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REs UNDERGROUND MINING - 65 DEGREE ORE 

1993 TEST MINING 

In 1993, approximately 40 metres of ore d r i f t on the 1570 
L e v e l was d r i v e n i n the HW, adjacent t o the ore- The ground was 
loose b l o c k s of h i g h l y a l t e r e d rock between the ore v e i n and * 
s t r o n g shear, 2.5 metres away i n the HW, which c a r r i e d muddy c l a y 
up to 10 cm t h i c k . As a r e s u l t , the rock mass over the 2.5 - 3.0 
.metre span between the ore and the shear would not h o l d i t s e l f up 
once the d r i f t was excavated. Attempts t o d r i v e the heading 
narrower than the blocky span were u n s u c c e s s f u l , as any opening 
would cave out t o the HW shear. When the shear and ore v e i n 
d i v e r g e d to 3 metres apart r e q u i r i n g timber cap lengt h s of 4,a 
metres, the caps were f a i 1 i n g soon a f t er i n s t a l l at ion . Advance o f 
the d r i f t was ach ie v e d by t a k i n g 1 metre rounds, i n s t a i l i n g 10-12 
25 mm diameter r e b a r s p i l i n g over the l a s t cap, s h o t c r e t i n g the 
back sometimes, i n s t a i l i n g 25cm X 25cm timber caps and 1 at er, 
stee1 caps. T h i s c o s t $4000 per metre of advance and was 
uneconomic. 

P r i o r t o b a c k f i l l i n g the 2.5m wide X 2.5m hig h ( i n s i d e 
t i mber) d r i f t with Cement ed Rockfi11 (CRF), a narrow % 1 usher 
d r i f t was d r i v e n 4 metres along s t r i k e i n the FW of the ore and 
i t r e q u i r e d no support. Thi s s 1 usher- d r i f t was 1.2m wide X 2m 
high on average. The waste was taken f i r s t and the ore s l a s h e d 
o f f l a s t and re c o v e r e d u n d i l u t e d . T h i s method appeared very 
promising and would be pursued f u r t h e r i n the 1994 t e s t program 
proposed here. ^/ 

1994 TEST MINING 

F u r t h e r t e s t mining on the steep d i p p i n g (65 1> ore should 
compare overhand and underhand methods using a narrow s1 usher 
and/or Miniscoop. It c o u l d w e l l be tha t the f o u r combinations of 
method and equipment should a l l be a p p l i e d t o o p t i m i z e mining of 
the s t e e p ore shoots. The 1994 diamond d r i l l i n g program w i l l 
p r o v i d e ore bl o c k d e f i n i t i o n , i n t e n s i t y and t h i c k n e s s of 
a l t e r a t i o n , i d e n t i f i c a t i o n o f shears, e t c . which dominate ground 
s t a b i l i t y and t h e r e f o r e d i c t a t e mining method o p t i o n s t h a t a r e 
a p p l i c a b l e t o each shoot. For example, the HW shear on 1570 
d i c t a t e s t h a t f u r t h e r t e s t mining i n tha t area would best be done 
i n the FW where <a s m a l l e r heading can l i k e l y be h e l d with l i t t l e 
or no support r e l a t i v e t o the e x t e n s i v e and expensive s t e e l set 
support r e q u i r e d i n the HW. 
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B a c k f i l l i n g with r o c k f i l l becomes more d i f f i c u l t a* the 
equipment downsizes. The use o f sand or g r a v e l f i l l s w i l l have t o 
be sourced and evaluated-

The proposed mining methods t o be t e s t e d i n c l u d e f o u r 
s p e c i f i c o p t i o n s i 

1- SI usher - overhand cut & f i l l 

£• S l u s h e r - underhand cut & f i l l 

3. M i n i s c o o p — overhand cut & f i l l 

4. M i n i s c o o p - underhand cut & f i l l 

1, SLUSHER - OVERHAND CUT & F I L L FIB- I. 

The s l u s h e r must be narrow t o ensure t h a t headings are kept 
as narrow as p o s s i b l e f o r ground support reasons. The s c r a p e r 
blade should be CL7 metre wide or l e s s and should have a p a s s i v e 
l i p Cthat i s , without aggessive c o r n e r b i t s t h a t r i p out 
u n b l a s t e d d r i f t f 1 o o r s and walIs r e s u l t i n g i n overs i ze headings, 
d i l u t i on and i n s t a b i l i t y ) . The 1993 t e s t s l u s h e r d r i f t on 1570 
ut i 1 i zed a 0. 76 metre wide s c r a p e r with r e a s o n a b l y good r e s u i t s 
except f o r the a g g r e s s i v e c o r n e r b i t d i g g i n g i n t o the footwa11 
wh i ch would have e v ent ua 1 l y r e s u l t e d i n ovet**6izing and 
i n s t a b i l i t y of the FW d r i f t . The s l u s h e r d r i f t was 1.2 metres 
wide but was being eroded to 1.5 metres at one p o i n t where some 
s p a l l i n g was observed. 

It can be s a i d t h a t the s m a l l e r the heading the more s t a b l e 
i t w i l l be and the l e s s support i t w i l l r e q u i r e f o r a g i v e n 
ground cond i t i o n . T h i s i s why I recommend s m a l l e r headings i n 
t h i s case. However, i n these very small headings, your a b i l i t y to 
i n s t a l l ground support i s very l i m i t e d , with s h o t c r e t e the most 
p r a c t i c a l . You don't have room to d r i l l f o r b o l t i n g the back and 
w a l l s and timber i s too r e s t r i c t i v e , although i t can be e f f e c t i v e 
and adequate i f only back sprags are r e q u i r e d . S l u s h i n g through 
timber post support general1y means cont inuous s i d e boards must 
be i n s t a l l e d . I f . y o u b a c k f i l l with a s c r a p e r , the s i d i n g has t o 
remain i n t a c t to accomodate th a t f u n c t i o n as w e l l . The p o i n t i s 
t h a t a small heading must be kept small so the advantage of 
minimal support i s r e a l i z e d . 

The 1993 t e s t s l u s h e r d r i f t i n d i c a t e d the ore c o u l d be l e f t 
i n p l a c e i n the d r i f t HW unt i l the d r i f t was completed along 
s t r i k e and then a l l the ore taken at once to minimize d i l u t i o n 
on the d r i f t f l o o r . The f l o o r c o u l d be s h o t c r e t ed p r i o r t o 
b l a s t i n g the ore a l s o , to reduce d i l u t i o n and ore l o s s e s . 
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A s l u s h e r o p e r a t i o n does not produce d i s e l fumes, r e d u c i n g 
mine v e n t i l a t i n g volume requirements. The same 3 stage 60 HP vent 
fan a* used l a s t year i s adequate f o r t h i s year's proposed t e s t 
mining program. 

£- SLUSHER - UNDERHAND CUT a F I L L FIG. 2. 

The underhand method i m p l i e s d r i f t i n g beneath cemented f i l l 
and may prove advantageous because o f i t s s a f e t y and the g r e a t e r 
ease w i t h which b a c k f i l l can u s u a l l y be p l a c e d , a l t h o u g h t h e 
b a c k f i l l would i t s e l f be more expensive as i t must be cemented. 

The exeat i o n would not l i k e l y be t i g h t f i l l e d , but would 
have i n t e r m i t t e n t l a y e r s of a i r gap and cemented f i l l as 
i n d i c a t e d i n F i g * 2. 

3- MINISCOOP - OVERHAND CUT & FI L L FIG. 3. 

The M i n i s c o o p r e q u i r e s a l a r g e r heading than c o u l d 
accomodate a sm a l l s l u s h e r , but the scoop i s more v e r s a t i l e and 
can b e t t e r be used around c o r n e r s o r t o remove the ro c k f a r t h e r 
from t h e heading f a c e . It r e q u i r e s 4000 cfm of v e n t i l a t i n g a i r 
flow. 

Ulhen moving from one ore d r i f t t o another, a M i n i s c o o p i s 
mobile whereas a s l u s h e r setup must be d i smantled and 
reassembled i n i t s new l o c a t i o n . 

4, MINISCOOP - UNDERHAND CUT ft FI L L FIG. 4. 

D r i f t i n g beneath cemented f i l l o f f e r s s a f e t y and g r e a t e r 
ease of b a c k f i l l i n g u s u a l l y , as the heading c o u l d be d r i v e n at 
g r e a t e r h e i g h t . The miniscoop a g a i n i s more e f f e c t i v e around 
c o r n e r s or to move the rock to some d e s t i n a t i o n beyond the 
c a p a b i l i t i e s of a t y p i c a l s l u s h e r operat ion. The v e n t i l a t i o n 
requirement remains at 4000 cfm. 

The 1994 t e s t mining program w i l l be a p p l i e d t o ore shoots 
as i d e n t i f i e d by d e f i n i t i o n d r i l l i n g t o be done d u r i n g the 
s p r i n g . As a r e s u l t , f i g u r e s 5 and 6 are c o n c e p t u a l only, i n an 
e f f o r t t o p o r t r a i t the i n t e n t i o n i n the proposed t e s t mining. 



FEB 07 '94 11:33 001 P04 

BEYOND THE 1994 TEST WINING PROGRAM 

Assuming that a v i a b l e mining method f o r the 65 degree ore 
i s proven, mining beyond 1994 can be expected to resemble F i g . 7. 

The e x i s t i n g d e c l i n e would c o n t i n u e t o i t s economic l i m i t as 
determined by ore r e s e r v e s and p r o d u c t i o n l e v e l s - Ore zone access 
would be o f f the d e c l i n e and v i a s p i r a l l e v e l access ramps. The 
s p i r a l l e v e l access ramps accomodat e ore zone access above and 
below the main d e c l i n e ; the f a r t h e r up or down d i p you want to 
acc e s s the ore, the g r e a t e r the l e n g t h of the s p i r a l l e v e l a ccess 
ramp or the f a r t h e r i n t o the FW w i l l the p i v o t be 1ocat ed. Refer 
to F i g . 8. 

If s u f f i c i e n t mining i s e v e n t u a l l y planned, t o warrant a 
second a c c e s s , a v e n t i l a t i o n / e g r e s s r * i s e c o u l d be d r i v e n at 65 
degrees connect ing sect ions of the main d e c l i n e to depth. It 
would l i k e l y be d r i v e n i n segments by alimak. It c o u l d be 1.6m X 
2.4m and extend from s u r f a c e t o 1470 as i n d i c a t e d i n F i g . 7. It 
co u l d be downcast and c o n t a i n egress ladderways and a i r , water, 
dewater, b a c k f i 1 1 and power l i n e s . 
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