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LORNEX OPEN PIT SLOPE STABILITY 

October 3, 1984 

Introduction 

The Lornex mine i s an open p i t porphyry copper and 
molybdenum deposit. Ore production began i n 1972. T o t a l 
production i n c l u d i n g ore and waste averages about 240,000 tons per 
day. The si z e of the p i t i s now 7000' long x 5000* x 1250* deep 
o v e r a l l . The top e l e v a t i o n of the p i t i s 5400' A.M.S.L. and the 
bottom i s 4152* A.M.S.L., fo r an o v e r a l l v e r t i c a l depth of 1250'. 
Most of the walls are s t i l l temporary except f o r the top of the 
northwest w a l l and possibly the south w a l l . 

Slope Angles 

The maximum inter-ramp slope height at present i s 480* 
v e r t i c a l f e e t . Actual slope angles f or these slopes vary from 37 
degrees on the west w a l l , to 35 degrees on the south wall and 32 
degrees on the east w a l l . The average o v e r a l l design slope angle 
f o r the walls of the p i t i s 32 degrees. Design slope angles f o r 
low slope heights vary from 25 degrees to 42.5 degrees depending 
on the rock conditions; whether i n a strong f a u l t zone or i n very 
fresh, competent weakly j o i n t e d , strong rock. 

Geology and Structure 

The engineering materials out of which the walls are 
constructed are e s s e n t i a l l y two phases of the Guichon B a t h o l i t h . 
The west w a l l occurs mostly i n the Bethsaida Granodiorite and the 
other walls i n the Skeena Quartz D i o r i t e which i s the ore host 
rock. The Lornex Fault s t r i k e s n o r t h e r l y through the base of the 
west wall and separates the two major rock types. It dips westerly 



Geology and Structure (cont'd) 

from 45 degrees to 85 degrees and ranges i n width from 150 to 300' 
of intense f r a c t u r i n g and hydrothermal a l t e r a t i o n . Within the 
Skeena Quartz D i o r i t e i s a quartz porphyry dyke, trending S45deg.E 
through the southeast corner of the p i t . 

The Bethsaida Granodiorite i s a coarse grained 
q u a r t z - r i c h rock which varies from a fresh, massively j o i n t e d 
15,000-29,000 p s i rock down to a weak, intensely a r g i l l i c l y 
a l t e r e d rock i n f a u l t zones with an estimated average of 4,500 
p s i . The Skeena Quartz D i o r i t e i s pervasively a r g i l l i c l y a l t e r e d 
and v a r i e s from an estimated 15,000 p s i (weakly altered) down to 
perhaps 4-500 p s i when intensely a l t e r e d to c l a y . These rock 
strengths are f i e l d estimates only. This intense a l t e r a t i o n 
occurs mostly where the ore zones butt up against the Lornex 
F a u l t , i . e . i n the footwall of the west w a l l . The quartz porphyry 
dyke i s i n t e n s i v e l y j o i n t e d and i s commonly over an estimated 
29,000 p s i except where a l t e r e d . 

The major s t r u c t u r a l features at Lornex include the 
Lornex F a u l t , the west wall f a u l t zones i n the Bethsaida 
Granodiorite, and the intense f r a c t u r i n g and f a u l t i n g and vein 
systems of the Skeena Quartz D i o r i t e . 

The s t r u c t u r a l grain within the Bethsaida Granodiorite 
i n the p i t west wall i s N20 - N30 degrees E, truncated by the 
Lornex F a u l t . Swarms of major f a u l t s with 1.61 to 10' of gouge 
s t r i k e w i t h i n t h i s trend and dip mainly at 60 degrees i n t o the 
w a l l . They a l t e r n a t e with zones of fresh, m i l d l y fractured 
Bethsaida Granodiorite. 
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Hydrology 

High water l e v e l s occur i n a l l walls of the p i t 
monitored by piezometers. This i s a l s o evidenced by wet patches 
on walls where f a u l t s and veins dip i n t o the wall and by a r t e s i o n 
water at the toe of some wal l s . Ground water in v e s t i g a t i o n s 
i n c l u d i n g well pump tests and h o r i z o n t a l d r i l l i n g have been 
conducted on both east and west wa l l s . These show that the 
Bethsaida Granodiorite and the quartz porphyry dyke are quite 
permeable and drainable, whereas the Skeena Quartz D i o r i t e i s not. 

Slope S t a b i l i t y Program 

The slope s t a b i l i t y branch of the Mine Engineering 
Department at Lornex i s under the geology group. It includes one 
geo l o g i s t , an EDM surveyor and a survey helper. The geotechnical 
consultant i s Golder Associates of Vancouver. A l l fieldwork and 
gathering of data i s done by Lornex s t a f f , though o c c a s i o n a l l y 
under the f i e l d guidance of Golder personnel. 

Routine fieldwork includes EDM monitoring of over 90 
prisms, hydrology monitoring of over 40 standpipes and pneumatic 
piezometers, and over 80 h o r i z o n t a l drainholes and subsurface 
monitoring of 7 sinco holes plus g e o l o g i c a l mapping of major 
f a i l u r e zones and major s t r u c t u r e s . P e r i o d i c work includes 
c o n t r o l of h o r i z o n t a l drainhole programs and s p e c i a l 
i n v e s t i g a t i o n s such as the d e t a i l e d study of the hydrology and 
structure of the west w a l l . 
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Slope S t a b i l i t y Program (cont'd) 

Surface w a l l movements are detected by monitoring of 
EDM prisms. This i s done biweekly except when movements are high, 
i n which case d a i l y measurements are required. When movements of 
1/2" per day or more are recorded mine operations i s a l t e r e d and 
remedial a c t i o n taken. Causes of movement are u s u a l l y a 
combination of g e o l o g i c a l structure and high water pressure. 
These causes are a c t i v a t e d by such things as increasing w a l l 
height or slope angle and mining and b l a s t i n g at the toe. 

Immediate remedial a c t i o n can involve leaving a skin 
of muck at the toe to be mined l a s t and only on day s h i f t or 
d i v e r t i n g water entering cracks on the f a i l u r e zone; f o r example, 
longer term programs involve more preventive maintenance of wall 
movements than troubleshooting. These include r e t a r d i n g water 
flow i n t o the p i t by perimeter d i t c h designs and well dewatering. 
For ground water c o n t r o l within the p i t , h o r i z o n t a l drainhole 
d r i l l i n g i s conducted. On the west wall of the p i t we have a 
regular program to d r i l l a s e r i e s of drainholes on a wide berm 
every 120 v e r t i c a l f e e t . Based on a past large, very a c t i v e 
f a i l u r e on t h i s w a l l , the purpose of t h i s d r i l l i n g i s to maintain 
the wall at the present designed 35 degree angle by shallow 
de p r e s s u r i z a t i o n . The r e s u l t s of the l a s t drainhole program ended 
in A p r i l , 1984 i n d i c a t e t h i s can be achieved. From 39 drainholes, 
which produced an i n i t i a l t o t a l flow of 195 U.S. gpm, a peak 
depressurization of 40% to 60% was achieved. This i s f o r a s t r i p 
extending about 100* perpendicular to the surface of the west w a l l . 
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Slope S t a b i l i t y Program (cont'd) 

The t y p i c a l f a i l u r e made at Lornex Mine i s toppling, 
or b e t t e r termed " t i l t i n g " , on these shallow slopes. This occurs 
on major f a u l t s and f a u l t e d veins dipping i n t o the west and east 
walls* I t i s best exemplified by west wa l l f a i l u r e s now but i n 
the past was very pronounced on the east w a l l a l s o . Minor s i n g l e 
or double bench wedge f a i l u r e s occur l o c a l l y on both the east and 
west w a l l s . No catastrophic f a i l u r e has been envisaged at the 
Lornex p i t l a r g e l y because no major in-dipping structures at a 
shallower angle than the p i t slope have been detected as yet. 

Lornex Tour 

The C.I.M.M. tour w i l l be on October 25th from 11:00 
A.M. to 12:30 P.M. During t h i s time we w i l l have a 1/2 hour s l i d e 
show and b r i e f explanation of p i t slope s t a b i l i t y and 1/2 to 1 
hour p i t tour to see points of i n t e r e s t . See attached p i t plan 
f o r p i t stop. The p i t stop w i l l focus on a h o r i z o n t a l drainhole 
fan and a view of one or more f a i l u r e zones. 

I.D.: 00510 
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