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SECTION 1.0 - INTRODUCTION 

BR29 

F o l l o w i n g   t h e  1981 S i t e   I n v e s t i g a t i o n s   P r o g r a m  ( S I P  81) i t  was dec ided 

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

va r ious   a reas   i . e .   Powerp lan t ,   M in ing   and   Env i ronmen ta l ,   under   S i te  

Inves t iga t ions   Program  1982.  The Min ing   Depar tment   and  spec ia l i s t  

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

n e c e s s a r y   i n f o r m a t i o n   i n   k e y   a r e a s .  The min ing  program was des ignated  

as   the   Min ing   F ie ld   Program  1982 (MFP'82)  and  as o r i g i n a l l y   p l a n n e d  

c o m p r i s e d   t h e   f o l l o w i n g   s i x   w o r k   p r o g r a m s :  

1. H a t   C r e e k   D i v e r s i o n   T u n n e l   I n v e s t i g a t i o n s  

2. Groundwater  and  Geotechnical  Update 

3. ' A '  and ' C '  Zone Coal  Bulk Sample 

4. C o a l   C h a r a c t e r i s t i c s   E v a l u a t i o n  

5 .  C l a y s t o n e   I n v e s t i g a t i o n s  

6. Geo log ica l   and   Geophys ica l   I nves t i ga t i ons  

The work  programs  were a l l   t o  be c a r r i e d   o u t   w i t h i n   t h e   b o u n d a r i e s   o f  

t h e  54 C o a l   L i c e n c e s   r e g i s t e r e d   w i t h  B . C .  Hydro,  and  under  the  approved 

Rec lamat ion   Permi t  #103, as pe r   t he   t e rms  o f  the   Coa l   M ine   Regu la t ion  

Ac t .  

A d e c i s i o n  was  made i n   J u l y  1982  by  the B . C .  Hydro  Board o f   D i r e c t o r s   t o  

d e f e r   t h e   H a t   C r e e k   P r o j e c t   i n d e f i n i t e l y .   T h i s   r e s u l t e d   i n   b u d g e t  

r e s t r a i n t s   b e i n g  imposed   du r ing   bo th   t he   p lann ing   and   execu t ion   o f   t he  

programs.   Th is   e l im ina ted   the   fo l low ing   p rograms:  

1. Excavat ion  o f  Claystone  Trench 

2. ' C '  Zone Coal  Bulk Sample 

3. Geo log ica l   and  Geophys ica l   Inves t iga t ions  

1 - 1  
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and   reduced   the   f o l l ow ing :  

1. Groundwater  and  Geotechnical   Update 

2.  ' A '  Zone Coal   Bulk  Sample 

3. C o a l   C h a r a c t e r i s t i c s   E v a l u a t i o n  

The f i e l d   p r o i r a m s   p l a n n e d   f o r   P o w e r p l a n t   a n d   E n v i r o n m e n t a l   i n v e s t i -  

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

t h e   1 9 8 2   f i e l d   p r o g r a r r  was concerned   on l y   w i th   m in ing   aspec ts .  

The f i n a l  program o f  work was comple ted   on   t ime,   under   rev ised  budget ,  

a n d   p r o v i d e d   i n f o r m a t i o n   f o r   t h e   8 0 0  MW mine   p lan   deve loped i n  1982. 

The d e f e r m e n t   o f   t h e   P r o j e c t   a l s o   r e s u l t e d   i n   t h e   d e c i s i o n   t o   c l o s e  down 

t h e   H a t   C r e e k   S i t e   w o n   c o m p l e t i o n   o f   t h e   M F P ' 8 2 .   C e r t a i n   m o n i t o r i n g  

and  inspect ion  programs will c o n t i n u e  as requi red  by  the  Coal   Mines 

Regu la t i on   Ac t .  As no f u r t h e r   f i e l d   p r o g r a m s   a r e   e n v i s a g e d   f o r  some 

t i m e  it was d e c i d e d   t o   d i s p o s e   t h e   s i t e   o f f i c e s ,  camp and  o ther   asse ts  

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

1 - 2  



SECTION 2.0 - SUMMARY 

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

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

S e c t i o n  5.0.  

Technical  summaries o f  t h e s e   r e p o r t s   a r e   g i v e n   i n   S e c t i o n  4.0. 

2 . 1  SCHEDULE AND PROGRAMS 

MFP'82 was s t a r t e d   i n   A p r i l  1982 w i t h   t h e   o p e n i n g  and p r e p a r a t i o n   o f   t h e  

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

Vancouver. All s i t e   w o r k  was completed  by  the  end  o f   September  1982 

e x c e p t   f o r   t h e   d i s p o s a l   s a l e  and  on-going  maintenance  which was c a r r i e d  

th rough   to   t he   end   o f   March   1983 .  

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

a n d   s u p e r v i s i o n   o f   t h e  B . C .  Hydro  S i te   Manager ,  W . C .  F o t h e r g i l l ,  P .  Eng. 

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

Assoc ia tes   fo r   the   p rograms  (a )   and  (b )   be low,   and  by  B . C .  Hydro  and/or 

Jackson Payne Consu l tan ts   fo r   p rograms  (c ) ,   (d )   and ( e ) .  F ig .  2 - 1  shows 

t h e  v a r i o u s  areas  o f  work  i n  t h e  Ha t  Creek V a l l e y .  

(a )   Ha t   C reek   D ive rs ion   Tunne l   I nves t i ga t i ons  

Geophys ica l   su rveys ;   geo log i ca l   and   geo techn ica l   d r i l l i ng ;   and  

geologica l   mapping o f  p o s s i b l e   r o u t e s :  

Consu l tan t  - Go lder   Assoc ia tes  

Drill c o n t r a c t o r  - D.W.  Coates  Enterpr ises 

BR29 2 - 1  
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Rig - Rotary  core;   Longyear 44 
s k i d  mounted 

H o l e s   d r i  11 ed - 5  

M e t r e s   d r i l l e d  - 917 HQ 

Magnetic  and - Geo-Physi-Con 
R e s i s t i v i t y   S u r v e y  

Down-hole  Geophysical - Roke Oil Ltd .  
Survey 

(b)  Groundwater  and  Geotechnical  Update 

G e o p h y s i c a l   s u r v e y ;   g e o t e c h n i c a l   a n d   h y d r o l o g i c a l   d r i l l i n g   i n   H a t  

C r e e k   v a l l e y ;   m a t e r i a l s   t e s t i n g ;   s e i s m i c   a n a l y s i s :  

Consu l tan t  - Go lder   Assoc ia tes  

Drill c o n t r a c t o r  - Dri 1 l w e l  1 E n t e r p r i s e s  

R i g  - A i r / r o t a r y ;  BE24R t r u c k  mounted 

H o l e s   d r i l l e d  - 2  

M e t r e s   d r i  11  ed - 390.2 

( c )  ' A '  Zone  Coal - E u l k  Sample 

Overburden  s t r ipp ing ;   geophys ica l   survey ;   coa l   excavat ion   c rush ing  

and   b lend ing ;   coa l   p repara t i on   t es t i ng :  

C o n t r a c t o r s  - H.E.  Sanders  Ltd. c/w  08Cat  and 
(Trench  Excavat icn)  4 motorscrapers  JD 762, TEREX TS14B 

- A .  Watson  Enterpr ises - P&H418 
2 cu.  yd. 

- Trucks - 2 @ 12 yd. 
F.E.L. - Cat  966 

2 - 2  
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Coa l   c rush ing  - Cedar  Rapids Jaw Crusher,  
30" wide  feed  conveyor  
Feed  hopper,  Cat  966 

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

Geophysical  surve.y - 

Overburden  removed - 
Coal  excavated - 

Tes ts  
Coal p r e p a r a t i o n  - 

P a v i l l i o n  Lake C o n t r a c t i n g  

Jackson - Payne Consu l tan ts   L td .  & 
B.C. Hydro  Min ing 

Roke Oil E n t e r p r i s e s   L t d .  

120448 BCM 

7677 BCM (11400  tonnes) 

E P R I  Homer Ci ty Pa,  Coal  Cleaning 
T e s t   F a c i l i t y  - 160 t sample 

KHO Humboldt-Wedag W.  Germany 
10 t sample  (Batac  J ig)  

( d )   C o a l   C h a r a c t e r i s t i c s   E v a l u a t i o n  

S t u d y   o f   c o a l   s a m p l e s   f o r   s o d i u m   a n a l y s i s   a n d   d i s t r i b u t i o n :  

Consu l tan ts  

L a b o r a t o r i e s  

- S. Fad l /J .M.   Ber ry   (SWBCIT)  
- D r .  Chaklader - UBC 

- B . C .  Hyd ro   S i te ,  P.K.B.  Scandia 

( e )  C l a y s t o n e   I n v e s t i g a t i o n  

P e r f o r m   e x c a v a t i o n   a n d   c r u s h i n g   t e s t s :  

C o n t r a c t o r  

T e s t i n g  

- Art Watson E n t e r p r i s e s  

- Hazemag Canada L td .   Tes t   Labora to ry  

S u p e r v i s i o n  - B . C .  Hydro  Mining  Oept.  

2 - 3  



2 . 2  CONCLUSIONS 

The va r ious   p rog rams   p rov ided   use fu l   i n fo rma t ion   f o r   t he   on -go ing  

s t u d i e s   i n t o   v a r i o u s   a s p e c t s   o f   t h e   H a t   C r e e k   P r o j e c t .   I n f o r m a t i o n  

r e g a r d i n g   t h e   H a t   C r e e k   D i v e r s i o n ,   p i t   s l o p e   s t a b i l i t y ,   s l o p e   a n g l e s ,  

h y d r o l o g y   a n d   c o a l   q u a l i t y   p r e d i c t i o n s   w e r e   u s e d   i n   t h e  800 MW study  and 

i n   t h e  2240 MW u p d a t e .   D e t a i l e d   i n f o r m a t i o n   o n   a l l   p r o g r a m s   i s   g i v e n   i n  

Sec t ion   4 .0 .  

BR29 

( a )   H a t   C r e e k   D i v e r s i E  

Severa l   op t i ons   were   i nves t i ga ted   and   t he   se lec t i on   o f  a p i p e l i n e  

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

requi rements  as w~all as m i n i m i z i n g   c o s t s .  

( b )  Groundwater  and  Geotechnical   Update 

A l t h o u g h   c u r t a i l e d   b y   b u d g e t   r e s t r a i n t s ,   f u r t h e r   i n f o r m a t i o n  was 

ga the red   on   t he   g roundwate r   reg ime ,   a l l ow ing   wa te r   i n f l ow   es t ima tes  

t o  be made. Geotechn ica l   reassessments   a l lowed  fo r  more r e l i a b i l -  

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

embankment s t a b i l i t y .  

( c )  'A' Zone  Coal  Bull(  Sample 

S u f f i c i e n t   w o r k  was c a r r i e d   o u t   i n   t h i s   p r o g r a m   t o   g i v e   f u r t h e r  

r e l i a b i l i t y   t o   t h e   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  No. 1 d e p o s i t .  

S e l e c t i v e   m i n i n g  was shown t o  be p r a c t i c a l  and  achievable.  

Sampl ing  and  b lending  techniques  were  conf i rmed  and  the  coal  

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

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

m i n i m i z e d   o r   e l i m ' n a t e d .  
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( d )   C o a l   C h a r a c t e r i s t i c s   E v a l u a t i o n  

F u r t h e r   i n f o r m a t i w  was ob ta ined   on   t he   occu r rence  o f  sodium i n  Ha t  

C r e e k   c o a l .   B u d g e t   r e s t r i c t i o n s   l i m i t e d   t h e   s c o p e  o f  work i n   t h e  

program. 

(e) C l a y s t o n e   I n v e s t i g a t i o n s  

A l though   the   ma i r   p rog ram was cance l led ,   access   to   Med ic ine   Creek  

c lays tones  was p8,ssible i n  ' A '  Zone c o a l   t r e n c h .  A sample was 

s h i p p e d   t o  Hazemag Canada f o r   c r u s h i n g   t e s t s  and  no  problems  were 

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

c r i t i c a l .  

2 .3  FUTURE WORK 

The d e f e r m e n t   o f   t h e   P r o j e c t  has d e l a y e d   i n d e f i n i t e l y  any f u t u r e   f i e l d  

programs. The m o n i t o r i n g  o f  p i e z o m e t r i c   w a t e r   l e v e l s  and g a t h e r i n g  o f  

env i ronmen ta l   da ta  will c o n t i n u e   a t  a l o w   l e v e l ,  and s i t e   i n s p e c t i o n s  

will c a r r y  on fo r   5a fe t . y   and   secu r i t y   reasons .  

F u r t h e r   w o r k  has  been  recommended i n t o   g e o t e c h n i c a l   a n d   h y d r o l o g i c a l  

aspec ts   as   we l l  as c o a l   q u a l i t y  and t r a c e   e l e m e n t   s t u d i e s .  The excava- 

t i o n  o f  a b u l k  sample o f  ' C '  Zone coal i n  s a t u r a t e d  g round   cond i t i ons  i s  

a l s o  recommended t o   t e s t   s e l e c t i v e   m i n i n g  and   coa l   hand l i ng   cha rac te r -  

i s t i c s .  However, it 'was d e c i d e d   t o   c l o s e  down t h e  s i t e ,  d ispose o f  

c e r t a i n   o f f i c e   t r a i l e r ! ; ,  camp b u i l d i n g s ,   e t c .  An 8 - f o o t   h i g h   s e c u r i t y  

fence was e rec ted   a round   the   co re  sheds  and  permanent  structures. S i t e  

i n s p e c t i o n   a n d   m o n i t o r i n g  will c o n t i n u e  as requi red  by  the  Coal   Mines 

Regu la t i on   Ac t .  Mr. W . C .  F o t h e r g i l l ,  P.Eng.,  former S i t e  Manager,  has 

b e e n   r e t a i n e d   t o   c a r r y   o u t   t h e s e   d u t i e s ,  and P a v i l l i o n  Lake C o n t r a c t i n g  

has  been c o n t r a c t e d   t o   p r o v i d e   l a b o u r  and  equipment t o   c a r r y   o u t  any 

remedia l   work   requ i red .  

a 
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(a) Safety 

The sa fe ty   aspec ts   o f   the   p rograms  were  i n  accordance w i th  the   Coa l  

Act  and no ma jo r   l os t   t ime   acc iden ts   were   repo r ted .   Hazardous  

areas  were  marked  and  fenced a t   t h e  end o f   t h e   f i e l d   a c t i v i t i e s  as 

r e q u e s t e d   b y   t h e   I n s p e c t o r   o f   M i n e s   a s   p a r t   o f   t h e   S i t e   c l o s u r e  

procedures .  

The main   con t rac tors   and  consu l tan ts   and  peak  number o f  personnel  

engaged i n   t h e   v a r i o u s   p r o g r a m  were  as f o l l o w s :  

H. E. Sanders - 
0.  Coates D r i l l i n g  - 
D r i l l w e l l  - 
P a v i l l i o n  Lake - 
A .  Watson E n t e r p r i s e s  - 
Equipment   Renta l   Contractors  - 
Go lder   Assoc ia tes  - 
K lohn  Leonof f  - 
G a l l a n t  Water   Truck ing - 
Westmark Eng ineer ing  - 
B.C .  Hydro - 
Jackson-Payne  Consul tants - 

Maximum Employed 

5 
4 

3 

11 
1 
4 

4 
2 

1 
2 

6 
1 - 

2 

(c)   Reclamat ion and P 3 l l u t i o n   C o n t r o l  

All d r i l l   s i t e s   a i d   t r a i l s  were  harrowed  and  seeded  upon  completion 

o f  the  programs.   Di tches  and  conta inment  berms  were erec ted   a round 

coa l   and   coa l   was te   p i l es .  Sumps were i n s t a l l e d  t o  c o l l e c t   d r a i n -  

2 - 6  
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age i n   t h e   t e s t   t r e n c h .  A s e p a r a t e   r e p o r t   g i v i n g   d e t a i l s   o f   t h e  

rec lamat ion   work  i s  r e f e r e n c e d   i n   S e c t i o n  5 .0 .  

A study on fug i t ’ ve   dus t   emiss ions   f rom  Trench D was a l s o   c a r r i e d  

ou t  by t he  8.C. Hydro ESS Depar tment .   Th is   repor t  i s  re fe renced i n  
S e c t i o n  5.0. 

2 - 7  
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SiECTION 3 .0  - COSTS 

3 . 1  INTRODUCTION 

The o r i g i n a l   b u d g e t  f o r  t h e   p l a n n e d   f u l l   p r o g r a m   o f   w o r k  was i n  excess 

o f  $3 m i l l i o n ,   t h i s  w . 3 ~  r e d u c e d   s u c c e s s i v e l y   t o   $ 2 . 0   m i l l i o n  and  then 

$1.67 m i l l i o n   b y   e l i m i n a t i n g   a n d / o r   r e d u c i n g   c e r t a i n   p r o g r a m s   p r i o r   t o  

f i e l d   a c t i v i t i e s  commencing. T a b l e   3 - 1   g i v e s   t h e s e   o r i g i n a l   b u d g e t s .  

However, f o l l o w i n g   t h e   d e f e r r a l   o f   t h e   P r o j e c t   f u r t h e r   c u t s  were 

necessary   bu t   these  'dere   p lanned so as n o t   t o   e f f e c t   t h e   o v e r a l l  

ob ject ives  o f   the  programs,   nor   waste  any  monies  a l ready  spent .  

The f i n a l   b u d g e t  was e s t a b l i s h e d   a t  $1.427 m i l l i o n  a n d   t h e   f i n a l   c o s t s  

o f   t h e   p r o g r a m s  was :$1.25 m i l l i o n   w h i c h   i n c l u d e d   r o u t i n e   m a i n t e n a n c e  

costs   through  to   the  end  o f   March  1983.   These  costs   are  summar ized  by 

PARR account  number i n   T a b l e  3-2. 

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

g i v e n   i n   T a b l e  3 - 3 .   T o t a l   e x p e n d i t u r e s   i n   t h e   M i n i n g  PARRS 750263/ 

823901 t o   t h e  end o f   P a r c h   1 9 8 3   w e r e   $ 1 . 5 2   m i l l i o n   a g a i n s t  a b u d g e t   o f  

$1.850 m i l l i o n .  

3 .2  COST CONTROL 

One o f   t h e  key  areas i n   c a r r y i n g   o u t   s u c c e s s f u l   f i e l d   p r o g r a m s ,  

e s p e c i a l l y   i n   t i m e s   o f   b u d g e t   r e s t r a i n t ,  i s  c o s t   c o n t r o l .  I n  p rev ious  

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

a n d   c o n t r a c t o r s   b y   r e q u i r i n g   d a i l y   l o g   s h e e t s   t o  be s u b m i t t e d   t o   t h e  

S i t e  Manager who m a i n t a i n e d   c o s t   c o n t r o l   r e c o r d s .  

m 
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However, i n   o r d e r   t o   t e s t   t h e   u s e f u l n e s s   o f   t h e   M i n i n g   S u b j e c t   I n d e x  

( M . S . I . )  it was d e c i d e d   t o   m o n i t o r   c o s t s   i n   p a r a l l e l   w i t h   t h e   e x i s t i n g  

sys tem,   us ing   the  M . S . I .  accoun ts ,   app ly ing   t hem  aga ins t   t he   va r ious  

p rog rams ,   and   us ing   un i t   cos ts   f o r   quan t i t i es ,   manhours ,   equ ipmen t  

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

i n v o i c e d   c o s t s .  

T h i s   i n v o l v e d  some inconven iences  due t o   t h e   f a c t   t h a t  B . C .  Hydro 

a c c o u n t i n g   u t i l i z e s   t h e  P A R R  a c c o u n t s   w h i c h   c o l l e c t s   a n d   a l l o c a t e s   c o s t s  

i n  a d i f f e r e n t  manne!”. However, t h e  use o f   t h e  M . S . I .  was somewhat 

e f f e c t i v e   i n   t h a t  it a l l o w e d   t h e   d a i l y   e x p e n d i t u r e s   t o  be mon i to red ,  

f o r e c a s t s   t o  be made, and a l s o   f o r   c o s t s   t o  be a l l o c a t e d   a c c u r a t e l y .  

Table  3-4 shows t h e  M . S . I .  b r e a k d o w n   a n d   f o r m a t   o f   c o l l e c t i n g   c o s t s   t o  

the   end o f  Augus t   1982   the   l as t   mon th   i n   wh ich   t he   sys tem was used. 

3.3 PROGRAM COSTS 

BR29 

The respec t ive   p rogram  d i rec t   cos ts   a re   summar ized  be low.   These  cos ts  

do n o t   i n c l u d e   s u c h   i t e m s  as camp cos ts ,   veh ic les ,   e t c .   wh ich   were  

c o l l e c t e d   s e p a r a t e l y   u n d e r   f i e l d   s e r v i c e s  shown i n  ( f )  below. 

(a )   Hat   Creek   D ivers ion  

Consu l tan ts :   Eng ineer ing  O f f i c e  = $ 102,618 

D r i l l i n g  
Geophysical  

F i e l d   S u p e r v i s i o n  - 90,160 
- 143,258 
- 2,991 

- 
- 
- 

$ 339,027 

3 - 2  
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(b)  Groundwater  and  Geotechnical  Update 

Consu l tan ts :   Eng ineer ing   O f f i ce  = $ 95,627 

D r i l l i n g  
F i e l d   S u p e r v i s i o n  - - 26,556 

Pump T e s t   ( c a n c e l l a t i o n   c h a r g e )  
57,137 - - 

- - 5,500 

$ 184,820 

(c)  ' A '  Zone Coal -Bulk  Sample 

E x c a v a t i o n :   S i t e   P r e p a r a t i o n  = $ 5,638 
Overburden - 153,232 
Cos1 and  Truck ing - 31,294 
Geophysical   Logging - - 1,244 
Superv is ion  and  Surveyor  = 15,105 

Coal  Crushing:  Equipment 
Ma.teri a1 s 

- 16,610 
6,630 

Labour - 17,850 
Assay  Laboratory - - 19,520 

Coal  Test ing:  Homer City CCTF 
KHI) Wedag 

- 70,000 

Katser   Engineers 
- 24,000 
- 7,268 

- 
- 

- 
- - - 

- 
- 
- 

Shipping:  Road 
Ra-: 1 

(d) C o a l   C h a r a c t e r i s t i c s   E v a l u a t i o n  

- - 11,637 
- 20,120 - 

$ 401,148 

Consu l tan ts  = $ 18,465 
Labora to r ies  and T e s t i n g  - - 4 236 

$ 22 701 

L 

L 

(e)  C lays tone   I nves t i ga t i ons  

No charges 

3 - 3  
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( f )  Field  Services 

Camp Costs 
General  Maintenance 
Reclamation 
Vehicles 
Ambulance 
Fuel 
Water  Truck 
Misc.  Freight 

TOTAL MFP'82 

3 - 4  

= $ 44,523 - 131,274 - 68,310 - 23,653 - 2,438 - 12,736 

- 
- 
- 
- 
- 

$ 302,251 

$ 1,249,947 
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TABLE 3-2 

SIP 1982 - MINING FIELO  PROGRAM - PARR 750263/823901 - TOTAL  COSTS 
Page 1 o f  3 

Acct. P.O. 

056  259  832 
259 838 

259 841 

259  855 
259 856 
259 8S? 

s. P.O. 
S.P.O. 
S.P.O. 
5. P . O .  

S.P.O.  

s. P . O .  

L. P. 0. F117 

103 ERA 53977 
ERA 53978 
ERA 53979 
ERA 53980 
259  817 

Description 

Chemical  Analyses - S . F . U .  

Groundwater, Geological Reassessment - Golder 
Coal  Analyses - Chemical  and  Geological  Lab. 
Coal Cleaning  Tests - E.P.R.I. 
Coal Shipment (150 t) - Arrow  Transport 
Cost ihiimate - Coal Plant - Kaiser  Engineers 
Coal Shipment  to  Homer  City - CP  Rail 
Motorways 
Border Brokerage 
Coal Shipment (10 t) - Consolidated  Freightways 
Freight 
Signal  Trucking 
Miscellaneous Purchases 

Account lotal 

Original Revised Final Costs 
Estimate Estimate 31 Mar./83 

18,635 
279,500 

10,000 

70,000 
2,000 

15,000 

18,635 
279,500 
10,000 

- 

2,000 

20,121 

18,465 
290,966 
4,236 
70,103 
1,730 
7,268 
20,121 

176 
21 

4,233 
4,045 
991 

3,234 

425,589 

Hydraulic  Excavator - Art Watson - 20,000  12,917 
Front End  Loader - Pam-Co-Dan  Trucking - 10,000 7,936 
Dump Truck - J.C. Reynolds - 7,000  6,497 
Dump Truck - Norm's Truck and  Loader Service - 8,400  8,506 
Getleral Maintenance - Pavillion Lake 30,000  56,400  36,982 
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Acct .  P . O .  

103 259 824 

259 825 

259  826 

259  829 

259 837 

259  838 

259 843 

259  844 

259  847 

259  848 

259  850 

259 853 

259 854 

~ __ 

259  859 

LP0 F117 

TABLE 3-2 - (Cont 'd )  

O r i g i n a l  
D e s c r i p t i o n   E s t i m a t e  

Groundwater   Explorat ion - D r i l l w e l l  116,000 

G e o t e c h n i c a l   D r i l l i n g  - Coates  172,000 

Pump T e s t i n g  - Aqua-F lo   (con t rac t   cance l led)  38,800 

Overburden  Excavation - H.E.  Sanders  150,000 

Geophysical  Logging - Roke Oil - 

Geolog ica l  Reassessment - Golder  24,500 

"ndification o f  Coa! Ua::d!ing Equipment - Wc:tm;rk - 
Jaw Crusher - Nelson  Machinery 

Geophysical  Logging - Roke Oil 

150  Steel Drums - Can-Am S t e e l  Drums 

P l a s t i c   L i n e r s  - Western  Concord 

Geophysical  Logging - Roke Oil 

Water f o r   D r i l l i n g ,   S t o r a g e  Tank, e t c .  
T ruck ing  

Coal  Cleaning  Tests - KDH-Betzc 

Miscel laneous  Charges 

Account   To ta l  

Revised 
Es t ima te  

69,060 
- 

5,500 

160,000 

2,450 

24,500 

5,000 

15,300 

2,400 

3,200 
- 

1,623 

13,020 

25,000 
- 

Page  2 o f  3 

F ina l   Cos ts  
3 1  Mar./83 

57 ~ 137 

143,258 

5,500 

161,016 

2,991 

23,995 
9 KO7 
L,.,>, 

13,120 

2,094 

2,632 

230 

1,623 

13,020 

24,000 

6,125 

532,176 

BK29 
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Acc t .  P . O .  

801 259  817 
259 818 
259  820 

259 821 
259  822 
259  823 
-. 17 019 

LPO F117 

~ ~ 

- - i f E 

TABLE 3-2 - (Con t ' d )  

D e s c r i p t i o n  

General  Maintenance - P a v i l l i o n  Lake 

Reclamat ion  of  Drill S i t e s ,   e t c .  - E. Lehman 

Veh ic les  - C - 3  Holdings  (Can-Ex) 

Veh ic les  - S I V A  

Ambulance - Rosyn S a f e t y  

C a t e r i n g  - Domco Food 

Gaso!i.e - She!! 

Miscel laneous  Charges 

Account   To ta l  

TOTAL M.F.O. - 1982 

O r i g i n a l  
E s t i m a t e  

76,000 
92,000 
7,000 
13,000 
3,000 

100,000 
7 L  nnn 
Id, uuu 

Page 3 o f  3 

Rev ised F i n a l   C o s t s  
E s t i m a t e  31 Mar./83 

129,100 137,274 

81,500 68,310 
11,000  13,238 

13,000 10,415 

3,000 2,438 

100,000 44,523 
* r  nnn 
22, uuu 1 -  7" 

L L ,  I J O  

- 4 ~ 373 

293,407 

1,249,947 

BR29 
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TABLE 3-3 

SIP  1982 - MINING PARR 750263/823901 (OTHER WORK AND STUDIES) - TOTAL COSTS 

A c c t .  P .O.  

055  159877 

159878 

159880 

259831 

259834 

259865 

056  259860 

D e s c r i p t i o n  

F i t z p a t r i c k   M i n i n g  - C o n s u l t i n g   S e r v i c e s  

Bennett  and  Associates - Consu l t i ng   Se rv i ces  

Rayf ie ld   and  Associates - Consu l t i ng   Se rv i ces  

M i n t e c   I n c .  - 800 MW Study 

Wrights  Engineers - Consu l t i ng   Se rv i ces  

M in tec   I nc .  - No. 2 Depos i t ,   Ca lcu la te   Reserves  

Account   To ta l  

Goldcr Associates - 800 MW Dra inage  P lan 

Account   To ta l  

801 259863 T r o j a n   f e n c i n g  - S e c u r i t y  Fence 

( S i t e  
C losu re )  WD 194115  Mine Si te   fenc ing  Labour   Supply  

LPOf117 Miscel laneous  Purchases 

Account   Tota l  

T o t a l  

M fP '82   To ta l  

Tota l  PARR 750263/823901 

O r i g i n a l  
Es t ima te  

63,000 
- 
- 

25,000 

R 0  ,000 

6,150 

22,000 

16  ,642 

5,224 

Revised f i na l  Costs 
Est imate 31  Mar./83 

- 47.500 

- 4,651 

- 5,856 

47,000 46,900 
105, 000 E n ,  3 1 1  

- 6,150 

219,368 

22,008 

22,008 

15,642 

9,224 

2.406 

28,272 

269.648 

1,249,947 

1,519,595 

8R29 
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S I P  82 M m G  F I E L D  PROGRAM - MINING  SUBJECT  INDEX 
TABLE 3 - 4 (Cont'd) 

P a g e  3 o f  3 
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SECTION 4.0 - TECHNICAL SUMMARY 

T h i s   s e c t i o n   p r e s e n t s  the f i n d i n g s  and conc lus ions  o f  t h e   v a r i o u s  work 
programs i n  MFP'82. The summar ies   a re   t aken   d i rec t ly  from t h e   v a r i o u s  

r e p o r t s   r e f e r e n c e d  i n  Sec t ion  5 . 0 .  

4 - 1  
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SUMNLUY AND CONCLUSIONS - 

This   Appendix  gives   an  account  of t h e  work t h a t  was c a r r i e d   o u t  

d u r i n g  1982 on t h e   t u n n e l   a , s p e c t s   o f   p o t e n t i a l   c r e e k   d i v e r s i o n s  a t  9 a t  

Creek. 

P rev ious   work   fo r   t he  2000 H'd P i t  showed t h a t  i t  would b e  n e c e s -  

s a r y   t o  move the   p roposed  cana l  d i v e r s i o n   i n t o   t h e   t u n n e l   a p p r o x i m a t e l y  

i n  Year 1 4 ,  when t h e  p i t  had  encroached eastward t o  s u c h   a n   e x t e n t   t h a t  

t h e   s a f e t y  o f  t h e   c a n a l  wa:; j e o p a r d i z e d .  No d e t a i l e d   i n v e s t i g a t i o n  was 

c a r r i e d   o u t   t o  assess t h e   . v i a b i l i t y  O K  c o s t  o f  a t u n n e l   d i v e r s i o n  a t  

t h a t   s t a g e .  

The 1982 s tud ie s ,   wh ich   examined   t he   va r ious   me thods   o f   d ive r s ion  

f o r  b o t h   t h e  2000 MW and   the  800 MI: P i t s ,  c o n s i d e r e d   n o t   o n l y   d i v e r s i o n  

l a y o u t s   i n   w h i c h   t h e   t u n n e l  was one  component of a c a n q a l l t u n n e l l p i p e -  

l i n e  a r r a n g e m e n t ,   b u t   o t h e r   l a y o u t s   a l s o   w h e r e   d i v e r s i o n  was s o l e l y   b y  

t u n n e l .  The p o s s i b i l i t y  has c o n s i d e r e d   o f   t u n n e l   s c h e m e s   w h i c h   c o u l d  

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

Three main tunnel   Layouts  were examined: 

o a p r e s s u r e   t u n n e l   r u n n i n s   u n d e r   t h e  p i c  :hrough weak rocks  ana 

; r a n u l a r   d e p o s i t s   ( L a y o u t  A )  

o a tunnel   runninig  between  the p i :  and :he e a s t e r n   e s c a r ? m e z t ,  

a l s o   t h r o u g h  weak rocks  and surficials (Layout 3 )  

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

s t ronge r   rocks   (Layou t  C ) .  

Eva lua t ion  of t h e s e  t h ree  a l t e r n a t i v e s  ;?awed t h a t   b e c a u s e  of  t h e  

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

d u r i n g   e x c a v a t i o n ,   a n d   l i m i t a t i o n s  of nethods o f  t unne l l ing   t h rough   bo th  
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surficials and weak  claystones,  Layouts  A and B should not be considered 

further. Layout C merited  detailed  investigation;  the  summer  field  work 

program was  oriented  toward 1.ocating  and  proving  tunnel  alignments 
through  the  eastern escarpment. 

Existing  data  was  assessed,  geological  mapping, and a  geophysical 

survey  were carried out to determine  the  geological  framework  of  the 

eastern escarpment. At the  same time, current  methods of tunnelling were 

studied to decide  which would be the  most  appropriate  methods  of excava- 

tion  for the types of  ground anticipated. On this basis, a program  of 

investigation  was carried out including  diamond  core  drilling,  field 

testing and laboratory  testing to enable the definition of geotechncial 

units, and hence the selection of alternative tunnel routes through  the 

escarpment. 

Five  geotechnical  units (GI to G 5 )  were  established,  and  four pos- 

sible  tunnel  alignments (T1 to T3A) were selected f o r  detailed  evalua- 

tion.  ?lethods of excavation  for  the  four  alignments and potential prob 

lems  were considered. Requirements  for tunnel support  and  lining  were 
compared, as well  as  schedules and unit c o s t s  for different  excavation 

techniques. 

Comparison of the routes resulted in the following  cost  estimates: 

$ 3  - 
T1 
T 2  

16 .25  
18.07 

T3 20.93 
T 3A 19.08 

Golder Assoclates 
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However,  factors  other  than  cost  must be taken  into  consideration  in  the 

selection  of  a  preferred  alternative, namely: geological conditions and 

implied  uncertainties,  construction  preferences  (ease,  simiplicity, 

etc.), and remoteness from the pit (safety under abandonment plans). 

The conclusions of the study were that the tunnel alignment T3A is 

the preferred route  for  inclusion  in the overall diversion  studies  (see 

Main Text). This  route  is  shown on Figure 1 2 .  It would involve tunnel- 

ling predominantly i n  the weak  clayseonesisiltstones and sandstones  for 

most of  the length, with stretches  toward  the north  and  south  ends  in 

highly brecciated or  jointed, .altered andesite. B o t h  portals  would  be 

developed i n  glacial  deposits, and a significant  length of the tunnel at 

the downstream end would be in largely dry granular surficials. Excava- 

tion would be  by an  excavator shield (see Figure 10 and Table 4 ) ,  with a 

precast segmental lining. No major problems  are  foreseen,  but  either 

further  investigation  is  necessary or a suitable  formulated  contract 

would need t o  be let, taking into account the  degree  of  geological un- 

certainty. 
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SW%!Y AM) CONCLUSIONS - 

SCOPE OF WORK 

'his report c o n t a i n s   t h e   r e s u l t s  of t h e   g e o t e c h n i c a l   a n d   g r o u n d  

water s t u d i e s   c a r r i e d   o u t  by Golder A s s o c i a t e s   a t  Hat Creek during 1982 .  

The work  comprised  the  following: 

o Assessment of the  geology on the  east s i d e  of t h e   p i t  i n  re- 
l a t i o n  to t h e   d i v e r s i o n   t u n n e l   i n v e s t i g a t i o n   r e s u l t s .  

o A s s e s s m e n t  o f  t h e   s t r u c t u r a l  d a t a  o b t a i n e d   f r o m   p r e v i o u s  
d r i l l i n g   t o   e s t a b l i s h  a zonat ion  of t he  east  s i d e  of t h e   p i t .  

o Reassessment of t h e   g e o t e c h n i c a l   b a s i s  f o r  t h e   p i t  slope de-  
s i g n .  

o Assembly and reassessment  of a l l  the  ground water d a t a  accum- 
u l a t e d  since 1978 .  

o Execut ion of a geo :?hys i ca l   su rvey   t o   i nves t iga t e   t he   dep th  of 
t h e   s u r f i c i a l   d e p o s i t s   i n   t h e   n o r t h e a s t  of t h e   p i t .  

o Ground water e x p l o r a t i o n  by d r i l l i n g   t o  assess t h e   d e e p  g l a -  
c i a l   d e p o s i t s  of the no r theas t   bu r i ed   channe l .  

o Reworking of t he  1978 estimates o f  g round   wa te r   i n f low  to   t he  
2 2 4 0  .?fW P i t  and  assessment of t h e   i n f l o w   t a   t h e  8 0 0  ?lW P i t ;  
dewater ing   des igns .  

GEOLOGY OF EAST SIDE OF P I T  

Data a c q u i r e d   f r o m   t h e   t u n n e l   i n v e s t i g a t i o n  t o  t he  east  of the  p i t  

[Co lde r   Assoc ia t e s ,  1 9 8 2 ( A ) ]  has p e r m i t t e d  a c l s a r e r   u n d e r s t a n d i n g  o f  

the   geology of t h e   e a s t e r n   e s c a r p m e n t ,   b u t   h a s   o n l y   a s s i s t e d   i n  t h e  

unders tanding  of t he   geo iog ica l   r e l a t ionsh ip   be tween   t hose   rocks  and t h e  

Medicine  Creek  Formation  to t'Ie west t o  a l i n i t e d   e x t e n t .   H o w e v e r ,  t h e  

rock mass s t r e n g t h  of t he   e scn rpmen t   i nd ica t e s   t ha t   t he   rocks   shou ld   no t  

pose a hazard  to   the  proposed 2 2 4 0  X4 P i t  which  would be  e x c a v a t e d  a t  
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The r e p o r t   r e i t e r a t e s   t h e   f a c t o r s   u p o n   w h i c h   t h e   g e o t e c h n i c a l  

d e s i g n  of t h e   s l o p e s  is based  and recommends a c a r e f u l   f l e x i b l e   a p p r o a c h  

t o   e x c a v a t i o n .  Due a t t e n t i o n   m u s t   b e   g i v e n   t o   t h e   g e o l o g y ,   m a t e r i a l  

s t r eng th ,   g round  water cond i t ions   and  rate of excavat ion.  

Analogies  are  drawn witt the   expe r i ence  of t h e  Panama C a n a l   f r o m  

t h e   b e n e f i t  of a v i s i t   t o   t h e   s l o p e s   t h e r e .  

GROUND WATER 

h 

a 

I 

The p iezometr ic   da ta   accumula ted   over   the   per iod  1975-82 h a s  been 

put  onto  computer f i l e   t o   f a c i l i t a t e   f u t u r e   u s e .   P i e z o m e t e r   h y d r o g r a p h s  

have  been  plot ted and v a l u e s   f o r   h y d r a u l i c   c o n d u c t i v i t y   r e c a l c u l a t e d  

where i t  is a p p a r e n t   t h a t   s t a b i l i z a t i o n  had not y e t  o c c u r r e d .   R e v i s e d  

p i ezomet r i c   con tour s  have been  drawn for   bedrock  and s u r f i c i a l  d e p o s i t s .  

Abnormally low p i e z o m e t r i c   l e v e l s  in two p i e z o m e t e r s   c l o s e   t o   t h e   b u r n  

zone   probably   ind ica te   nega t ive   pore   p ressures   deve loped  on unloading of 

t h e   a r e a  by burning. The p i e z o m e t r i c   h e a d   d i s t r i b u t i o n   r e m a i n s   l a r g e l y  

unchanged  f rom  1978  bu t   the   heads   a re   s l igh t ly   lower   in  some cases. 

An explorat ion  program i n  t h e   b u r i e d   v a l l e y   i n   t h e   n o r t h e a s t   o f  

t h e   p i t   a r e a  was c a r r i e d   o u t  by geophys ica l   survey  and d r i l l i n g .  It was 

shown t h a t  t h e  g l a c i a l  d e p o s i t s  i n f i l l i n g  t h a t  v a l l e y  had h y d r a u l i c  con- 

d u c t i v i t i e s  i n  the  range of  !.0:r10-7 to 9.0x10-'  mlsec.  For t h i s  r eason ,  

sc reened   wel l s  were n o t   i n s t a l l a d  f o r  t e s t  pumping as   planned.  

Based on t h e  r e - e v a l u a t i o n   o f   t h e   h y d r o g e o l o g i c a l   p a r a m e t e r s ,  

bedrock   in f lows   to   the  2240 MW :?it i n  Year  35 a r e   a n t i c i p a t e d   t o  be i n  

the  range of 1 .7  x 10-1 t o  1.25 x m 3 / s e c ;   s u r f i c i a l   i n f l o w s   t o   t h e  

same p i t  would l i k e l y  be approxLmately 5 . 7  x m 3  /see. Inflows  from 

t h e   s u r f i c i a l s  would be reduced   f rom  tha t   ca lcu la ted   in  1978 d u e  :o :he 

absence of seepage   f rom  the   p rev ious ly   p roposed   d ivers ion   cana l   and  t h e  

lower  recorded  permeabi l i ty  f r o n  t h e   n o r t h e a s t   a r e a .  .4 r e v i s e d  mine de- 

water ing  arrangement  is p resen ted .  

Golder  Associates 
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S t r u c t u r a l   d a t a   a c q u i r e d   f r o m   p r e v i o u s   d r i l l i n g  has been  analyzed 
and an a t t empt  has t e e n  made t o  z o n e   t h e   e a s t   s i d e  of t h e  p i t   w i t h i n   t h e  

l i m i t a t i o n s  of t h e   d a t a .  

GEOTECHNICS 

A r e -appra i sa l  has been made of some of t h e   g e o t e c h n c i a l   a s p e c t s  

of t h e   p r o j e c t   w h i c h   r e q u i r e d   f u r t h e r   c l a r i f i c a t i o n .   T h e s e   i n c l u d e d :  
rock   s t r engch ,  seismic analysi : ;  of the  waste  dumps, p i t   s l o p e   s t a b i l i t y  
and a comparison  with  the Panama Canal   s lopes.  

A comple te   re -ana lys i s  was c a r r i e d  out on all t h e   t r i a x i a l  t e s t s  
performed by Golder   Assoc ia tes  on t h e   c l a y s t o n e l s i l t s t o n e   s e q u e n c e .  The 
t r e n d s   h d i c a t e d   i n  t h e  p r e v i o u s   r e p o r t s   w e r e   d e m o n s t r a t e d  much  more 
c l e a r l y .  Two s t rength   envelopes   can  be drawn: f o r   t h e   b r e c c i a t e d  sam- 
p l e s  c '  = 0 MPa, 0' = 16'; f o r   t h e   s t r u c t u r e l e s s   s a m p l e s   c '  = 0.38 MPa, 

0' = 20". When the   p ropor t ion  of t h e s e   m a t e r i a l s  can be a s ses sed  i n  a n y  

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

r e l i a b l y   t h a n   h i t h e r t o .  

T:le s t a b l l i t y  of the  Medicine  Creek  waste dump h a s   a l r e a d y   b e e n  
a n a l y z e d   u n d e r   s e i s m i c   l o a d i n g   u s i n g   p s e u d o - s t a t i c   s t a b i l i t y   a n a l y s e s ;  
t h i s   r e p o r t   c o n t a i n s   t h e   r e s u l t s  of s i m i l a r   s t u d i e s  on the  Houth Neadows 

dump. The l o w e s t   s t a t i c   f a c t o r  of s a f e t y   u s i n g   c o n s e r v a t i v e   a s s u m p t i o n s  
i s  2.08. A f a c t o r  of s a f e t y  of 1.0 i s  achieved w i t h  a h o r i z o n t a l   e a r t h -  
quake   acce le ra t ion  of 0.05 g ,   a s s u m i n g   l i q u e f a c t i o n  of foundat ion s i l t s .  

Such s i l t s  would  need t o  be removed i f  shown t o  be p r e s e n t .   A n a l y z i n g  
t h e  dump fo r   d i sp l acemen t s  by t h e  Xewmark m e t h o d ,   u s i n g   a n   a c c e l e r a t i o n  
as   above,  a downstream movement of 0.6 t o  1 .0  m c o u l d   b e   e x p e c t e d .  B y  
comparison  with  the  behaviour  cf  E l  I n f i e r n i l l o  and  La V a l l i t a  Dams i n  

Mexico  under  loading  imposed by a magnitude 7.6 event ,   the   Routh Xeadows 
r e t a i n i n g  embankment s h o u l d   s u f f e r   a c c e p t a b l y  small d isp lacements   for  an 

e v e n t  of t h a t   s i z e .  

An independent   eva lua t ion  of Golder Assoc ia t e s '   geo techn ica l  work 

has   been   car r ied  our by P r o f e s s o r s  P.  Rowe of Manches t e r   Gn ive r s i ty   and  

X. Xoorgenstern of t h e   U n i v e r s i t y   o f   A l b e r t a .   3 0 t h   h a v e   e n d o r s e d   t n e  

approach   t aken ,   have   l a rge ly   ag reed   w i th   t he   conc lus ions   and   have  made 
r ecommenda t ions   fo r   t he   fu tu re .  

Golder  Associates 
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For  the  800 MW Scheme,  35-year  bedrock  inflows are a n t i c i p a t e d   t o  

be i n  the   range  of 3.2 x t o  2.4 x rn3/sec and t o t a l   s u r f i c i a l  

flows  3.4 x m3/sec. A mine  dewatering  plan i s  presented.  

H i g h   t r a n s i e n t   i n f l o w s   a r e   l i k e l y ,   b u t  would probably be of s h o r t  

d u r a t i o n .  They would  most l i k e l y  be a s s o c i a t e d   w i t h   f a u l t s   o r   c l o s e l y  

j o i n t e d   z o n e s   h i c h  are d i f f i c u l t   t o   p r e d i c t .  

FURTHER WORK 

Most of t h e   f u r t h e r  work r e q u i r e d   f o r   d e s i g n  wouid be c a r r i e d   o u t  

i n   t h e   e a r l y '   p h a s e s  of excava t ion  when good   exposures   wou ld  b e  a v a i l -  

ab l e .  However, i t  has been re,:ommended by P r o f e s s o r  Rowe t h a t   d e t a i l e d  

t e s t i n g   b e f o r e   d e s i g n  be c a r r k d   o u t  on l a r g e   d i a m e t e r   s a m p l e s ;   t h e s e  

could be o b t a i n e d   f r o m   a d i t s  o r  l a r g e   d i a m e t e r   a u g e r   h o l e s .  When t h e  

p r o j e c t   a c t i v i t i e s   a r e   r e s u m e d ,  i t  is recommended t h a t   c o n s i d e r a t i o n   b e  

g iven   t o   t h i s   app raoch .  

We thank you f o r   t h e   o p p o r t u n i t y   o f   c a r r y i n g   o u t   t h e s e   f u r t h e r  

s t u d i e s  on the Hat Creek  Projec:t. We h a v e   p l e a s u r e   i n   s u b m i t t i n g  t h i s  

f i n a l   r e p o r t .  

GERINASIBSGisek 

822-1S24B 

G.E. Rawlings, P. Eng. 

4 N . A .  Skermer, P. Eng. 

,rR.S. Goiton 

Golder Associates 
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This  report outlines the field  activities  associated  with  the Trench 0 
portion of  the 1982 Mining  Field  Program at  Hat Creek. 

Contracts for overburden  removal  for  Trench 0 were  awarded i n  early  May 
1982 and work commenced  on  site on 26 May 1982. The entire  trench site 
ground cover was  grubbed  and  cleared  and  topsoil  was  scraped  and 
stockpiled  for  future  reclamation. A total o f  120 448 bank  cubic  metres 
was  excavated  during  the 5 weeks o f  overburden  removal.  This  included 
7 2  269 bank cubic metres of overburden  and 48 179 bank  cubic  metres o f  

waste coal. 

The exposed  coal rneasures were  geophysically  logged,  channel  sampled  and 
mapped by Mining Department geologists. The individual  beds were 
identified i n  terms of zones  and  subzones  and  detailed  plans  were 
formulated for excavating  the  bulk  sample. 

Coal  mining  commenced  at  the  east  end o f  the pit  and  progressed westward 
to  the  Medicine  Creek  clay at the  top o f  the  A-zone  coal. A P&H 418 
backhoe  was  used t o  cut  a slot  trench 11 m wide  at  the top, 2 . 5  m high 
and 10 m wide at  the  bottom. A 2 m x 2 m cut on the  south  side  was 
excavated  and  sent to  the crusher  to  form  the  bulk  sample.  Partings 
< 2  m thick  were  deliberately  left in the  sample to comply  with  existing 
mine  design  criteria.  The coal  and parting  material  which  was  not used 

in the  bulk  sample  was  stored in separate piles, according to the 
subzone  groupings  developed  in the mining  plan.  These  stockpiles  were 
compacted  with a tractor-dozer to prevent  spontaneous  combustion. 

The bulk sample  material  was  crusned  to -15 cm topsize in a portable jaw 
crusher.  Each  subzone  grouping  from the mine  was  crushed  and  sampled 
separately. A total of 7 7 2 . 6  t  of crushed  material  was  placed in one 
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common windrow pile.  Comparison of analytical  results  from  the  channel 
samples  and the tulk  samples  indicated  that  the  overall  bulk  sample  was 
representative o f  A-zone  ROM  coal.  The composite sample  pile  was 
subsampled to produce  the  various  bulk  samples  required  for coal quality 
and  coal preparation  pilot  scale  tests. 

Bulk  samples were shipDed  offsite'in  late  August  to  the  following  test 
facilities: 

1. 

2 .  

3. 

4. 

At 

EPRI Coal Cleaning Test Facility in Homer City, Pa. 

- 10 t (50)drums (A-zone  coal) 
- 150 t - 2 bottom  hopper rail cars (A-zone  coal) 

KHD - Batac Jig Test Facility in Bochum, West Germany 

- 10 t (5:.) drums  (A-zone  coal) 

Hazemag, Union Town, Pa. 

- 1 t ( 5 )  drums  (Medicine  Creek  clay) 

H. Coli jn, Mcrnroevi 1 1 ,  Pa.  (material  hand1  ing consultant) 

- 1 - (5)  gallon pail of -1/4 inch - "A"-zone coal 

the  time o f  this writing, only  the  Homer  City  tests had been 
performed.  Laboratory  tests were still  in progress, but  preliminary 
indications are that Hat Creek  A-zone coal can be successfully  washed 
without  undue  process  problems in either  the  preparation  plant 
circuitry or in  ttle tailing  dewatering  equipment. 

Environmental  protection  planning  was  conducted  concurrently  with  the 
development of the  study  program.  Topsoil  was  scraped  from  both  the 
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trench  proper  and  the waste disposal  area  and  stockpiled for use  in 
reclamation.  Care  was  taken  to  provide  suitable  drainage  control works 
in all disturbed  areas. A dust  study  was  undertaken  to  determine 
airborne dust  concentrations at various  distances  from  the  excavation 
activities  and  to  evaluate  methods  of  control. Two leachate  piles were 
established  using a mixture of  tills  and  silty  clays in one  and  Medicine 
Creek claystone in  t.he other. 

Miscellaneous  areas  were  scarified by rake  and  other  areas  were  recon- 
toured  to  lessen  s:opes prior to  reseeding.  Numerous  test  plots were 
created in order to demonstrate the ability to reclaim  different  types 
o f  waste  materials  under a variety  of  conditions. 

- -~ 

- v i  - 
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The a sh - fus ion   t e :npe ra tu re   and   t he   i no rgan ic   mine ra l s   p re sen t  i n  

f i f t y - f i v e   c o a l   s a m p l e s  from Hat Creek  have  been  determined.  The samples  

w e r e   o b t a i n e d   f r o m   d i f f e r e n t  d r i l l  h o l e s   a n d   f r o m   d i f f e r e n t   d e p t h s ,   c o v e r i n g  

almost   the  whole  Hat   Creek (coal  d e p o s i t  and r e p r e s e n t i n g   a l m o s t   a l l   c o a l  

s e c t i o n s .  

The l o w e s t   i n i t i a : .   a s h   f u s i o n   t e m p e r a t u r e  (IT) encountered  w a s  

in only  one d r i l l  h o l e  samp1.e and % 1150°C i n  a reducing   a tmosphere .  About 

10% of t h e  s a m p l e s   t e s t e d  haveIT va lues   be tween 1200 and 13GG°C, and 1 4 %  

between 1300 and  1400'C. The remaining  samples   have IT values   above  

1 4 O O 0 C .  Because   o f   the  lov c o n c e n t r a r i o n  of  a l k a l i e s  (% 2% of Na20 + K20), 

t h e   a s h - f u s i o n   t e m p e r a t u r e  is p r i m a r i l y   c o n t r o l l e d  by  FeO, S i0   and  A l  0 

a n d   o c c a s i o n a l l y   m o d i f i e d  by  CaO(+MgO). This i s  r e f l e c t e d   i n   h i g h   v a l u e s  

f o r   t h e   f i n a l   m e l t i n g   t e m p e r a t u r e  (FT v a l u e s )   e v e n   f o r   t h e   s a m p l e s   h a v i n g  

l o w e r  IT v a l u e s .  

2 2 3' 

The d i l u t i o n   e f f e c t   o f   c o a l  on t h e   q u a n t i t a t i v e   d e t e r m i n a t i o n  and 

de tec t ion   o f   i no rgan ic   mine r , r l s   has   been   found  eo b e  v e r y   s i g n i f i c a n t .  I n  

s p i t e  o f  t h i s ,   t h e  major c o n c e n t r a t i o n  of minera ls   can   be   reasonably   es t imated  

by t h e  XRD t echnique   and  major o x i d e   c o n s t i t u e n t s   c a n   b e   c a l c u l a t e d   f r o m  t h e  

x - r a y   a n a l y s i s .  

L a r g e   c o n c e n t r a t i o n s   o f   b e n t o n i t e   ( a n d l o r   i l l i t e )   w e r e   e n c o u n t e r e d  

in a l a r g e  number  of d r i l l  ho les ,   which  may p roduce   l a rge   amoun t s  of f l y - a s h  

a n d   a l s o   c l i n k e r s   d u r i n g   c o m b u s t i o n   o f  t h i s  coa l .   However ,   t h i s   needs  f u r t h e r  

s:udy. 
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The  total  sodium  content  in  fifty  Hat  Creek  Coal 
samples  was determined. by  using an acetic  acid  leaching 
technique  followed by atomic  absorption  spectrophotometric 
measurements. A preliminary  distribution of the 
variation of sodium  along  the  subzones  and  along  the  strikes 
were  investigated.  The  nature  of the  sodium  in  the  coal 
"total",  "active",  and  "volatile"  were  studied  based on  a 
concept  previously  investigated  in  other  laboratories. 
The  distribution of these  types of sodium was provided f rom 
the  samples  received.  The  data  indicate  that  the 
concentration of total  sodium  in  Hat  Creek  coal is not  uniform 
and  ranged  betxeen 0 . 6 ' 3  - 3.78% (Na-0 ash  basis)  in  the 
samples  tested.  The .zalues of total  sodium  as  measured  by 
the standard ASTM technique  are  lower  than  those  obtained 
using  the  weak  acid  leaching procedl;re. This  indicates  a 
potential  volatilization of sodium  during  ashing  the  samples. 
The  results  indicate  that  a  high  content of potentially 
volatile  sodium is present  in  the  coal  samples (50 - 45%). 
This  potentially volati.le sodium is approximately 5 0 %  
of the  available  weak  a~cid  soluble  sodium  "active  sodium". 
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Attn: Mr. W. E. Meeks - 

On  behalf of Hazemag  Canada Inc. 1 must  apolog~ze  for t h e  long  delay in 
forwarding  the  results of our  pilot  plant tests t o  you. X number  of  large  on-going 
projects  have  occupied  our sta.ff and  equipment  for  some  time  and  this has delayed 
our  report. 

Enclosed  please  find  the  results of 7 crushing tests performed  on  November I ,  
1982. Parameters  such as feeci size,  rotor  speed,  gap  settings  and  moisture  content 

on  pages 4 - 6 .  Please  note  that  pages 7 - i 5  nave not  been  enclosed  because :hey 
were  vaned  and t h e  results  were  compiled  on  page 3 and  shown in graohical  form 

oniy  show  lndlvldual test da t a  ,which has  been  summarized  on  page 3. 

Three  major  conclusions can be drawn  from  our  resrlng: 

1. Tnis clayslone  and  slltstone  crushes  easlly in an Impact  crusher at low speeds 
and abraslve wear would not  be a probiem. 

2 .  Hazemag  projects the foliowlng  product  gradanon If mlnus 48" feed  were  to 
be processed in one of our AP-P prlmary  crushers: 
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T h ~ s  IS shown graphically on paige 6 .  
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3. We found no problems  with  buildup on the impact  plates a t  12% moisture. 
Tes: 1/4 was run at  approximately 25% moistare  and  slgniflcant  sticky  buildup 

and  primary  apron. Tnls result  was  expected  from  installations  of  our 
did occur on the second  apron  with  lesser  amounts  appearing on t h e  inlet slide 

crushers ln clay processing  plants  around  the  world.  Some  reduction in 
butidup  can  be  acnleved by using  heated  aprons but t h u  would not be feasible 
for  Hat  Creek  where thir, machine would likely be  portable. A more  practlcai  
p o s s ~ b ~ l ~ t y  IS IO blend  rock w i t h  the clay so lha t  it would  sandblast sticky 
materials  from the lmp,act  plates. We estimate  sticking  problems would 
occur  at   moisture levels above :2%. 

A s  I suggested  during  our  meeting In Calgary,  Hazemag  can  supply  equipment  for 
crushing  coal,  limestone  or  gra,<el  for Hat Creek as well as machines to handle t h e  
type of overburden  we  have j u s t  tested.  We would be  interested in discussmg  these 

, other  appllcatlons  when this project  proceeds. 

We trust  this  mforrnation IS of interest  t o  you and  we  look  forward to our  future 
dlscusslons on thls subject. 

Yours  very  truly, 

H.4ZEhtAG C A N A D A  IYC. 

Randy Frldulln 
Regional  Sales  Lianager 
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