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SECTION 1.0 - SUMMARY 

The 1977 Bu lk  Sample Program  and b u r n   t e s t s  were c a r r i e d   o u t  

i n   o r d e r   t o   c o n f i r m   t h e   v i a b i l i t y   o f   t h e   t e n t a t i v e   c o a l   q u a l i t y   c u t - o f f  

p o i n t   f o r   p o w e r p l a n t  fNJel, and to   p rov ide   o the r   pe r fo rmance   da ta .  

The program was also  then  used as a p i l o t   s c a l e   e x e r c i s e   f o r  

the  proposed  Hat  Creek  Project  encompassing as  many as p o s s i b l e   o f   t h e  

a s p e c t s   o f   t h e   f u l l   p r o j e c t   f r o m   m i n i n g   t o  power  generation. Each 

phase o f   t he   p rog ram was designed t o   p r o v i d e   i n f o r m a t i o n   t o   c o n f i r m   t h e  

p r a c t i c a l i t y   o f   t h e   p r o j e c t  as a whole. To t h i s  end, p a r t i c i p a t i o n   b y  

supp l ie rs ,   consu l tan ts  and s p e c i a l i s t   r e s e a r c h  teams was i n c l u d e d   t o  

p rov ide  as much da ta  as p o s s i b l e   t o   a s s i s t   i n   t h e  optimum  design o f  

mine and powerplant,  and i n   e v a l u a t i o n   o f   p o s s i b l e   e n v i r o n m e n t a l  

impacts. 

The program  began w i t h   t h e   e x c a v a t i o n   o f  two  trenches a t  Hat 

Creek:  progressed  through  the  performance  of  numerous min ing,   handl ing 

and  s to rage  tes ts  on s i t e  and  culminated i n   t h e  performance o f  a burn 

t e s t   a t   t h e   B a t t l e   R i v e r   p o w e r p l a n t   o f   A l b e r t a  Power Ltd.  The l a r g e r  

o f   t h e  two  trenches (/\) i s  274 m long, 90 m wide, 24 m deep  and prov ided 

coa l   nea r   t he   t en ta t i ve  minimum powerp lan t   qua l i t y .  The o the r  (B)  i s  
90 m long,  48 m wide, 9 m deep  and was c u t   t o   o b t a i n  some o f  t h e  

h i g h e r   q u a l i t y   c o a l .  The excavation  work  began on 5 May 1977 and  by 

18 J u l y ,  6350 tonnes o f  coal  had  been  mined and crushed i n   p r e p a r a t i o n  

f o r  shipment t o   A l b e r t a .  Between  15 J u l y  and  17  August t h i s  6350 tonnes 

was t ranspor ted   by  mil t o   B a t t l e   R i v e r  and t h e   b u r n   t e s t   t o o k   p l a c e  

between 5 August  and 3 1  August. 

The excavat 'on  of   the  two  t renches  by  Car iboo West Con t rac t i ng  

L td .   under   t he   con t ro l   o f  B.C. Hydro  not  only  accomplished  the  prime 
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ob jec t i ve   o f   ob ta in ing   t he   6350- tonne  sample bu t   a l so   p rov ided   i n fo rma-  

t i o n   w i t h   r e s p e c t   t o   t h e   m i n i n g  and g e o l o g i c a l   c h a r a c t e r i s t i c s   o f   t h e  

coal   and  overburden.  Both  t renches  were  geological ly mapped under  the 

s u p e r v i s i o n   o f  Dolmage Campbell  and Associates  and  th is   prov ided 

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

from  the  work done  by Coates  Enterpr ises.  The assumption was v e r i f i e d  

tha t   bo th   t he   ove rbu rden  and i n - s i t u   m a t e r i a l s  can  be  removed  by  machine 

w i t h o u t   b l a s t i n g   e x c e p t   f o r   i s o l a t e d   p o c k e t s   o f   b o u l d e r s .  However, t h e  

economic  advantages  and  disadvantages o f   b l a s t i n g  will r e q u i r e   f u r t h e r  

study. 

Geo techn ica l l y ,   t he  60’ s lope p i t   w a l l s  appear t o  be s t a b l e  

bu t   conc lus ions   cannot   be   d rawn  un t i l  12 months o f  weather ing  (over  

w i n t e r  and s p r i n g   r u n - 3 f f )  have  taken  place. 

Tempera tu re   mon i to r i ng   o f   s tockp i l es   i nd i ca ted   t ha t   t he   Ha t  

Creek  coal i s  s i m i l a r   t o   o t h e r   w e s t e r n   c o a l s   i n   t h a t  it i s  qu i te   reac -  

t i v e  and accordingly  subject   to  spontaneous  combust ion  unless  stored i n  

proper ly  compacted  stockpi les.  

I n fo rma t ion  on the   hardness   o f   the   coa l  was prov ided  f rom  the  

drop- tes ts  and  by   the   c rush ing   opera t ion   car r ied   ou t   by  B.C. Hydro. It 

was found  tha t   p ieces   o f   coa l   can  be hard and d i f f i c u l t   t o   b r e a k  

immed ia te l y   a f te r   excava t ion ,   bu t  on exposure t o   t h e  atmosphere become 
q u i t e   f r i a b l e   i n  a sho,”t  t ime. 

The excavat.ion  work was t r e a t e d  as a p i l o t   s c a l e   m i n i n g  

opera t i on  and accord ing ly   the   da ta   f rom it i s  being  used  by Cominco- 

Monenco t o   a s s i s t   i n  development o f   t h e   p r o j e c t   m i n i n g   p l a n .  

The b u r n   t e s t s  and o t h e r   t e s t s   a t   B a t t l e   R i v e r   p r o v i d e d  

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

c u t - o f f   p o i n t  and some o f   t h e   b a s i c   p a r a m e t e r s   o f   p l a n t   d e s i g n .  
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The Burn Test demonstrated tha t  a t yp ica l  Hat  Creek  coal  of 
low qual i ty   can  be h,sndled,   t ransported,   pulver ized and  burned i n  a 
commercial scale  powerplant.  The tes t  fuel  ranged i n  value from 
10 400 kJ/kg (38 pe rcen t   a sh )   t o  14 000 kJ/kg (25 p e r c e n t   a s h )   a t  a 
moisture  of 20 percent.  There  were no significant  handling  problems 
even though 5 cm o f   r a i n   f e l l  on t h e   B a t t l e  River s tockp i l e  i n  the 
10 days  or  so o f   t e s t ing .  The Hat Creek fue l   requi red   l ess  power t o  
gr ind   than   the  normal B a t t l e  River coal and i t s  combustion  charac- 
te r i s t ics   appeared   s - :mi la r   a l though i t  was s l i g h t l y   l e s s   s t a b l e   a t  
lower  loads. No noticeable   foul ing  occurred w i t h i n  bo i le r   convec t ive  
zones  although a c e r t a i n  amount of   deposi t   bui ld-up,  which was manage- 
ab le ,   d id   occur  on the   furnace   wal l s .  Ash removal  and handling was the  
g r e a t e s t  problem  due t o  the f a c t   t h a t  the t e s t  u n i t  had been designed 
to   hand le  a much smaller  percentage  of  ash.  

Environmental a c t i v i t i e s   a t   t h e   s i t e  of   the B u l k  Sample 
excavations  were  coordinated by  a r e s i d e n t   f i e l d   s c i e n t i s t  from  Acres 
Consul t ing  Services ,  who was a l so   respons ib le   for   moni tor ing   var ious  
environmental  parameters  and  for the i n i t i a t i o n  of a prel iminary 
reclamation program.  Samples  of  ground wa te r ,   e t c .   co l l ec t ed  by Acres 
were  analysed by Beak Consultants  Limited.  Noise  monitoring  during the 
program was the r e spons ib i l i t y   o f  Aero Acoustic  Systems  Ltd. and the 
a i r  q u a l i t y  i n  the Hat Creek a rea  was monitored by B . C .  Hydro. 

Resul t s   a re   cons is ten t   in   conf i rming  that  impacts  were 
r e s t r i c t e d   t o   t h e  immediate  areas  of  the  trenches and r e l a t ed   a r eas   o f  
waste  and  coal  storage.  There  were no p r o j e c t - r e l a t e d   a l t e r a t i o n s   t o  
a i r   o r   w a t e r   q u a l i t y  ( w i t h  p a r t i c u l a r   r e f e r e n c e   t o  Hat Creek i t s e l f )  
and the noise impact was not a major  issue,  w i t h  the   loca l   res idents .  
During the   t ranspor ta t ion   phase   covers   were   e f fec t ive  i n  e l imina t ing  
dust  problems. 
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With  respect  to the community  impact of the Bulk Sample 
Program, the concerns expressed by groups throughout the period were 
few in number  and  generally comments were limited  to  inquiries of a 
factual  nature. At the outset a certain concern was expressed  with 
respect  to the possible  impact  on the local traffic by the truck trans- 
portation of coal from Hat Creek to  Ashcroft. However, these impacts 
did  not materialize and no traffic complications occurred. In  general 
the  information  provjded  through the Public  and  Community  Relations 
Program  appeared adequ2te to satisfy local interest levels. 
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SEC1-ION 2.0 - INTRODUCTION 

Approval   for   the  Hat   Creek  Bulk  Sample Program was obta ined 

f rom  the  B.C. Hydro Management Committee  on 15 March 1977. The main 

reasons fo r   t he   p rog ram were: 

1. The b u r n i n g   o f  low q u a l i t y   c o a l   a t   o r   n e a r   t h e   p r o p o s e d   l o w   c u t - o f f  

p o i n t   f o r   b o i l e r   f u e l   i n  a commercial   scale  p lant  would:  

a. Great ly   inc rease knowledge o f   t h e   c o a l .  

b.  Provide  data  necessary  for  steam  generator  and  other  power- 

plant  equipment  design. 

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

p o i n t .  

d. Enable f i e l d   r e a d i n g s   o f   p r o d u c t s   o f   c o m b u s t i o n   t o  be  assessed 

and  compared t o   t h e o r e t i c a l   v a l u e s  and a l l o w   r e a l i s t i c   a s s e s s -  

ment o f   t h e   c h a r a c t e r i s t i c s   o f   t h e   c o a l ,   t h e  ash  and t h e  

c lay .  

2. A l a r g e  amount o f  min ing and coa l   p repara t i on  and hand1 ing   i n fo rma-  

t i o n   c o u l d  be gained  by:   exposing  sect ions  o f   the  coal   deposi t ,  

m i n i n g   t h e   t e s t   c o a l ,   p r e p a r i n g  it for   sh ipment  and sh ipp ing  it. 

Pre l im ina ry   i n fo rma t ion  on Hat  Creek  fuel  has  been de r i ved  

e a r l i e r   f r o m   e x p l o r a t a r y   d r i l l i n g ,   l a b o r a t o r y   a n a l y s i s   o f   c o r e  samples, 

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

t e s t s .  The b u r n   t e s t s  were c a r r i e d   o u t   b y   t h e  Canadian  Combustion 

Research  Laboratory i n  1976 on some raw  coal  samples  and  on some coal  

which  had  been  upgradell  by B i r t l e y   E n g i n e e r i n g  (Canada) Ltd.  The 
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p r o j e c t   o b j e c t i v e s   f a r   t h e  1976 coal t e s t s  were t o  eva lua te   t he   f eas i -  
b i l i t y  of burn ing   var ious   qua l i t i es  of  Hat Creek  coal by means  of 
convent ional   pulver ized  fuel   f i red  technology;  t o  de te rmine   the   e f fec ts  
on combustion  performdnce  of  reducing  the  coal’s  ash  content by washing 
and t o  make a f i r s t   a s s e s s m e n t  of possible   design  parameters   for  a 
u t i l i t y - s c a l e  steam  g8werator t o  b u r n  Hat Creek  coal. Prior t o  t e s t i n g  
Hat Creek c o a l ,   t e s t  runs were made with  coal from Sundance,  Alberta  as 
current ly   burned  in  a large powerplant. The Hat  Creek r e s u l t s  were 
then  compared t o  Sundance r e s u l t s .  All three  samples of raw Hat Creek 
coal showed s t a b l e  flames b u t  t h e  high c l ay  and moisture  content of the 
poorer raw samples  (below  tentative  powerplant  fuel  cut-off)  made 
hand l ing   d i f f i cu l t .  The t h r e e  samples o f  washed Hat Creek  coals 
produced  hotter and more s tab le   f lames  and hand1 ing,   drying and reac- 
t i v i t y  were  improved. The f l y  ash showed h i g h   r e s i s t i v i t y  b u t  t h e  
e l e c t r o s t a t i c   p r e c i p i t a t o r   c o l l e c t e d   e f f i c i e n t l y .   T h e s e  C C R L  t e s t s  
i nd ica t ed   t ha t   coa l s   w i th  a higher  heating  value of a4 000 kJ/kg a t  
20 percent  H20 o r  more could be successfully  burned on a f u l l   s c a l e  
p lan t   a l though  provis ion  would  have t o  be made f o r   t h e   l a r g e   q u a n t i t i e s  
o f  ash produced. T h e  1977 burn t e s t s   a t   Ba t t l e   R ive r   p rov ided  an 
opportuni ty  t o  re-confirm  these CCRL f ind ings .  

The t h r e e  olain in fo rma t ion   s ec t ions   fo r   t h i s   r epor t   a r e  
Mining,  Burn Test  and  Environmental. The mining sec t ion   inc ludes   da ta  
given on: s lope  s tabi l i ty ,   spontaneous  combust ion  tendencies  of the  
coa l ,   ma te r i a l   dens i ty  and geology. The powerplant  section  includes 
information on: coa; h a n d l i n g ,  pulverizer  performance,  combustion 
c h a r a c t e r i s t i c s ,   f o u l i n g   d a t a ,   e l e c t r o s t a t i c   p r e c i p i t a t o r   p e r f o r m a n c e  
and ash  handling.  Environmental  aspects  covered  include  the  dusting 
potent ia l   dur ing  excavat ion and s torage ,   the   po ten t ia l   for   water   conta-  
mination from the  coal and associated  wastes ,  methods  of  land 
reclamation, and the   aspec ts   o f  a Trace  Element  study  conducted  during 
the  b u r n  t e s t s .  
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One o f   t h e   L n i q u e   f e a t u r e s   o f   t h i s   p r o g r a m  was t h e  use o f  a 

powerplant owned by   A lbe r ta  Power L im i ted   s ince  a c o a l - f i r e d   t h e r m a l  

p l a n t   i s   n o t   p a r t   o f  B.C. H y d r o ' s   g e n e r a t i n g   f a c i l i t i e s .  The B a t t l e  

R ive r  No. 2 u n i t  was  made a v a i l a b l e   t o   t h e   t e s t  team  and A l b e r t a  Power 

were  most  cooperative i n   s u p p l y i n g  manpower, equipment   and  suppl ies  to  

enab le   t he   t es t   bu rn   t o   p roceed   smoo th l y .  

Approvals   and  author izat ions  cover ing  the many phases o f   t h e  

B u l k  Sample Program  were  obtained  by B.C. Hydro  f rom  the  responsib le  

government  departments  and  agencies  including:  the  Department  of  the 

Environment,  the  Department  of  Mines  and  Petroleum  Resources  and  the 

Land  Commission. 

An agreement. was signed  between  Alberta Power L im i ted  and 

B.C. H y d r o   c o v e r i n g   t h e   o p e r a t i o n   o f   t h e   B a t t l e   R i v e r   p l a n t   f o r   t h e  

tes t   burn   purposes  and  permission was a lso   ob ta ined  by   A lber ta  Power 

L imi ted   f rom  the   A lber ta   Po l lu t ion   Board   fo r   poss ib le   temporary   excess  

emiss ions   f rom  the   p lan t   dur ing   the   tes t   burn .  
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SECTION 3.0 - MINING 

3 .1  OBJECTIVES 

The main   ob jec t ive  was t o   o b t a i n  6350 tonnes of   Hat   Creek 

c o a l   f o r   t h e   b u r n  t e s t  a t   t h e   B a t t l e   R i v e r   p o w e r p l a n t .  However, t h i s  

t rench ing   ope ra t i on  W~IS a l so   des igned   to   ga in   t he   f o l l ow ing   i n fo rma t ion  

f o r  use i n   m i n i n g   d e s i g n :  

1. Performance of   excavat ion  equipment  wi th in  the  overburden,  waste 

rock   ma te r ia l  ancl coal .  

2. Exposure o f   t h e   c o a l  beds for sampl ing  and  petrological   and 

minera log ica l   examinat ion.  

3. Geotechnica l   in format ion - p i t  s l ope   s tab i l i t y ,   d ra inage   cha rac -  

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

4. Spontaneous  combustion c h a r a c t e r i s t i c s   o f   t h e   c o a l .  

5. Hardness o f  t h e   c o a l   ( d i f f i c u l t y   i n   c o a l   c r u s h i n g ) .  

6. Dens i ty  o f  overburden  mater ia l  and coal  

7. G e o l o g i c a l   i n t e r p r e t a t i o n   o f   t h e   e x c a v a t i o n s   f o r   c o m p a r i s o n   w i t h  

diamond d r i l l   h o l e   i n f o r m a t i o n .  

8. Waste dump and coa l  dump s tack ing  and  compaction  strengths. 

9. Vege ta t i on   t es ts   f o r   rec lamat ion   i n fo rma t ion .  
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3.2 S I T E  SELECTION 

The s i t e   s e - e c t i o n   f o r   t h e   t e s t   e x c a v a t i o n  was based on t h e  

f o l l o w i n g   c r i t e r i a :  it was d e s i r e d   t o   o b t a i n  6350 tonnes o f   c o a l   w i t h  

a n   a p p r o x i m a t e   c a l o r i f i c   v a l u e   o f  12 800 kJ/kg on a 20 percent   mo is tu re  

bas i s   (o r  16 000 kJ/kg on a d ry   bas i s ) .   Th i s   hea t ing   va lue  was se lec ted  

because it was b . e l i e v e d   t h a t   f o r   t h e   f u l l - s c a l e   p r o j e c t   t h i s   w o u l d   b e  

the   l owes t   g rade   o f   f ue l   t ha t   wou ld  be burned on a cont inuous  bas is .  

A n o t h e r   c r i t e r i o n ,  due t o   t h e   v a r i a b i l i t y   o f   t h e   f u e l   q u a l i t y   t h r o u g h o u t  

the   depos i t ,  was t o  (examine and t e s t   c o a l   f r o m   d i f f e r e n t   g e o l o g i c a l  

zones.  Accordingly, it was d e s i r e d   t o   o b t a i n   s a t u r a t e d   c o a l ,   i . e .   c o a l  

f rom  be low  the   wa te r   t ab le .   F ina l l y ,   ow ing   t o  economic  and  environ- 

menta l   reasons,   the  test   excavat ions had t o  b e   s e v e r e l y   l i m i t e d   i n   s i z e  

and  depth. 

I n   o r d e r   t o   s a t i s f y   t h e s e   c r i t e r i a  two  locat ions  were  selec- 

ted,  Trenches A and B. Diamond d r i l l   h o l e   i n f o r m a t i o n   i n d i c a t e d   t h a t  

Trench A s h o u l d   y i e l a   t h e   c o r r e c t   h e a t i n g   v a l u e   w i t h o u t   b e i n g   v e r y  

deep.  However, t h i s   t rench   wou ld   no t   supp ly   sa tu ra ted   coa l ,   s i nce  it 

was above t h e   w a t e r   h b l e ,  and i n  a d d i t i o n   t h e r e  was a c e r t a i n  amount 

o f  concern  as t o  whether   the  heat ing  va lue  o f   the  coal   f rom it would  be 

h i g h  enough. Therefore,  Trench B, a lso   be ing   sha l low,  was se lec ted  

s ince  it would y i e l d   c o a l   t h a t  was be low  the   water   tab le  and i n   a d d i t i o n  

would y i e l d   c o a l   o f  a h igher   heat ing   va lue   in   case  Trench A coal  was 
too  p o o r  i n  qual i ty.  A lso ,  Trench B was i n  a d i f f e r e n t  geo log ica l  zone 
which  would  add t o   f u l f i l l i n g   t h e   c r i t e r i a   o f   e x a m i n i n g  and t e s t i n g  

coa l .   Acco rd ing l y ,   t he   s i t e   se lec t i on   o f   T renches  A and B s a t i s f i e d  

the   eng ineer ing   requ i rements  and y e t   k e p t   t h e   e c o l o g i c a l   d i s t u r b a n c e   t o  

a minimum. 

F ig .  1 i n d i c a t e s   t h e   l o c a t i o n   o f   t h e   t r e n c h e s   w i t h i n   t h e   H a t  

Creek  Val  ley. 
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Location of Trenches for Bulk 
Sample,  Hat  Creek. 



3 . 3  METHOD 

The topsoil  and overburden were removed by means of scrapers 
and  bulldozers. 

The topsoil, and samples of each of the subsurface materials 
were segregated  from  the main body of the overburden and  placed in 
special dump sites to be  used for reclamation purposes and growth 
tests. This main bod:/ of overburden from Trench A (121 640 BCM*) was 
placed on a waste dump  pile of three terraces with slopes ranging  from 
26' to 40°, while the overburden from Trench B (34 630 BCM) was placed 
in an existing depression in an area adjacent to the trench. Baked 
clay from Trench A was used as surfacing material  for  local site roads. 

A Poclai n hydraulic  shovel was used to excavate the  coal in 
both  trenches.  Trench A consisted of three  benches  and  two berms, with 
bench  slopes at 60'. Trench B has  two  benches  and one berm, the bench 
slope also being 60'. In order to complete excavation, water had to be 
pumped from Trench B to  a  natural  basin 180 m  distant. 

The top of the water table in Trench B lies  approximately 6 m 
below the surface and about 1.2 m below  the water level  in Hat Creek. 
It remained at the satme  level even though a  heavy  daily  withdrawal of 
water took  place well into the winter months of 1977A978, by water 
trucks t o  supply the many drilling rigs. 

After excavation the coal was fractured to minus 4.75 cm by a 
Bradford breaker, whict fractures the coal by continuously rotating  and 
dropping  it until the particles  pass  through 4.75 cm  diameter holes. 

* BCM = bank cubic metre. 
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3.3 METHOD - (Cont'd) 
The following table gives the pertinent data for both 

trenches: 

Trench A Trench B 

Overall 
dimensions 274 m x 90 m x 24 m deep 90 m x 48 m x 9 m 

Overburden 
removed 121 640 bank cubic metres 34 650 bank cubic metres 

Coaly waste* 55  583 bank cubic metres 1259 bank cubic metres 

Coal 15 673 bank cubic metres 5964 bank cubic metres 

3.4 RESULTS 

(a) Excavation  Data 

(i) Trench A 

Trench A was excavated  parallel  to  Section P 

at holes 211 to 218 and 190 (refer  to  Fig. 2) in the 
burnt zone and  coal of A and/or B zones. The materials 
and pit were dry  as the excavation was above the water 
table. 

The trench, excluding the  extension for slope 
stabilit.y,  was a maximum of 274 m long, 90 m wide and 
24 m de,ep. The excavation consisted o f  removing  the 
surficial  and coaly waste materials down to the 
3160 level, then two 20 foot benches in the burnt zone 
and  coal  down  to the 3120 level.  Berms were left on the 
3160 an83 3140 benches; the walls on  each bench were 
sloped  to 60'. Four dumps were established, three  for 

* Low grade coal, approximately 7000 kJ/kg. 
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3.4 RESULTS - (Cont'd) 
overburden and burnt zone material and one for the coaly 
waste. The overburden dumps were terraced  on the slope 
of the hillside east of the trench to approximately 
coincide with the bench  levels in the pit such that 
mininun grades were maintained  on the haul  roads. 

Overburden removal was done in most part using 
Caterpillar D-8's for ripping  and  pushing. The  coal, 
coaly waste, clinker and some overburden were loaded  and 
hauled  using  a  Poclain 300 hydraulic excavator and two 
25-tcn Dave and John Brown scrapers (DJB 's ,  approximately 
18 cubic yard capacity). Twelve cubic yard highway 
trucks were used to fill  in when either of the scrapers 
was down. A Caterpillar D-6 was used for pit clean up 
and levelling dumps; an  Air-trac  drill  used  to  drill the 
hard clinker; a grader used  on  the  pit  roads  and dumps; 
and E I  water truck was used for dust suppression. All 
the equipment operated well during the program  and had a 
minimum amount of down-time for repairs. 

Two methods were used  to determine the volumes 
of  materials moved, one a  load count and the other a 
survey. The load count was used t o  keep account o f  the 
day  to  day  progress. The final surveyed yardage for the 
Trench A bulk sample excavation  was 177 636 BCM o f  which 
63 percent  was overburden, 29 percent coaly waste and 
8 percent coal  (low  and shipping grades). 

Excavation of Trench A was relatively straight 
forward  with the only area requiring  unforeseen work 
being the large  block of hard clinker-like material 
which was  encountered in the burnt zone; it was drilled 

3 - 8  



3.4 RESULTS - (Cont 'd)  

w i t b  an A i r - t r a c   d r i l l  and b l a s t e d  with 4.5 cm by 40.6 cm 

c a r t r i d g e s   o f  IRECO H h i g h   v e l o c i t y   e x p l o s i v e s .   R i p p i n g  

o f   t h e   b u r n t  zone m a t e r i a l  was r e q u i r e d   t o   f a c i l i t a t e  

scraper  removal; good f ragmen ta t i on   resu l ted  due t o   t h e  

b r i t t l e   n a t u r e   o f   t h e   m a t e r i a l  and the  scrapers  had no 

d i f f i c u l t y   i n   l o a d i n g   w i t h   t h e   a i d   o f  a push-dozer. 

The hydrau l i c   excavator  was a b l e   t o   d i g  and 

load   t he   coa l   w i th  no d i f f i c u l t y .  One a r e a   o f   b l o c k y  

coa l  on t h e   s o u t h   s i d e   o f   t h e   t r e n c h   d i d  cause some 

minor  loss i n   p r o d u c t i v i t y  due to   t he   t ougher   d igg ing .  

Note t h a t   t h e   P o c l a i n  was a lways  crosscut t ing  the  bedding 

which  al lowed i t  to   separa te   t he   coa l  more e a s i l y   a l o n g  

bedd.ing  planes  and j o i n t i n g .  

Pit w a l l   s t a b i l i t y  was n o t  a problem.  Several 

m ino r   bench   f a i l u res   i n   t he   f ace   occu r red   bu t   d id   no t  

de lay  product ion.  The d igg ing   f ace  was p a r a l l e l  t o  

s t r ik :e  and  hence the  bedding  (at  30')  was undercut 

caus ing  the  face t o  f a i l   a l o n g   t h e  weaker  bedding 

planes. The p i t   w a l l s   ( a t  60') tha t   c rosscut   the   bedd ing  

s tood  very   we l l   dur ing   the   excavat ion  and c o n t i n u e   t o  do 
so. 

On several  occasions  heavy  rain  showers  caused 

t rac t i on   p rob lems  and s l i c k   c o n d i t i o n s   i n   t h e   p i t ,  on 

t h e  dumps and  on access  roads. One o f  t he   impor tan t  

c o n t r i b u t i n g   f a c t o r s  was t h e  amount o f   f ines   genera ted  

by t r a f f i c  and p i t   a c t i v i t y  which when wet ted   c rea ted  

s l i c k   c o n d i t i o n s .   T h i s   f a c t o r  was a l so   i n f l uenced   by  

the  amount o f   b e n t o n i t i c   c l a y   m a t e r i a l s .  
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3.4 RESULTS - (Cont 'd )  

A s i g n i f i c a n t   q u a n t i t y  of p e t r i f i e d  wood  was 
encoldntered t h r o u g h o u t  the  coal  sequence and e spec ia l ly  
in   the  footwal l   coal ;   several   large  logs were  excavated 
w i t h  diameters from 5 t o  1 . 2  m along  with some l a rge  
petr'i f ied  stumps. 

Se lec t ive   separa t ion  of the c lay   in te rbeds  was 
very  l imited due t o  t h e i r   t h i n n e s s ;   t h e   t h i c k e s t  band 
encoilntered was approximately 1 . 2  m while  the  remainder 
were  general ly   less   than one half  metre. When the  
l a r g e r  bands  were  encountered  the  excavator would attempt 
t o  load  the  trucks  with  the  clay  only,  b u t  a mixture of 
coal and clay  a lways  occurred;   this   mater ia l  was s e n t   t o  
the  coaly  waste dump.  The excavator d i d  have  moderate 
success on t he  1 . 2  m bed, b u t  some coal was loaded w i t h  
t h e   c l a y .   I t  was noted   tha t   the   f resh   c lay   exposures  
were  very  dark  in  appearance and  were d i f f i c u l t  t o  
d i s t i n g u i s h  from the   ad jacen t   coa l ,   e spec ia l ly  so for 
the  excavator   operator   working  a t   the   face.  

( i i )  Trench B 
" 

The Trench B excavation was undertaken t o  
provide h i g h e r  qua l i ty   coa l  from the  0-zone i n  the   event  
t h a t  .:he Trench A coal  did n o t  meet t e s t  burn require-  
ments. The trench  also  provided  valuable  information 
from the  mater ia ls   handl ing  point  of  view. 

A plan of t h e   f i n a l   p i t  and dump loca t ions  i s  

shown on Fig. 4;  i t  var ied  from t h e   o r i g i n a l   i n   t h a t  the 
lower  bench was  moved approximately 3 t o  4 . 5  m o f f  
center   to   take  advantage of the  addi t ional   coal  on  t he  
west   s ;de of t h e  p i t .  The excavat ion  consis ted of an 
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3.4 RESULTS - (Cont'd) 
overburden and coal cut to establish a bench at a 
2800 level; then  a  3 m deep by 15 m wide bench  in  coal 
was removed. The maximum dimensions were approximately 
90 m long by 48 m wide by 9 m deep. The pit slopes in 
the gravels were excavated  at 45' and in coal at 
approximately 60'. The slopes in the gravels were 
steepened by the action of water washing at the base of 
the slope when the pit was allowed to partially fill 
with water a.'ter the scrapers had completed  removal of 
as  much of the overburden as possible and before the 
Poclain had completed Trench A. 

Three overburden dumps  plus  a  coaly waste pi1 e 
and  a coal  :stockpile were established in the trench 
area. The overburden dumps were topsoil, subsoil  and 
gravels; the coaly waste pile consisted mainly  of coal 
mixed  with  gravel  from cleaning off the  top of the coal. 

Most of the overburden was stripped  using the 
scrapers and  a Caterpillar D-8 for pushing. The 
remainder of the overburden and  coal were removed  using 
the Poclain and DJB's; these were used for the over- 
burden  directly over the coal as more control on the 
water could be maintained and hence  a  more  selective job 
could  be done in separating the overburden and coal. A 

Caterpillar 0-6 was used for  pit clean-up and levelling 
the dumps while stripping with the  Poclain and  truck. A 

75 L/s diesel-electric pump was installed  to  pump water 
from the sump t o  Dry Lake. 

The final surveyed yardage was 36 199 BCM o f  

which 82 percent  was overburden, 4 percent  coaly waste, 
and 14 percent according to  the  load  counts. 
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3.4 RESULTS - (Cont 'd)  

The most  serious  problem  encountered i n  exca- 

v a t i n g   t h i s   t r e n c h  was t h e  amount o f   w a t e r   i n f l o w .  The 

average  ra te of i n f l o w  was c a l c u l a t e d   a t   1 4 . 4  L/s over a 

16  day pe r iod   f rom  Ju l y  18 t o  August 3; t h e  maximum f l o w  

exper ienced  dur ing  the  recorded  per iod was approx imate ly  

18 L/s over a 40 hour   per iod   on   Ju ly  18, 19 and 20. The 

water   seeped  in to   the p i t  f rom  the  south  end  through an 

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

t o  Hat  Creek a t   t h a t   p o i n t ;   v e r y   l i t t l e   w a t e r  seeped i n  

f r o m   t h e   c r e e k   s i d e   o f   t h e   p i t  even  though  the p i t  was 

we l l   be low  the   l eve l   o f   Ha t  Creek. I n   a d d i t i o n   t o  

h a v i n g   t o  pump continuously  problems  were  encountered i n  

keeping  the  water   dra in ing  towards  the sump and i n  

operat ing  the  equipment i n  water.  As t h e r e  was always 

some water  on  the p i t   f l o o r   t h e   o v e r b u r d e n  and coal  were 

o f t e n  soaked ,and hence  heaped  loads  could  not be p u t  on 

t h e   t r u c k s   o r   p i c k e d  up by  scrapers.  

The Poc la in  had much more d i f f i c u l t y   i n   d i g g i n g  

t h e   c o a l   i n   T r e n c h  B t h a n   i n   T r e n c h  A. The coal  appeared 

more massive (and d id   no t   separa te  as wel l   a long  bedding 

p lanes   and   j o in t i ng  as d id   Trench A coa l ;   the   coa l  came 
o u t  i n  p l a t y  slabs r a t h e r  than i n  blocks. Th is   i nd i ca tes  
t h a t   b l a s t i n g  may b e   r e q u i r e d   i n   f u t u r e   o p e r a t i o n s   i n  

o r d e r   t o   m a i n t 3 i n   p r o d u c t i v i t y .  

As i n  Trench A a s i g n i f i c a n t   q u a n t i t y   o f  

p e t r i f i e d  wooa  was encountered  wi th   the  greatest   concen-  

t r a t i o n   b e i n g   i n   t h e   s o u t h  end o f   t he   t rench ;   he re  a 

p o r t i o n   o f  a p e t r i f i e d   l o g  was uncovered  over  the  height 

o f   t h e  3 m bench. 
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3.4 RESULTS - (Cont 'd)  

A number o f   l a r g e   b o u l d e r s  were  encountered i n  

the  overburden;  several  were 1 m square  and a ha l f   me t re  

t h i c k .  It has  been  suggested t h a t   t h e s e  may be  concen- 

t r a t e d   a l o n g   t h e   o l d   H a t  Creek  channel   the  s ide  of   which 

was encountered i n   t h e   t r e n c h .  

(iii) Trench A Slopt? S t a b i l i t y   E x c a v a t i o n  

Th is   excavat ion  was  made t o  produce a p i t  
s l o p e   o f   s u f f i c i e n t   h e i g h t  and l e n g t h   t o   a l l o w  examina- 

t i o n   o f   m a t e r i a l s  and o b s e r v a t i o n   o f   s l o p e   s t a b i l i t y   i n  

the   rocks  cormon t o   t h e  A 2  and C1 rock  zones  and t h e  

de t r i t a l   rocks   under l y ing   t he   0 -zone .  The excavat ion 

was  made between  August 22 and  September 13. A t o t a l   o f  

15  185 BCM was excavated  from  the  west  end o f  Trench A 

f o r   t h i s  purpDse. A p l a n   o f   t h e   e x c a v a t i o n  i s  shown i n  

F ig .  2. 

The Poc la in  was used f o r   d i g g i n g  and load ing  

the  rock;   three  h ighway  t rucks  (approx imate ly  12 cub ic  

yards)  were  employed f o r   h a u l i n g   t h e   m a t e r i a l   t o   t h e  

dumps. 

I n  'general   the  Poclain was ab le  t o  d i g   t h e s e  

mater ia ls   adequate ly   a l though it was somewhat s lower 

than i n  d i g g i n g   t h e   c o a l   i n   t h e   t r e n c h .  Some hard  zones 

were  encountered i n  w h i c h   t h e   P o c l a i n   h a d   d i f f i c u l t  

d i g g i n g ;   i n   p a r t i c u l a r ,   t h e r e  i s  a hard 1.2 t o   1 . 5  m 

band of   calcareous  sandstone  immediately  below  the  coal .  

A lso   the  sand,y s h a l e s   a n d   s i l t s t o n e s   i n   t h e   s o u t h   h a l f  

of t h e  excava.:ion was massive and qui te  cohesive  making 

fo r   t ough   d igg ing .  
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3.4  RESULTS - (Cont'd) 
The amount of petrified  wood in the base of 

the coal was noted again, several  logs were dug out, one 
of which has been  left  for observation on  the 
3140 bench. 

(iv) Excavation in Surficial  Materials of the Inactive Slide 

Three excavations have  been  made in the surfi- 
cia1 materials of the inactive slide zone west of 
Trench A ,  to  obtain  information  on slope stability, 
material characteristics, and  handling  qualities. 

The first cut was  made  on June 23 approximately 
60 m southeast of drill  hole 76-182. Excavation was by 
scrapers aided by a Caterpillar D8K for pushing and 
ripping. No difficulties were encountered as  the 
materials were dry; three short benches were cut, the 
first being 3 to 5 m high, the  second and third 2.5 to 
3 m high  (slcpes at approximately 45') with 4.5 to 8 m 
berms in between giving an  overall slope of approximately 
35'. No failures  have  occurred in this  cut. 

The second cut was made July 8 in the  bottom 
of an old slcugh along the access road t o  Trench A from 
the Savona logging road  to test performance in wet clay. 
Excavation was by a 621 scraper aided by a Caterpillar 
D8K. Several  passes  through the clay were made once a 
good  base was established at each end  of the pass. With 
each  pass the machines  sank deeper into the clay until 
on the final pass  they almost became  immobilized. The 
clay had a high water content and  was  highly  bentonitic. 
The scraper was able to cut the clay and  it  rolled  into 
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3.4 RESULTS - (Cont ’d)  

the  bowl.  The ma te r ia l  was pushed   ou t   w i th   t he   hyd rau l i c  

ram and t h e   s c r a p e r   p u s h e d   o f f   t h e   p i l e   w i t h   t h e  

bu l l doze r .  

The t h i r d   c u t  was  made from September 2 1   t o  

October 27 t o   e s t a b l i s h   h i g h   s l o p e s   i n   b e n t o n i t i c  

m a t e r i a l s .  It was located  immediate ly   southwest   o f   ho le 

76-182. The c u t   c o n s i s t e d   o f   f o u r  benches;  surface t o  

3295,  3295 t o  3275,  3275 t o  3252.5  and  3252.5 t o  3230. 

There ‘was a 9 m berm l e f t  between  the  upper  two and 

lower two benches  except on the  south  face  which was 

made one s l o p e   o v e r   t h e   e n t i r e   h e i g h t .  A t o t a l   o f  

23 726 BCM was excavated. 

I n v e s t i g a t i o n   o f   t h e   p i t   r e v e a l e d   t h a t   t h e  

g rea te r   pa r t   o f   t he   ma te r ia l   be longed   to   t he   Co ldwa te r  

Format ion a l a r g e  mass o f   wh ich   appears   to  have s l i d  

o v e r   t h e   t o p   o f  more r e c e n t   d e p o s i t s   o f   g l a c i a l  till as 

evidenced  by  the  exposure i n   t h e   b o t t o m  bench o f   t h e  

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

will be made by  Golder  Associates.  

Several  excavation  problems  were  encountered. 
A f ew   de lays   were   caused   by   ra in ;   su f f i c i en t   ra in   t o   we t  

the  ground  would  cause  s l ick  surfaces  and  force  the 

o p e r a t i o n   t o   s h u t  down. The work  areas  were  surfaced 

w i t h   t h e  baked c lay  f rom  Trench A and a f f o r d e d   b e t t e r  

t r a c t i o n   a t   a l l   t i m e s ,   b u t  a heavy  shower  would s t i l l  

h a l t   o p e r a t i o n s .   I n  some areas  the  d igg ing was d i f f i c u l t  

due to   the   cohes iveness  o f  t h e   m a t e r i a l ,   e s p e c i a l l y   i n  

t h e  3230 c u t  where a g l a c i a l  till was encountered  that  

c o n s i s t e d   o f   b o u l d e r s   i n  a m i x t u r e   o f   c l a y  and  sand 
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3.4 RESULTS - (Cont 'd)  

which was q u i t e   h a r d  and  tough.  There was  some b u i l d - u p  

o f   t he   c layey   ma te r ia l s   i n   t he   excava to r   bucke t   wh ich  

had t o  Ibe c leaned  ou t   f rom  t ime  to   t ime.  

No s i g n i f i c a n t   f a i l u r e s   o c c u r r e d   d u r i n g  excava- 

t i o n   a l t h o u g h  a few  small  15 t o  40 m3 blocks  had t o  be 

removed b e f o r e   o r   a f t e r   f a l l i n g  on  the  bench. 

Three dumps were  constructed  f rom  the  excavated 

m a t e r i a l s  - t h e  3275  end-dump, compacted dump and t h e  

3240 end-dump.  The 3275  end-dump  has a maximum h e i g h t  

o f  15 m above o r i g i n a l   g r o u n d   l e v e l ;   t h e  3240  end-dump 

a h e i g h t   o f  11 t o  12 m and the  compacted dump a h e i g h t  

o f  7.5 m. The end dumps were cons t ruc ted   by  dumping 

over and a long  the  edge o f   t h e   t o p   o f   t h e  dump' such t h a t  

minimum compaction  occurred. The compacted dump  was 

b u i l t  up i n  3 t o  4 f o o t   l a y e r s .  The slopes on t h e  dumps 

were  from  34 t o  70' when completed. These wi 11 be 

obse rved   f rom  t ime   to   t ime   fo r   ev idence   o f   f a i l u res .  

(b)  Coal  Crushing and S t o c k p i l i n g  

I n   o r d e r   t o   p r o v i d e   t h e   d e s i r e d   p r o d u c t   f o r   s h i p m e n t   t o  
B a t t l e  R ive r  it was necessary t o   i n s t a l l  a c rush ing   sys tem  to  

reduce  the   run   o f   m ine   coa l   to   pass ing  38 mm. 

The major  pieces  of  stat ionary  equipment  used  were: 

Hopper:  14.5 m3 

Conveyor:  76 m x 15.24 m 

Bradford  Breaker:  2.13 m x 2.13 m 
Diesel   Generator 
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TABLE NO. 1 

EXCAVATION  RECORD 

SUMMARY 

TRENCH A 

Total 

Equipment Total  BCM  Hours  BCM/Hour 
OpeAti.ng 

Scrapers 122 593 

Caterpillar  DJBs 63 264 

Highway  Trucks 4709.66 

992 

811.5 

96.5 

123.58 

77.96 

48.80 

TRENCH B 

Total 

Equipment Total  BCM  Hours  BCM/Hour 
Operating 

Scrapers 3 1  366 230.5  136.08 

Caterpillar  DJBs 10 234 130  78.73 

Highway  Trucks 489.31 16 30.58 
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3.4 RESULTS - (Cont 'd)  

A number of on s i t e  modif icat ions and add i t ions  were 
made t o  the equipment f o r  more e f f i c i e n t  and safe   opera t ion .  A 
g r i z z l y  w i t h  . 3  m openings was constructed and  placed  over  the 
hopper to   prevent   large  blocks  of   coal  and p e t r i f i e d  wood from 
blocking the conveyor  feed  opening. A ramp  was a l so   cons t ruc ted  
t o   f a c i l i t a t e   e f - ' i c i e n t  hopper  loading by the front-end  loaders.  
Metal sl ides were c o n s t r u c t e d   t o  move the product and r e j e c t  away 
from t h e  breaker. A f t e r   i n i t i a l   t r i a l s  the conveyor  beltspeed was 
a d j u s t e d   t o  48 m h i n  and the  conveyor  feed  opening was modif ied  to  
a l low more feed i3nd la rger   coa l  lumps. Af te r  some breaker t e s t s  
the 90' l i f t e r   s h e l v e s  were se t  f o r  maximum re t en t ion  due t o   t h e  
re jec t ion   of  the hard  coal lumps by the breaker;  the breaker  ran 
most e f f i c i e n t l y   a t  16 rpm and i t  was operated a t   t h i s  speed f o r  
most of   the  crushing.   Various  guards,   safety  switches,  and work 
platforms were  added  around the  equipment  to  proviae  safe  working 
condi t ions .  

The run of  mine coal was separa ted   in to   th ree   s tock-  
p i l e s  - coaly  waste ,  low grade and shipping  grade.  The separa t ing  
was made  by visual   observat ion i n  the p i t  by  a geologis t  who 
d i r e c t e d   t h e  trucks t o  the appropr i a t e   p i l e .  

The r e j e c t  opening was c losed   fo r   t he  f i r s t  few days  of 
crushing on the  6350 tonne  sample t o   r e t a i n  the hard lumps of  coal 
unt i l   they  broke,  b u t  production  dropped  due t o   b u i l d  up  i n  the 
breaker and t o   l a v i n g   t o  shut down to   c l ean   ou t  the rock and 
p e t r i f i e d  wood from t h e  drum. Hence the  cover  was removed and t o  
ob ta in  good coal  recovery  and  maintain maximum c a l o r i f i c  content 
t h e   r e j e c t s  were  recycled  several  times. 

There was very l i t t l e   r e j e c t  from the breaker   tha t   could  
be descr ibed  as   waste   mater ia l :  the was te   re jec t  would not  have 
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3 . 4  RESULTS - (Cont 'd)  

amounted t o  more than 0 . 5  percent  of the feed.  There was essen- 
t i a l l y  no separa t ion  of c l ay  w i t h  the   b reaker .  By the  t ime  the 
hard lumps of  coal  broke up  much o f   t h e   p e t r i f i e d  wood had a l s o  
fragmented  and come ou t  i n  the product. 

I t  was noted t h a t  the coa l   o f t en   bu i l t  up on the product 
s l i d e  which was sloped a t  30'. Build up in  the  breaker drum  was 
minimal except wien the  wet coal from Trench B was crushed, then 
the breaker had t o  be s h u t  down and the drum cleaned  out  on a 
number of  occasions.  

A t e s t  was ca r r i ed   ou t   t o   de t e rmine   i f   add i t ion   o f   wa te r  
t o   t h e   c o a l   a s  i t  en tered  the breaker would cause the c lays  t o  
b a l l .  The c o a l   l o r   t h e   t e s t  came from the Trench A low g rade   p i l e  
and was well blended  before  being p u t  i n  the hopper.  There was 
some evidence in  the r e j e c t   t h a t   b a l l i n g  had occurred and t h e r e  
was some reduction i n  ash   conten t   as  shown by the following 
analyses  done on .the products: 

Samp 1 e % Ash 
No. Descript ion (Dry Basis)  Average 

15 Dry coal:   breaker a t  16 rpm 43.90 

16 Dry coal:   breaker a t  16  rpm 40.67 
42.29 

17 Dry coal: b reake r   a t   12  rpm 36.30 
39.11 

18 Dry coal :   breaker   a t   12 rpm 41.92 

19  Wetted  coal:  breaker a t  12 rpm 36.25 

20 Wetted coa l :   b reaker   a t   12  rpm 33.04 

21  Wetted  coal:  breaker a t  16 rpm 29.73 

22 Wetted  coal:  breaker a t   1 6  rpm 34.99  34.04 

23 Wetted coa l :  breaker a t  16 rpm 37.40 

34.65 
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3.4  RESULTS - (Cont 'd )  

(c)  Drop  Tests 

Drop t e s t s   s i m u l a t e   t h e   b r e a k i n g   a c t i o n  o f  t he   B rad fo rd  

Breaker. The t e s , t   i n v o l v e s   r a i s i n g  a measured q u a n t i t y  o f  c o a l   t o  

a s p e c i f i c   h e i g h t  and dropping it w i t h  no i n i t i a l   v e l o c i t y   t o  a 

s t e e l   p l a t e .  

The requirements  regarding  drop  heights,   sample  consist ,  

and  screen  s izes  are  determined  f rom a procedure  out l ined  by 

Pennsylvania  Crusher. The fol lowing  parameters  were  used: 

Drop  heights,:  2.7,  3.0,  3.4,  3.7  and  4.9 m 

Weights: 45 t o  90 kg  averaging 57 kg 

Screen  sizes,: 152, 76  and  48 mm 

Test  sample: from one to   twen ty   ha rd  lumps o f   c o a l ,  

a1 1 152 mm 

The t e s t  equipment  included a s t r u c t u r e   w i t h  a p l a t f o r m  

tha t   cou ld   be   p ' laced  a t   the   des i red   he igh ts   ( the   p la t fo rm had a 

t r a p   d o o r   f o r   d r o p p i n g   t h e  lumps w i t h  no i n i t i a l   v e l o c i t y ) ,  and a 
d rop   p la te  made o f  l / Z - i n c h  s t e e l  s e t  on a concrete  pad  wi th  an 

e n c l o s u r e   b u i l t  l,o catch  and r e t a i n   t h e   b r o k e n   m a t e r i a l .   P l a t f o r m  

weigh  scales  were  used f o r  weighing. 

The d r o p   t e s t   r e c o r d   s h e e t s   f o r   t h e   t e s t s   a r e   g i v e n   i n  

Bibl iography  Reference 4. They i nc lude  comments on the  coal  

be fore  and a f t e r  (drop t e s t i n g  and inc lude   t he  sample ana lys is .  

~. 

One o f   t h e   i m p o r t a n t   c h a r a c t e r i s t i c s  o f  the   p roduc ts  

observed was t h e   l a r g e  number o f  wedge shaped pieces  produced, 

especi a1 l y  i n   t h e  smal l e r   s i z e s .  
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3.4 RESULTS - (Cont 'd)  

From t h e  sample  analyses  the  -48 mm products  had h igher  

ash  contents  than  the  +48 mm lumps. 

(d)  Spontaneous  Combustion 

Spontaneous  combustion i s  a problem  wi th  most  low  rank 

coa ls  when exposed t o  such  condi t ions as wind,  heat and mois ture 

i n  s to rage  s tockp i les .   Tes t   p i les   o f   c rushed  coa l   were   es tab l i shed 

and  temperature  monitor ing and observa t ion   car r ied   ou t   on   these 

and t h e  raw  coa l   s tockp i les   to   accumula te   in fo rmat ion  on heat  

b u i l d  up and o c c u r r e n c e   o f   f i r e s .  

Four   p i l es   o f   c rushed   coa l  were s p e c i f i c a l l y   b u i l t   f o r  

temperature  monitoring;  they  were: 

1. Trench B l oose   coa l   p i l e   (app rox ima te l y  450 tonnes). 

2. Trench B corlpacted  coal p i l e   ( a p p r o x i m a t e l y  800 tonnes). 

3. Trench A l oose   coa l   p i l e   (app rox ima te l y  680 tonnes). 

4. Trench A contpacted  coal p i l e   ( a p p r o x i m a t e l y  635 tonnes) 

These  were o f   s u f f i c i e n t  volume  and  dimensions t o  allow 
adequate  exposure to   the   e lements  as wind  and  ambient  temperatures 

a r e   i m p o r t a n t   f a c t o r s   i n f l u e n c i n g   r a t e  o f  o x i d a t i o n  and  heat 

d i s s i p a t i o n .  When t h e   h e a t   o f   o x i d a t i o n  exceeds t h e   r a t e   o f   h e a t  

d iss ipat ion  danger   o f   spontaneous  combust ion  ex is ts .  

I n   a d d . i t i o n   t o   t h e s e   p i l e s  a l a r g e r  compacted  (3600  tonne 

reserve  crushed  coal   p i le)  was mon i to red   f o r   add i t i ona l   da ta .  
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H e a t i n g   w i t h i n   t h e   p i l e s  was first observed i n   t h e  

s t o c k p i l e s   o f   c r u s h e d   c o a l   p r e p a r e d   f o r   t h e  6350 tonne  sample; 

steam was not icel i   coming  f rom a b u c k e t   l o a d   o f   c o a l   b e i n g  dumped 

i n t o  a t ruck.   Temperatures  were  taken  the  fo l lowing day  and  were 

found t o  range  from 60 t o  7OoC i n   t h e  warmest  area. As t h e r e  was 

n o t  any p r i o r   e x p e r i e n c e   w i t h  spontaneous i g n i t i o n   o f   t h e   H a t  

Creek  coals ,   the  hot   coal  was dug o u t  and  compacted t o   p r e v e n t  any 

f u r t h e r   h e a t i n g .   T h i s   p i l e   h a d  been  exposed fo r   app rox ima te l y  

2 weeks. 

F i r e  began occu r r i ng   i n   t he   unc rushed   l ow   g rade   p i l e  

a f t e r  50 t o  70 days o f  exposure. These genera l ly   occurred  around 

t h e  base o f   t h e   p i l e   i n  areas  that  appeared  loose and made up o f  a 

h igh   percentage  o f   lumps.   Th is   p i le  was observed t o   g r a d u a l l y  

h e a t   o v e r   f a i r l y   l a r g e   a r e a s   w i t h  fire's o c c u r r i n g   f r e q u e n t l y  

w i t h i n   t h e s e  zones. The f i r e s  and hot  coal   were  dug  out when 

d iscovered and the   ho t   coa l  compacted.  These f i r e s   c o n t i n u e d   t o  

occur u n t i l   t h e   p i l e  was s loped and the   sur face   thorough ly  com- 

pacted  by  padding a C a t e r p i l l a r  D-6 bu l ldozer   over  it. 

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

4 weeks o f  exposure   and   con t inued   to   b reak   ou t   un t i l   t he   p i l es  
were  compacted. Genera l ly   these  occurred around t h e  base o f  t h e  

p i l e   i n  zones  where the  average  temperature had r i s e n   t o  65 t o  

7OoC. These fir1.s may have s ta r ted   sooner   bu t  a p e r i o d   o f   r a i n  

and cold  weather  appeared t o  c a u s e   t h e   d a i l y   r i s e   i n   t e m p e r a t u r e  

t o   l e v e l   o f f .  

The fo ' l l ow ing   f i ve   g raphs   show ing   t he   re la t i onsh ip   o f  

temperature  r ise  wi th  t ime  were  compi led  f rom  the  temperature 

mon i to r ing   records .  These were done w i t h   e i t h e r   i n d i v i d u a l  

probes,  averages o f   c e r t a i n   p r o b e s ,   o r   a v e r a g e s   f o r   t h e   p i l e  on 
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Figure 6 
TEMPERATURE RISE Vs TIME 
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Figure 7 
TEMPERATURE RISE VI TIME 

TRENCH B CRUSHED  LOOSE PILE 
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Figure 8 
TEMPERATURE RISE Vs TIME 
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Figure 9 
TEMPERATURE RISE Vs TIME 
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TEMPERATURE RISE Vs TIME 
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3.4 RESULTS - (Cont 'd)  

t he   c rushed   coa l   t es t   p i l es ,   t he   compac ted   t es t   p i l es  and the   low 

grade p i l e   ( i n  a l oca l   a rea  where the   heat   bu i ld -up  was observed 

and  monitored). The graphs fo r   t he   c rushed   l oose   p i l es  show a 

r a p i d   t e m p e r a t u r e   r i s e   d u r i n g   t h e   f i r s t  2 weeks w i t h  a l e v e l l i n g  

o f f   f o r   a p p r o x i m a t e l y  2 weeks b e f o r e   f i r e s   s t a r t e d   o c c u r r i n g .  The 

r e a s o n   f o r   t h i s   l e v e l l i n g   o f f  i s  n o t  known a t   t h e   p r e s e n t   t i m e  

a l though   the  wea,ther may have  had some i n f l u e n c e  as t h e r e  was a 

r a i n y ,   c o o l e r   p e r i o d   c o i n c i d i n g   w i t h   t h e   l e v e l l i n g   o f f   i n  tempera- 

t u r e   r i s e .   T h i s  same phenomenon a l so   occu r red   i n   t he   l ow   g rade  

p i l e   b u t   h e r e  was o n l y  a b r i e f   p e r i o d  o f  r a i n  when the  area  moni- 

t o r e d   i n   t h e   s t o c k p i l e  had  reached  the 70 t o  7 5 O C  range. The 

hea t ing  was n o t   d e t e c t e d   i n   t h i s  zone u n t i l   a f t e r   t h e   p e r i o d   o f  

rap id   t empera tu re   r i se .  

There was o n l y   m i n o r   h e a t i n g   i n   t h e   c o a l y   w a s t e   p i l e  and 

t h i s   o c c u r r e d  i r I  areas  where  the p i l e  was n o t  compacted s u f f i -  

c i e n t l y .   A l s o   t h i s   p i l e   c o n t a i n e d  a l a r g e  amount o f   c l a y s   w h i c h  

p r o b a b l y   h e l p e d   t o   s e a l   t h e   p i l e .  

Most 0.f t h e   f i r e s   s t a r t e d   i n   t h e   e a r l y   m o r n i n g   p o s s i b l y  

due t o   h e a t   b u i ' l d  up w i t h i n   t h e   p i l e   o v e r n i g h t  (no a i r  movement 

p reven t ing   hea t   d i ss ipa t i on )  and  then  being  fanned  by  ear ly  morning 
breezes. 

Compaction o f  the   ho t   and/or   burn ing   coa l   a lways   ex t in -  

g u i s h e d   t h e   f i r e  and caused   the   coa l   t o   coo l   o f f .  
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SECTION 4.0 - TRANSPORTATION 

A purchase  order was i s s u e d   t o   t h e  Canadian Pac i f i c   Ra i lway  

on May 9, 1977, t o   c o v e r   t h e   t r a n s p o r t   o f   a p p r o x i m a t e l y  6000 tonnes   o f  

coal  from  Hat  Creek t o  Corde l ,   A lber ta .  By agreement  Alberta Power 

Ltd. was r e s p o n s i b l e   f o r   u n l o a d i n g   t h e   c o a l   f r o m   r a i l c a r s  and t rans -  

p o r t i n g   b y  highway t o   t h e i r   B a t t l e   R i v e r   p l a n t .  

D e l i v e r y  war; scheduled as f o l l o w s :  

400 tonnes - commence shipment  June  14th 

- comple te   de l i very  June  21st 

5400 tonnes - commence sh ipment   Ju ly   15 th  

- complete  de l ivery   August   17th 

The i n i t i a l  400-tonne  shipment was handled i n  accordance  wi th  

our  "agreements"  with CPR and APL. The only  problem  encountered was 

un load ing   the   cars ;   the   coa l  hung  up i n   t h e   c a r s  and  most o f  it had t o  

be shove l led   ou t .  The reasons f o r   t h i s   a r e  still be ing   s tud ied   bu t  i t  

i s  be l i eved   t ha t   t he   ma in  causes  were t h e   f i n e   n a t u r e   o f   t h e   c o a l ,  

compact ion  caused  by  t ranspor tat ion  v ibrat ion,  and t h e   h i g h   c l a y   c o n t e n t  
o f   t h e   c o a l .  

CPR n o t i f i e d  us on J u l y   1 5 t h   t h a t   t h e   C o r d e l   s i d i n g   c o u l d   n o t  

be used for  the  main  5400-tonne  shipment, due t o   p o o r   t r a c k   c o n d i t i o n s  

caused  by  heavy r a i n s   s i n c e   t h e   i n i t i a l   s h i p m e n t  was del ivered.   Ensuing 

n e g o t i a t i o n s   r e s u l t e d   i n :  

1. Use o f   t h e   H a l k i r k   s i d i n g   a p p r o x i m a t e l y  24 km south o f  Cordel 

and 29 km s o u t h   o f   B a t t l e   R i v e r .  
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2. CPR  accepting  responsibility  for  unloading  and  delivering  the  coal 
to  the  Battle  River  plant  at no additional  cost  to  the  Authority. 

Although a c:ar supply  problem  was  encountered  and  the  total 
quantity o f  coal  shipped  was  increased by 550 tonnes,  delivery  was 
completed  on  August  17th  as  scheduled. 
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SEI:TION 5.0 - BURN TEST 

5 . 1  OBJECTIVES 

The main o b j e c t i v e  was to   mon i to r   t he   behav iou r   o f   Ha t   C reek  

coal  i n  a commercial !;tale powerplant and, a c c o r d i n g l y ,   t o   o b t a i n   d a t a  

needed f o r  steam  generator  and  other  powerplant  design.  This was 

accomplished  by  observing  key  parameters  including: 

1. Coal  handling. 

2. Pulver izer   per formance.  

3.  Combust ion   charac ;er is t i cs   ( f lame  s tab i l i t y   and  ign i tab i l i t y ) .  

4. S lagg ing   and   f ou l ' ng   cha rac te r i s t i cs .  

5. Ash handl ing.  

6. Prec ip i t a to r   pe r fo rmance .  

5.2 METHOD 

The burn  tests  were  conducted i n   U n i t  No. 2, a 32 MW (nominal 

c a p a c i t y )   u n i t   a t   t h e   A l b e r t a  Power Ltd.  (APL) B a t t l e   R i v e r   s t a t i o n  

near  Forestburg,  a t t lwn  located 160 km sou theas t   o f  Edmonton. This  

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

1. The u n i t  i s  a commercial   scale  powerplant  which  ut i l izes  equipment 

s i m i l a r   i n   n a t u r e   t o   t h e   t y p e   t h a t   w o u l d  be  used i n   t h e   p r o p o s e d  

Hat  Creek  Project   (a l though much s m a l l e r   i n   s i z e ) .  

2.  The u n i t  was a v 3 i l a b l e   f o r   t e s t   p u r p o s e s   o w i n g   t o  a scheduled 

shutdown  on  account o f  reduced  load demand i n   t h e  summer months. 

3. T h i s   u n i t  was chosen  over a l a r g e r   u n i t   s i n c e :  
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5.2 METHOD - (Cont'd) 
a. Less  coal  would  be  required for prolonged  steady  operation. 

b. There was a reasonable distance for transportation. 

c. It could be made available for tests and loss of the unit, i n  
summer,  was acceptable. 

d. It had a new electrostatic precipitator. 

e. Performance could be compared with the Alberta Power Ltd.'s 
normal  low-rank  coal on the same boiler. 

fig. 11 is  a side section of this unit. 

5.3 UNIT DESCRIPTION 

(a) Key Design Characteristics of Unit No. 2 Battle River 

Nominal rating 32 MW 
(Brown  Boveri  non-reheat) 

Maximum continuous rated  steam flow 172 350 kg/hr 

Furnace Width 
Furnace Depth 
Furnace Plan Area 
Furnace  Volume 
Furnace Project !.rea 
Superheater outlet pressure 
Superheater outlet temperature 
Number  and type of pulverizers 
Number of burners 

(Combustion-Engineering blr) 
6.5 m 
5.6 m 

36.2 m2 
577.3 m 3 

470.3 m2 
4300 kPa (625 psi) 
4OO0C (825' F) 
3 Raymond Bowl 
3 levels of 4 

Firing type corner-tangential 
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* F I G .  11 - B A T T L E   R I V E R   B O I L E R  - GENERAL  ARRANGEMENT 

A,  B, C, D, E and F = ASH D E P O S I T  PROBE LOCP.TIONS. 
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5.3 UNIT  DESCRIPTION - (Cont 'd)  

Des ign   fue l  19 300 kJ/kg; 6.8% ash 

(8300 Btu / l   b )  

Fans 1 F.D.;  1 I.D. 
Preheaters 2 v e r t i c a l   r o t a r y  

P r e c i p i t a t o r  (S.V. - R e t r o f i t   i n  1974) 106 m3/s @ 190°C 

A u x i l i a r y   f u e l  l i gh t   o i l / s team  a tomized  

(b)  Coal Hand1 i n g  System 

Coal  deposi ted  by  t rucks  onto an  open dump i s   b u l l d o z e d  

i n t o  a g r i z z l y  and run   th rough a secondary  crusher. From t h i s  

p o i n t  a conveyor b e l t  and  movable t r i p p e r  fills the  hopper  above 

each o f   t h e   t h r e e   f e e d e r s  as de termined  v isua l l y   by   the   p lan t  

a t tendant .   D ischarge  f rom  the  ro tary  vane t y p e   c o a l   f e e d e r s   i s  

monitored  by a v i b r a t i o n   p i c k - u p   i n   t h e   c o a l   s t r e a m   i n t o  each 

p u l v e r i z e r   i n l e t   p i p e .  Each o f   t h e   t h r e e   p u l v e r i z e r s   s u p p l i e s  one 

l e v e l   o f   f o u r   b u r n e r s .  

(c)  Ash Handling  System - 

Both  bottom  ash  and f l y  ash  are removed from  the  power- 

house  by a semi-automatic  dry vacuum system. 

Dry bottom  ash i s  removed manual ly  f rom  the  three  furnace 
ash-pi t   doors,  5nd w h i l e   l a r g e   s i n t e r s   a r e   u s u a l l y   d i s p o s e d   o f  

separa te l y ,   t he   ma jo r i t y   a re   b roken  up and f o r c e d   i n t o   t h e  vacuum 

e x t r a c t i o n  header. by  the  operators .  

Fly a!;h i s  w i thdrawn  f rom  the   p rec ip i ta to r   hoppers  

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

storage  hopper  external  t o  the  bu i ld ing.   Bot tom  ash i s  a l s o  

deposi ted  wi th in  the  compartmental ized  hopper  and  both  are  stored 

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

d isposa l .  

4 
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5.3 UNIT DESCRIPTION - (Cont'd) 
(d) Burn Test Parameters - 

In conclucting the test, the three main  operating  varia- 
bles  were: load, excess air and  pulverizer  fineness.  During each 
test run, usually of 4 hours duration, each of these variables was 
kept constant with values, as  shown in  Fig. 12, which indicates 
the schedule for the  burn test program. The "Classifier" is the 
mechanism that (controls the degree of fineness to which the 
pulverizer grinds, the coal, and "Fluegas O2I1 indicates the excess 
air level, while "Mills I/S" designates the number of pulverizers 
in  service. By conducting the test runs at these different 
settings it was possible to monitor boiler  performance over a wide 
range of operatinlg conditions. 

The fo'llowing table indicates  items that were measured 
or calculated for each test run: 

Test, No./duration 
Period  Evaluated 
Boiler-turbine load, MW 
Pulverizers I/S 
Classifier setting 
CO Lvg precipitator 
NOx Lvg precipitator 
SO2 Lvg  precipitator 
SO3 Lvg  precipitator 
Furnace Lvg gas  temperature 
Carbon in fly ash 
Carbon in bottom  ash 
Rejects of mills, lb/hr 
P.F. fineness 

Proximate 
Ultimate Fuel Analysis 
Feedwater flow 
Feedwater temp./press. 
SH temp./press. 
Windbox  press. 
Air Lvg Ljungstrom 
Gas to  Ljungstrom 
Coal/air  temp.  Lvg  mills 
Mill inlet temperature, OF 
HHV as fired, Btu/lb 
Boiler efficiency 
Coal-fired, lb/hr 
F1 uegas  opacity 
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I I 1 I m m 
Sheet 1 of 2 

DATE TEST I/ TIMES 

FIG. 1 2  - HAT CREEK PROJECT - BURN TEST - TEST SCHEDULE 

COAL LOAD MILLS 
11s 

~ __ ~ 

CLASSI- FLUE-  COMMENTS 
FIER* GAS 02 

(Mil l   Fineness   (Excess  ~ A j r  
I n d i c a t i o n )  Indi- c a t i o n )  4 Aug. 0800-1200 APL 29 A 1  1 3  3 

4 Aug. 1700 116 Mill on  Hat  Creek  coal 
5 Aug. 0800  23  86 Mill on Hat   Creek   coa l  
5 Aug. 1025 H. C.  20.5 A l l  
a AW. F i r e s i d e   i n s p e c t i o n  of  B o i l e r  & - 

Equipment 
11 Aug. 1 0800-1  200 H.C.  17 A 1  1 3  5 
11 Aug. 2 1400-1800 ~ H.C. 17 All 3  5 
12 Aug. 3 0800-1200 H.C. 18 A l l  3  4 
12 Aug. 4 i530-iJ30 H.C. i8 Aii 3 5 
13 Aug. 5 0800-1200 H . C .  10  4&5 3  6 
13 Aug. 6  1500-1900 H.C. 10 5&6 3  6 
14 Aug. 7 0800-1200 H.C. 10  5&6 4  5 
14 Aug. 8 1400-1700 H.C. 10 4& 5  4  5 
15 Aug. 9 0800-1200 H.C.  16.5 A l l  4  3 L a r g e   q u a n t i t i e s  of  bottom  ash 

~~ 

c l i n k e r s  
15 Aug. 10 1530-1830 H.C. 16.5 A l l  4  3 
16 Aug. 11 0800-1200 H.C. 16 A l l  4  5 
16 Aug. 12  1500-1800 H.C. 16 A l l  4  5 
17 Aug. 13  0800-1200 H.C. 2 1  A l l  2 3 Heavy c l inke r   fo rma t ion  
17 Aug. 14  1530-1800 H.C. 21  A l l  2 3 Heavy c l inke r   fo rma t ion  
18 Aug. 15  0800-1000 H.C.  21  A l l  2 5 High a s h   l e v e l   i n   p r e c i p i t a t o r  

hopper 
19 Aug. No damage found a t  P r e c i p i t a t o r  
19 Aug. W.R.&D. 2000-2400 H.C.  11 5&6 2  6 (W.R.&D. - Western Research & 

20 Aug. 16 0800-1200 H.C. 21 A 1  1 2  5 -4 Heavy c l i n k e r   d u r i n g   l a s t   h o u r  
20 Aug. 17  1800-2130 H . C .  21  A l l  2  5 

18 21  Aug. 1000-1215 H.C. 11 4&5 3  5 
21  Aug. 19 1615-1830 H . C .  19 A 1  1 3  5 

20 22 Aug. 0000-0800 H.C. Sh i f t   cove rage   ove rn igh t  
22 Aug. 21  0800-1200 H.C. 20 A l l  3 +5 MgO added t o   f u r n a c e  

22 22 Aug. 2030-2230 H . C .  19 A l l  3  4 

Development) 



DATE TEST # TIMES c OAL LOAD MILLS CLASSI- FLUE- COMMENTS 
11s FIER* GAS 02 

~ __ __ __ ___ 

23 Aug. 23 0800-1200 H.C. 25 A l l  213 3 
23 Aug. 24A&B 1830-2100 H.C. 18/26 4&6/All 2 1 3  5 Walls i n   h i g h   h e a t   r e l e a s e  area 

26 Aug. F i r e s i d e  i n s p e c t i o n   o f   b o i l e r  & 

27 Aue. U n i t   s t a r t - u p  on H.C. c o a l  & 

heav i ly   fou led  

Equipment 

29  Aug.  26 
0800-1145 
1400-1800 

APL 11 4&5 3 4 

30  Aug.  29 1845-2030 
31 Aug. 30 0800-100U AP L 16.5 4 & >  4 

31 31 Aug. 1015-1215 APL 21 A l l  5 5 
31 Aug. 32 1315-1515 APL 2 1  A l l  5 3 
31 Aug. 33 1530-1730 APL 25 A l l  5 3 
31 Aug. 34 1830-2030 APL 25 A l l  5  5 

LEGEND: 

H.C. = Hat Creek  coal 

APL = Alber ta  Power Coal ,   the   normal   fuel   burned in  t h e  test  u n i t .  

Mills I/S = Mills i n   s e r v i c e ;   t h e  tes t  u n i t   h a s  a t o t a l  of 3 p u l v e r i z e r s ,  
numbered 4 ,5  and  6. 

* The r a n g e   o f   c l a s s i f i e r   s e t t i n g s  is from 0 - 5 ,   w i th  0 b e i n g   t h e   c o a r s e s t   g r i n d  
and 5 b e i n g   t h e   f i n e s t   g r i n d .  



5.3 UNIT DESCRIPTION - (Cont 'd)  

+ 50  mesh Furnace  out le t   temperature,  OF 

- 200 mesh  Ash d e p o s i t i o n   a t   v a r i o u s  

I n l e t   a i r   t e m p e r a t u r e ,  OF l o c a t i o n s   i n   t h e   b o i l e r  

E x i t  gas t e m p e r a t n e ,  O F  

C02 Lvg  Ljungstroln 

O2 Lvg  Ljungstrom 

Lvg = l e a v i n g  

5.4 RESULTS 

(a)  General 

Severa l   f i rms and i n d i v i d u a l s   p a r t i c i p a t e d   i n   t h e  power- 

p lan t   aspec ts   o f   t he   Bu lk  Sample Program. The b i b l i o g r a p h y   a t   t h e  

end o f  t h i s  repor'; l i s t s  t h e   r e l e v a n t   r e p o r t s   w h i c h   a r e  summarized 

i n   t h i s   S e c t i o n .  

(b)  Fuel  Analyses 

1. Typical  Hat  Creek  Coal  Analyses  from  Test  Burn: 

Air D r i e d  Dry Basis As Received 

Proximate  Analysis 

Mois ture % 5.8 21.9 

Ash % 38.2  40.5 31.7 
V o l a t i l e   M a t t e r  % 31.5  33.4 26.1 
F ixed  Carbon % 24.5 2 6 . 1  20.3 

- 
" 

" 

" 

" 

Heating  Value 

kJ/kg " 14 759 15 668 12 237 
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5.4 RESULTS - (Cont'd) 

Fly  Ash  Analyses 

Silicon  Dioxide 
Aluminum  Oxide 
Iron Oxide 
Calcium  Oxide 
Magnesium  Oxide 
Titanium  Dioxide 
Manganese  Oxide 
Molybdenum  Trioxide 

Bottom  Ash  Analyses - 

Silicon  Dioxide 
A 1  umi  num Oxide 
Iron  Oxide 
Calcium  Oxide 
Magnesium Oxide 
Titanium  Dioxide 
Manganese Oxide 
Molybdenum  Trioxide 

Percent 

55.09 
26.48 

6.60 
1.85 
1.40 
1 . 2 1  
0.40 
- 

56.54 
23.02 
10.21 

2.14 
1 .59  
1.18 
0.13 
- 

Chromium  Oxide 
Nickel  Oxide 
Vanadium  Pentoxide 
Sodium  Oxide 
Potassium  Oxide 
Phosphorous  Pentoxide 
Sulphur  Trioxide 

Chromium  Oxide 
Nickel  Oxide 
Vanadium  Pentoxide 
Sodium  Oxide 
Potassium  Oxide 
Phosphorous  Pentoxide 
Sulphur  Trioxide 

2. Typical Alberta Coal Analyses from Test  Burn: 

As  Analysed Dry Basis 

Proximate  Analysis - 

Moisture - % 
Ash % 
Volatile  Matter - % 
Fixed  Carbon - % 

- 

7 . 3  - 
13.6  14.7 
40.5  43.7 
38.6  41.6 

Heating  Value 

kJ/kg - 22 546 

5 - 9  

Percent 

0.01 
- 
- 

0.36 
1.12 
0.18 
0.02 

0.02 
- 
- 

0.47 
0 .91  
0.17 
1.06 

As  Received 

27.4 
10 .7  
31.7 
30.2 

24 321 17 657 



5.4  RESULTS - (Cont 'd)  

Fly Ash Analyses 

S i l i c o n   D i o x i d e  

Aluminum Oxide 

I ron   Ox ide  

Calcium  Oxide 

Magnesium Oxide 

T i tan ium  D iox ide  

Manganese Oxide 

Molybdenum Tr iox- ide 

Bottom Ash Analyses - 

S i l i c o n   D i o x i d e  

Aluminum Oxide 

I ron   Ox ide  

Calcium  Oxide 

Magnesium Oxide 

T i tan ium  D iox ide  

Manganese Oxide 

Molybdenum Tr iox- ide  

Percent 

46.97 

24.39 

6.10 
9.59 

1.88 

0.79 

0.06 
- 

56.01 

18.93 

7.26 

8.18 

1.45 

0.70 

0.12 
- 

Chromium Oxide 

Nickel   Oxide 

Vanadium Pentoxide 

Sodium Oxide 

Potassium  Oxide 

Phosphorous  Pentoxide 

Su lphur   T r i ox ide  

Chromium Oxide 

Nickel   Oxide 

Vanadium Pentoxide 

Sodium Oxide 

Potassium  Oxide 

Phosphorous  Pentoxide 

Sulphur   Tr iox ide 

Percent 

0.01 
- 
- 

3.28 

0.94 

0.49 

0.17 

0.01 
- 
- 

1.76 

0.90 

0.46 

0.24 

S t o c k   " a c i l i t i e s   s i m u l a t e d  c o a l  f l o w  f r o m  hoppers o f  71' 
and 78' ( f rom  the   hor izon ta l )   th rough  61  cm down-spout  and 6 1  cm 

gravimetr ic  feed'sr ,   and  also f r o m  i den t i ca l l y   cons t ruc ted   hoppers  

t o  a 9 1  cm downsoout  and feeder.  

F lowab. i l i t y  o f  t he   coa l  was e x c e l l e n t  as r e c e i v e d ,   t o t a l  

mo is tu re  was 22.5 p e r c e n t   w i t h   e q u i l i b r i u m   m o i s t u r e   a t  

21.94  percent. The sur face  mois ture was 0.6 percent .   Mois ture 

was g radua l l y  added t o   t h e   c o a l  and no flow  problems  were  encoun- 

t e r e d   w i t h   t h e  24 i n c h   s e t  up u n t i l  a m o i s t u r e   t o t a l   o f  26 percent  

was reached,   g iv ing  a 5 .2   percent   sur face   mo is tu re .  As t h e  
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5.4 RESULTS - (Cont'd) 
moisture was inc,.eased from 26 to 29 percent, the flowability of 
the coal continued  to  decrease. At 29 percent the flow stabilized 
at  relatively poor with frequent hang-ups at the tank outlet and 
at the feeder inlet. The system was changed over to a 91 cm 
outlet, and the flow was good, even at this high moisture content 
of 29 percent tot,3l with an 8.9 percent surface moisture. 

The important thing to  note for this series of tests  was 
that the flow betlame unreliable somewhere between 5 and 8 percent 
surface moisture and was  poor  at 8.4 percent and above. It is 
concluded that this is a typical characteristic o f  Hat Creek coal 
because of the  very  high  percentage  of  clay. It was  concluded 
that 91 cm feeders should be  used for Hat Creek coals. 

'(d) Pulverizer Performance 

Information  on  pulverizer  performance  and grindability 
was obtained by determining  the  grindability  index  for  several 
samples during the test, by determining  the degree of fineness to 
which the Battle  River  pulverizers  ground the coal at various 
classifier settiiigs,  and comparing  this result with the fineness 
to which the same pulverizers  ground APL coal, and by determining 
the primary air. temperature  required  for satisfactory mill, 
exhauster and burner  operation. 

The Hardgrove  grindability  index varied substantially 
from sample to sample due  to  differences in moisture percent, ash 
percent  and  degree of degradation of the  samples. In order to 
determine the effect o f  moisture  on grindability, the HGI was 
measured for the same samples  with different moisture  contents. 
The results are shown  on Fig. 13 which  also  shows  typical  Battle 
River  coal. 
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Figure 13 

GRINDABILITY AND MOISTURE 
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SAMPLE 2- 
. H.C. 

10 20 30 

0 
A.t?L. 

Vo MOISTURE 



5.4 RESULTS - (Cont 'd)  

I t  was o b s e r v e d   t h a t   a t   t h e  same t h r o u g h p u t   t h e   B a t t l e  

R iver   pu lver izers   p roduced a higher  degree of f ineness when 

u t i l i z i n g  Hat  Creek  coal as  compared t o  APL coal .   Fig.   14 compares 

t e s t s  3 and 4 on Hat  Creek  coal, and t e s t s  26 and 29 on Forestburg 

coa l .  A t  the  same f i n e n e s s   t o  -200 mesh, the  Hat  Creek  coal  has a 

h ighe r   t h roughpu t   i nd i ca t i ng  it i s   e a s i e r   t o   g r i n d .  The increased 

capac i t y  i s  approx imate ly  25 percent   a t   87 .5   percent   th rough 

200 mesh. 

Beside:; f i n e n e s s ,   t h e   a b i l i t y   o f   t h e   p u l v e r i z e r s   t o  

r e j e c t  heavy  tramp  material  from  the  coal was monitored.  With  Hat 

Creek   coa l   the   pu lver izers   per fo rmed  very   sa t is fac to r i l y   w i th   the  

r e j e c t s   b e i n g   s m a l l   q u a n t i t i e s   o f   n o n - c o m b u s t i b l e   f i n e   g r a v e l - l i k e  

m a t e r i a l .   T h i s   g r a v e l - l i k e   m a t e r i a l   c o u l d  have  been p a r t  o f  t h e  

i n - s i t u   c o a l   o r  it could  have  been  picked up f rom  the   s tockp i l e  

base. When bu rn ing  APL coa l ,   the   pu lver izers   p roduced a l a r g e r  

amount o f   r e j e c t s  with a h igher   percentage o f  combust ib les.  Some 

o f   t h e  APL coa l   normal ly   inc ludes   heavy   was te   mater ia l   wh ich   i s  

r e j e c t e d   b y   t h e   p u l v e r i z e r  and which  includes some combust ib les.  

As expec ted ,   w i th   t he   l ower   mo is tu re   con ten t   o f   t he   Ha t  

Creek  coal no d i l f i c u l t i e s  were  encountered  with  regard  to  adequate 
p r imary   a i r   t empera tu re .  The maximum temperature o f  t he   p r imary  
a i r  was u n u s u a l l y   h i g h   a t  45OoC; t h e   B a t t l e   R i v e r   u n i t  adds furnace 

gas t o   t h e   h o t   a i r   t o   t h e  mill due t o   t h e   h i g h   m o i s t u r e   c o n t e n t  of  
t h e   B a t t l e   R i v e r   c o a l .  The c o a l / a i r  maximum temperature  wi th  Hat 

Creek  coal was c o r r e s p o n d i n g l y   h i g h   a t  82OC. The des ign   va lue   f o r  

a Hat  Creek  boi 'er   would  be i n   t h e   c r a t e r  37OoC f o r   p r i m a r y   a i r  

temperature. 
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5.4 RESULTS - (Cont 'd)  

(e)  Combustion  Characterist ics  and  furnace  Design 

As a b iss is   for   compar ison  purposes,   the  p lan  area  heat  

re lease,   fu rnace  heat   re lease  and  fu rnace  l ibera t ions   fo r   bo th   Hat  

Creek  and APL f u e l s   a t   d i f f e r e n t   l o a d s   a r e   t a b u l a t e d   i n   T a b l e  2. 

(i) Furnace  Temperature  Prof i le   Burnout  

furnace  temperatures  were  measured  by  suction 

pyrometers a t   l o c a t i o n s  shown on Fig.  15. The tempera- 

t u r e  measurements a t   l o c a t i o n s  A and B a r e   p l o t t e d  

aga ins t  steam  generated i n   F i g s .  16 and  17.  Under  the 

superheater nose a t   l o c a t i o n  A ,  the  furnace  temperature 

was  93°C h ighe r  when f i r i n g   f o r e s t b u r g   c o a l   t h a n  when 

f i r i n g   H a t  Creek  coal a t   l o a d s  above 100 000 kg/hr  steam 

f low.  The tempera tu re   en te r ing   t he   super -hea te r   a t  

l o c a t i o n  B was approx imate ly   the same f o r   b o t h   c o a l s   a t  

loads   g rea ter   than 90 000 kg/hr  steam  flow.  Both 

measurements  were made 2.7 m i n  f r o m   t h e   l e f t   s i d e   w a l l .  

Fig. 18 compares temperature  readings  versus 

e l e v a t i o n   i n   f u r n a c e   f o r   H a t  Creek  coal  and  Forestburg 

coa ls   under   s im i la r   load   cond i t ions .   Th is  shows t h a t ,  

based  upon opt ical   hydrometer  readings,  furnace  tempera- 
tures  dere  about 38OC h i g h e r   i n  each  case w i t h   t h e  

B a t t l e   R i v e r   c o a l .  

These fu rnace  gas   tempera ture   p ro f i les   ind ica te  

tha t   the   re lease  o f   thermal   energy   burn ing   Hat   Creek  

coal  was somewhat delayed compared t o  APL coal  which 

re leased i t s  thermal   energy  qu icker .   Heat   f lux   meters 

were a l s o   i n s t a l l e d  on  the  furnace  wal ls   which  conf i rmed 

t h a t   h i g h e r  gas temperatures  burning  Hat  Creek  coal  

occurred  h igher  up i n   t h e   f u r n a c e   t h a n   w i t h  APL coal .  
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FIGURE 18 
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5.4 RESULTS - (Cont'd) 
(ii) Flame Stability and  Ignitability 

There were no problems  during  initial start up 
on coal  or  maintaining a stable fireball condition in 
the furnace. On tests 5 ,  6, 7, 8 and 18, the unit was 
run at 31.8 percent, 31.3 percent, 30.3 percent, 
30.3 percent  and 34.2 percent  load respectively, with 
two mills in service and no instability was noticed. 
Test No. 24A was run at 48.9 percent  load with two mills 
in service with the top and  bottom elevations of coal 
nozzles in service and the middle  elevation out of 
service to  try  to create unstable furnace conditions, 
but no  -instabi 1 i ty occurred. 

(f) Fouling  and Slagging Characteristics 

(i) S1  aggi ng 

Slagging in these full-scale burn tests com- 
pared c:losely with the results  obtained in the pilot- 
scale trials at CCRL. The dominant form of deposits 
falling to the ash pit were porous sinters ranging  from 
2.5 cm  to 30 cm or more in diameter. Colour varied from 
charcoal  grey  to  reddish  brown.  Although their porous 
structure  made  them very light, they were typically 
strong $enough to bear a man's weight. 

The sinter deposits did not  bond  firmly  to  any 
of the boiler surfaces and thus, as  they  increased in 
thickness or due  to  load changes, fell off of their own 
weight. The appearance of some of the sinters  indicated 
that the outer layers, in some cases, had become  plastic 
and  started  to bend downwards before  they  broke free and 
fell. 
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5.4 RESULTS - (Cont 'd)  

Slag  formed i n   t h e   a r e a   o f   h i g h e s t   h e a t   f l u x ,  

3 t o  5 m above the   burners  and a t   t h e   j u n c t i o n   o f   t h e  

furnace  nose  and  rear  wall   where i t  formed  and f e l l   o r  

s l i d  down t h e   r e a r   w a l l   t o   t h e   f u r n a c e  hopper. 

O f  the   var ious   a i r -coo led   depos i t ion   p robes  

i n s e r t e d   i n   t h e   f u r n a c e ,  and operated  a t   temperatures up 

t o  65OoC, none showed any s i n t e r e d   d e p o s i t .   F a i r l y  

heavy  deposi ts   o f   dust   formed,   but   these  adhered  to   the 

probes so w e a k l y   t h a t   t h e y   f r e q u e n t l y   f e l l   o f f  as t h e  

probes  were  being  removed  from  the  furnace.  Similar 

behaviclur was observed  dur ing  the CCRL t r i a l s ,   a l t h o u g h  

sinter:   formed on uncooled  re f ractory   probes.  A t  B a t t l e  

R iver ,   an   uncoo led   s ta in less   s tee l   tube  th rus t   severa l  

f e e t   i n t o   t h e   f u r n a c e   1 . 5  m above the   t op   bu rne r   l eve l ,  

glowed  orange-yel low when removed, b u t   l i k e   t h e   c o o l e d  

probes, it bore   on l y  a weakly-adher ing  deposi t  o f  dus t  

a f t e r  15 m inu tes   o f   exposure   i n   t he   f l ame.  

It should be n o t e d   t h a t   t h e   f u r n a c e   h e a t   f l u x  

(as  measured  by  the  previously  noted  meters)  d id  not  

i nc rease   du r ing   t he   t es t   wh ich   i nd i ca tes   t ha t   t he   f u rnace  
remained  clean  and  hence  confirms  that H a t  Creek coal i s  

a low   :$ lagg ing   f ue l .   I n   compar i son ,   hea t   f l ux   read ings  

increased when burn ing  APL coa l   wh ich   ind ica tes   tha t  APL 

coal  i:; a h i g h e r   s l a g g i n g   f u e l .   T h i s  i s  what  would be 

expected  s ince  the  Hat   Creek  test   coal   ash  fus ion 1.0.  
tempere.ture i s  148OoC compared t o  114OoC f o r   F o r e s t b u r g  

ash. 
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5.4 RESULTS - (Cont 'd)  

(ii) Foul i ng 

Hat  Creek  coal f i r i n g  caused l i g h t   f o u l i n g   o f  

the  superheater  and b o i l e r  bank  tubes.  For  comparison, 

the  superheater  and b o i l e r  bank  acquired  heavy,  hard  and 

h i g h l y   s i n t e r e d   d e p o s i t   b u i l d - u p  when APL coal  was 

f i r e d .  It i s  conc luded  tha t   the   h igh   sod ium  conten t   in  

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

tendencies.  

(9)   Erosion 

The h i g h  volume o f  ash as w e l l  as caus ing   d isposa l  

problems, may also  cause  erosion  problems. However,  due t o   t h e  

s h o r t n e s s   o f   t h e   t e s t  any e ros ion  was o f  such  small amount t h a t  

t h e   i n d i v i d u a l s   i n s p e c t i n g   t h e   u n i t   d i s a g r e e d  as t o  i t s  ex ten t .  

(h )   P rec ip i t a to r   S tuoy  and  Design Recommendations 

Southern  Research I n s t i t u t e   w i t h   t h e   a s s i s t a n c e   o f  

Western  Research  and  Development  conducted a s e r i e s   o f   t e s t s   a t  

t h e   B a t t l e   R i v e r  power s t a t i o n   d u r i n g   t h e   b u r n   t e s t s  program, t o  

develop  in format ion  necessary  to   prov ide a d e s i g n   f o r  an e l e c t r o -  

s t a t i c   p r e c i p i t a t o r   t o  be i n s t a l l e d   a t   t h e   H a t  Creek  thermal 
p l a n t .  

Determinations  were made o f  f l y  ash  emission  concentra- 

t i o n s  and r a t e s ,  and f l ue -gas   ana lyses   a t   t he   i n le t  and o u t l e t   o f  

t h e   F o r e s t b u r g   p r e c i p i t a t o r .  

Su lphur   d iox ide  and t r i o x i d e   c o n c e n t r a t i o n s   a t   t h e  

p r e c i p i t a t o r   o u t l e t  were  measured  and a lso  n i t rogen  ox ides  concen-  

t r a t i o n s   a t   t h e   o u t l e t .  
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5.4 RESULTS - (Cont'd) 

II 

I 

rl 

Measurements were also made of fly  ash  resistivity  and 
particle size analysis at the inlet  and  outlet.  Pulverized coal 
and  fly  ash  mineral analyses were obtained  and  precipitator curves 
and operating dat3 constructed. 

The fo:lowing  minimum  recommended  design parameters for 
the power  station  utilizing Hat Creek coal were developed. The 
test data were used  to estimate the performance of an  installation 
at an altitude of 1400 m above sea level, with the electrostatic 
precipitator operating at a temperature of 150OC. The collection 
electrode area es.timates include a recommended  safety  factor of 20 

percent to allow for operation with sets out of service. 

(i) Future Test Work 

The Bulk Sample program  was  part of an on-going test 
program. Data from  it  was  compared with other test work results 
available and the design  lessons  learned  have  been  incorporated in 
the Preliminary  Engineering  study for the Hat Creek Project and 
further studies will  be decided  upon at the completion of this 
phase o f  the Project. 

. 
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5.4 RESULTS - (Cont 'd)  

MINIMUM DESIGN RECOMMENDATIONS 

I t e m  

Area t o  volume f l o w  
r a t e  m2/m3/min 

E l e c t r i c a l   S e c t i o n s  - 
i n   d i r e c t i o n   o f  gas f l o w  

Rapp ing   in te rva l  
each s e t  

- 

Gas ve loc i t y   range  
m/ s 

Gas f low  geometr ic  
s tandard   dev ia t i on  

D e s i g n   e f f i c i e n c y  
(20   pe rcen t   ou t   o f  
se rv i ce )  

D e s i g n   p r e c i p i t a t i o n  
ra te   parameter  cnl/s 

se rv i ce )  
(20 percent o u t  of 

Design  0 .11 g/m3 

2.36 

6 

I n l e t  1 5 min 
I n l e t  2 15  min 
I n l e t  3 30 min 
I n l e t  4 60 min 
I n l e t  5 100  min 
I n l e t  6 150 min 
I n l e t  7 - 
I n l e t  8 - 

.6-1.2 

0.25 

99.75 

5 .0  

Design  0.05 g/m3 

3.15 

8 

4 min 
10 min 
20 min 
40 min 

100 min 
60 min 

150 min 
200 min 

6-1.2 

0.25 

99.9 

4 .4  
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SECTION 6 .0  - ENVIRONMENTAL 

6 . 1  MINING AND RECLAMATION 

Areas o f   e n v i r o n m e n t a l   c o n c e r n   w e r e   i d e n t i f i e d   p r i o r   t o  

commencement o f   t h e   B u l k  Sample Program  and i n c l u d e d   a i r   q u a l i t y ,   w a t e r  

q u a l i t y ,   n o i s e  and  reclamat ion.  Modif icat ions  to  the  proposed  program 

were  developed, i n   c o n s u l t a t i o n   w i t h  B.C. H y d r o ' s   e n g i n e e r i n g   s t a f f ,   i n  

o r d e r   t o   a v o i d  and  minimize  potent ia l   adverse  impacts.  

Envi ronmenta l ly  sound p r a c t i c e s  were   incorpora ted   in to   the  

t rench  excavat ion   p lans  and  were c a r r i e d   o u t  as work on t h e   p r o j e c t  

progressed. Measures i nc luded   ma in ta in ing  an u n d i s t u r b e d   b u f f e r   s t r i p  

between  Hat  Creek and all a c t i v i t i e s ,   i n c l u d i n g   w a s t e   p i l e   c o n s t r u c t i o n ,  

near  Trench 8 .  Drainage  water  from  Trench B was pumped t o  an area 

const ructed  for   d isposal   purposes.  The coal   storage and process ing 

area was s e a l e d   o f f  by e a r t h   f i l l e d  dams and n a t u r a l   r i d g e s   t o   e n s u r e  

t h a t  any r u n - o f f   d i d   n o t   f l o w   i n t o   t h e   s u r r o u n d i n g   a r e a .   P r i o r   t o  

e x c a v a t i o n   o f   t h e   t r e n c h e s ,   t o p s o i l  was removed  and s t o c k p i l e d   f o r  

f u t u r e  use. Waste p i l e s  were  re-seeded a f t e r   t h e   t r e n c h   e x c a v a t i o n s  

had  been  completed. 

Groundwater   we l ls   were   ins ta l led   fo r  wa te r  q u a l i t y   m o n i t o r i n g  
purposes  and  samples  were  taken p e r i o d i c a l l y   b e f o r e ,   d u r i n g  and a f t e r  

e x c a v a t i o n   a c t i v i t i e s . ,   t o g e t h e r   w i t h  samples f rom  s i tes  a long  Hat  

Creek.  Analyses t o  da:e have i n d i c a t e d   t h a t   t h e   a c t i v i t i e s   o f   t h e   B u l k  

Sample Program d i d  not appear t o   a f f e c t   t h e   w a t e r   q u a l i t y   o f   t h e   c r e e k  

or  the  groundwater.  Thlr monitor ing  program i s   b e i n g   c o n t i n u e d .  

fug i t i ve   dus , t   emiss ions  were   reduced   th rough   the   u t i l i za t i on  

o f  a water   spray   t ruck .  However, dus t i ng  was no t   comple te ly   e l im ina ted  

and l o c a l i z e d   e m i s s i o n s   w e r e   e v i d e n t   p a r t i c u l a r l y   i n   t h e   a r e a  o f  t h e  
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6 . 1  MINING AND  RECLAMATION - (Cont 'd)  

Trench A opera t ions   dur ing   d ry ,   w indy   per iods  when e x c a v a t i n g   t o p s o i l  

and carbonaceous  shale.  Data  from  sampling  stations i n   t h e   H a t  Creek 

v a l l e y   i n d i c a t e   t h a t   t h e  suspended p a r t i c u l a t e   l o a d i n g   o f   t h e   a m b i e n t  

a i r ,   o u t s i d e   t h e   i m m e d i a t e   a r e a s   o f   a c t i v i t y ,   v a r i e s   w i d e l y   b u t  no 

d i r e c t   r e l a t i o n s h i p   w i t h   t h e   e x c a v a t i o n   a c t i v i t i e s   s p e c i f i c a l l y  has 

been es tab l i shed.  It i s  n o t e d   t h a t   d u s t   l o a d i n g s   a t   t h e   s t a t i o n   l o c a t e d  

a t   t h e   j u n c t i o n   o f   t h e   H a t  Creek v a l l e y   r o a d  and  Highway 12 were  higher 

t h a n   t h o s e   a t   o t h e r   s t a t i o n s   i n   t h e   v a l l e y  due to   road   dus t   f rom 

t r a f f i c .  The Cache P e e k   s t a t i o n  had the   h ighes t   ove ra l l   r ead ings ,  as 

m igh t   be   expec ted   f ron l   t he   h igh   vo lume  o f   t ra f f i c   t h rough   th i s   l oca t i on  

and t h e   a c t i v i t i e s   a t   t h i s   c e n t r e .   N o i s e   l e v e l s  were b r i e f l y   i n v e s t i -  

gated and, w h i l e   n o i s e   i n c r e a s e d   i n   t h e   i m m e d i a t e   a r e a s   o f   a c t i v i t y ,  no 

apprec iab le  change was noted  outside  these  areas. 

The s u r f i c i a l  and  sub-sur face  so i ls   o f   both  Trench A and 

Trench B were  sampled  and  character ized  pr ior   to   excavat ion o f  t h e  

trenches.  Trench B s o i l s  were r e l a t i v e l y   u n i f o r m ,  whereas  Trench A 
m a t e r i a l s   w e r e   t y p i c a l l y   d i v e r s e ,   v a r y i n g   w i d e l y   i n   t e x t u r e  and  reac- 

t i o n .  The s o i l s   a r e   g e n e r a l l y   d e f i c i e n t   i n   a v a i l a b l e   n i t r o g e n  and 

phosphorus ,   w i th   var i   3b le  amounts of  potassium, and  have  adequate, i f  

not   excess ive,  amounts o f   c a l c i u m  and magnesium f o r   p l a n t   g r o w t h .  

Bu lk  samples, o f   the   var ious   t rench  was te   mater ia ls  have  been 
c o l l e c t e d  and cha rac te r i zed  and now c o m p r i s e   p a r t   o f   t h e   f i e l d   r e v e g e t a -  

t i o n   p l o t s   a t   t h e   H a t  Creek s i t e .  These p l o t s  have  been e s t a b l i s h e d   t o  

ob ta in   f u r the r   da ta   f o r   f u tu re   p lann ing   pu rposes .  

Two d i s t i n c t l y   d i f f e r e n t   t y p e s  o f  t e s t   p l o t s  have  been 

es tab l i shed.  Those loca ted   a t   A leece  Lake c o n s i s t   o f  seven  separate 

waste  mater ia ls  i n   l e v e l   p l o t s  4.6 m square  and 1 m deep, t o g e t h e r   w i t h  

an e i g h t h   p l o t   o f   s m a l l e r   s i z e .  The p l o t s   a t  Houth Meadows and  Medicine 

Creek  (proposed as major  waste  d isposal   areas  for   future  use)  are 
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6.1 MINING AN0 RECLAMATION - (Cont'd) 
inclined at three different slope angles, 22, 26 and 30 degrees to test 
the effects of slope on plant growth.  Field  revegetation tests have 
been  initiated on al'l plots, under  a number of different treatments 
using topsoil, fertilizer and mulch, with various  seed  mixes. 

The transportation o f  coal proceeded  as  planned. Coal was 
transported on two  occasions. An advance shipment of 400 tonnes was 
transported to Ashcroft in mid-June with the major shipment of approxi- 
mately 5950 tonnes being completed in mid-August. The boxes of the 
trucks used to transport the coal were well sealed with tarpaulins or 
metal  covers. There were no dust emissions from these trucks.  High 
volume samplers along the route  ran  every 3 days; results  indicate that 
there was no increase in dust levels attributable to this  program. 

6.2 TRACE ELEMENT STUDY 

The test program  provided the opportunity to determine more 
fully the rate of trace constituents in Hat Creek  coal  when  fired in a 
large-scale utility  boiler.  (Previous work was undertaken in the pilot 
combustion tests at the Canadian Combustion Research  Laboratories in 
Ottawa during Septembtv and October 1976.) During the six, half-day 
tests, representative samples of coal, fly  ash  and  bottom  ash were 
collected for trace elements analysis. In addition, a major effort was 
expended to determine stack emissions of trace elements. This included 
sampling of both post-precipitator particulate  and  vapour  phase 
materi  a1 s .  

Based on pregious analyses and studies, the following elements 
were selected  as  being  important: 
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6 .2  TRACE ELEMENT STUDY - (Cont 'd)  

Mercury F1 u o r i  ne Arsenic  

Selenium  Beryl 1 i urn Boron 

Cadmi um Chromi um Copper 

Lead Manganese Molybdenum 

Nickel   Stront ium  Uranium 

Vanadi urn 

Of these,  mercury,   f luor ine,   arsenic  and  selenium  were 

sampled  and  analysed fw as  vapour  phase  emissions. 

From t h e   r e s u l t s  it appears t h a t  a l a r g e   p r o p o r t i o n   o f   t h e  

m e r c u r y   c o n t e n t   o f   t h e   c o a l   i s   e m i t t e d   i n  gaseous  form,  whereas  the 

gaseous f l u o r i n e   e m i s s i o n s   a r e   l o w   r e l a t i v e   t o   t h e   i n p u t   c o a l   c o n t e n t .  

Several  elements,  such as vanadium, z i n c  and  lead,  appear to   concen t ra te  

i n  f l y  ash. D e t a i l e d   r e s u l t s  o f  emissions  of   t race  elements,  mean 

t race  e lement   concentrat ions i n   s o l i d s  and a t y p i c a l   m a t e r i a l   b a l a n c e  

a re   g i ven  i n  Tables 3, 4 and 5 r e s p e c t i v e l y .  

It i s   i m p o r t a n t   t o   n o t e   t h e   l a r g e   s t a n d a r d   d e v i a t i o n s  asso- 

c i a t e d   w i t h   t h i s   w o r k ,  e.g. Table 4. This  i s  i n d i c a t i v e  o f  t h e   d i f f i -  

c u l t y   i n   d e t e r m i n i n g   p r e c i s e l y   t h e   v e r y   l o w  and p o s s i b l y   v a r i a b l e  

concent ra t ions   o f   t race   e lements   o f   these  mater ia ls .  

The r e s u l t s   o f   t h i s  work  have  been  used  by  consultants 

ca r ry ing   ou t   t he   De ta i l ed   Env i ronmen ta l   S tud ies   f o r   t he   Ha t   C reek  

P r o j e c t  t o  p red ic t   emiss ions   o f   t race   e lements   f rom  the   fu l l -sca le  

powerplant.  
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TABLE 3 

B.C. HYDRO TRACE  ELEMENT  STUDY 

SUMMARY OF STACK EMISSIONS 

I Morn ing   Tes ts   A f te rnoon  Tes ts  

S o l i d s  Gaseous 
Kg/hr 

T o t a l  
Kg/hr 

Sol i d s  
Kg/hr 

Gaseous 
Kg/hr 

T o t a l  
Kg/hr  Kg/hr 

August 14,  1977 
Arsen ic  
B e r y l  1 i um 
Lead 

August 20,  1977 
F l u o r i d e  

4ugust 21,  1977 
Mercury 
Selenium 
Boron 
Cadmium 
Chromium 
Copper 
Manganese 
Molybdenum 
N i c k e l  
S t r o n t i u m  
Vanadi um 
Z i n c  

<O. 00225 

0.00552 
< O .  00039 

< O .  01735 

<o. 00010 
< O .  00045 

<o. 00011 
0.00108 

0.00013 
0.00031 
0.00325 

0.00042 
0.00014 

<o. 00011 
0.00699 

< O .  00015 

(0.00375 < O .  00600 
< O .  00039 

0.00552 

0.14690  0.16425 

0.00023 < O .  00033 
< O .  00135 < O .  00180 

<o.  00011 
0.00108 

0.00013 
0.00031 
0.00325 

0.00042 
0.00014 

<o. 00011 
0.00699 

< O .  00015 

<O. 00064 
< O .  00005 
< O .  00058 

(0.2187 

<0.00089 

0.00250 
0.00050 
0.00110 
0.00190 
0.01840 
0.00080 
0.00340 
0.00290 
0.00020 
0.00610 

< O .  00052 

< O .  00107 < O .  00171 
<0.00005 
< O .  00058 

0.25150  <0.27337 

(0.00263 < O .  00315 
0.00134 <0.00223 

0.00250 
0.00050 
0.00110 
0.00190 
0.01840 
0.00080 
0.00340 
0.00290 
0.00020 
0.00610 



TABLE 4 

MEAN  COMPOSITION OF TRACE ELEMENTS 
8 . C .  llYUA0 lRACE ELEMENT STUDY 

w / K g  

m 
I 

m 

Element llg F As Se Be B Cd Cr cu Pb  Mn no Ni Sr U V I n  

oa 1 n 
mean 
jia Dev 

ottom Ash n 
mean 
Std  OeJ 

opper Catch mean 
F i e l d  n 

Std Oev 

F i e l d  n 
opper Catch mean 

Std Oev 

F i e l d  n 

Std Oev 
opper Catch mean 

omposite n 
, B h C  
opper Catch  Std Oev 

mean 

0.08 123 
6 6 

0.02 3Y 

5  5 
0.14 73 
0.16 32 

6 6 
0.04 50 
0.01 38 

0.09 75 
6 6 

0.10 52 

5 
0.04  201 

5 

0.01 122 

17 17  
0.06 104 
0.06 97 

6 6 6 6 6  6 

5 5 5 5 
5.4 13.2 0.96 29 
2.7 9.5 0.63 27 

~~ 

6 6 6 
27.0 18.3 1 . 7  41  

6 

7.7 11.7 1 .2   18 

6 6 6 
87 24 

6 
2.0 117 

56 12 0.6 76 

5 5  5 
201 14.2  2.0  109 

5 

296 12.2  1.2 62 

1 7  17 I7  17 

0.74 164 
5  5 

0.23  158 

6 6 
0.68 179 
0.16 92 

6 
1 . 0  266 

6 

0 . 5  158 

5 
1.9 319 

5 

1 . 3  144 

17  17  

0.9  138 
1.1 251 

2 2 

> 557 
6 

369 

5 
> 678 

443 

> 958 
6 

102 

6 
> 893 

261 

> 1000 
5 

0.0 

17  
> 948 

163 

6 
13.2 > 483 

6 

3 . 1  432 

12.6 > 854 
5 5 

5 . 0  213 

6 6 
31.0 > 560 

7 . 3  385 

6 
60 > 767 

6 

19 379 

5  5 
86 > 760 
67  329 

17 17 

42 
57 > 692 

358 

6 

0.41 
3.8 

8 .2  
5 

1.4 

10.8 
6 

3.5 

6 
14.8 
9.7 

16.2 
5 

6.2 

17  
13.8 
7.0 

6 
34.8  176 

6 

33.4  100 

55 380 
5  5 

22 213 

68 415 
6  6 

23 180 

6 
105 ,557 

6 

129 260 

156 ,544 
5 5 

198 345 

17 17 
107 ,503 
129 256 

6 
5.8 172 

6 

2.6 116 

5 
9.6 ,564 

5 

6.0 416 

6  6 
13.8 ,697 

3.7 228 

6 
18.3 ,660 

6 

6 . 2  292 

17.4 ,762 
5  5 

15.3 264 

17 
16.5  ,703 

17 

8 . 9  249 

56 
6 

23 

5 
58 
36 

6 
136 
82 

6 

208 
393 

,604 
5 

366 

17 
,364 
295 

lyash n 2 
n i  t ted* mean 

2 
~ 5 7 . 8  500.1  Q20.4  <76.2  <3.1  189.8  c?i.1  8i.4  ,160.5 ~ 3 8 . 1  ,2992.4 6 7 . 9   9 2 . 9  78.5 

2  2 2 2 2  2  2  2  2 2 0  1 2 

StdDev 16.6  32.3  288.8  6.8  2.5  98.0 1 . 3  22.7  105.4 9 . 6  3540.6  34.5  19.5  61.4 
< 30.4 231.3 

37.0 52.2 

* Total  front  half   of EPA Train (probe wash plus f i l t e r )  



TABLE 5 

B.C. HYDRO TRACE ELEMENT STUOY 
IYPICAL MATERIAL BALANCE 

ELEMENT INPUT ELEMENT OUTPUT TOTAL  OUTPUT 

Element  Input  Bottom Ash F lyash  F lyash  Emi t ted Vapour  Phase M a t ' l  
Trace  Kg/hr 
Element Mean Std Dev  Mean Std Dev 

Kg/hr 
Mean Std Oev Mean Std Oev Mean Std Oev Kg/hr* 

Kg/hr Kg/hr  Kg/hr 

Hg 

As 
F 

Be 
S r  

B 
Cd 
Cr 
c u  

Mn 
Pb 

Mu 
N i  
Sr 
U 
V 
Zn 

0.004 f 0.001 
6.17 f 1.93- 
0.52 f 0.37 
n 5 n  n 53 
0.02 f 0.01 
0.61 f 0.42 
0.05 f 0.03 

0.0003 f o.onn4 ~ ~~~~ 

<o. 180 f 0.080 
0.010 f 0.001 
n n m  t n n m  ~~ ~~~~~ ~ ~~ "... . ~~ 

0.002 f 0.0015 
0.070 f 0.0065 
0.002 f 0.0006 

0.0008 f 0.0008 
1.430 f 1.340 
1.370 f 2.320 

0.030 f 0,010 
n 9613 t n 1611 

1.210 f 0.890 
0.020 f 0.010 

2.31 f 0.83 
~~~ ~ 

0.400 f 0.390  3.460 f 1.900 
c13.080 f 2.250 

0.66 f 0.19 
<24.14 f 21.60 

0.030 f 0.010 
2.OBO f 0.520 

0.790 f 0.580 
<9.550 f 4.940 

~ ~ ~~~ 

<zi184 f 1alii a . 6 5 0  1.080 

0.19 t 0.02 

8.79 f 5.02 
1.74 f 1.67 

0.020 f 0.018 
0.130 f 0.050 
0.930 f 0~520 

0.190 f 0.100 
1.470 f 1.770 

<6.940 f 3.530 
6.29 f 0.03 01020 f o:Oio 0.230 i 0.120 

2 .  78 f 1.16 
<9.700 f 3.440 

0.140 f 0,090  <5.030 f 4.070 

~ ~~~~~ 

8.62 f 5.78  <1.380 f 1.010 

<0.002 f 0.00002 
0.030 f 0.004 

<0.001 f 0.0008 

<0.0001 f 0.00003 
0.014 f 0.011 
<0.002 f 0.0009 
0.003 f 0.00002 

<0.0014 f 0.0002 
0.005 f 0.0014 

<0.0024 f 0.0008 
0.054 f 0.017 

0.OOB t 0.0006 
0.005 f 0.0026 

<0.0013 f 0.0013 
0.0001 f. 0.0004** 

0.014 f 0.0002 

< n ~ o m  t 0.005 
0.4000 f 0.1393 

<0.0353 f 0.0207 
<0.0129 f 0.0146 

<0.007 f 0.004 
<2.040 f 1.563 
<1.390 f 2.349 
<O. 308 f 0.200 

~~~~ ~ 

C0.032 f 0.01 
1.294 f 0.908 

<0.024 f 0.012 

C14.735 f 3.331 
3.860 f 2.290 

C11.684 f 5.477 
<0.821 k 0.590 

<o. 212 f 0.119 
1.608 f 1.821 

C7.875 f 4.053 

<11.081 f 4.451 
0.2507 f 0.1304 

<5.184 f 4.160 

~ ~~~ 

* Values  are sum o f  stream  output means or   s tandard  dev iat ions.  

** Value for uranium  based on mean value of uranium in composite A .  B and C hopper  catch  (Table 3-5 Appendix 3 ) .  

Parameters:  Coal Flow = 50 000 Kg/hr (Wet Basis)  
Bottam Ash = 2437.5 Kg/hr 
F lyash = 13812.5 Kg/hr 
F lyash  Emi t ted = 41.4 Kg/hr 



SECTION 7.0 - PUBLIC AND COMMUNITY RELATIONS 

7 .1  OBJECTIVE 

The o b j e c t i v e   o f   t h e  community r e l a t i o n s   a c t i v i t i e s   d u r i n g  

t h e  Bulk Sample Program was t o   e s t a b l i s h  a two-way f l o w   o f   i n f o r m a t i o n  

between B.C. Hydro and t h e   i n t e r e s t   g r o u p s  and l o c a l  governments. I n  

t h i s  way Hydro was at l le   to   in form  those  groups  about   the  Bulk  Sample 

Program  and i n   r e t u r n   l o c a l   p e o p l e  were   ab le   to  make the i r   concerns  

known t o  Hydro  planners. 

7 . 2  OUTLINE OF PROGRAM 

I n  March 1377 the   Bu lk  Sample I n f o r m a t i o n   B u l l e t i n  was 

compile'd. It was d i s t r i b u t e d  f i r s t  by  hand t o   t h e   r e s i d e n t s   o f   t h e   H a t  

Creek  Valley  and  the  :Indian  Communications  Committee, and t h e n   t o   t h e  

r e g u l a r  community  groups, l o c a l  and o the r   gove rnmen t   o f f i c i a l s .  An 

accompanying l e t t e r  artnounced the  upcoming open  house  meetings i n   t h e  

various  towns and suggested  that   concerns  regard ing  the  Bulk  Sample 

Program  could  be  discussed at   those  meet ings.  

D u r i n g   A p r i l  1977 open  house  meetings  were  held i n   A s h c r o f t ,  
Cache Creek ,   C l i n ton ,   Ly t ton ,   L i l l ooe t  and Kamloops. Copies of t h e  
I n f o r m a t i o n   B u l l e t i n  were a v a i l a b l e  and questions  concerning  the  program 

were  answered. 

It was an t i c ipa ted   t ha t   t he   mos t   s ign i f i can t   impac t   f rom  the  

pub l i c   v iewpo in t   wou ld   be   t he   t ranspor ta t i on   o f   t he   coa l .  To min imize 

a d v e r s e   e f f e c t s ,   t r u c k s   w i t h   c o v e r s   w e r e   u t i l i z e d .   I n   a d d i t i o n   t h e r e  

appeared t o  be a need f o r  a Hydro  focus i n   t h e   a r e a  where p u b l i c  com- 

p l a i n t s   o r  comments could  be made. Personnel i n   t h e   s i t e   o f f i c e  were 

equ ipped   w i th   i n fo rma t ion   t o   dea l   w i th   t hese   s i t ua t i ons .  
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7.2 OUTLINE OF PROGRAM - (,ont'd) 
To familiarize local government officials with the valley  and 

the Bulk Sample operation, tours of the trenches were held with the 
Thompson-Nicola Regional District subcommittee for the Hat Creek Project 
and the mayors and courcils from Ashcroft, Cache Creek  and  Clinton. 

7.3 CONCLUSIONS 

The information provided by Hydro to the community groups 
appeared adequate to  satisfy local interest levels. The concerns 
expressed by groups throughout the  program were few in number and 
generally comments were limited  to  inquiries of a  factual  nature. In 
conclusion, the information flow that was established  was sufficient to 
meet the needs of both 13.C. Hydro and the communities. 

7.4 PUBLIC RELATIONS 

The objective of the public  relations  program was to  inform 
the general  public  through the news  media of the Bulk Sample operation. 
In  March 1977 a  news  release was distributed  describing the program. 
An announcement was later  issued  regarding the appointment of the con- 
tractors for the program. 

In July 1977 a  presentation by Hydro officials and a tour of 
the trenching operatior were organized for members of the Vancouver  and 
Hat Creek area press. 

The results of the Bulk Sample Program in general terms were 
released  and  distributed to the pub1  ic  in July 1978 as the Bulk Sample 
Information Bulletin No, 2. 
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