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VANGORDA OPEN-PIT

Introduction

The Vangorda deposit vill be the first of the Vangorda Plateau

deposits developed and mined. It is intended to prestrip and mine

the deposit over a period of four years from 1988 to 1991 inclusive.

Table 5.7.1-1.

There is a total of 27,946,000 tonnes of material to be moved, of

vhich 6,459,000 is considered ore. The effective stripping ratio is

3.33 to 1.

Hining Cd teria

The Vangorda pit is based on the folloving criteria:

(a) Material In-Place Specific Gravities
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L

'_.

Unconsolidated Overburden

lIaste Rock

Ore (For production
calculation)

Average - 4A

4C

4EC

- 4E

- 4EG

- 4EH

(b) Bench Height

lIaste

Ore

2.1

2.70

Heasured SG less 5 percent for
voids

2.83

3.27

3.68

3.75

3.96

3.67

13.5 metres

4.5 metres
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TABLE 5.1.1-1

ANNUAL MATERIAL MOVEMENT

VANGORDA OP~ PIT

(Tonnes Stated In Thousands)

i. ;"

1,595 1.81 ],33 4.48 •• .55 242 3.88 1. 62 2. 26 28 .• 1 "/ ,I'.

3.211 8.91 J. 81 5.04 54 .61 320 J. 91 1. 67 2.24 23 ••• III'

1,013 8.31 3. 78 4.53 54 .66 12 3. 92 1. 95 1. 97 21 .76 I

Kill Grade Ore ( ) 5\ Pb + Znl ) 4\ < 5\ Pb + Zn)

• Zn• Pb\ Pb+Zn

StOCkpile Grade Ore

Tonnes• Zn• PbTonnes \ Pb+Zn

Waste

Year Tonnes

1988 6,666

1989 6,029

1990 8,132

1991 661

11l
I........
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(c) Pit Slope Geometry

Southeast lIall

Northeast lIall

Southeast lIall

Northwest lIall

Overburden

(d) Pit Ramps

lIidth

Haximum Grade

(e) Drilling and Blasting

(f) Loading

(g) Haulage

5.7.3 Pit Design

(a) Haterial Description

5-12

450 slope

400 slope

450 slope

450 slope

350 1s ope

30 metres

8 percent

Current Faro practice

Current practice

All materials in 170-ton trucks

, ;

, ',
L

, '

; I,

Surficial deposits in the pit area consist mainly of glacial

till. Thicknesses of overburden range from 2 to 30 metres.

The till is relatively consistent and is composed of primarily
sandy silt wi th some sand and gravel. No permafrost was

encountered in any test pits or drill holes.

The waste rock wi thin the pit consists primarily of

non-calcareous phyllites. Host phyllites, especially in the

deposit footwall, are bleached, locally silicified and/or

chloritic and sulphide-bearing.
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Pit Slope Design

. ,

5.7.4

Pit slopes stability will be governed primarily by the

orientation of fault and foliation surfaces. Possible failure

modes include plane failure on foliation surfaces and wedge

failure on intersecting fault and foliation surfaces. The

northeast wall, with the foliation dipping into the pit, will

probably require a flatter wall. Further study will be

required to determine pit slopes; however, the pit slopes

contained within the criteria are realistic approximations.

Mining Plan Concept

The Vangorda pit will be mined as one phase. Benches will be taken

to ultimate walls as the pit is mined to ultimate depth.

Overburden will be removed with scrapers. Rock stripping operations

will start as soon as overburden stripping is sufficiently advanced

and necessary facilities are available.

All ore will be stockpiled outside the pit and rehandled into

haulage trucks to feed the crusher at the Faro Mill. Material

having a combined grade above 5.0 percent (Pb+Zn) will be delivered

to the crusher as required. Material with grades between 4.0 and

5.0 percent (Pb+Zn) will be left in stockpile and treated after

open-pit mining is complete.

\/aste from the pit will be disposed of in a single waste dump

outside the pit area (see Figure 5.9.1-2) .
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Mining Plan

(a) Mining Plan Description [Figure 5.7.5-1]

The Vangorda open-pi t vill be approximately 1,000 metres in

length, 400 metres in vidth at the videst point and 110 metres

in depth. The longitudinal axis of the pi t is approximately

northvest/southeast vith the deepest portion to the northvest

end of the pi t. Access to the pi t vill be a ramp loca ted on

the southvest pit vall vhich viII exit the pit on the

northvestern end of the pit.

(b) Current Condition

(c)

At the present, no preproduction york has been undertaken at

the pit site. Site clearing, vater diversion ditching and pit

area devatering have not been started. No facilities are

available at site.

Mining - 1987

\lork at the Vangorda pit, during 1987, vill consist of site

clearing, vater diversion and a start on pit area devatering.

(d) Mining - 1988 [Figure 5.7.5-2J

Mining viII commence at the 1,170 metre elevation at the north

end of the pi t. During the early part of the year, the

Vangorda Creek diversion vill be constructed. Some of the

unconsolidated overburden viII be used for the diversion dam.

By year-end, the pi t vi 11 be mined dovn to the 1,130 metre

elevation and 6.7 million tonnes of vaste vill have been

removed .

. During the year, one shovel viII have been operating in this

pit.
-----.

Pit status at the end of the year is shovn in Figure 5.7.5-2.





.'

5.8.2

5-16

A total of 256,315,000 tonnes Yill be removed from the pit during a..)
10 year period. This total is comprised of 40,645,000~ tonnes

overburden, 190,677,000: tonnes yas te and 24,993,000 tonnes ore.

Table 5.8.1-1 gives the annual mining Quantities.

Mining Cri teria

The Grum open-pit is based on the folloYing criteria:

(a) Material In-Place Specific Gravities

Unconsolidated Overburden

lIaste Rock

Ore (for production
calculation)

Average - 4AO

- 4A4/4AE

- 4B

- 4C

40

- 4E

- 4G

- 48

- 4J

- 4K

- 4LO

- 4L4/4LE

2.10

2..1.0.-
Measured SG less 5 percent
for voids

3.23

3.31

3.00

3.45

3.53

4.32

4.42

3.86

3.87

3.84

3.11

3.29
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TABLE 5.8.1-1

l.

ANNUAL ftATERIAL MOVEMEIIT

aRUM OPEN PIT

ITonn•• Statad In Thou••nds.

W.st_ Kill Gcad. 0 •• ( ) 5\ Pb + Zn) Stockpile Grad. 0 .. ,4\ ( 5' Pb + Zn)

Y.ar Tonnea Tonnes , Pb+Zn , Pb , Zn ~ ~ Toftn•• , Pb+ln , Pb Un ~ ~--- ---

1988 1,]]4 ( ",-

19119 21.500 -J::' 52 5.16 2. 20 3.66 ,. .41

qZ.~.1 1990 20,208: 210 5.62 1. 96 1. 66 " ••• 51 ].81 1. 21 2.54 24 .77

7 1•? 1991 29,190 1,311 '7.37 2.66 4.11 .. ••• '89 ). 92 1. 28 2.64 25 .5',~ .-/ 1992 31,684 1,891 '7.25 2.59 4.66 .2 .• 2 "0 3. OS 1. 27 2.511 24 .•0

,fl ,1,.- 1993 34,211 3.314 7.11 2.15 4.92 ., .., .50 3. 9' 1. 35 2.6] 25 .50

1. '} 1994 32.168 4,097 '.92 J. )'1 5.55 S. .05 41' 3.91 1. 54 2.31 21 .• 5

..,.11 1995 29.'2' '.950 9. SO 3. 5' 6.05 • 0 .9 • 119 3. .7 1. 5) 2.34 2. ..,
1. 1 1996 21,832 3.209 '.81 '.3S 5.'. 51 .00 419 l.Ui 1. 51 2.29 20 .13

I, I 1991 3,701 3,558 0.81 J.31 5.5. 59 1. 01 ,., loll 1. 55 2.33 21 .18
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(b) Bench Height

lIaste

Ore

(c) Pit Slope Geometry

Southeast Vall

Northeast lIall

Southvest Vall

Northvest Vall

Overburden

(d) Pit Ramps

Vidth

Haximum Grade

(e) Drilling and Blasting

(f) Loading

(g) Haulage

5.8.3 Pit Design

(a) Haterial Description
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13.5 metres

4.5 metres

400 slope

400 slope

450 slope

450 slope

350 slope

30 metres

8 percent

Current Faro practice

Current practice

All material in 170-ton trucks

Surficial deposi ts vi thin the pi t area consists primarily of

morainal and glaciofluval deposits. Depths of this overburden
material range from zero to 10 metres in the northern portion

of the deposit to over 100 metres in the southern end. This

material contains tills, uniform silts and gravels. Some

pockets of permafrost have been encountered, but do not appear

to be extensive. The overburden is knovn to be

vater-saturated in some areas, but the extent of saturation

has not been defined.
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5.8.5 Mining Plan

(a) Mining Plan Description

The Grum open-pit viII be ultimately 1,150 metres in length,

850 metres in vidth and 300 metres in depth. The longitudinal

axis of the pit is approximately northvest/southeast. The

ramp exit from the pit vill be on the southves t corner, 220

metres above the ultimate pi t bottom. Mining activi ties in

the Grum open-pit viII start in late 1988 and continue until

late 1997. A total of 25 million tonnes of ore and 231

million tonnes of vaste viII be mined.

(b) Mining - 1988

Mining viII begin in late 1988 vith scraper removal of

overburden. Stripping of the stage one pit viII be started at

the 1,310 metre elevation. During the year, 1.3 million

tonnes of material viII be removed.

(c) Mining - 1989 [Figure 5.8.5-1]

Early in 1989, tvo shovels viII be available to the Grum pit.

Stage one stripping viII continue during the year vith

scrapers and shovels operat ing. Approximately 21. 5 mi llion

tonnes of vas te vill be removed. A minor amoun t of ore

(52,000 tonnes) viII be mined and stockpiled.

Figure 5.8.5-1 shovs the pit status at the end of the year.

, .-'

(d) Mining - 1990 [Figure 5.8.5-2]

One shovel viII be removed from the Grum pit for use at the

Vangorda pit early in 1990 and replaced in the latter part of

the year. By year-end, tvo shovels viII be operating in the

Grum pit. Approximately 270,000 tonnes of ore viII be mined

and stockpiled. \/aste removal vill amount to 20.2 million

tonnes.

Pit status at the end of 1990 is shown in Figure 5.8.5-2.
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(e) Mining - 1991 [Figure 5.8.5-3]

During 1991, 1.7 million tonnes of ore viII be produced from

stage one of the Grum pi t along vi th 29.2 million tonnes of

vaste from stages one and tvo. At year-end, three shovels

viII be operating in the Grum pit.

Pit status at the end of 1991 is shovn in Figure 5.8.5-3.

(f) Mining -·1992 [Figure 5.8.5-4]

Ore production vill continue to come from the stage one pi t

vith 2.3 million tonnes of ore being released. Stripping vil1

continue on the stage tvo pit.

A total of 31.7 million tonnes of vaste viII be mined during

the year. At completion of the Faro pit, a fourth shovel viII

be moved into the Grum pit.
Pit status at the end of 1992 is shown in Figure 5.8.5-4.

(g) Mining - 1993 [Figure 5.8.5-5]

During the year, ore production viII come primarily from stage

one vith only a small portion liberated in stage tvo.

Stripping of stage tvo viII continue. A total of 3.8 million

tonnes of ore and 34.3 million tonnes of vaste viII be mined.

Pit status at the end of 1993 is shown in Figure 5.8.5-5.

(h) Mining - 1994 [Figure 5.8.5-6]

During early 1994, stage one viII be completed and stage two

will become the primary source of ore production. During the

second quarter of the year, stripping vill start on stage

three. A total of 4.6 million tonnes of ore and 32.2 million

tonnes of vaste viII be mined.

Pit status at the end of 1994 is shown in Figure 5.8.5-6.
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(i) Mining - 1995 (Figure 5.8.5-7]

Ore production ·vill be 4.7 million tonnes from the stage tvo

pit during the year. Associated vaste from the stage tvo pit

and stripping in the stage three pit viII produce 29.4 million

tonnes of vaste during 1995. During the third quarter, a

shovel viII be retired from service and three shovels viII be

operating in the pit at the end of the year.

Pit status at the end of 1995 is shovn in Figure 5.8.5-7.

(j) Mining - 1996 [Figure 5.8.5-8]

The stage tvo pit vill be completed during the year and the

stage three pi t vill become the ore source. A total of 3.6

million tonnes of ore and 27.8 million tonnes of vaste viII be

mined. During the second quarter of the year, opera t ing

shovels viII be reduced from three to tvo.

Pit status at the end of 1996 is shovn in Figure 5.8.5-8.

(k) Mining - 1997 [Figure 5.8.5-9]

The Grum pit vill be completed during 1997. Production vill

be 3.9 million tonnes of ore and 3.7 million tonnes of vaste.

Pit status at the end of open pit mining in Grum is shovn in

Figure 5.8.5-9.

VANGORDA/GRUM SITE FACILITIES

General

The site development for the mining of the Vangorda and Grum deposit

viII consist primarily of road access, vater diversion, site

clearing, electrical pover supply, changehouse and a shop for

equipment servicing. The site plan shoving pit and dump locations

is given in Figure 5.9.1-1. The ore haulage road is shovn on Figure

5.9.1-2.
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5.9.2 Site

Si te clearing vill be undertaken during 1987. The areas to be

cleared are lightly to moderately forested. There is existing road

access to the site. Start of York is governed only by yea ther,

environmental permits and mobilization time.

The tvo vaste dump locations and final open pits are shovn on Figure

5.9.1-1. Their location necessitates the redirection of a number.of

vater courses. Ditching vill be required around the upper slopes of

the pits to divert vater from existing vater courses.

Si te Facili ties

The planned operation takes into consideration the continued use of

maintenance facilities. varehouse and offices at the Faro site.

Minimal facilities vill be provided at the Vangorda/Grum site.

A tvo bay running maintenance and lubrication shop vi th a small

attached ready-use varehouse. This building vill be a

pre-engineered structure vithout crane facilities. Shop dimensions

vill be 23 metres by 20 metres. The varehouse and office vill be a

5 metre by 24 metre lean-to attached to the shop.

mining crev.

Total locker

A prefabricated changehouse vill be provided for the

Facili ties vill be provided for both men and vomen.

capacity vill be for,100 people.

5.9.3

..,
"

5.9.4 Pit Dumps

Tvo separate vaste dumps vill be provided in one common vatershed.

One dump vill be provided for each pit. The dump sites are near the

pit exits and vill fill tvo ravines. Dump locations permit a short

flat haul for vaste from the pit edge.
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5.9.5

5.9.6
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Ore Storage and Haulage

Ore from the Vangorda and Grum pi t will be stockpiled in the pi t

area and hauled to the Faro Hill as required. The haulage road will

be 14 kilometres in length with maximum grades of 2 percent against

the load.

Power Supply

Electrical power will be provided by a short line from the main NCPC

power line to the Faro Site. The power line will be 5,000 metres in

length. Power will be transmitted transformed down from 138 kv to

34.5 kv and transmitted to the mine site at 34.5 kv. In the pit

area, it will be further transformed to 4.16 kv for pit use.
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