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SOUTH WALL EXPANSION STUDY 

SUMMARY 

The opportunity may exist to extend the life of the Island 
Copper orebody by a s  much as 3-5 yea r s .  Rea l iz ing  t h i s  
extension is contingent on the development of a method to 
mine past the original shoreline of Rupert Inlet. At 
present the south -wall of the open pit daylights about 
60-100 feet north of the original shoreline. Run of mine 
waste rock has been disposed of in a marine dump which 
extends as much as 3,500 feet south of the shoreline. The 
extension would require moving the pit's south wall about 
800-1000 feet south of the shoreline. 

A method of rendering the waste dump and underlying tills 
impermeable must be developed. Further we must be 
sufficiently assured of our ability to develop and 
maintain a stable rock slope along the profile of the 
relocated south wall. A field program aimed at resolving 
some of these questions has been conducted during the 
period June 1986 to January 1987 and is described herein. 

Dump Permeability 

The dump has been developed in a series of near parallel, 
concentric layers or passes. Run of mine waste is end 
dumped-near the current dump crest and subsequently dozed 
over the crest. Dump composition includes a variety of 
waste rock types and glacial tills from the early 
overburden removal. There are zones or layers of the dump 
with essentially no till and other areas with high till 
content. Size distribution ranges from the clay and silt 
fraction to boulders 10-15 feet in dimension. Historical 
measurements indicate that the angle of repose for the 
submarine portion of the dump averages about 31°. It was 
expected there would be some variation in dump 
permeability from area to area as a consequence of the 
above. 

The original program had been based on the execution of 
1-3 pump tests to determine permeability. Prior to 
performing the pump tests it was recommended that we 
excavate and map a series of surface trenches in order to 
confirm the zoned and variable nature of the dump. This 
would then allow pump tests to be executed at optimal 
locations. 
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In fact, a series of test pits were excavated during 
August and September. Each pit was approximately 100 feet 
long, 30 feet wide. and 25-30 feet deep. The pits were 
typically excavated 3-5 feet below water level. The pits 
evidenced the expected variations in grain size, till 
content, inclined bedding or layering, etc. They also 
exhibited an apparent response to tidal activity. 

Monitoring the tidal responses in the test pits and 
comparing them to the tides in the inlet, both with 
respect to magnitude and delay or time lag permitted a 
determination of hydraulic conductivity. Results ranged 
from 0.002-1.110 cm/sec and confirmed that a seepage 
barrier would be required to render the dump sufficiently 
impermeable. 

Technical Solution 

Historical studies had indicated there were three possible 
solutions f o r  controlling seepage through the dump. These 
were : 

a) slurry or diaphragm wall 
b) grouting 
c) excavation and replacement. 

Individual discussions with consultants and contractors 
that specialize in the aforementioned techniques provided 
no clear concensus as to which solution was optimal. 
Further, there was no obvious format for a field program. 
Therefore, during early October a 3 day panel type 
discussion was held at the Island Copper minesite. The 
discussion was attended by personnel from: 

ECO Geochemical Consulting Ltd. 
Franki Foundation Company 
GKN Keller Canada Ltd. 
ICOS Corporation of America 
Steffen Robertson and Kirsten (B.C.) Inc. 
Woodward-Clyde Consultants 

About one half of the participants had made previous 
visits to the site regarding the problem. All personnel 
received a data package in advance of their arrival. 
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The first day was dedicated to a detailed field tour of 
the site followed by a discussion of the data package. 
The second day involved a series of specific presentations 
by members of the various teams. The third day completed 
the presentations. This was followed by an open forum 
discussion of the presentations. 

Finally the participants were asked to indicate which 
method appeared to offer the best technical and economic 
solution based on the current level of knowledge. The 
response was nearly unanimous. The optimal solution 
appeared to be construction of a slurry wall keyed into 
the tills to render the marine dump impermeable. This 
would be followed by grouting of the underlying tills. 
The grouting would be effected via pipes embedded in the 
slurry wall during its construction. 

The next obvious step was to determine the geometry of the 
slurry wall and the nature of the underlying tills. 

Geotechnical Drilling 

Summary of Work Performed: 

Hole Dip Length (ft) Status Core Size 

D-96 
D-97 
K - 1  
D97A 
D97B 
D96A 
DlOl 
V- 6 
v- 3 

40; 132 
196 
165 3 175 

46.5-20.5O 1048 

46050 963 
281 3 249 

450 

40-4S0 947 

Abandoned 
I t  

11 

11 

Completed 
I1 

It 

11 

It 

- 
NQ3 
NQ3 
NQ3 
HQ3 
HQ3 

Core from the angle holes was geotechnically oriented by 
temporary employees as drilled. All drill core was 
logged, photographed and measured for recovery, RQD and 
megnetic susceptibility. All core is stored on racks in 
the upper core shack on the mine site. The core was 
logged by Mikko 0. Nyyssonen, M. Eng., P. Eng., a contract 
geotechnical engineer. During the time that V-6 and V-3 
were being drilled, Mr. Nyyssonen and J.L. Rotzien, B.A. 
Sc., P. Eng., also a contract geotechnical engineer, were 
utilized to monitor the drilling and log the till 
samples as they were recovered. 
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The floor of Rupert Inlet dips southward at about 10-153. 
The current south xall of the pit has been excavated at a 
shallow angle (38 ) due to slope stability problems. 
There was evidence (D-88 drilled in 4th Qtr.'85) of better 
rock slope conditions in the area of the proposed location 
for the new south wall. Improving the rock slope, that 
is, steepening the wall moves the daylight location of the 
proposed extension towards the shoreline. This diminishes 
the depth and length of the slurry wall, thereby reducing 
capital investment and facilitating construction. It also 
has the potential to reduce the overall stripping ratio of 
the extension. 

A program of three 1,000 foot "NQ-3" diamond drill holes 
had been outlined. The holes were oriented such that they 
would essentially garaglel the proposed new slope. They 
were drilled at 45 -50 to allow the core to be oriented 
for geotechnical analysis. Drilling commenced in 
mid-October and was completed in mid-January. Logs for 
the holes (D-96A, D-97B & D-101) are attached. They 
represent a total of 2,958 feet of successfully completed 
holes. 

Drilling shallowly inclined holes through the loosely 
consolidated marine dump proved to be extremely difficult. 
Two holes, D-96 & D-97, were attempted during October 
11-24, 1986. The holes were abandoned at depths of 132 
and 196 feet respectively. Both failed to successfully 
penetrate the dump and underlying tills. The holes were 
being drilled with a combination of HW and NW sized 
tricones. Following their failure the program was 
temporarily suspended. In early November a single hole 
was attempted utilizing a different drilling technique. 
The drill was a Krupp HB103. The drill features a 
hydraulic hanmmer that imparts energy to a center airtrack 
string and simultaneously advances a casing string by 
rotation. The intent had been to drill to bedrock with 
the HB103 and then lower I'BQ'' casing through the Krupp 
drill's casing. The technique worked, that is, the hole, 
K-1, was advanced 165 feet in 4 hours. Unfortunately it 
ran out of power at that depth and once again we had not 
reached bedrock. In late November we recommissioned the 
Longyear 44 diamond drill. On this occasion we were 
drilling with PW and HW sized tricones and also with more 
experienced drillers. The hole, D-97-A, near the site of 
the previously abandoned D-97 was easily advanced to 175 
feet. 
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Unfortunately a failure of the drilling equipment resulted 
in the loss of this hole. We had however, demonstrated a 
successful drilling method. In early December D-97-B was 
collared and completed. Subsequently D-96-A was collared 
and advanced to bedrock before a Christmas shutdown. In 
January, this hole was completed and followed by D-101. 

The holes have now been fully logged, all structural 
details recorded and point load tests completed. At 
present the data from these holes is being combined with 
that from historical drill holes plus mapping of the 
existing south wall. Once the results, in terms of design 
slope angle, are known the existing bench mine plans will 
be updated. 

Originally it was assumed that a seepage barrier would be 
located approximately 200 feet south of the daylight trace 
of the relocated wall. There has been some suggestion 
that this distance maybe ultra-conservative. In 
anticipation of some overall improvement of the rock slope 
and a slight reduction in the aforementioned stepout the 
location of the seepage barrier has been moved 200 feet 
towards the shoreline6 (Portions of the current pit's wall 
stgnd as steep as 47 . An increase in slope angle from 
38 to 43 would move the crest 200 feet.) 

At the conclusion of the previously discussed drilling 
program it was deemed appropriate to conduct a program of 
short vertical drill holes. The holes were located on the 
proposed profile for the seepage barrier. Three holes 
were planned but the program was concluded after the 
second hole. 

The holes were targeted at identifying the geometry of the 
seepage barrier. Specifically there is a need to 
determine the location of the marine dump-till interface 
and the till-bedrock interface. There is also a need to 
determine how uniform or predictable these contacts may 
be. Finally the nature of the tills in terms of in situ 
strength, permeability, etc. is of interest. 

The holes (V-3 and V-6) were completed using PW and HW 
tricones in the dump and "HQ-3" in the tills and 
underlying bedrock. The holes were 249 and 281 feet 
respectively. Additional equipment was mobilized to 
perform S.P.T.'s and packer tests. Geotechnical engineers 
were contracted to monitor the drilling on a continuous 
basis. Logs are attached. 
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The program was concluded after two holes because diamond 
drilling with HQ-3 equipment does not appear to be the 
best method of securing till samples. Although quite 
dense, based on the S.P.T.'s, the tills tended to be quite 
sandy and thus lacked cohesion. As a result the sample 
recovery was relatively low. Results of the holes are 
being incorporated into an update on the project's 
feasibility. 

Feasibility 

The conclusions of the seminar and results of the two 
drilling programs are being utilized to reassess the 
project's technical feasibility. This will involve 
revisions to the bench mine plans as a result of the 
redesigned slope and definition of the barrier geometry. 
It will also include the definition of the next stage of 
field work. It is expected this work will be conducted 
over the next 1-2 months. 
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COST SUMMARY 

Drilling 

Drilling (per attached) (B.C.) 

Contract Geotechnical Engineers (B.C.) 

Temporary Employees (Core Orientors) 

Utah - Labour 
Warehouse Issues 
Direct Orders 

Drilling Related Total: 

Test Pit Excavation 

$148,192.99 

10,801.06 

4,986.23 

2,163.71 
232.55 

3,200.58 

$169,577.12 

Utah - Labour 
Equipment 
Direct Orders 

1,050.99 
120.42 
40.00 

Test Pit Related Total: 

On-Goine Consultants 

$ 1,211.41 

Geotechnical (B.C.) 
Grouting (Outside) 
Slurry Wall (Outside) 

Consultant Related Total: 

Seminar 

Consult ants (B . C . ) 
Consultants (Outside) 
Contractors (Outside) 
Accommodation in Port Hardy 
Utah - Direct Orders 

Seminar Related Total: 

PROGRAM TOTAL: 

$ 1,432.70 
4,415.51 
1,591.10 

$ 7,439.31 

$ 4,990.69 
12,004.53 
11,244.03 
2,089.78 
999.33 

$ 31,328.36 

$209,556.20 



DRILLING COST SUMMARY 

Footage Hourly Misc. Total Depth 
Hole # Charges Charges Consumables Charges Cost (Feet) 

D-96 

D-97 

D-97-A 

D-97-B 

D-96-A 

D-101 

V-6 

v-3 

$ 2,478.00 $ 4,300.00 

- 10,560.00 

3,636.25 3,345.00 

17,557.75 3,652.50 

15,987.50 3,727.50 

15,871.50 2,985.00 

4,107.25 5,230.00 

3,525 S O  4,7 15.00 

$ 2,544.78 $ - 
4,800.40 2,281.07 

2,867.27 106.88 

3,275.72 932.19 

1,587.33 - 

3,412.60 828.15 

7,450.47 161.26 

6,385.81 161.26 

$ 9,322.78 

17,641.47 

9,955.40 

25,418.16 

21,302.33 

23,097.25 

16,948.98 

14,787.57 

132 

196 

175 

1048 

947 

963 

281 

249 

Sub. 
Total:  63,163.75 38,515.00 32,324.38 4,470.81 138,473.94 3991 

Mob /Demob 1,266.02 1,266.02 - 
0 

Misc. 
Equipment 274.24 274.24 - 

Sub. 
Total:  63,163.75 38,515.00 32,324.38 6,011.07 140,014.20 3991 

K- 1 - 5,4 15.00 500.00 393.79 6,308.79 165 

Mob/Demob 1,870.00 1,870.00 - 

9 

Total:  $63,163.75 $43,930.00 $32,824.38 $8,274.86 $148,192.99 4156 

Cost/Ft.  $35.66 

Cost /M. $116.98 



STATEMENT OF OUALIFICATIONS 

I submit that I am qualified to prepare and present this report. My 
qualifications are as follows: 

R.B. Findlay - Senior Engineer - Island Copper Mine, Utah Mines Ltd. 

1) B.A. Sc. Geological Engineering 1969, U.B.C. 

2) B.C.P. Eng., Registered October, 1972. 

3) B.A. Sc. Mineral Engineering 1976, U.B.C. 

4) Employed continuously as a geological engineer from May, 
1969, to June, 1975, as a supervisor in a Cu/Zn concentrator 
from July, 1976 to November, 1978, and continuously at Utah 
Mines Ltd. since December, 1978, as a mining engineer in a 
variety of capacities. I am presently under the supervision 
of R.B. Robertson. * R.B. Findlay 

Date: February 25, 1987. 
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