r o n t end l o a d e r machines are equipped w i t h a 

hoe attachment f o r removing the r e s i d u e . A l a n c e attachment 

has been c o n s t r u c t e d f o r the removal o f s l a g g i n g . 
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5.3 O p e r a t i n g Schedule 

The p l a n t when purchased i n 197 5 was expected to 

o p e r a t e a t 60 p e r c e n t c a p a c i t y and w i t h the p r o j e c t e d growth 

i n the s e r v i c e area was expected to opera te a t c a p a c i t y i n 

8 y e a r s o r 1984 (see Ref 1, F i g u r e 5 ) . 

Because m u n i c i p a l waste cannot be s t o r e d f o r an 

extended p e r i o d i t must be d i s p o s e d o f w i t h i n s e v e r a l days 

a f t e r b e i n g r e c e i v e d a t the p l a n t . The i n c i n e r a t o r t h e r e 

f o r e must have adequate c a p a c i t y to proces s the q u a n t i t y 

o f wastes r e c e i v e d d u r i n g the peak week. Some q u a n t i t y 

o f waste can be c a r r i e d over from d a i l y f l u c t u a t i o n s d u r i n g 

the peak week. 

The manufac turers o f t h i s i n c i n e r a t o r r a t e the 

model a t from 1900 to 2500 pounds per hour (Ref 2 ) . Based 

on a 10 hour day i t s c a p a c i t y i s from 9.5 to 12.5 tons per 

day . I f i t i s assumed the p l a n t c o u l d o p e r a t e a t 12 tons 

per day f o r seven days d u r i n g the peak week and f o r s i x 

days per week f o r l o n g e r p e r i o d s , i t s maximum c a p a c i t y i s : 

Peak week 84 tons per week 

Peak p e r i o d 72 tons per week 

As shown i n T a b l e 4.2 the peak week i n 1978 was 

60 tons and the summer average was 49 tons per week. The 

p l a n t a t p r e s e n t d u r i n g peak p e r i o d s i s o p e r a t i n g a t 71 

p e r c e n t of the r a t e d c a p a c i t y and over the summer p e r i o d 

a t 68 p e r c e n t . 

Under the p r e s e n t schedule o f o p e r a t i o n o f the p l a n t , 

r e f u s e i s i n c i n e r a t e d on Tuesday, Wednesday, T h u r s d a y , and 

S a t u r d a y . The p l a n t i s o p e r a t e d on F r i d a y s when waste 

q u a n t i t i e s warrant e x t r a b u r n i n g t i m e . T h i s i s an i n f r e 

quent o c c u r r e n c e . The p l a n t i s c l o s e d to the d e l i v e r y o f 

wastes on Mondays. 

The o p e r a t i n g r e c o r d s have been a n a l y s e d to d e t e r 

mine the l e n g t h o f t ime the p l a n t o p e r a t e s . The r e s u l t s are 

shown i n T a b l e 5 . 1 . 



The o p e r a t i n g t imes shown i n T a b l e 5.1 a r e f o r the 

l o a d i n g p e r i o d and do not i n c l u d e burndown t i m e . I t w i l l be 

noted t h a t the p l a n t i s b e i n g loaded on average a t a h i g h e r 

r a t e than sugges ted by the m a n u f a c t u r e r . A l t h o u g h the 

q u a n t i t i e s o f waste p r o c e s s e d can be i n c i n e r a t e d i n the f o u r 

day week adopted , l o n g e r p e r i o d s o f l o a d i n g d a i l y would be 

n e c e s s a r y to conform w i t h the r a t e suggested by the manu

f a c t u r e r . 

W i t h the p r e s e n t system o f c o l l e c t i o n i t i s 

d i f f i c u l t to match the r a t e a t which the wastes a r e p i c k e d 

up and t r a n s p o r t e d to the p l a n t w i t h the p r o c e s s i n g r a t e . 

I t i s d e s i r a b l e t o i n c i n e r a t e wastes as soon as p o s s i b l e 

a f t e r t h e i r d e l i v e r y to the p l a n t . I f t h i s i s not done i t 

i s found the wastes s e t t l e and become more dense and d i f f i c u l t 

t o h a n d l e . When s t o r e d i n p i l e s heat i s genera ted i n t e r n a l l y 

and the a n a e r o b i c breakdown o f o r g a n i c s q u i c k l y make the 

wastes o f f e n s i v e to h a n d l e . 

I t i s a l s o f e l t t h a t i f wastes a r e s t o r e d t h e r e i s 

a g r e a t e r r i s k o f f i r e s because the waste may c o n t a i n 

ashes or o t h e r hot m a t e r i a l . 

A l t h o u g h the p l a n t i s not o p e r a t e d a t c a p a c i t y , 

the p r e s e n t l e v e l o f o p e r a t i o n i s e f f i c i e n t w i t h the normal 

s t a f f i n g o f two o p e r a t o r s . D u r i n g the p e r i o d s t.he p l a n t i s 

no t o p e r a t i n g the p l a n t and a n c i l l a r y equipment can be 

s e r v i c e d and r e p a i r e d and the grounds m a i n t a i n e d . 
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TABLE 5.1 
P l a n t Operating P e r i o d s 

D e s c r i p t i o n 
(1) 

1976 
(2) 

1977 
(3) 

— — - i 
1978 
(4) 

T o t a l Operating Time, Hrs.: 
Summer 584.75 703.00 782.50 

Winter N/A 654.25 736.00 

Annual N/A 1357.25 1518.50 

Average Operating Time 
per Week, Hrs.: 
Summer 22.5 27. 0 30.1 

j Winter N/A 25.2 28.3 
i 
Annual N/A 26.1 29.2 

-,b 
Average Quantity Processed 
i n Tons per Week T: 
Summer 40 41 49 
Winter N/A 39 43 
Annual N/A 40 46 

Charging Rate i n Tons per Hr.: 
Summer 1.78 1.52 1. 63 
Winter N/A 1. 55 1.52 
Annual N/A 1.53 1. 58 

a O p e r a t i n g p e r i o d s are from o p e r a t o r s r e c o r d s . P e r i o d i s 
taken as the time the p l a n t i s charged and does not i n c l u d e 
burndown time. 

Q u a n t i t i e s from Table 4.2. 



6 ENERGY CONSUMPTION 

6.1 F u e l O i l 

In the 1975 e v a l u a t i o n s tudy (Ref. 1, S e c . 12 .11 , 

p . 80) i t was found t h a t f u e l consumption f o r the f i r s t 

year o f o p e r a t i o n averaged 7.6 I m p e r i a l g a l l o n s per t o n . 

The consumption d u r i n g summer months was 6.7 g a l l o n s p e r 

ton and d u r i n g the w i n t e r 8.4 g a l l o n s per ton o f waste 

b u r n e d . 

Records f o r the subsequent t h r e e y e a r s o f o p e r a t i o n 

have been a n a l y s e d and the r e s u l t s summarized i n T a b l e 6 . 1 . 

TABLE 6.1 

F u e l O i l Consumption' 

D e s c r i p t i o n 1976 1977 1978 

O i l Consumption: ( i n I m p e r i a l g a l l o n s ) 

Summer, A p r i l - S e p t . , 26 wks. 2883 2159 3010 

W i n t e r , J a n . - M a r . + O c t . - D e c , 26 wks. N /A 3292 2741 

T o t a l A n n u a l N/A 5451 5751 

U n i t O i l Consumption 
i n g a l l o n s p e r t o n : 

Summer, A p r i l - S e p t . , 26 wks. 2.76 2.01 2.39 

W i n t e r , J a n . - M a r . + O c t . - D e c , 26 wks. N / A 3.27 2.46 

Average A n n u a l N / A 2.62 2.42 

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

F o r waste q u a n t i t i e s , see T a b l e 4 . 2 . 

The o i l consumption f o r the y e a r s 1976 to 1978 i s 

much l e s s than the r a t e o f usage o f the f i r s t year o f 

o p e r a t i o n . In the o r i g i n a l t ender f o r the p l a n t the 

s u p p l i e r a n t i c i p a t e d a consumption o f 7 I m p e r i a l g a l l o n s p e r 

ton o f r e f u s e (Ref. 1, T a b l e 1) which i s c l o s e to the f i r s t 
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year average consumpt ion . 

D u r i n g e m i s s i o n t e s t i n g o f a s i m i l a r i n c i n e r a t o r a t 

Pahokee, F l o r i d a f u e l consumption o f 15 I m p e r i a l g a l l o n s p e r 

ton was r e p o r t e d (Ref. 3, T a b l e 21 ) . The o t h e r two p l a n t s 

t e s t e d i n t h i s p r o j e c t consumed n a t u r a l gas however i f t h e i r 

measured f u e l consumption i s c o n v e r t e d to No. 2 f u e l o i l on 

the b a s i s o f heat v a l u e , one p l a n t would have consumed 7.46 

I m p e r i a l g a l l o n s per ton and the o t h e r 2.65 I m p e r i a l g a l l o n s 

p e r t o n . The p l a n t w i t h the low f u e l consumption was noted 

as h a v i n g "a newly deve loped a i r - f u e l c o n t r o l system" (Ref . 

3, f o o t n o t e , T a b l e 26) . 

I t can be seen t h a t the p l a n t o p e r a t o r s manage to 

o p e r a t e the Meade Creek P l a n t ex tremely e f f i c i e n t l y on the 

b a s i s o f f u e l consumption w i t h o u t a p p a r e n t l y s i g n i f i c a n t l y 

s a c r i f i c i n g r e d u c t i o n e f f i c i e n c y , a l o w e r i n g o f secondary 

chamber t emperatures , o r d i s c h a r g i n g v i s i b l e e m i s s i o n s . 

T h i s i s i m p o r t a n t c o n s i d e r i n g the l a r g e i n c r e a s e s t h a t have 

o c c u r r e d i n the c o s t o f f u e l . D u r i n g the 1965 t e s t i n g the 

No. 2 f u e l o i l c o s t s was $0.38 per g a l l o n and p r e s e n t l y i s 

$0.63 per g a l l o n . 
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7 RESIDUE 

7.1 Q u a n t i t y 
I t had been hoped f o r t h i s study to measure the 

volume of the r e s i d u e l a n d f i l l t o o b t a i n a t o t a l volume 
of r e s i d u e f o r the three year o p e r a t i n g p e r i o d s i n c e the 
l a s t study. The o p e r a t o r s r e p o r t however t h a t the r e s i d u e 
f i l l a r ea i s a convenient l o c a t i o n f o r the d i s p o s a l of 
wastes from a n c i l l a r y o p e r a t i o n s . In a d d i t i o n t o the 
m u n i c i p a l wastes, c l e a r i n g wastes, d e m o l i t i o n wastes and 
scrap metal i n c l u d i n g d e r e l i c t automobiles and d i s c a r d e d 
a p p l i a n c e s , are a l l d i s p o s e d of a t the s i t e . The c l e a r i n g 
and d e m o l i t i o n wastes are p e r i o d i c a l l y burned and the ashes 
and non combustibles b u r i e d w i t h the i n c i n e r a t o r r e s i d u e i n 
d i s p o s a l area. Rubber t i r e s are removed from d e r e l i c t c a r s 
p r i o r to c r u s h i n g ; these are sometimes i n c i n e r a t e d but o f t e n 
b u r i e d i n the l a n d f i l l . 

The approximate i n c r e a s e d volume o f the r e s i d u e t i p 
area s i n c e 1975 i s estimated to be 3130 c u b i c yards. The 
P u b l i c Works superintendent estimates 80 percent o f t h i s i s 
r e s i d u e w i t h the balance being cover m a t e r i a l and the added 
wastes d e s c r i b e d above. The t o t a l volume of wastes 
processed i n the three years i s 31,900 c u b i c yards p r o j e c t 
in g the data i n Table 4.2. T h i s i n d i c a t e s a long term 
average volume r e d u c t i o n r a t i o of 92.2 p e r c e n t . In the 
p r e v i o u s study the r e d u c t i o n i n volume was measured to be 
93.5 percent (Ref. 1, Table 22). 

7.2 E f f e c t s of 
Residue D i s p o s a l 
During the 1975 study i t was noted t h a t l e a c h a t e 

from the base of the r e s i d u e f i l l area formed p o o l s o f r u s t 
c o l o u r e d water. The o p e r a t o r s r e p o r t t h a t n e i t h e r the 
l e a c h a t e or the r e s i d u e f i l l have been known to cause any 
environmental deg r a d a t i o n e i t h e r on s i t e , to Meade Creek 
l o c a t e d to the west of the s i t e or to w e l l s o f r e s i d e n c e s 
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l o c a t e d near the l a k e . 
•Mtt 

The water ponded a t the base o f the f i l l a r e a d u r i n g 

a s i t e v i s i t i n March 1979 showed no d i s c o l o r a t i o n . 

•ml 
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8 EMISSIONS 

8.1 P a r t i c u l a t e E m i s s i o n T e s t s 

S u b s e q u e n t l y to the p a r t i c u l a t e t e s t s on the 

e m i s s i o n s o f the i n c i n c e r a t o r c a r r i e d out f o r the 197 6 

e v a l u a t i o n s t u d y / 4 ^ the P r o v i n c i a l P o l l u t i o n C o n t r o l B r a n c h 

c a r r i e d out two s e r i e s o f e m i s s i o n t e s t s on the p l a n t . The 

r e s u l t s were i n c o n c l u s i v e because i t was s u s p e c t e d i n b o t h 

cases t h a t c o r r o s i o n p r o d u c t s i n the t e s t probe contaminated 

the p a r t i c u l a t e c a t c h . 

The t e s t s c o n f i r m the d i f f i c u l t y o f c a r r y i n g out the 

t e s t s on t h i s type o f i n c i n e r a t o r w i t h the h i g h temperature 

o f the gasses and p o s s i b l y c o r r o s i v e components t o normal 

t e s t equipment m a t e r i a l s . These d i f f i c u l t i e s a r e d e s c r i b e d 

i n the o r i g i n a l s tudy (Ref. 1, Appendix A) and g e n e r a l l y i n 

S e c t i o n 3.7 above . 

8.2 V i s i b l e E m i s s i o n s 

The R e g i o n a l D i s t r i c t send the two employees who 

r e g u l a r l y o p e r a t e the p l a n t t o c o u r s e s h e l d a n n u a l l y by the 

P r o v i n c i a l Government i n the o p a c i t y t e s t i n g o f i n c i n e r a t o r s . 

As a r e q u i r e m e n t o f the d i s c h a r g e p e r m i t , the o p a c i t y o f the 

e m i s s i o n i s t o be r e g u l a r l y m o n i t o r e d and the average d a i l y 

c o n c e n t r a t i o n based on the d a i l y o p e r a t i n g p e r i o d s h a l l be 

l e s s than Ringelmann 1 and the c o n c e n t r a t i o n s h a l l no t 

exceed Ringelmann 2 f o r more than 10 p e r c e n t o f the o p e r a t 

i n g p e r i o d . The o p e r a t o r s r e p o r t t h a t they "meet and 

b e t t e r " t h i s s p e c i f i c a t i o n . 
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9 PLANT MAINTENANCE AND REPAIRS 

9•1 Regular Maintenance 
Procedures 
The equipment making up the disposal f a c i l i t y and 

requiring regular maintenance are: the incinerator including 
loader and controls; a 'Bob Cat' with front end loader bucket 
and rubber t i r e s f i l l e d with s o l i d f i l l e r ; a 'J.D. 24' 
s i m i l a r l y equipped; and miscellaneous f a c i l i t i e s including 
o f f i c e , restroom, shop, and landscaping. 

The Assistant Director of Public Works for the Re
gional D i s t r i c t reports that "Routine maintenance i s c a r r i e d 
out d a i l y by the plant operator. This includes: servicing 
of the skid steer loaders and the incinerator, plus clean up 
and general housekeeping." 

"The chief operator oversees t h i s d a i l y servicing, 
plus cleans the plant, checks refractory, e l e c t r i c a l con
t r o l s , hydraulic system and the o v e r a l l operation i n general. 
He also does a l l welding, which involves a f a i r amount of 
pre-fabbing, i . e . safety r a i l i n g s , catwalks, building of 
cleanout lance, snowplow, Bob Cat wheels, etc. A l l the 
major and minor repairs to the plant have been car r i e d out 
by the operators. The 610 Bob Cat has had a complete over
haul, motor hydraulics, chains, sprockets, seals and 
bearings."^ 

9.2 Repairs and Parts 
Replacement 
The d a i l y operating records were reviewed to deter

mine the e f f o r t required to repair breakages and replace 
equipment. I t i s noted that the plant operator i s required 
to have v e r s a t i l e experience and a b i l i t i e s . As well as 
being knowledgeable on the control of the incinerator 
process to achieve maximum performance at least cost, the 
operator c a r r i e s out a l l but major mechanical and control 
system repairs. The operator also plans and constructs 
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a d d i t i o n s to the p l a n t f o r o p e r a t i o n a l ease and s a f e t y . 

The n o t a t i o n s on the d a i l y r e p o r t s r e l a t e d to n o n -

r o u t i n e maintenance and r e p a i r s a r e c h r o n o l o g i c a l l y l i s t e d 

i n Appendix A . The f requency o f r e p a i r to v a r i o u s p a r t s o f 

the p l a n t are shown on T a b l e 9 . 1 . 

I t can be seen g e n e r a l l y from T a b l e 9.1 t h a t the 

f requency o f n o n - r e g u l a r r e p a i r s and rep lacements averages 

a lmost one per week. P a t c h i n g o f r e f r a c t o r y m a t e r i a l i s 

the most f r e q u e n t r e p a i r . T h i s i s not a d i f f i c u l t o r 

expens ive t a s k , however, i s r e g a r d e d as i m p o r t a n t i n 

e x t e n d i n g the l i f e o f the p l a n t . 

R e p a i r s to the wheeled equipment , the 'Bob C a t ' and 

' J . D . 24* used to l o a d the r e f u s e , c l e a n out the r e s i d u e 

and p e r f o r m m i s c e l l a n e o u s s i t e works , make up 24 p e r c e n t o f 

a l l r e p a i r s . 

The d a i l y r e p o r t s i n d i c a t e few i n s t a n c e s where the 

d a i l y r o u t i n e o p e r a t i n g schedule was t h r e a t e n e d by b r e a k 

down: 

- On Thursday March 17, 1977 the motor on the upper b u r n e r 

f a i l e d and b u r n i n g c o u l d not resume t i l l S a t u r d a y , March 

19 when the motor was r e p a i r e d and r e i n s t a l l e d . 

- On S a t u r d a y , A p r i l 23, 1977 the 5 hp upper blower motor 

b u r n t o u t . A new motor was i n s t a l l e d on Monday, A p r i l 

25th i n t ime f o r r e g u l a r s c h e d u l i n g . 

- On T h u r s d a y , J u l y 29, 1978 b o t h the Bob C a t and J . D . 24 

were down and b u r n i n g was postponed t i l l F r i d a y , J u l y 30th. 

- On F r i d a y , November 24, 1978 the lower b lower motor was 

removed, r e p a i r e d and r e i n s t a l l e d f o r the r e g u l a r S a t u r d a y 

b u r n . 

I t i s c o n c l u d e d from the rev i ew o f maintenance and 

r e p a i r e x p e r i e n c e a t the Meade Creek i n c i n e r a t o r t h a t a 

c o n t i n u i n g e f f o r t i s r e q u i r e d to s u s t a i n the p l a n t i n good 

o p e r a t i n g o r d e r . Most o f the r e p a i r s are o f a minor n a t u r e 

and can be performed by the r e g u l a r o p e r a t o r . 



TABLE 9.1 
Frequency of Repairs 

Repair Frequency 

Order Description 1976 1977 3 978 Total Percentage 

« 

1 Repair r e f r a c t o r y 5 4 17 26 18 
2 Repair bob cat mech 

t i r e s 
5 
3 

9 
2 2 

14 
7 14 

3 Thermocouples, repair & 
replace 10 4 2 16 11 

4 Controls minor 
major, outside technician 

4 
2 

4 
2 

3 11 
4 10 

5 J.D. 24 repair minor 
major, outside mechanic 
t i r e s 

-
1 
2 
1 

4 
3 
3 

5 
5 
4 

10 

6 Repair a i r pipe 5 1 5 11 8 
7 O i l burner repair, service 

lower 
upper 

Replace motor and burner 

2 1 

1 

3 
4 

6 
4 
1 

8 

8 Water nozzle repair - 2 6 8 6 

9 Hopper door repaired - 5 2 7 5 
10 Loader repaired 1 2 3 6 4 

11 F i r e door repaired 3 1 - 4 3 
12 Cleanout door repaired 1 1 1 3 2 

13 Clean out secondary chamber - 1 1 2 1 

14 Upper blower motor 5 hp 
replaced - 1 - 1 1 

Totals 41 45 59 145 

From d a i l y plant records. See Appendix A for d e s c r i p t i v e summary. 

'Frequency i s the number of instances repairs were ca r r i e d out, data i s 
not a v a i l a b l e f o r the costs of or the time required for each event. 



10 DISPOSAL COSTS 

10 .1 C a p i t a l C o s t s 

The p r i n c i p a l c a p i t a l c o s t s were i n c u r r e d f o r the 

i n i t i a l development o f the f a c i l i t y , these c o s t s were 

d e t a i l e d i n the o r i g i n a l s tudy (Ref . 3 ) , T a b l e 18 ) . 

S i n c e t h a t t ime minor c a p i t a l e x p e n d i t u r e s have been made 

f o r s i t e improvements and a new f r o n t end l o a d e r . I t was 

found t h a t a second machine was e s s e n t i a l as a backup i n 

l o a d i n g r e f u s e and to p e r f o r m h e a v i e r m i s c e l l a n e o u s t a s k s 

on the s i t e . 

The c a p i t a l c o s t s charged to the p l a n t to da te 

are shown i n T a b l e 1 0 . 1 . 

10.2 A n n u a l and U n i t C o s t s 

The Cowichan V a l l e y R e g i o n a l D i s t r i c t have 

g e n e r o u s l y p r o v i d e d annua l account sheets showing i n d e t a i l 

the c o s t s charged to the i n c i n e r a t o r . A l t h o u g h charge 

c a t e g o r i e s have changed from y e a r t o y e a r , an at tempt has 

been made to r e a r r a n g e the l i s t i n g to a l l o w compar i son from 

y e a r to y e a r . D e t a i l s o f the annua l c o s t s a r e shown i n 

T a b l e 1 0 . 2 . 

I t appears from T a b l e 10.2 t h a t t r ea tment and 

d i s p o s a l c o s t s i n c r e a s e d s i g n i f i c a n t l y a f t e r the f i r s t y e a r 

o f o p e r a t i o n . I n c r e a s e s i n s a l a r i e s and the maintenance 

c o s t s appear to be the main c o n t r i b u t o r s to the i n c r e a s e d 

c o s t s . A l t h o u g h the t o t a l s f o r f i s c a l c o s t s i n c r e a s e , 

f i n a n c i n g c o s t s i n the f i r s t year a r e c o n t a i n e d i n Item 15 

' T r a n s f e r to C a p i t a l ' . 
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As d e s c r i b e d i n S e c t i o n 4.3 i n a d d i t i o n to i n c i n 
e r a t i n g and d i s p o s i n g of domestic and commercial wastes, 
d e r e l i c t c a r s , white metals, d e m o l i t i o n wastes and c l e a r i n g 
wastes are s t o r e d and t r e a t e d a t the s i t e and disposed of 
by d i f f e r e n t methods. The c o s t of these a n c i l l a r y o p e r a t i o n s 
are i n c l u d e d i n the annual c o s t s l i s t e d i n Table 10.2. 
Data i s not a v a i l a b l e to separate the c o s t of these 
f u n c t i o n s from the main i n c i n e r a t i o n o p e r a t i o n . In c a l c u l 
a t i n g the u n i t c o s t s of d i s p o s a l , only the q u a n t i t y of 
wastes i n c i n e r a t e d i s used, the u n i t c o s t would o b v i o u s l y 
be decreased i f the c o s t of the a n c i l l a r y o p e r a t i o n s c o u l d 
be deducted. Although i t i s thought t h a t the added c o s t s are 
s m a l l because the same personnel and equipment are used, 
i f the a n c i l l a r y d i s p o s a l o p e r a t i o n s were c a r r i e d out 
independently a p p r e c i a b l e c o s t would be i n c u r r e d by the 
Regional D i s t r i c t . 

10.3 C o l l e c t i o n Costs 

As d e s c r i b e d p r e v i o u s l y , the wastes are c o l l e c t e d 
by a p r i v a t e company under c o n t r a c t to the Regional D i s t r i c t . 



TABLE 10.1 
Incinerator C a p i t a l Costs 

1975 1976 1977 1978 
Description $ $ $ $ 

1. Incinerator, Plant and 
I n s t a l l a t i o n 95,170 

2. Federal Sales Tax Rebate (6,600) 

! 3. Receiving Building 44,081 j 
I S i t e Grading (paving) 5,288 

5. O f f i c e and Garage 12,876 

6. Engineering and Legal 21,539 

7. Other General Construction 2,157 

8. Sit e Costs, Fencing, Power, 
Water, etc. 11,233 

9. Tractor (Bob Cat) 10,170 

10. Equipment 553 

11. Temporary Financing 5,526 

Total 1975 201,992 

Total 1976 201,992 
i 

12. Equipment and Lig h t i n g 2,679 
i Total to 1977 204,671 

13. Si t e Work - Fencing, 
Paving, Lighting and 
Equipment 9,062 

14. Tractor (J.D. 24) 13,006 

Total to 1978 226,739 

a C a p i t a l costs provided by the Regional D i s t r i c t of Cowichan Va l l e y . 
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TABLE 10.2 
Incinerator Annual and Unit Cost 

•.vat 

. . b 
Description 

1975 
$ 

1976 
$ 

1977 
$ 

1978 
$ 

1. General Government Services 3,500 3,300 - -
\mi 

2. Administration - Regional D i s t . - - 4,800 2,700 

3. Advertising 150 50 - 170 
.mi 4. Insurance - Building 470 660 780 910 

5. Miscellaneous 650 480 280 320 

•mi 6. Incinerator Operation 5,540 3,960 3,440 3,440 

7. Power 720 1,710 1,660 1,860 

8. Rental - Equipment 200 100 370 240 

9. Repairs & Maintenance - Building 420 800 460 320 

10. Repairs & Maintenance - Equipment 4,310 6,310 5,700 6,580 

11. Repairs & Maintenance - Incinerator - 1,620 290 1,220 

12. Stationery - 10 40 -
13. Telephone 290 380 370 430 

14. Travel 720 1,020 880 -
mm 15. Transfer to Cap i t a l 20,000 - 2,680 1,230 

16. Works & Services - Maint & Sup - - - 40,200 

\mt 17. 
18. 

Works & Services - Travel 
Works & Services - Other 

1,57.0 

3,310 

19. Public Works - 6,860 7,690 -
20. 
21. 

Salaries 
Salary Benefits 

18,370 29,470 30,470 

2,620 -

* 22. Maintenance RD Labour - - 5,830 -
23. Maintenance R.D.T. - - 780 -
24. Services provided to others - - (230) -24. 

Sub Total 55,340 56,750 68,910 64,490 

•jut 25. 
26. 

F i s c a l Services - P r i n c i p a l 
F i s c a l Services - Interest 6,010 24,330 

5,290 
19,140 

5,350 
19,240 

Total F i s c a l Services 6,010 24,330 24,430 24,590 

TOTAL ANNUAL COST 61,350 81,080 93,350 89,080 

mi 
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TABLE 10.2, Continued 

. b 
Description 

1975 1976 1977 1978 

c 
Refuse Processed Tons 
UNIT COST INCINERATION & DISPOSAL 

$ Per Ton 

2,194 

27.96 

1,940 

41.79 

2,080 

44.88 

2,374 

37.52 

a C o s t data from Cowichan V a l l e y Regional D i s t r i c t s Operating Reports. 

Accounting categorization changed from year to year f o r items 16 to 24. 

Refuse quantities from Table 4.2 for 1977 and 1978, extrapolated for 
1976 and from Ref. 1 for 1975. Only the wastes incinerated are included, 
qu a n t i t i e s of wastes disposed of by a n c i l l a r y operations are not included. 

Because o f the customers b e i n g w i d e l y d i s p e r s e d , c o s t s a r e 

h i g h . The c o l l e c t i o n c o s t s a r e f i n a n c e d by a m i l l r a t e 

charge a g a i n s t the a s s e s s e d v a l u e o f p r o p e r t i e s i n the s e r 

v i c e a r e a . 

The annua l c o s t s o f c o l l e c t i o n are summarized i n 

T a b l e 10.3. 

TABLE 10.3 
C o l l e c t i o n C o s t s a 

Description 
1975 
$ 

1976 
$ 

1977 
$ 

1978 
$ 

General Government Services 1,800 1,900 - -
Administration - Regional D i s t r i c t - - 1,800 3,500 

Contract 47,280 54,770 55,860 58,700 

Miscellaneous 340 90 - -
Total for year 49,420 56,760 57,660 62,200 

Refuse Processed 
Refuse Collected by Contract, est.75% 
UNIT COLLECTION COST 

$ Per Ton 

2,194 
1,650 

29.95 

1,940 
1,460 

38.90 

2,080 
1,560 

37.00 

2,374 
1,780 

34.90 

Costs from Cowichan V a l l e y Regional D i s t r i c t annual statements f o r 
Cowichan Lake Garbage C o l l e c t i o n . 

Refuse q u a n t i t i e s from Table 4.2 f o r 1977 and 1978, extrapolated f o r 
1976 and from Ref. 1 for 1975. Quantities i n d u c e wastes personally 
delivered to plant. It i s estimated t h i s quantity could be up to 25% 
of the t o t a l , see Sec. 4.1. 



11 REGIONAL DISPOSAL PLANNING 

11.1 P r e s e n t and Proposed S o l i d 
Waste D i s p o s a l F a c i l i t i e s 

As noted above the i n c i n e r a t o r l o c a t e d a t Meade 

Creek i s owned and o p e r a t e d by the Cowichan V a l l e y R e g i o n a l 

D i s t r i c t and forms p a r t o f a r e g i o n a l d i s p o s a l system. 

Other areas o f the R e g i o n a l D i s t r i c t are s e r v e d by s a n i t a r y 

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

Cowichan which owns and o p e r a t e s i t s own p i t type 

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

The s a n i t a r y l a n d f i l l areas a r e a p p r o a c h i n g t h e i r 

c a p a c i t y and new d i s p o s a l f a c i l i t i e s are r e q u i r e d . A f t e r 

i n v e s t i g a t i n g a number o f a l t e r n a t i v e s , the R e g i o n a l 

D i s t r i c t p l a n s to i n s t a l l two new p l a n t s s i m i l a r to the 

Lake Cowichan p l a n t . One f a c i l i t y w i t h a c a p a c i t y o f 20 

tons per day (2 modular u n i t s ) w i l l be i n s t a l l e d a t a s i t e 

south o f the Town o f Ladysmi th to s erve n o r t h e r n a r e a s . A 

l a r g e r p l a n t w i t h a c a p a c i t y o f 50 tons per day (4 modular 

u n i t s ) w i l l be i n s t a l l e d south o f the C i t y o f Duncan a t the 

p r e s e n t l a n d f i l l s i t e . T h i s p l a n t w i l l s erve the C i t y o f 

Duncan and u n o r g a n i z e d areas to the s o u t h . 
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12 STUDY RESULTS 

F o l l o w i n g are the p r i n c i p a l d e t a i l s and f i n d i n g s o f t h i s study., 

12.1 The Meade Creek Thermal Reduction P l a n t s e r v i n g the 
V i l l a g e o f Lake Cowichan and surrounding unorganized areas 
was i n s t a l l e d d u r i n g the w i n t e r of 1975-1976. The Owner i s 
the Cowichan V a l l e y Regional D i s t r i c t . 

12.2 The i n c i n e r a t o r i s a f a c t o r y b u i l t c o n t r o l l e d a i r 
type manufactured by Consumat Systems Inc. i n Houston, 
Texas, U.S.A. 

12.3 There was wide i n t e r e s t i n the p l a n t from o t h e r 
m u n i c i p a l i t i e s and i n s t i t u t i o n s w i t h s o l i d waste d i s p o s a l 
problems. The S o l i d Waste Management Branch o f Environment 
Canada commissioned A l l a n M. McCrae, P .Eng. to c a r r y out an 
e v a l u a t i o n study o f the p l a n t . The f i e l d t e s t i n g began 
about nine months a f t e r the p l a n t began o p e r a t i o n . The 
r e p o r t was p u b l i s h e d i n September 1976 (Ref. 1 ) . The study 
i n c l u d e d an a nalyses o f the q u a n t i t y and q u a l i t y o f the 
waste, the waste r e d u c t i o n e f f i c i e n c i e s , the r e s i d u e 
c h a r a c t e r i s t i c s , the p a r t i c u l a t e emission d e n s i t i e s , and the 
c o s t s . 

12.4 The purpose o f the p r e s e n t study i s to supplement 
the o r i g i n a l study w i t h an updating of o p e r a t i n g c o s t s and 
to d e t a i l the Owner's experiences i n maintenance and r e p a i r 
and o p e r a t i n g procedures. 

12.5 A c c o r d i n g to the counts made by the c o l l e c t i o n 
c o n t r a c t o r , the number o f r e s i d e n c e s served are as f o l l o w s : 

Year Residences Served Inc. over Prev. Yr. 

1975 1,673 

1976 1,776 6.5% 

1977 1,944 9.5% 

1978 1,999 12.6% 
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12.6 The p l a n t i s not equipped w i t h s c a l e s t o measure the 

weight o f r e f u s e p r o c e s s e d . D a i l y r e c o r d s are kept o f the 

number o f charges b u r n e d . F o r t h i s survey a t y p i c a l t r u c k 

l o a d o f waste was weighed and the number o f charges 

r e c o r d e d . The sample i n d i c a t e d t h a t each l o a d e r charge 

weighs 401 pounds. On t h i s b a s i s the f o l l o w i n g parameters 

were e s t i m a t e d f o r 1978: 

T o t a l weight burned f o r the year 2,374 tons 

Average weight p r o c e s s e d weekly 46 tons 

Average weight p r o c e s s e d weekly - summer 49 tons 

Maximum weight p r o c e s s e d i n one week 60 tons 

12.7 Assuming the p l a n t o p e r a t e d a t i t s c a p a c i t y o f 12 

tons p e r day f o r 6 days per week, the weekly c a p a c i t y would 

be 72 t o n s . The p r e s e n t peak week i s 83 p e r c e n t o f t h i s 

c a p a c i t y . 

12.8 E s t i m a t i n g p o p u l a t i o n s e r v e d on the b a s i s o f 3.5 

persons per r e s i d e n c e the g e n e r a t i o n r a t e s f o r 1978 were: 

Summer 2.00 l b per c a p i t a per day 

W i n t e r 1.76 l b per c a p i t a per day 

Annual 1.87 l b per c a p i t a per day 

12.9 In c o n j u n c t i o n w i t h the i n c i n e r a t o r o p e r a t i o n 

d e r e l i c t c a r s and manufactured goods ( c h i e f l y d i s c a r d e d 

a p p l i a n c e s ) a r e s t o r e d a t the s i t e and p e r i o d i c a l l y 

compressed and sh ipped f o r meta l r e c y c l i n g . On the average 

17 0 c a r s per year are sh ipped and i n 1978 manufactured goods 

sh ippe d t o t a l l e d 195 t o n s . D e m o l i t i o n and ^c lear ing wastes 

are a l s o d i s p o s e d o f a t the s i t e . 

12.10 The R e g i o n a l D i s t r i c t have e n t e r e d i n t o a C o n t r a c t 

w i t h a p r i v a t e f i r m to p r o c e s s ' I n t e r n a t i o n a l Wastes' 

c o l l e c t e d from s h i p s docked a t P o r t s on southern Vancouver 

I s l a n d . 

12.11 The o p e r a t o r s o f the Meade Creek i n c i n e r a t o r are 

f l e x i b l e i n t h e i r o p e r a t i n g mode. Procedures are changed i n 

accordance w i t h ambient weather c o n d i t i o n s and the c h a r a c t e r 
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and m o i s t u r e c o n t e n t o f the waste . Because o f the l a r g e 

i n c r e a s e s i n f u e l c o s t s c a r e i s taken t o m a i n t a i n optimum 

c o n d i t i o n s i n the upper and lower chambers to a c h i e v e the 

b e s t r e s u l t s w i t h a minimum f u e l consumpt ion . 

12.12 The i n c i n e r a t o r i s n o r m a l l y s t a r t e d by s e l e c t i n g 

l i g h t paper o r c a r d b o a r d , i g n i t i n g t h i s i n the l o a d e r 

chamber and b u i l d i n g up a f i r e i n the p r i m a r y chamber by 

i n s e r t i n g e a s i l y b u r n a b l e m a t e r i a l f o r the f i r s t c h a r g e s . 

The p r i m a r y b u r n e r s a r e seldom u s e d . 

12.13 W i t h c a r e f u l o p e r a t i o n the secondary b u r n e r s can be 

shut o f f f o r most o f the o p e r a t i n g c y c l e . 

12.14 The i n c i n e r a t o r p l a n t i s open every day except 

Monday f o r the d e l i v e r y o f r e f u s e . Wastes n o r m a l l y a r e 

burned on Tuesday , Wednesday, Thursday and S a t u r d a y . A 

rev iew o f o p e r a t i n g r e c o r d s f o r 1978 i n d i c a t e s the p l a n t now 

i s l o a d e d f o r an average o f 29.2 hours per week. The a v e r 

age l o a d i n g r a t e i s 1.58 tons per h o u r . T h i s i s g r e a t e r 

than the r a t e suggested by the manufac turer o f from 0.95 to 

1.25 t o n s . 

12 .15 As noted the p l a n t i s o p e r a t e d as c a r e f u l l y as 

p o s s i b l e to m i n i m i z e f u e l consumpt ion . The average u n i t 

f u e l consumptions a r e as f o l l o w s : 

1975 7.56 g a l per t o n 

1976 2.76 g a l p e r t o n 

1977 2.01 g a l p e r t o n 

1978 2.39 g a l p e r t o n 

By a l t e r i n g o p e r a t i n g modes a f t e r 1975 s i g n i f i c a n t s a v i n g s 

i n f u e l o i l have been a c h i e v e d . In 1975 the f u e l o i l p r i c e 

was $0.38 p e r g a l l o n f o r a u n i t c o s t o f $2.87 per ton o f 

r e f u s e . In 1978 the f u e l o i l p r i c e was $0.63 per g a l l o n f o r 

a u n i t c o s t o f $1.51 per t o n . 

12.16 I t i s e s t i m a t e d the volume o f the r e s i d u e d i s p o s a l 

f o r the p e r i o d 1976 t o 1978 i s 3,130 c u b i c y a r d s . A p p r o x i -
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mate ly 80 p e r c e n t o f t h i s i s r e s i d u e , the o t h e r i s b u i l d i n g 

was tes , cover and m i s c e l l a n e o u s . The volume of r e s i d u e i n 

the f i l l i n d i c a t e s the average r e d u c t i o n i n volume from 

the r e f u s e was 92.2 p e r c e n t . 

12.17 The i n c i n e r a t o r i s m a i n t a i n e d i n accordance w i t h 

a d a i l y and weekly r o u t i n e . The o p e r a t i n g r e p o r t s i n d i c a t e 

the f o l l o w i n g frequency o f r e p a i r to v a r i o u s p a r t s f o r the 

y e a r s 1976 to 1978: 

No. Percentage T o t a l 

R e p a i r r e f r a c t o r y 28 18 

R e p a i r Bob Cat 21 14 

R e p a i r & r e p l a c e 
thermocouples 16 11 

10 R e p a i r c o n t r o l s minor 11 
major 4 

R e p a i r J . D . 24 14 10 

R e p a i r & S e r v i c e b u r n e r s 11 8 

R e p a i r water n o z z l e s 8 6 

12.18 D u r i n g the f o u r y e a r s o f o p e r a t i o n waste has never 

had to be d i v e r t e d f o r d i s p o s a l by o t h e r means because o f 

breakdowns. Two minor i n s t a n c e s o c c u r r e d when waste 

b u r n i n g had to be d e l a y e d one day . 

12.19 The t o t a l c a p i t a l c o s t o f the p l a n t i s $226,739. 

12.20 The t o t a l annual c o s t o f the f a c i l i t y i n c l u d i n g 

f i n a n c i n g , overhead , o p e r a t i o n and m a t e r i a l s from 1975 

to 1978 has averaged $81,200. U s i n g the q u a n t i t y o f waste 

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

d i s p o s a l has been $37.83 p e r t o n . The annual c o s t s i n c l u d e 

the expense o f o p e r a t i n g a n c i l l a r y systems to d i s p o s e o f 

d e r e l i c t c a r s , whi te m e t a l and d e m o l i t i o n was tes . I f the 

c o s t o f these were not i n c l u d e d the u n i t c o s t o f the 

i n c i n e r a t i o n f u n c t i o n a lone would be l e s s . 

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

the p e r i o d 1975 to 1978 has averaged $35.04 per t o n . 
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12.22 The R e g i o n a l D i s t r i c t p l a n s t o i n s t a l l two 

a d d i t i o n a l i n c i n e r a t o r p l a n t s to r e p l a c e e x i s t i n g l a n d f i l l 

o p e r a t i o n s . One p l a n t w i l l have a c a p a c i t y o f 20 tons p e r 

d a y , one a c a p a c i t y o f 50 tons per day . 

R e s p e c t f u l l y s u b m i t t e d , 

A . M . McCrae , P . E n g . 
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APPENDIX A 

NOTES ON SERVICING AND REPAIRS 
FROM OPERATIONS JOURNAL 

1976 
March 18 - New c u t t i n g edge on bobcat 

26 - R e p l a c e r u b b e r d r i v e on l e f t o i l b u r n e r pump 
( t h i r d time) 

31 - Bob t a c h welded 

A p r i l 1 - Welded ram s top b l o c k o f bobcat bucke t 
11 - New Thermocouple - lower 
20 - B r e a k e r b lown, bus b a r burned on h y d r a u l i c pump 

May 13 - New p o i n t s o f condenser i n bobcat 
15 - Top thermocouple b u r n t , moved t o lower p o r t 

below a i r i n d u c t i o n r i n g 
19 - New thermocouple i n lower chamber 

June 8 - S c r e e n on s t a c k f e l l down 
17 - Thermocouple out i n lower 

J u l y 20 - Jam - 127 c a r s 
21 - New thermocouple i n lower chamber 
28 - End o f a i r p i p e broke o f f 
31 - Changed thermocouple j a c k e t i n upper chamber 

Changed t i r e s on bobcat 

Aug 3 - New thermocouple c o r e on a i r modula tor 
6 - F i x d r i v e on s i d e b u r n e r ( l e f t ) 

10 - P a t c h r e f r a c t o r y , t op 
14 - C l e a n top chamber, check r e f r a c t o r y ( f a i r ) 
15 - A d j u s t f i r e door 
21 - Change t i r e s on bobcat - t r e a d coming o f f , 

on f o r 3 weeks 
31 - A i r tube i s burned o f f i n lower chamber 

Sept 2 - R e p a i r r e f r a c t o r y on door 
3 - F i x end o f a i r tube 
8 - R e p l a c e upper thermocouple j a c k e t 

17 - Major maintenance on b o b c a t 
22 - Change thermocouple j a c k e t , f i r e door broke 

we ld same 
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— 1976 (Continued) 

Sept 25 - B i l l p l u g working on Honeywel l c o n t r o l 
... 27 - I n s t a l l temp c o n t r o l , a d j u s t same 

30 - Welded l o a d e r cover d o o r , put r e f r a c t o r y on 
bottom o f i n c i n e r a t o r door 

^ Oct 5 - A d j u s t c o n t r o l l e r , not working good 
8 - New c h a i n on bobcat (dr ive ) 

12 - B i l l p l u g r e p l a c e s Honeywel l c o n t r o l l e r 
18 - Put r e f r a c t o r y i n seem o f back w a l l 
19 - Made a i r tube f o r garb 
22 - Replace a i r tube i n lower b u r n e r chamber, 

, — weld d o o r s , p a i n t doors 

Nov 16 - L i m i t s w i t c h o u t , l o a d e r won't work, 
f i x e d same 

— 17 - c o n t r o l l e r a c t i n g up 
19 - SAM c r u s h i n g c a r s 

— Dec 3 - Change t i r e s on l e f t s i d e bobcat 
15 - R e f r a c t o r y o f f d o o r , w e l d i n g on f a n 
16 - Put r e f r a c t o r y on door 

i m i 23 - Change a i r tube i n g a r b u r a t o r 
A l s o change lower thermocouple 

24 - Change upper thermocouple , pump s h o r t e d o u t , 
f i x same 

\mi 

1977 

«* J a n 4 - Loader s w i t c h g o o f i n g o f f , f i x same, p o i n t s are 
burned 

7 - Change t i r e s on b o b c a t , no t r e a d recapped smooth, 
^ 100 m i l e s e r v i c e on bobcat new motor 

18 - New p o i n t s , condenser , r o t o r i n bobcat 
29 - B i l l p l u g o u t . New swi t ch on l o a d e r c l o s e , 

new dead rand p o t , a d j u s t a i r modulator 

Feb 1 - A d j u s t Honeywel l c o n t r o l 
3 - C l e a n out upper chamber 

vmi 5 - F e l l i n hopper w i t h b o b c a t , broke bob t h a c h . 
weld same 

9 - P i e c e o f wood o f s k e l hooked one c o r n e r o f 
: j d hopper door and broke i t l oo se 

10 - F i x hopper d o o r , 2 hours w e l d i n g 
12 - Broke c u t t i n g edge on bobcat 
15 - Change upper thermocouple 

' M 24 - Back water n o z z l e p l u g , r e p a i r and r e p l a c e i t 
25 - F i x e d hopper d o o r , f i x e d h inges on b i g d o o r , 

w e l d i n g 2 hours 
• Mi 26 - Working on hopper d o o r , w e l d i n g 3 hours 
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March 3 - Repair refractory on door and i n burner 
- Replace cutting edge on bobcat bucket welding 

7 hrs 
- Light quit working on water control 
- Broke down 
- Motor for upper burner i s fixed 
- Controller i s acting up 
- Work on hopper door 
- Change t i r e s on bobcat 
- Burnt 5 h.p. upper blower motor 
- Replace new 5 h.p. 

- Patching refractory around upper burner 
- Upper blower running wrong way, reverse same 

- Change thermocouple 
- Bobcat leaking o i l 
- Gone to Nanaimo for backup machine J.D. 24 
- a n g i n g o v e r at tachments f o r J . D . 24 
- Welding on attachment for J.D. 24 

- Mash i n lower yard crushing cars 
- Change thermocouple i n upper chamber 
- Refractory f e l l out of exp. seam 
- Replace refractory 

- Return J.D. 24, 
- Change plugs, points, condenser, i n bobcat 
- Pushed i n dead bear 350 pounds 
- Fix hydraulic c i n i on loader 
- Change t i r e s on J.D. 24 
- Island Equipment out to work on J.D. 24 
- Change upper thermocouple 
- Welding on clean out attachment 
- J.D. 24 broken down 
- Work on f i r e door, welding on clean out attachment 

- Repair refractory approximately 100 lbs 
- New st a r t e r on bobcat 

- B i l l plug working on controls 
- Bolts missing on loader replace same 

4 

16 
17 
19 
30 

A p r i l 1 
22 
23 
25 

May 13 
18 

June 11 
21 
23 
29 
29 

July 7 
27 
28 
29 

Aug 10 
12 
24 

Sept 7 
9 

13 
15 
16 
27 

Oct 18 

Nov 4 
23 

Dec 3 
10 
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1978 

Jan 5 - Change h y d r a u l i c l i n e s on l o a d e r 
24 - Change t i r e s on J . D . 24, new r e c a p perma f i l l 

Feb 7 - J . D . 24 A broke down, took i t to Nanaimo f o r 
r e p a i r s 

10 - Moved OTC and OFTC c o n t r o l l e r s 
11 - S e r v i c e top b u r n e r , c l e a n out n o z z e l 
15 - F i x water n o z z l e , made new one 
22 - Working on upper thermocouple 

Mar 3 - Put i n r e f r a c t o r y 
10 - F i x water n o z z l e lower chamber 
24 - P a t c h r e f r a c t o r y on door and exp seam 

A p r i l 1 - Water n o z z l e s burned o u t , made new ones 
7 - S e r v i c e both lower b u r n e r s , r e p l a c e water n o z z l e s 

15 - Rep lace f u e l guage on upper b u r n e r 
19 - Weld ing on c l e a n o u t attachment 
27 - Change t i r e s on J . D . 24 
28 - I n s t a l l Honeywel l c o n t r o l l e r O . T . C . 
30 - J . D . 24 down bucket p i n weld broke 

June 6 - I s l a n d Equipment r e p l a c e head gasket and Bendix 
d r i v e on J . D . 24 

14 - Asco v a l v e on upper b u r n e r f e l l o f f down 1 h r 
^ 22 - Replace p l a t e on upper b u r n e r 

30 - I s l a n d Equipment to f i x J . D . 24 

** J u l y 4 - Rep lace s t a r t e r on J . D . 24 
11 - Weld on J . D . 24 bucket r e p l a c e c u t t i n g edge 
17 - C l e a n f l y ask b u i l d up i n upper chamber approx 

M 6", removed c e n t e r a i r tube and c l e a n e d out 
21 - Change a i r tube 

Aug 4 - R e p a i r r e f r a c t o r y 
11 - New t i r e s on bobcat 
14 - H y d r a u l i c l i n e broken on l o a d e r r e p a i r 
17 - Replace r i n g gear on J . D . 24 

Sept 3 - Remove a i r tube and c l e a n . Rep lace damaged 
r e f r a c t o r y 

13 - Water n o z z l e f e l l o u t , weld 
20 - We ld ing on c e n t r e tube 
22 - R e p a i r r e f r a c t o r y 
23 - Change water n o z z l e i n lower chamber 
29 - P a t c h r e f r a c t o r y 
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O c t 6 - R e p a i r r e f r a c t o r y 
8 - R e p a i r r e f r a c t o r y 

20 - R e p a i r r e f r a c t o r y 
27 - Weld a i r tube and c l e a n , r e p a i r r e f r a c t o r y 

around a i r h o l e s . M i n o r r e p a i r s t o hopper l i d 
and ram 

Nov 3 - R e p a i r r e f r a c t o r y i n door 
10 - F a s i r e f r a c t o r y 
16 - F l o o d e d thermocouple burned o f f and r e p l a c e d 
24 - R e p a i r r e f r a c t o r y c a p a n s i o n scam, remove lower 

b lower motor f o r r e p a i r s 
25 - R e - i n s t a l l b lower motor , r e p l a c e b o t h b e a r i n g s 

on l o a d e r rams 
26 - Change water n o z z l e 

Dec 1 - R e p a i r r e f r a c t o r y and p l a t e a t c l e a n o u t d o o r , 
change c e n t r e tube 

2 - S t a r t i n l o a d e r s w i t c h 
5 - R e p a i r r e f r a c t o r y on f l o o r 
8 - Lower b u r n e r motor to Duncan. Repress r e f r a c t o r y 

on door and around a i r h o l e s 
9 - Remount lower b u r n e r u n i t 

10 - P a t c h r e f r a c t o r y i n lower chamber 
16 - Change t i r e s on bobcat 
20 - R e p a i r ram on hopper door 
27 - Change t i r e s on J . D . 24 

to' 


