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Summary

Water quality and physical monitoring programs were performed during 2000 in accordance with Water
Licence IN89-002 (the “Licence”). This report presents the data that was gathered and an overview
interpretation of the information.

Anvil Range Mining Corporation (“ARMC”) entered into receivership in April 1998 and, since that time,
management of the mine site has been under the direction of Deloitte & Touche LLP, acting as court
appointed Interim Receiver.

Surface and ground water monitoring was conducted in 2000 by ARMC generally according o or in
excess of the schedule for “temporary cessation of operations”, as appropriate, and the results are
presented in this report. The macroinvertebrate and stream sediment monitoring program that is
scheduled for performance every second year was not performed in 2000 because it had been performed
in 1999, The annual geotechnical/physical inspection was completed in 2000 by Steffen Robertson and
Kirsten (Canada) Inc. and their full report is appended. A performance review of the water treatment
plant for 2000 is not necessary because the plant was not operated during 2000.

Mining activities in the Grum and Vangorda Open Pits were suspended in February 1998 and the shut
down continued through 2000. Known economic ore reserves in the Vangorda open pit had been
depleted at the time of the shut down. There was no dewatering of open pits carried out in 2000. Several
smaller ponds were managed by pumping into the open pits.

Water quality entering Vangorda Creek was generally in compliance with the Licence, in 2000, including
seepage from the Grum rock dump with the exception of several isolated events of short duration that are
described in this report. Seepage from the Vangorda rock dump continued to be collected in Little Creek
Dam, in 2000, from where it was pumped info the mined out Vangorda open pit for storage. The water
level in the Vangorda pit was monitored and was observed to rise at an increased rate in 2000, as
compared to 1998 and 1999, due to the increased precipitation experienced in 2000. The concentration
of total suspended solids in the fish rearing habitat in lower Vangorda Creek were briefly elevated in
September 2000 as a result of the influences of the unusually high precipitation that was experienced
through the summer.

Several physical maintenance tasks were completed in 2000. Erosion protection was upgraded at various
culverts and at the Little Creek Dam emergency outflow channel. Contractor removal of overhanging
rock faces at the Vangorda Creek diversion flume was arranged in 2000 for performance prior to spring
2001. Preliminary planning was developed, in 2000, for re-starting the Grum/Vangorda water treatment
plant for possible future treatment of water from the Vangorda pit.

. Gartner
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One technical advisory committee meeting was held in 2000 at the minesite that included tours of the
z minesites. The primary topics discussed at the meeting included current environmental issues and on-
I . . .
going environmental management through the shut down period.
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1. Introduction

1.1 General Introduction

This annual environmental report has been prepared as described in Part A Section 9 of Water Licence
IN89-002 (the “Licence™). This report provides estimated water quantities used during 2000 and an
interpretation of trends znd variations in water quality data. Anvil Range Mining Corporation
(“ARMC”) entered into receivership in April 1998 and, since that time, the mine site has been under the
management of Deloitte & ToucheLLP as court appointed Interim Receiver of Anvil Range Mining
Corp. ("Deloitte & Touche”). This report, including all data presentations and interpretations, was
prepared by Gartmer Lee Limited (“Gartner Lee™) based on information provided by ARMC and Steffen
Robertson and Kirsten (Canada) Inc. (“SRK”).

This report presents the results of surface and ground water quality monitoring per the Licence. All of
the field information, unless stated otherwise, was gathered by ARMC. The macroinvertebrate and
stream sediment monitoring program that is scheduled for performance every second year was not
conducted in 2000 because it had been performed in 1999. The physical moenitoring program described
in the Licence was performed in 2000 by SRX and their full report is appended.

Open pit mining activities were suspended in February 1998 and remained suspended through 2000. At
the time when mining activities were suspended, the known economic ore reserves in the Vangorda open
pit had been depleted. During previous mine operations, ore from the Vangorda and Grum open pits was
trucked approximately 13 xm to the Faro concentrator plant where tailings were deposited in the mined
out Faro pit. There has been no tailings deposition at the Vangorda Plateau minesite. Activities at the
Faro mine site are reported separately under Water Licence QZ95-003.

No water was pumped frora either the Grum or Vangorda open pits during 2000. The water elevation in
the Vangorda open pit was monitored and updated projections of the rate of filling of the pit were made.
The water treatment piant was not operated during 2000. Some mine site surface run off water entered
Vangorda Creek via the Grum interceptor ditch and Grum Creek.

Water quality monitoring locations are illustrated on Figures 1 and 2 and are listed on Table 1.

Analytical results for 2000 for all parameters analysed are listed in Appendix 1 with statistical
sumimaries.

1.2 Overview Of Mine Water Management Systems

The mine water management system is illustrated on Figure 2.

Gartner
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Natural run off water from the slopes above the Grum Pit is diverted around the Grum pit via the Grum
interceptor ditch. The interceptor ditch also collects water pumped from the deep wells (during mine
operations pre-1998) along the eastern perimeter of the pit. In addition, water discharged from the water
treatment plant clarification pond (during mine operations pre-1998) enters the interceptor ditch.

Water from the Grum interceptor ditch passes into two settlement ponds referred to as the Sheep Pad
Ponds. A smaller “pre-settlement” pond allows for initial settlement of coarser heavier particles and for
dissipation of flow energy. The main pond (Sheep Pad Pond) provides retention time for settlement of
finer particles. The Sheep Pond outflow passes into Vangorda Creek at the plunge pool above the haul
road.

During mine operations (pre-1998), dewatering of the Grum pit was accomplished in several ways.
Water was pumped from deep wells located around the eastern perimeter of the pit in an attempt to
intercept ground water prior to its” entering the pit. Water pumped from these deep wells was directed
into the Grum interceptor ditch. Dewatering of the underground exploration workings below the Grum
pit was performed via wells into the workings drilled from within the pit. In 1997, some of the
underground workings were intercepted by pit development and it is uncertain whether future dewatering
of the underground workings will be necessary or possible. Water pumped from the underground
exploration workings and any other water that accumulated in the pit was pumped to the water treatment
plant holding pond prior to pumping into the plant for treatment.

Grum Creek contains water from only a portion of its’ original catchment due to re-routing of surface
water into the Sheep Pad Pond and interception of ground water in the Grum open pit. A portion of the
remaining Grum Creek flow has been diverted, since 1996, towards a settlement pond referred to as the
Moose Pond which is a natural swale in sandy gravely soil that is bermed at the downstream end. Use of
this diversion is intended to minimize suspended sediment loadings entering Vangorda Creek via Grum
Creek. To date when the Moose Pond diversion has been in-place, the diverted Grum Creek water has
seeped into the ground and there has been no accumulation of water in the Moose Pond.

Water is diverted around the Vangorda Pit via the Vangorda north east and north west interceptor ditches
as well as through a diversion of Vangorda Creek. The Vangorda north east interceptor ditch passes
water from the slopes to the north east of the pit into Shrimp Creek which, in turn, reports to the Main
Fork of Vangorda Creek. The north west interceptor ditch diverts water from the north west slopes into a
settlement/ground water recharge basin with overflow from the basin entering the plunge pool above the
haul road. Vangorda Creek is diverted around its’ natural channel via a half culvert flume which
discharges into the plunge pool above the haul road. Vangorda Creek is then returned into its’ original
channel below the haul road.

Prior to the depletion of economic ore reserves in the Vangorda open pit in 1998, the Vangorda open pit
was dewatered into Little Creek Dam from which location water was subsequently pumped to the water
treatment plant. Since the depletion of known economic ore reserves and during the current cessation of
mining activities, the Vangorda open pit has not been dewatered and run off water which accumulates in

Gartner
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Little Creek Dam has been pumped into the mined out Vangorda open pit in order to maintain an
appropriate water level in Little Creek Dam. The run off water which accumulates in Little Creek Dam
is typically non-compliant for zinc and other parameters due to the collection of surface run off and
seepage from the Vangorda rock dump.

Figure 1: Vangorda Plateau Drainage and Monitoring Locations
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Figure 2: Water Quality Monitoring Locations
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Table 1: Water Quality Monitoring Locations

Vi Vangorda Creek, upstream from the mine and Blind Creek road.

V2 Grum Creek, upstream from its confluence with Vangorda Creek.

V2A Grum Creek diversion to Moose Pond.

V4 Shrimyp Creek, upstream from its confluence with Vangorda Creek.

V5 West Fork of Vangorda Creek upstream of mine access road.

V6A A small tributary (AEX Creek) to the west fork of Vangorda Creek.

V7 Overflow from the Grum portal.

Ve Vangorda Creek near the bridge to Faro town water supply.

V14 Southwest sump Grum main waste dump.

V13 Sulphide cell sump Grum main waste dump.

V16 Southeast sump Grum main waste dump.

V17 Grum Interceptor Ditch when interceptor wells are pumping.

V17A Surface drainage from the northern side of the Ore Transfer Pad at the upstream side of
the Vangorda haul road.

V18 Grum southeast interceptor ditch, when interceptor wells are pumping.

V19 Vangorda pit northwest interceptor ditch.

V20 Vangorda pit southeast interceptor ditch.

V21 Vangorda Waste Dump collector sump {middle).

V21A Vangorda waste dump collector ditch at the discharge into Little Creek Darn.

V22 Vangorda pit water and Vangorda Lake at closure.

V23 Grum pit water and Grum Lake at closure.

V23A Grum Pit water in the Grum external sump

V24 Influent to treatment plant,

V25 Effluent from treatment plant at clarification pond outflow.

V25BSP Outflow from the Sheep Pad Pond just above the Vangorda Creek plunge pool.

V26 “Little Creek” between Vangorda pit and waste dumps,

V27 Main stem of Vangorda Creek upstream of the confluence with Shrimp Creek.

V28 to V33 Vangorda Rock Dump Drains #1 through #6.

V34 to V38 Groundwater wells GW94-01 through GW94-05 below Vangorda rock dump.

V39, V4( Piezometers P94-01a and P94-01b on Vangorda dump toe berm.

V41, V42, V43 Piezometers P94-02a, P94-02b and P94-02c on Vangorda dump toe berm.

Va4, V45 Piezometers P94-03a and P94-03b on Vangerda dump toe berm.

Va6, V47 Piezometers P94-04a and P94-04b on Vangorda dump toe berm.

{02/27/01.Vangorda 2000 Env Rpt.doc)
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2.  Water Use

Water Licence IN89-002 permits the use of up to 3.5 million Igpd (Imperial gallons per day) or 5.8
million m® per year of water for storage, diversion and return. The total water usage includes water
passed through the water treatment plant (nil in 2000}, water diverted in the Vangorda Creek diversion
flume, water diverted in the Grum interceptor ditch, and water accumulated (“stored”) in the Grum and
Vangorda open pits.

In total, the water estimated for these purposes during 2000 was greater than the allowable quantity as
summarized on Table 2. This apparent over use of water was largely due to the volume of water flowing
through Vangorda Creek, which is out of the control of mine management. Since the flow through the
Vangorda Creek diversion flume and the Grum Interceptor Ditch were not directly measured frequently
enough to allow an accurate estimation of annual flow, the estimated “normal” flow calculated from
hydrology data was used (the annual precipitation for 2000 was 139% of “normal”).

The quantity of water that accumulated in the Vangorda open pit in 2000 was accurately estimated at
900,000 m®, based on observed increases in the in-pit water elevation. This quantity includes water
pumped from Little Creeck Dam and water syphoned from the Sheep Pad Pond.

During 2000, run off water which accumulated in Little Creek Dam was pumped into the Vangorda pit.
There was one period of pumping in 2000 during August when an estimated total of 53,000 m® of water
was pumped info the Vangorda pit at an estimated pumping rate of 34 litres per second (540 USgpm). A
portable submersible pump was utilized operating from a portable diesel generator.

During 2000, water was syphoned from the Sheep Pad pond into the Vangorda open pit during May/June
and again in September in order to prevent water that contained total suspended solids at a concentration
greater than the Licence maximum allowable discharge limit from entering Vangorda Creek. An
estimated 30,000 m® of water was syphoned in 2000.

The quantity of water that accumulated in the Grum open pit in 2000 is roughly estimated at 300,000 m®,
based on annual average hydrologic data. The water elevation in the Grum pit has not been surveyed and,
therefore, an accurate estimate can not be made at this time. The water elevation in the Grum pit
remained very low, in 2000, with respect to the overflow elevation and, therefore, this rough estimate of
accumulated quantities is considered appropriate, at this time.

Gartner
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Table 2: 20006 Estimated Water Use

Use for Storage, Diversion and Return in 2000

Estimated Quantity

(‘000 m’)
Vangorda Creek diversion' 8,258
Location V25BSP below Sheep Pad pond’ 925
Stored in Vangorda Open Pit 900
Stored in Grum Qpen Pit' 300
Total Water Use 10,383
Other Water Quantities in 2000 Estimated Quantity
(‘000 m*)
Pumped from Little Creck Dam into Vangorda Pit* 53
Syphoned from Sheep Pad pond into Vangorda Pit* 30
WTP Feed from Grum Holding Pond and Little Creek Dam 0

NOTE: 1. These quantities estimated as “average annual flows” from hydrolegic data;

flow measurement was teo infrequent to allow a calculated quantity

2. These quantities included in the quantity “Stored in Vangorda Open Pit”.

{02/27/0t-Vangorda 2000 Env Rpt.dec) 7
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3. Open Pits and Rock Dumps Water Quality

3.1 Grum Open Pit (V7, V17, V23, V23A)

Location V7 1s outflow from the underground exploration workings. There was no flow at this location
during 2000 and no samples were collected. The deep dewatering wells at the perimeter of the Grum
open pit were not installed and, therefore, no samples were collected at location V17 during 2000.

Water quality in the Grum open pit has been monitored at both location V23 (pit pond) and location
V23A (Grum pit water holding pond). Location V23A was monitored routinely during mine operations
because it represented the combination of all sources in the pit such as various collection sumps and the
underground workings. Location V23 has been routinely monitored since mine shut down (February
1998) because it represents the accumulation of water in the pit in the absence of dewatering activities.

Four samples were collected at location V23 (pit pond) in 2000, in March, June (twice) and September.
The samples were collected as grab samples from the surface of the pit pond. The concentrations of total
and dissolved zinc ranged from 0.02 mg/L to 11.9 mg/L and from 0.02 mg/L. to 0.7 mg/L, respectively,
n 2000. The concentration of sulphate ranged from 192 mg/L to 488 mg/l. and pH remained neutral at
7.7 in 2000. The concentrations of total zinc and sulphate were greater in 2000 than in 1999 and an
increasing trend appeared to be developing in 2000. This trend is reasonable and is attributed to the
flushing of residual contaminants from broken mineralized material in the pit bottom.

One sample was collected at location V23A in 2000 to determine the quality of run off water that
accumulated in the Grum pit holding pond. Water quality was demonstrated to be compliant with
concentrations of total and dissolved zinc of 0.18 mg/L and 0.15 mg/L, respectively. A small quantity of
this water that had accumulated in the holding pond was pumped nto the Grum pit in August 2000 in
order to prevent an overflow and possible erosion of the holding pond dyke.

3.2 Grum Rock Dump (V14, V15, V16, P96-A/B)

3.2.1 Seepage

Locations V14, V15 and V16 are surface seepages at the toe of the ultimate (per design} Grum rock
dump area. Locations V14 and V16 are not currently specifically located in the field but would become
defined as part of possible future construction of a toe seepage collector ditch. No samples were
collected at locations V14 or V16 during 2000,

Location V15 is located in a small draw which naturally collects some surface flow below the rock dump

including the area occupied by the sulphide cell. A small sump was constructed at this location in the
past to collect flow. Flow from this location enters Grum Creek upstream of monitoring location V2.

Gartner
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Three samples were collected at location V15 in 2000, in March, June and September. Water pH was
neufral at 7.8. The concentrations of total and dissolved zinc were low in 2000 and ranged from 0.01
mg/L to 0.03 mg/L and all <0.01 mg/L, respectively. The concentration of total suspended solids was
elevated in March 2000 at 63 mg/L, which is attributed to the influence of winter sampling of very low
flows. The flow in March 2000 was estimated at only 0.25 Lps. The concentration of sulphate ranged
from 305 mg/L to 560 mg/L in 2000. An increasing trend in the concentration of sulphate is evident from
1995 to 2000, which could be related to the influences of run off from the rock dump or to natural ground
water that may discharge to surface in the general area. There has been no corresponding increase in the
concentrations of total or dissolved zinc or by a corresponding decrease in pH. Further information
collection is required to adequately evaluate this issue.

3.2.2 Ground Water

Groundwater wells P96-9A and P96-9B are nested in one drill hole in a bedrock valley at least 20 metres
deep near surface monitoring location V15. The ground water wells allow monitoring of ground water
flow that is assumed to originate, in part, from the portion of the Grum rock dump that includes the
sulphide cell.

Piezometer P96-A. (shallow) was sampled twice during 2000, in May and October, and piezometer P96-
9B (deep) was sampled once in 2000, in May. The deeper installation (P96-9B) which is screened over
the interval from 16.5 to 18.0 metres below surface typically flows during summer and fall (i.e.
piezometric head higher than the ground elevation). The concentrations of dissolved zinc in the two
piezometers during 1999 were all 0.01 mg/L or <0.01 mg/L and the concentrations of sulphate ranged
from 178 mg/L. in the deep installation to 545/668 mg/L in the shallow installation. Although the
concentration of sulphate in the shallow installation was greater in 2000 than in 1999, no clear increasing
trend was evident. Ground water pH remained neutral in 2000 in a range from 6.5 to 8.3.

3.3 Vangorda Open Pit (V22)

Vangorda pit water is monitored at location V22. During the period of active mining (pre-1998) when pit
dewatering was underway, location V22 was sampled at the outflow of the dewatering pipe. Following
the suspension of mining activities (and dewatering) in February 1998, location V22 has been sampled in
the pit pond. The water that has accumulated in the Vangorda open pit since mine shut down has
included natural inflows, water pumped periodically from Little Creek Dam and water syphoned
periodically from the Sheep Pad pond.

Three samples were collected at location V22 in 2000, in March, June and September. These samples
were collected as grab samples from the surface of the pit pond. The concentrations of total and
dissolved zinc ranged from 4.6 mg/L to 43.8 mg/L and from 1.0 mg/L to 18.4 mg/L, respectively, in
2000. The concentrations of sulphate ranged from 107 mg/L to 589 mg/L, in 2000. The concentrations of
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total and dissolved zinc and sulphate were within the ranges observed since 1998. Water pH remained
neutral at 7.1, i 2000.

A geochemical study was performed in June 2000 by SRK that showed that the Vangorda pit pond was
vertically stratified with higher contaminant concentrations at depth. At that time, the concentrations of
dissolved zine near surface (2 metres) and near bottom (12 metres) in the pit pond were 6.27 mg/L and
70.1 mg/L, respectively. This clearly indicates that the surface grab samples described above can not be
interpreted as representative of the pit pond as a whole but only of the surface layer. Further information
collection 1s necessary to adequately assess the chemical stability and possible seasonal variations of the
stratification.

The water level in the Vangorda open pit was monitored in 2000 using a series of stakes and pins that
were installed at 1.0 metre vertical intervals along the pit ramp and by surveying. The in-pit water level
was observed to increase by 14.8 metres in 2000. This was a greater increase than was anticipated
because of the higher than normal precipitation that was experienced in 2000. The water elevation at
year-end 2000 was estimated to be 1088.0 metres above sea level.

Planning for future management of the pit water was advanced in 2000. A preliminary engineering
assessment of the water treatment plant was undertaken by Canadian Metallurgical and Environmental
Inc. of Vancouver B.C. to provide an indication of the work required to re-start the plant. This study
concluded that the plant appeared to be in reasonable physical condition and that no extraordinary work
would be anticipated regarding starting the plant. Additionally, a geochemical study was undertaken by
SRK of Vancouver B.C. to assess the feasibility of reclaiming the Vangorda open pit as a clean water
system such that active management was not required. This study concluded that the feasibility of
achieving acceptable water quality in the pit pond was extremely poor.

3.4 Vangorda Rock Dump (V28 to V47, LCD, VC21, V21A, V26)
3.4.1 Seepage

Six fransverse drains were constructed in 1994 that pass toe seepage from the Vangorda rock dump
through the till containment berm that rings the dump. These six drains represent monitoring locations
V28 through V33. The quantity of water flowing from the drains in 2000 continued to be extremely low
in 2000 with a peak measured flow of only 0.1 Lps. Water quality in the drains that were sampled
continued to show high metal concentrations and sulphate, in 2000, at continued neutral pH with the
exception of drain #5 where pH was in the acidic range.

The observed seepage flow has been, since installation of the drains in 1994, at least one order of
magnitude less than the quantities of water that would be anticipated based on water balance projections.
The fate of water (precipitation and run off) that infiltrates into the rock dump has not been identified.
The possibility of an accumulation of seepage water behind and within the till containment berm that
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rings the dump is discouraged by monitoring of piezometers installed within the berm. The possibility of
undetected ground flow is discouraged by monitoring of ground water wells around the toe of the dump,
although the wells do not reach bedrock. The possibility of greater than anticipated evaporation to the
atmosphere has not been investigated.

Seepage flow was observed at three of the six drains in 2000. No flow was present at drain #1 (V28) in
2000 and this drain is considered inoperable. No flow was observed at drain #2 (V29) and drain #4 (V31)
in 2000. These two drains are typically dry although samples have been obtained during freshet in some
previous years. The flows observed at drain #3 (V30) and drain#5 (V32) are typically consistent through
the spring/summer/fall season but winter flows are erratic. The flow at drain #6 (V33) has been erratic in
the past. However, maintenance/cleaning of sloughed soil in the vicinity of the drain in 1999 and 2000 is
hoped to improve the flow characteristics.

Drain #3 (V30) was sampled twice in 2000, in May. Water quality for drain #3 may be most
representative of general conditions within the dump because drain #3 most consistently has flow and
because the collection area is thought to be the greatest. The concentrations of dissolved zinc and
sulphate at drain #3 on the two sampling occasions in May 2000 were 198/621 mg/L and 3,502/4,575
mg/L, respectively, and pH was neutral at 6.0/6.4. Seepage quality in 2000 was within the ranges
observed since 1995 for these parameters.

Drain #5 (V32) was sampled twice in 2000, in May and September. Water quality at drain #5 continued,
in 2000, to be the poorest observed at all of the drains. This is attributed to the presence of the sulphide
cell and, specifically, the “baritic fines™ material within the assumed collection area of drain #5. The
concentrations of dissolved zinc and sulphate at drain #5 on the two sampling occasions in 2000 were
3,411/1,100 mg/L and 15,389/17,040 mg/L, respectively, and pH was acidic at 3.6/3.8. The
concentrations of sulphate and dissolved zinc at drain #5 continued an increasing trend in 2000. The
trend is most proncunced for sulphate.

Drain #6 (V33) was sampled twice in 2000, in May and September. Flow at drain #6 was erratic in 2000.
No flow was observed in May and the May 2000 sample was collected as a grab sample from the
standing pool upstream of the V-Notch weir plate. Maintenance work in the vicinity of drain #6 that
involved cleaning of sloughed soil from the flow path may improve the flow characteristics at this
location in the future. Water quality at drain #6 continued, in 2000, to be similar to that at drain #3, even
though the drain #6 collection area is assumed to lie entirely within the sulphide cell area. The
concentrations of dissolved zinc and sulphate at drain #6 on the two sampling occasions in 2000 were
122/428 mg/L and 1,455/5,228 mg/L, respectively, and pH was neutral at 6.0. Seepage quality in 2000
was within the ranges observed since 1995 for these parameters.

The concentrations of dissolved zinc and sulphate for drain #3 (V30), drain #5 (V32) and drain #6 (V33)
since sampling commenced in 1995 are illustrated on IFigures 3 and 4, respectively.

Gartner
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Figure 3: Vangorda Rock Dump Drains (V30, V32, V33) Dissolved Zinc
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Little Creek Dam is the collection point for local area run off and precipitation, surface run off from the
Vangorda rock dump and toe seepage from the Vangorda rock dump. Prior to the shut down of mining
activities in February 1998, the Vangorda pit was dewatered directly into Little Creek Dam and all water
was pumped from Little Creek Dam to the water treatment plant for treatment and discharge. Since the
mine shut down, and in 2000, the Vangorda pit has not been dewatered and run off water that has
accumulated in Little Creek Dam has been pumped into the Vangorda pit. The water that has
accumulated in Little Creek Dam has been non-compliant for total zinc and, therefore, has not bheen
discharged into Vangorda Creek. The pumping procedure has maintained an appropriate water elevation
in Little Creek Dam such that the risk of release of non-compliant water was minimized.
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One water sample was collected from Little Creek Dam (sample “LCD”) in 2000, in May. The
concentrations of total and dissolved zinc were 10.8 mg/L and 9.3 mg/L, respectively. The concentration
of sulphate was 314 mg/L and the pH was 7.5. These parameters were within or close to the ranges
observed since 1997.

Location V21A is the discharge end of the Vangorda Dump seepage collector ditch where the ditch
empties into Little Creek Dam. Flow at this location is typically nil except during freshet in some
previous years. The issue regarding the much lower than anticipated flows in the seepage collection
ditch are directly related to the description provided above of the extremely low seepage flows that are
observed to exit the dump toe via the six transverse drains (V28 to V33). Sampling location V21A has
been used in previous years as a substitute for location V21 which is located near the middle of the
seepage collector ditch because the likelihood of obtaining sufficient water to sample is greater at the
discharge end of the ditch. No samples were collected at either V21 or V21A in 2000.

Location V26 is a “Little Creek” between the Vangorda pit and rock dump. This location does not exist
and the application for Licence amendment currently under review includes the deletion of this location.

A series of piezometers (P94-01 through P94-04, V39 to V47) are installed in the till berm which
surrounds the base of the rock dump and through which the transverse drains pass seepage water. Static
water levels in these piezometers were monitored for physical stability assessments as described in
Section 6 of this report. No seepage water quality monitoring was performed in 2000.

3.4.2 Ground Water

Standpipe piezometers labeled GW94-01 through GW94-04 (V34 through V37) are located around the
toe of the Vangorda rock dump and allow monitoring of ground water seeping below the collector ditch.
Each of these piezometers was sampled twice during 2000, in May and October. Piezometer GW94-05
(V38) is not equipped with a sampler and was not sampled in 2000.

Ground water quality in piezometers GW94-01 through GW94-04 continued, in 2000, to show low metal
concentrations. Erratic spikes in the concentration of dissolved zinc (up to approximately 0.16 mg/L) that
were observed in 1997 and 1998 were not repeated in 1999 or 2000. The concentrations of dissolved
zine were all <0.01 mg/L, in 2000, as illustrated on Figure 5.
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Figure 5: Vangorda Rock Dump Toe Piezometers (V34 to V37) Dissolved Zinc
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observed since 1994 with the exception of fall 2000 where the concentrations were higher in two
piezometers (GW94-01 and GW94-04). The concentrations of sulphate in piezometers GW94-01 and
GW94-04 have been similar since 1994 and has remained less than 100 mg/L with the exception of the
fall 2000 samples. The concentrations of sulphate in piezometers GW94-02 and GW94-03 continued, in
2000, to be greater than and more erratic than in the other two piezometers. The concentrations of
sulphate in piezometers GW94-02 and GW94-03 for the two sampling occasions in 2000 were 86/360
mg/L and 320/420 mg/L, respectively. Sulphate concentrations for the four piezometers are illustrated

on Figure 6.
- Figure 6: Vangorda Rock Dump Toe Piezometers (V34 to V37) Sulphate
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The static water levels in piezometers GW94-01 to GW94-02 remained generally stable in 2000 although
the ground water level was slightly higher in fall 2000, which is atfributed to the unusually high
precipitation that was experienced during the summer 2000 season. Ground water pH in all of the
piezometers remained neutral, in 2000, and ranged from 6.8 to 8.0.
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4. Water Quality Entering Vangorda Creek

4.1 Grum Pit Dewatering (V18)

Location V18 is in the Grum interceptor ditch immediately below the point of entry of water pumped
from a series of deep dewatering wells around the castern perimeter of the Grum pit. The dewatering
wells were not installed in 2000 and no samples were collected at location V18.

4.2 Water Treatment Plant (V24, V25)

The water treatment plant located near the Grum pit is a conventional lime plant. The treatment process
consists of pH modification using lime followed by enhanced settlement of treatment sediments with the
aid of flocculant. This process does not reduce ammonia concentrations except, possibly, via retention
time in the clarification pond. During periods of past mining operations, the plant has been operated on
an as-required basis to maintain acceptable water levels in in-pit sumps, Little Creek Dam and the Grum
holding pond and the plant performed acceptable well when it was operated.

The water freatment system has not been operated since the mine shut down in February 1998. During
2000, run off water that accumulated in Little Creek Dam was pumped into the mined out Vangorda open
pit, run off water was allowed to accumulate in the Vangorda and Grum open pits and run off water that
accumulated in the Grum pit holding pond was pumped into the Grum open pit.

Location V24 is the inflow to the treatment plant, which included, in the past, water from the Grum pit
via the holding pond and water pumped directly from Little Creek Dam. Location V25 is the outlet of
the Clarification Pond. No samples were collected at either of these locations in 2000.

4.3 Grum Creek (V2, V2A)

Location V2 is in Grum Creek upstream of entry into Vangorda Creek. The changes to the water
management system implemented during 1995 and 1996 diverted a large portion of the Grum Creek
catchment area into the Sheep Pad Pond and this, in combination with the interception of shallow ground
water by the Grum open pit, reduced the flow in Grum Creek substantially from ifs original levels.

The changes to the water management system implemented during 1995 and 1996 also allowed the
diversion of a portion of the remaining Grum Creek water into the Moose pond where the water is
observed to seep into the ground and enter the ground water regime. This diversion was put into place as
part of the mitigation plan for reducing suspended sediment loadings entering Vangorda Creek via Grum
Creek and remained in place through 2000.

Gartner
(02/27/01-Vangorda 2000 Env Rpt.doc) 16 Lee



,,,,,

ey

2000 VANGORDA PLATEAU ANNUAL ENVIRONMENTAL REPORT
WATER LICENCE IN89-002

The diverted Grum Creek water has, in previous years, been sampled in addition to location V2 at
location V2A prior to entry into the Moose pond. No samples were collected at location V2ZA in 2000.

Location V2 was sampled on three occasions in 2000, in March, June and September. The concentration
of total suspended solids at location V2 continued, in 2000, to be improved over previous years prior to
about 1996. The concentrations of total suspended solids ranged from I mg/L fo 10 mg/L in 2000.

The concentrations of total zinc and sulphate at location V2 continued, in 2000, to be improved over
previous years except for the fall 2000 samples, which were elevated for both parameters. The
concentrations of total zinc and sulphate ranged from 0.01 mg/L to 1.0 mg/L and from 183 mg/L to 638
mg/L, respectively, in 2000. The fall 2000 concentrations of total zinc and sulphate were the greatest
concentrations reported since 1993 and 1988, respectively. The high fall 2000 concentrations are
attributed to the unusually high precipitation that was experienced through summer 2000 that may have
flushed particulates into the creek or re-suspended metal-bearing creek sediments that were deposited in
previous years. The concentration of dissolved zinc in September 2000 (that corresponded to the
elevated concentration of total zinc) was only slightly elevated at 0.08 mg/L.

4.4 Vangorda Creek Plunge Pool (V19, V25BSP)

Location V19 is the Vangorda north west interceptor ditch which drains into Vangorda Creek at the
plunge pool. A sump was built in 1996 near the discharge end of the V19 ditch that allows the low flows
of ditch water to seep into the ground, thereby eliminating a flow of potentially high suspended sediment
into Vangorda Creek. No outflow from the sump was observed in 2000 and no samples were collected at
location V19.

Location V25BSP (“Below Sheep Pond™) consists of all water that enters Vangorda Creck via the Sheep
Pad Pond including water discharged from the water treatment plant/clarification pond (nil in 2000) and
natural run off that is collected in the Grum Interceptor ditch. Location V2Z5BSP is not currently
included in the Licence but is necessary to monitor water quality entering Vangorda Creek from the
Sheep Pad pond. The application for Licence amendment currently under review includes the addition of
location V25BSP to Schedule A of the Licence.

The Sheep pad Pond was constructed in 1995 as part of the mitigative actions intended to minimize
sediment loading into Vangorda Creek. During mine operations (pre-1998), ferric sulphate and Percol-
E10 flocculants were added at the inflow into the Sheep Pad pond during freshet to promote settlement of
fine clayey suspended particles that would not settle naturally. Syphoning this water into the Vangorda
open pit was considered a more appropriate management approach in 2000 given the lower flows passing
through the Sheep Pad ponds in the absence of operation of the water treatment plant.

There was no flow at location V25BSP early in 2000 (winter season) to about mid-May, as is typical for
this location in the absence of operation of the water treatment plant. There is typically no flow (from
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natural run off) at location V25BSP from about September through December. However, the unusually
high precipitation experienced through summer 2000 resulted in flow persisting into the winter season in
2000 and samples were collected at location V25BSP through to December. Additionally, there was no
flow for parts of May, June and September 2000 due to syphoning water from the Sheep Pad pond into
the Vangorda pit. The syphoning was done to prevent elevated concentrations of total suspended solids
from entering Vangorda Creek via the Sheep Pad pond.

Location V25BSP was sampled on seven occasions in 2000 as flow allowed. The concentration of total
suspended solids at location V25BSP elevated above the Licence maximum allowable discharge limit of
15 mg/L. on one occasion in 2000 (August 29) when the concentrations of total suspended solids was 27
mg/L.. The concentrations of total and dissolved zinc at location V25BSP ranged from 0.09 mg/L to 0.31
mg/L and from 0.03 mg/L to 0.28 mg/L, respectively, in 2000. The peak concentration of dissolved zinc
(0.28 mg/L in January) is anomalous in that it was greater than the corresponding concentration of total
zinc (0.11 mg/L).

4.5 AEX Creek (V17A, V6A)

Location V17A is not currenily included in the Water Licence but is proposed as a replacement for
lIocation V17 in the Licence amendment application currently under review. Location V17A is a small
stream that contains natural run off from the slopes north of the Grum pit as well as surface run off from
the north side of the Ore Transfer Pad. This stream then passes into AEX Creek.

One sample was collected at location V17A in 2000, in June. The concentrations of total zinc, dissolved
zinc and sulphate were 0.04 mg/L, <0.01 mg/L and 10 mg/L, respectively, in June 2000.

Location V6A is AEX Creek immediately upstream of its enfry into the West Fork of Vangorda Creek.
This water includes the tributary sampled at location V17A. Location V6A was sampled on three
occasions in 2000, in March, June and September. The concentrations of total and dissolved zinc ranged
from 0.02 mg/L to 0.04 mg/L and all <0.01 mg/L, respectively, in 2000. The concentration of sulphate
ranged from 7 mg/L to 34 mg/L in 2000. These concentrations were similar to those observed in 1999.
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5. Receiving And Background Water Quality

5.1 Shrimp Creek (V4, V20)

Location V4 is Shrimp Creek upstream of the confluence with the Main Fork of Vangorda Creek. This
location provides reference information regarding background water quality.

There were three samples collected at location V4 during 2000, in March, June and September. Water
quality at location V4 continued, in 2000, to be harder (range from 200 mg/L to 375 mg/L. CaCO;) than
the other background water quality reference location in Vangorda Creek (V1) as has been observed in
previous years. The greater hardness at location V4 is attributed to the presence of certain rock types
(esp. calcareous phyllites) in the drainage area of Shrimp Creek, which are not largely present in the
drainage area of Vangorda Creek above location V1. The concentrations of total and dissolved zinc at
location V4 were at or near the detection limit (0.01 mg/L) in 2000 with one exception for total zinc,
which was reported at 0.03 mg/L in September. The concentration of sulphate ranged from 37 mg/L to
105 mg/L in 2000. The concentrations of total and dissolved zinc and sulphate in 2000 were within the
ranges observed at this location since 1990.

Location V20 is near the downstream end of the Vangorda northeast interceptor ditch, which passes
clean run off water that would originally have flowed directly into Vangorda Creek around the east and
south sides of the Vangorda pit and rock dump area. This diverted water enters Shrimp Creek upstream
of monitoring location V4. Flow at location V20 has, historically, been intermittent and two samples
were collected in 2000, in June and September. The concentrations of total and dissolved zinc at location
V20 were at or near the detection limit (0.01 mg/L) in 2000 with one exception for fotal zinc, which was
reported at 0.04 mg/L in September. The concentrations of sulphate on the two 2000 sampling occasions
were 16 mg/L and 9 mg/L., respectively.

5.2 Upper Vangorda Creek (V1, V27)

“Upper” Vangorda Creek is the primary receiving water for mine site discharges and is sampled
upstream of mine activities at V1, and locally downstream of mine activities at V27 above the
confluence with Shrimp Creek. There is no known fish habitat in “wpper” Vangorda Creek due to
downstream impasses near the town of Faro.

Location V1 is the Main Fork of Vangorda Creek immediately upstream of mine activities. This location
provides information regarding background water quality upstream of the mine site.

There were two samples collected at location V1 during 2000, in June and September. The concentration
of sulphate and hardness on the two 2000 sampling occasions were 4/10 mg/L and 12/21 mg/L CaCO,,
respectively. Water at location V1 is typically softer than at the other upstream reference location in
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Shrimp Creek (location V4) due to the characteristics of certain rock types (esp. calcareous phyllite) in
the drainage area. The concentration of total zinc at location V1 was measurable on both of the 2000
sampling occasions at 0.06 mg/L and 0.02 mg/L, respectively. The concentrations of dissolved zinc were
both <0.01 mg/L in 2000. The concentration of sulphate ranged from 37 mg/L. to 105 mg/L. in 2000. The
concentrations of total and dissolved zinc and sulphate in 2000 were within the ranges observed at this
location since 1990.

Location V27 is the Main Fork of Vangorda Creek upstream of the confluence with Shrimp Creek and
provides information regarding the impact on Vangorda Creck from mining activities on the Vangorda
Plateau. AH surface water from the Grum rock dump, the Grum interceptor ditch/Sheep Pad Pond, and
the Vangorda north east interceptor ditch reports to location V27 via Grum Creek or the Vangorda Creek
plunge pool.

There were three samples collected at location V27 during 2000, in March, June and September. The
concentrations of total zinc were all reported at 6.04 mg/L in 2000. One concentration of dissolved zinc
was reported at greater than the method detection limit of 0.01 mg/L, which was 0.08 mg/L in
September. The concentration of sulphate ranged from 9 mg/L to 50 mg/L in 2000. The concentration of
sulphate ranged from 37 mg/L to 105 mg/L in 2000. The concentrations of total and dissolved zinc and
for sulphate in 2000 were within or close to the ranges observed at this location since 1990.

5.3 Lower Vangorda Creek (VS, VGMAIN, V8)

“Lower” Vangorda Creek is defined here as the juvenile fish rearing habitat in the first 1 to 2 km above
the Pelly River and downstream of the confluence of the West and Main Forks. Water quality in lower
Vangorda Creek is monitored at location V8.

The West Fork of Vangorda Creek represents natural run off and some minesite drainage originating
from location V6A in AEX Creek, the Vangorda ore haul road and a calcareous phyllite portion of the
Grum rock dump. Water quality in the West Fork of Vangorda Creek is monitored at location V5.

The Main Fork of Vangorda Creek represents natural run off including Shrimp Creek via location V4
plus drainage from the mine site via location V27. Water quality in the Main Fork of Vangorda Creek is
monitored at location VGMAIN.

Water quality information that was collected in 2000 for each of locations V5, VGMAIN and V8 is
described in the following sections 5.3.1 to 5.3.3, respectively, and recent data for total suspended solids,
total zinc and sulphate is illustrated on Figures 7 to 9, respectively. Additional information regarding
water quality in Lower Vangorda Creek in a longer-term context is described in Section 5.4.
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53.1 West Fork (V5)

Location V5 is the West Fork of Vangorda Creek just upstream of the confluence with the Main Fork.
Location V5 receives drainage from AEX Creek (location V6A) and, thereby, potential influences from
surface drainage from the north portion of the Ore Transfer Pad. Both AEX Creek and the West Fork of
Vangorda Creek receive run off from the Vangorda ore haul road and the mine access road. Road
maintenance activities such as re-surfacing or application of dust suppression products or spills could
potentially affect water quality at V5. There is a small portion of the Grum calcareous phyllite rock
dump that draing into the West Fork of Vangorda Creek between AEX Creek and location V5. This
portion of the Grum rock dump does not include any part of the sulphide cell.

There were eleven samples collected at location V5 during 2000. The concentration of total suspended
solids (“TSS”) ranged from 5 mg/L to 251 mg/L. in 2000, which was within the range observed m
previous years. Elevated concentrations of TSS through freshet or due to specific events have been
observed at location V5 in previous years including a peak concentration in 1999 of 731 mg/L.. TSS was
elevated in 2000 in May, August and September with the peak concentration (251 mg/L) occurring in
September. The elevated TSS in 2000 is attributed to natural events {as opposed to direct influences of
mine activities) related to the unusually high precipitation that was experienced through the summer/fall
season. For example, a landslide/soil slump of significant proportion occurred on the north side of the
West Fork valley upstream of location V5 that would have resulted in the generation of loose soil that
was readily available for mobilization into the creek as TSS.

The concentrations of total and dissolved zinc at location V5 were not elevated in 2000 in concert with
the elevated TSS. The concentrations of total and dissolved zinc ranged from 0.005 mg/L to 0.04 mg/L
and from 0.005 mg/L to 0.49 mg/L in 2000, which were within the ranges observed in previous years.
The peak concentration of dissolved zinc (0.49 mg/L) is considered anomalous at this time because it
was much greater than the corresponding concentration of total zinc (<0.01 mg/L) and because there
were no corresponding elevated concentrations of other metals.

The concentrations of sulphate and hardness at location V5 continued to exhibit a general seasonal trend
during 2000 in which these concentrations were greater during the winter season when surface run off
was at a minimum. This trend is attributed to the presence in the West Fork catchment area of certain
rock types (esp. Red River, Earn Group and Vangorda Formation) that influence surface run off and
ground water discharge to surface. The concentrations of sulphate and hardness at location V5 ranged
from 34 mg/L to 340 mg/L and from 130 mg/L to 367 mg/L, respectively, in 2000.

5.3.2 Main Fork (VGMAIN)

Location VGMAIN is an informal sampling location (not included in the Licence) that is located in the
Main Fork of Vangorda Creek immediately upstream of the confluence with the West Fork. This
location provides important information regarding the relative impacts of the Main and West Forks on
the fish rearing habitat in lower Vangorda Creek. Although Licence location V27 is also in the Main

Gartner
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Fork, location V27 is over 6 kilometres upstream of the fish rearing habitat and it is difficult to apply
water chemistry data from location V27 in an analysis of lower Vangorda Creek because of the potential
for numerous and unquantified impacts on the Main Fork downstream of location V27.

A total of nine samples were collected at location VGMAIN in 2000. The concentration of total
sugpended solids (“TS8™) at location VGMAIN remained low (<11 mg/L) through 2000 with the
exception of one sample in September for which TSS was reported at 67 mg/L. This elevated
concentration in September corresponds to the peak concentration reported in 2000 for location V5 and is
atfributed to the wnusually high precipitation that was experienced through summer/fall 2000 and not to
the influences of mine activities. This conclusion is supported by the low (1 mg/L) concentration of TSS
that was reported for upstream location V27 in September 2000. The peak concentration of TSS in 2000
(67 mg/L) at location VGMAIN was less than the peak concentration reported in 1999 (125 mg/L).

The concentrations of total and dissolved zinc at location VGMAIN ranged from <0.01 mg/L to 0.11
mg/L and from <0.01 mg/L to 0.27 mg/L, respectively, in 2000, which were within the ranges observed
in previous years. The peak concentrations of total and dissolved zinc occurred in August and July,
respectively, in 2000 and did not did not correspond with the peak concentration of TSS. The peak
concentration of dissolved zinc (0.27 mg/L) is considered anomalous at this time because it was much
greater than the comresponding concentration of total zinc (0.06 mg/L) and because there were no
corresponding elevated concentrations of other metals.

The concentrations of sulphate and hardness at location VGMAIN continued the seasonal trend that has
been established at this location and at location V5 with higher concentrations observed in the winter
season. The concentrations of sulphate and hardness ranged from 17 mg/L to 254 mg/L and from 62
mg/L to 306 mg/L CaCOs;, respectively, in 2000.

5.3.3 Lower Vangorda Creek (V8)

Location V8 is in the fish rearing habitat in lower Vangorda Creek downstream of the confluence of the
West (location V5) and Main (location VGMAIN) Forks. There were twelve samples collected at
location V8 during 2000.

The concentration of total suspended solids (““T'SS”) at location V8 was elevated above 15 mg/L. on two
occasions in 2000, in August and September. The peak concentration of TSS (129 mg/L) in 2000
occurred in September and was lower than the peak concentration that was reported for 1999 (184 mg/L).
The peak concentration in 2000 corresponded to the peak concentrations reported for upstream locations
V5 (251 mg/L) and VGMAIN (67 mg/L). The elevated September 2000 concentrations of TSS are
attributed to natural events related to the unusually high precipitation that was experienced through
summer/fall 2000. For example, precipitation in August and September 2000 was reported to be
(Environment Canada weather service for Faro airport) 255% and 276% of “normal”, respectively, in
2000. As described above in the description of water quality at location V3, a landslide/soil slump of
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significant proportion occurred in 2000 in the West Fork valley upstream of location V5 that would have
resulted in the generation of loose soil that was readily available for mobilization into the creek as TSS.

The concentrations of total and dissolved zinc at location V8 ranged from 0.01 mg/L to 0.16 mg/L and
from <0.01 mg/L. to 0.31 mg/L, respectively, in 2000. These were within the ranges observed in
previous years except for the two peak concentrations of dissolved zinc. The peak concentrations of total
and dissolved zinc occurred in August and July, respectively, in 2000 and did not did not correspond
with the peak concentration of TSS. The peak concentration of dissolved zinc (0.31 mg/L) is considered
anomalous at this time because it was much greater than the corresponding concentration of tofal zinc
(0.09 mg/1.) and because there were no corresponding elevated concentrations of other metals.

The concentrations of sulphate and hardness at location V8 continued, in 2000, to mirror the trend
observed at upstream locations V5 and VGMAIN with greater concentrations observed in the winter
season when surface flows were at a mimimum. The concentrations of sulphate and hardness at location
V8 ranged from 22 mg/L to 328 mg/L and from 80 mg/L to 355 mg/L CaCO,, respectively, in 2000,
which were within the ranges observed in previous years with the exception of one peak concentration of
sulphate (328 mg/L in October).

Figure 7: Lower Vangorda Creek (V5, VGMAIN, V8) Total Suspended Solids
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Figure 8: Lower Vangorda Creek (V5, VGMAIN, V8) Total Zinc
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Figure 9: Lower Vangorda Creek (V5, VGMAIN, V8§) Sulphate
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5.4 Long Term Trends In Lower Vangorda Creek

The long-term trends in water quality in lower Vangorda Creek (location V8) from 1988 to 1999 indicate
that mining activities on the Vangorda Plateau have had an observable influence on concentrations of
total suspended solids, total zinc, total lead and ammonia in lower Vangorda Creek. It is also evident
that water quality in the West Fork has a significant effect on water quality in the fish-rearing habitat,
particularly in terms of total suspended solids and sulphate. The information also confirms that there are
significant concentrations of suspended sediments that can enter the Main Fork of Vangorda Creek
downstream of the mine site that are not related to mine activities.
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Concentrations of total suspended solids (“TSS”), fotal zinc, sulphate, hardness, pH, ammonia, total lead
and total arsenic for locations V5 and V8 (for which the monitoring records extend back to 1988) are
illustrated on Figures 10 through 17, respectively, for the period from 1988 to 2000.

During the period from 1988 to 1990 (3 years), there was a relatively small amount of work done in
overburden stripping for the Grum Open Pit.  Although relatively few water samples were collected
during this pertod, water quality at location V8 during this period could be taken as representative of
conditions largely unaffected by mine operations. This is evident through relatively low concentrations
of total suspended solids, total zinc, ammonia, total lead and arsenic although the concentration of total
zinc was recorded at or just greater than the federal recommended guideline for the protection of
freshwater aquatic life (CCME) on two occasions. The average concentration of total suspended solids
during this period was 12 mg/L with a peak value of 30 mg/L. The average and peak concentrations of
total zinc were 0.02 mg/L and 0.04 mg/L, respectively.

During 1991 and 1992, a substantial overburden stripping program was carried out on the Vangorda
Plateau, mining was performed in the Vangorda Open Pit and the Vangorda ore hanl road was
constructed. The mining activity is reflected in the water quality in lower Vangorda Creek. The
concenirations of total suspended solids, total zine, total lead and ammonia all show an increase in
average and peak values during this period. The average concentration of total suspended solids during
this period was 62 mg/L with a peak value of 590 mg/l.. The average and peak concentrations of total
zinc were 0.06 mg/L and 0.36 mg/L, respectively.

During 1993 and 1994, no mining operations were performed on the Vangorda Plateau. Although fewer
water samples were collected during this period than during the previous operating period, reduced levels
of total suspended solids and total zinc were observed in lower Vangorda Creek although the reduced
levels were generally greater than those observed during the period preceding mine activities (1988 to
1990). The average concentration of total suspended solids during 1993 and 1994 was 40 mg/L with a
peak value of 112 mg/L. The average and peak concentrations of total zinc were 0.03 mg/L and 0.11
mg/L, respectively.

During 1995, 1996 and 1997, mining activities on the Vangorda Plateau were resumed including
discharge of treated effluent from the water treatment plant. Even in light of the resumption of mine
operations, water chemistry in lower Vangorda Creek during this period did not show a return to the
chemistry observed during the previous period of mine operations on the Vangorda Plateau (1991 and
1992). The concentrations of total suspended solids, total zine, total lead, ammonia and arsenic observed
from 1995 through 1997 remained similar to those observed during the shut down period of 1993 and
1994 with the exception of a peak concentration of total suspended solids. During the period from 1995
to 1997, the average concentration of total suspended solids was 29 mg/L with a peak value of 271 mg/L.
The average and peak concentrations of total zinc were 0.04 mg/L and ¢.12 mg/L, respectively.

During 1998, 1999 and 2000, mining activities were again suspended including cessation of discharge of
treated effluent from the water treatment plant. Water quality in lower Vangorda Creek from 1998 to
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2000 was generally similar to that observed during the two preceding periods (mine shut down in
1993/1994 and mine operation from 1995 to 1997) although some isolated high peak concentrations of
total suspended solids, total zinc and total arsenic were observed. During the period from 1998 to 2000,
the average concentration of total suspended solids was 19 mg/L with a peak value of 184 mg/L. The
average and peak concentrations of total zinc were 0.05 mg/L and 0.26 mg/L, respectively.
""""" _ Measured flow volumes in the West Fork (V5) and lower Vangorda Creek (V8), as illustrated on Figure
18, indicate that, on average, the West Fork contributes 33% of flow to lower Vangorda Creek with a
range from 21% to 49%. The 21 corresponding flow measurements at locations V5 and V8 spanning
1991 to 1999 are listed in Table 3.

Table 3: Listing of Corresponding Flow Measurements at Locations V5 and V8

STATION: V5 STATION: V8 % V5/V8
- Date Flow (Lps) Date  Flow (Lps)
07/05/91 1358 |07/05/91 2778 49%
22/08/91 249 15/08/91 1116 22%
a 11/10/91 334 |04/10/91 1182 28%
26/11/91 131 25/11/91 372 35%
28/02/92 51 28/02/92 153 33%
28/04/92 280 28/04/92 634 44%
- 26/04/93 243 26/04/93 533 46%
- 02/08/93 207 02/08/93 620 33%
09/05/95 230 |09/05/95 1096 21%
12/09/95 224 12/09/95 960 23%
11/06/96 1953 |11/06/96 801 24%
11/09/96 191.6  [11/09/96 687 28%
19/12/96 35 05/12/96 110 32%
10/03/97 7 10/03/97 15 47%
05/05/97 892 05/05/97 1873 48%
30/06/97 185 30/06/97 566 33%
24/07/97 379 24/07/97 1007 38%
28/08/97 162 28/08/97 541 30%
10/06/98 152 10/06/98 594 26%
29/07/99 364 29/07/99 1101 33%
31/08/99 144 30/08/99 484 30%
AVG 33%
MAX 49%
MIN 21%
COUNT 21
MEDIAN  33%
Gartner
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Figure 10: Long Term Lower Vangorda Creek (V5, V8) Total Suspended Solids
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Figure 12: Long Term Lower Vangorda Creek (V5, V8) Sulphate
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Figure 13: Long Term Lower Vangorda Creek (V5, V8) Hardness
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Figure 16: Long Term Lower Vangorda Creek (V5, V8) Total Lead
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Figure 17: Long Term Lower Vangorda Creek (V5, V8) Total Arsenic
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Figure 18: Long Term Lower Vangorda Creek (V5, V8) Flow
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6. Macroinvertebrate and Stream Sediment Monitoring

ey

The macroinvertebrate and stream sediment monitoring programs are scheduled, in the Licence, to be
performed in Vangorda Creek every second year. These programs were performed in 1999 and,
therefore, they were not performed in 2000.
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7. Geotechnical Monitoring

The annual geotechnical/physical monitoring program described in Part D Section 6 of the Licence was
performed by Steffen, Robertson and Kirsten (Canada) Inc. (“SRK”) in 2000. The SRK report is
appended as Appendix 2 and the following summary is provided.

Mr. Peter Healey, P. Eng., of SRK. conducted a site inspection in June. The inspection looked at the
geotechnical performance and stability of the following structures: Vangorda rock dump and seepage
collection system, Little Creek Dam, Vangorda Creek diversion, Clarification Pond and Sheep Pad
Ponds.

SRK also reviewed all available data collected from monitoring of piezometers and thermistors related to
the Vangorda rock dump and Little Creek Dam. No significant trends were identified and no concerns
were noted.

The recommendations resulting from the inspection are summarized as follows:

o fill small depression at south abutment of Little Creek Dam (“LCD”)

e SRK to provide recommendation for remediation/upgrading of 1999 ditch on Vangorda rock dump
till berm

e maintenance work in the Vangorda rock dump seepage collection channel,

e maintenance work at Little Creek Dam,

e continue monitoring of piezometers and thermistors,

¢ monitor for tension cracking and seeps related to dams and dykes and perform maintenance work as
necessary,

¢ install water control structures at approach ramp to Little Creek Dam,

e repair various rip rap structures at culvert inlets, Vangorda Creek diversion and Grum interceptor
ditch,

¢ review need for the Grum Pit Holding/Settling Pond,

Some physical maintenance tasks were completed in 2000 in response to recommendations in the 1999
and 2000 geotechnical inspection reports. These included:

» maintenance and clean up at Vangorda rock dump drain #6 and seepage collection ditch,

« fill-in depression near south abutment of Little Creek Dam,

» placement of additional rip rap rock at the Little Creek Dam emergency outflow channel,

e placement of rip rap rock at the headworks to the Vangorda Creek diversion channel and at the
Vangorda Creek Plunge Pool.
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8. Water Treatment Plant Performance

The Water Treatment Plant was not operated during 2000. Therefore, no performance report on the
operation of the plant is required for 2000.

The water treatment plant was shut down in an orderly manner at the cessation of mining activities in
January 1998 such that all lines and tanks were drained of water. Electrical power to the plant was cut
off at the time of shut down and remained disconnected through 2000.

A preliminary engineering review of the state of the plant and of the scope of work required to start the
plant was conducted in 2000 by Canadian Metallurgical and Environmental Inc. of Vancouver, B.C. This
review was of interest to the development of alternative management options for the Vangorda open pit.
The alternate of using the existing water treatment plant to treat water from the Vangorda pit is similar to
the seasonal (summer) treatment program that has been established for the Faro Main pit and this
alternative was considered to represent the most appropriate management plan.

At year-end, a request for proposals for the engineering design work required for start-up of the water
treatment plant was released.
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9. Technical Advisory Committee

o One Technical Advisory Committee meeting was held in 2000, in June. The meeting was held in Faro
and involved tours of the Faro and Vangorda Plateau minesites. The meeting was attended by
representatives of’

L ¢ Anvil Range Mining Corp. (Interim Receivership)
e Deloitte & Touche LLP as Interim Receiver for Anvil Range Mining Corporation

|- s Department of Fisheries and Oceans

- + DIAND - Mineral Resources

» DIAND - Water Resources

Fo s  Gartner Lee Limited

¢  Yukon Conservation Society

_ ¢  Yukon Salmon Committee

L. e Yukon Fish and Wildlife Board

e  YTG - Economic Development

¢  YTG - Renewable Resources

. The topics discussed at the meeting were primarily concerned with current environmental issues and on-
| going environmental management of the minesites during the interim receivership.

A list of the attendees, agenda and summary notes for the meeting are included in Appendix 3.

,,,,,,,

e

Gartner
(02/27/01-Vangorda 2000 Env Rpt.doc) 33 Lee




......

2000 VANGORDA PLATEAU ANNUAL ENVIRONMENTAL REPORT
WATER LICENCE IN89-002

10. Physical Maintenance Work

10.1 Little Creek Dam Emergency Overflow

An emergency overflow system for Little Creek Dam was designed and constructed during 1998 and was
described in the 1998 Vangorda Plateau Annual Environmental Report. At the recommendation of SRK
in their 2000 Inspection Report (described in Section 7 of this report), additional rip rap rock was placed
in the outflow channel. This work was completed in September 2000.

The crest of Litile Creek Dam was graded and a small quantity if granular material was hauled to the
area in preparation for re-surfacing of the crest in 2000. However, extremely wet weather conditions
necessitated the postponement of this work into 2001.

10.2 Vangorda Creek Diversion Flume

A very minor amount of fine loose rock sloughed into the flume in 2000 and this was removed. There
were no large-scale rock falls experienced in 2000.

At the recommendation of SRK in their 2000 Inspection Report (described in Section 7 of this report),
additional rip rap rock was placed at the upstream side of the Vangorda Creek diversion channel
headworks dam. This work was completed in August 2000.

At the recommendation of SRK in their 2000 Inspection Report (described in Section 7 of this report),
additional rip rap rock was placed in certain areas around the perimeter of the Plunge Pool at the
downstream end of the Vangorda Creek diversion channel. This work was completed in September
2000.

A request for proposals for contractor removal of certain overhanging blocks of rock from the wall
overlooking the diversion flume in the vicinity of the 1999 rock fall was released late in 2000 for
performance early in 2001. This work will reduce the risks of a repetition of the 1999 rock fall and
responds to directions received from DIAND, Water Resources as described in Section 11 of this report.

10.3 Vangorda Rock Dump

Sloughed soil in the vicinity of Vangorda rock dump drain #6 was cleaned up in September 2000. The
intent of this work was to ensure that seepage flow from the drain was unimpeded.
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At the recommendation of SRK in their 2000 Inspection Report (described in Section 7 of this report),
- soil that had sloughed into the upsiream reaches of the Vangorda rock dump collector ditch was cleaned
out in September 2000.

11. Regulatory Issues

11.1 Licence Amendment

| An application for amendment to Water Licence IN89-002 was outstanding at year-end. The application
was filed by Anvil Range Mining Corporation prior to the current Interim Receivership period. The
proposed amendments are primarily “housekeeping” issues.

P 11.2 DIAND Directive Regarding Vangorda Diversion Flume

An instruction was received from DIANID Water Resources in 2000 that required the performance of
i _ maintenance work at the Vangorda Creek diversion flume prior to spring 2001. The instruction is

included in Appendix 4.

Contractor bids for performance of the required work were requested at year-end and the work was
scheduled for completion prior to spring 2001. The work is specified to include the removal of rock from
the adjacent rock wall in order to reduce the risks of a recurrence a fall of rock similar to that
b experienced in 1999,

ey
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Appendices
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Appendix 1

2000 Water Quality Listing
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STATION: V1, Vangorda Creck, upstrm of mine & Blind Cr. Rd

PH-F TEMP-C NH3-N 504-T T3S COND ALK-T HARD-T FLOW SWL
(CACO3)

Date pH unit mg/l. mg/L mg/l nSicm mgyl. mg/l. L/s meters
20/06/00 <0.05 4 1 12
9/8/00 7.63 59 663.5
12/9/00 8.05 7.6 10 2 3 21
JAN 2000 - DEC 2000
Mean 7.5% 6.8 0.05 7 2 73 16 663.5
Std- Breviation 0.65 1.2 0 4 1 1} 6 0
Minimum Value 7.13 59 0.05 4 1 73 12 663.5
Maxirnum Value 8.05 1.6 0.05 10 2 73 21 663.5
Num. Values 2 2 1 2 2 3 2 1
STATION: V2, Grum Creck, upstr. of Yangorda Ck

PH-F TEMP-C NH3.N SO4.T TSS COND ALK-T HARD-T FLOW SWE
(CACO3)

Date pH unit mg/L 'L mg/d, nScm my/l. mg/L L/s meters
22/03/00 <0.05 183 10 820 0.5
20/06/00 <0.05 571 1 460
£2/9/00 8.23 7.8 <0.05 638 7 1435
JAN 2000 - DEC 2000
Mean 8.23 7.8 0.05 464 6 905 0.5
Std. Deviation 0 1] '] 246 5 493 0
Mirimum Value 8.23 738 0.05 183 t 460 0.5
Muaximum Value 8.23 78 0.05 638 10 1435 0.5
Num. Values 3 i 3 3 3 3 1
STATION: V4, Shrimp Creek, upsir. of Vangorda Creek

PH-F TEMP-C NH3-N S04-T TSS COND ALK-T HARD-T FLOW SWL
{CACO3)

Date pH unit mg/L mg/L mg/L, pSfem my/E, mg/L Lis meters
25/03/00 <05 105 1 720 34 375 d/s culvert
20/06/00 39 2 239
12/9/G0 8.04 3.8 37 17 448 200
JAN 2000 - DEC 2000
Mean 8.04 3.9 ®05 60 7 584 341 271
Std. Deviation 0 0 0 39 9 192 0 92
Minimum Value 3.04 3.9 .05 37 1 448 341 260
Maxinmnnm Value 8.04 3.9 GO5 1035 £7 720 341 375
Num. Values 1 1 1 3 3 2 1 3 pH probe broken

Vang.Phys 2000

Page 1

Ganriner Lee Limited (20-927)
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STATION: V35, west fork Vangorda Creek

Date
28/02/00
27/04/00
£5/05/00
20/06/00
25/07/00
9/8/00
29/08/00
£2/9/00
26{/0%/00
28/10/00
29/E0/00
£8/£1/00
£4/12/00

JAN 2000 - DEC 2400
Mean

Std. Deviation
Minrimum Value
Maximum Value
Num. Values

STATION: V6A, AEX Creek

Date

23/03/00
20706700
12/9/00

AN 2000 - DEC 2000
Mean

Std. Deviation
Minimum Value
Maximum Value
Num. Values

STATION: YGMAIN, Main Fork Vangorda Creek

Date
27/04/00
15/05/00
20/06/00
25/47/00
20/08/00
26/G9/00
28/10/80
29/10/80

18/11/00
14/12/00

JAN 2000 - DEC 2000
Mean

Std. Deviation
Minimum Value
Maximum Value
Nut. Values

Vang-Phys 2000

PH-F TEMP-C NH3-N SQ4-T T8S COND ALK-T HARD-T FLOW SWL
{CALO3)
pH unit mg/L mg/i. mg/L puSicm mg/E /L Iis meters
7.53 & <0.05 144 7 319
3.18 3 <0.05 168 12 316
8 5 i 38 164
<0.05 34 17 130
8.17 8.9 43 33 172
3.26 6.9 449,45
33 5 42 80 153
&4 4.7 55 27 460 173
8.04 6.2 73 251 207
4
340 11 271
110 4.6 207
7.98 122 4.6 367
8.1 4.9 0.05 110 45.9 400 225 449.45
0.25 25 0 88 721 0 80 0
7.53 ¢ 0.03 34 4.6 400 130 449.45
84 8.9 0.05 340 251 400 367 44945
9 9 3 11 1 1 11 1
PH-F TEMP-C NH3-N 304-T TS5 COND ALK-T HARD-T FLOW SWL
pH unit mgy/l, mgfl, mg/L uSicm mg/L mg/l. Lis meters
7.21 1 <0.05 24 2 285
<0.05 7 1 79
7.68 5.3 <0.05 34 2 179
pH probe broken
7.44 3.2 0.05 22 2 181
0.33 3 ¢ i4 1 103
7.21 1 0.05 7 1 79
7.68 53 0.05 34 2 285
2 2 3 3 3 3
PH-F TEMP-C NH3-N S04-T TSS COND ALK-T HARD-T FLOW SWL
(CACO3)
pH unit mg/L mg/L mg/L nS/em myL my/L Lis meters
1.4 3 <0.05 99 1 207
7.35 G 61 3 178
<105 17 2 62
8.6 11.2 27 3 87
8.12 7.5 31 11 124 walking bridge
8.11 6.1 46 67 137 ped. bridge
2.5
254 3 230 ped. bridge
93 <0.2 137
8.01 09 1 306
791 6 0.05 82 0.1 163
032 3.2 0 73 216 76 pH probe broken
7.35 2.5 0.05 17 0.2 62
8.16 112 0.05 254 67 306
6 [ 2 ¢ 9 9
Page 2 Gartner Lee Limited (20-927)
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STATION: V8, lower Yangorda Creck

i PH-F TEMP-C NH3-N 504-T TSS COND ALK-T HARD-T FLOW SWL

1 {CACO3)
o pH unit mg/L mg/L my/L. pSicm my/l my/L Lis meters
1 28/02/00 7.15 0 <0.05 11E <1 289
i 23/03/00 748 1 <0.05 109 1 600 216 323
¢ 27/04/00 1.77 2 <0.05 128 3 278
15/05/00 7 8 67 l 179
§ 20/06/00 <0.05 22 H 173 59 30
; 25/07/00 38.03 10.3 33 9 103
P 29/08/00 8.19 6.7 34 44 141
12/9700 8.36 64 <0.05 47 16 345 138 148
26/09/00 3.09 6.1 35 129 137
; """" i 28/10/00 2.1
29/10/06¢ 328 2 269
- 18/11/00 100 t.4 137
14/12/00 g 119 L2 355
P JAN 2000 - DEC 2000
‘ Mean 1.79 4.7 0.05 %6 17.5 373 138 204
iw Std. Deviation 0.48 36 o 32 37.3 215 79 93
Minimum Value 7 0 0.05 22 1 173 59 80
P Maximuem Value 8.36 10.3 0.05 328 129 600 216 355
§ Num. Vakues 9 9 5 12 2 3 3 12
b3

STATION: V15, Sulphide cell sump, Grum Dump

PH-F TEMP-C NH3-N S04-T TSS COND ALK-T HARD-T FLOW SWL  3mdepth
{CACO3)
Date pH unit mg/l mg/h. mg/L pSfem mg/L mg/L Lis meters

T
i 22/03/00 <0.05 340 63 310 465 0.25

20/06/00 <0.05 305 2 1200 374

12/9/00 7.83 T4 <0.05 560 5 1520 472
o

JAN 2000 - DEC 2000

Mean 783 74 0.05 402 23 1010 437 0.25

Std. Deviation 0 0 \] 138 34 627 55 ¢

Minirum Value 783 74 0.05 305 2 310 374 025

Maximum Value 783 74 0.05 560 63 1520 472 0.25

Num. Values 1 1 3 3 3 3 3 I

STATION: V17A, Runoff from ere transfer pad

Sm depth
FH-F TEMP-C NH3-N S04-T TSS COND ALK-T HARD.T FLOW SWL
{CACG3)

P Date pH it mg/L mg/L ng/L BSfem my/L mg/L Lis meters
; [
- 20/06/00 10
o JAN 2000 « DEC 2000
- Mean ]
£ Sid, Deviztion 0

Minimum Value 1H

Maximum Value 14

Num, Values 1

oy

Fhpernerny
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STATION: V20, Vangorda pit, NE interceptor ditch
PH-F TEMP-C MNH3-N 504-T TSS COND ALK-T HARD-T FLOW SWL
(CACOY)
Bate pH unit mg/L mg/L. mg/L pS/em mgfl. mg/L Lis metess
20/06/00 16 1 113
12/9/00 747 39 ¢ 3 162
JAN 2000 - DEC 2000
Mean 747 3.9 12 2 162 113
Std. Deviation 4] 4] ) 1 1] 1}
Minimum Value 7.47 3.9 L4 1 162 1i3
Maximum Value 747 3.9 16 3 162 183
Num. Vzlues 1 1 2 2 1 13
STATION: Y22, Vangorda pit water
PH-F TEMP-C WH3-N S04-T TS8 COND ALK-T HARD-T FLOW SWL
(CACO3)
Date pH unit mg/L mg/L mg/L 1Sfem mg/L mg/L Iis meders
22/03/00 0.54 589 4 1180 118
20/06/00 <0,03 1trd ] 345 62
12/9/G0 7.t 6.6 357 7 720 184
AN 2000 - DEC 2060
Mean 7.k 6.6 0.3 351 ] 748 121
Std. Deviation 4] 0 0.35 241 2 418 6t
Minimum Value 7.1 6.6 0.05 107 4 345 62
Maximum Value 7.1 6.6 0.54 589 7 1180 184
Num. Valaes 1 1 2 3 3 3 3
STATION: V23, Grum Pit Water
PH-F TEMP-C NH3-N 504-T T8S COND ALK-T HARD-T FLOW SWL
(CACO3)
Date pH unit mg/L mgL mg/L HSfem mg/L mg/L Lfs meters
22/03/00 0.56 252 3 295 216
20/06/00 <0.05 192 3 530 59
26/06/00 7.71 14 0.42 335 1t 925 E61
12/9/00 7.63 15 488 9 1065 249
JAN 2000 - DEC 2000
Mean 7.67 10.8 0.34 327 8 854 E71
Std. Dreviation 0.06 4.6 0.26 123 3 228 83
Minimum Value 7.63 7.5 0.05 192 3 530 59
Maximum Value .1 14 0.56 438 H 1065 249
Num. Values 2 2 3 4 4 4 4
STATION: V23A, Grum Pit Water Holding Pond
PH-F TEMP-C NH3-N S04-T TSS COND ALK-T HARD-T FLOW SWL
(CACOD)
Date pH unit mg/i mg/L myL pSfem mg/L g/l Lis melers
25/09/00 7.26 5 0.03 38 4.4 72
JAN 2000 - DEC 2000
Mean 7.26 5 0.03 38 4.4 72
Std. Deviation 0 0 0 Q 0 0
Minimum Value 7.26 5 0.03 33 4.4 Fr
Maximum Value 7.26 5 0.03 38 4.4 72
Num. Values 1 1 1 3 I i

Vang-Phys 2000
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STATION: V25RSP, Below Sheep Pond at the weir
4 PH.F TEMP-C NH3-N S04-T TSS COND ALK-T HARD-T FLOW SWL
3 {CACO3)
Date pH unit mg/L mg/L mg/L uSfem mg/L mg/L Efs nielers
2006100 132 i
25/07/00 7.78 128 52 4
29/08/00 7.67 7.7 40 27
25/09/00 7.34 51 77 22 187
‘“ 28/10/0¢ 1.8
%_ 29/10/0G 39 4
i 18/11/00 0.02 34 0.4 187
14/12/0¢ 7.4 107 04
JAN 2000 - DEC 2000
t Mean 7.55 6.8 0.02 79 5.6 187
[ Std. Deviation 0.21 4.6 Q 32 9.6 0
Minimui Value 7.34 1.8 0.02 4¢ 0.4 . 187
s Maximum Value 7.78 12.8 0.02 132 27 187
I Nam. Values 4 4 ; 7 7 2
f
o STATION: V27, Yangorda Creek, just upstr. of Shrimp
i
PH-F TEMP-C NH3.N S04-T TSS COND ALK-T HARD-T FLOW SWL
. (CACO3)
Date pH unit mg/L mgfl mg/l, pSiem mg/l. mg/l. Lis meters
i
i 25/03/00 <05 50 1 295 111 148
" 20/06/D0 9 2 67 66 26
12/9/00 7.63 32 37 1 £83 66 74
i JAN 2000 - DEC 2000
¢ Mcan 7.63 32 0.05 32 1 152 81 83
Std. Deviatioa 0 0 1] 21 1 EL4 26 61
Minimum Value 7.63 32 0.05 9 1 67 66 26
o Maximum Value 7.63 3.2 0.05 50 2 295 111 148
; Num. Values 1 1 1 3 3 3 3 3
b
o STATION: V30, Vangerda Damp drain #3
j;
b PH-F TEMP-C NH3-N S04-T TSS COND ALK.T HARD.T FLOW SWL
(CACQ3)
- Date pH unit mg/L mg/l /L pSfem mg/L my/L Lis meters
; T
I
- 15/05/00 6 4 3502
31/05/00 6.36 6 4575 0.05
- 12/09/06 4214
[
L
! JAN 2000 - DEC 2000
- Mean 6.E8 5 4097 0.05
Std. Deviation 0.25 1 546 1]
Minimum Value 6 4 3502 0.05
{ Maximum Value 6.36 G 4575 0.05
L Num. Values 2 2 3 ]
-
i
i
Fm Vang-Phys 2000 Page 5
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STATION: V32, Vangorda Dump drain #35

PH-F TEMP-C NH3-N S04-T T58 COND ALK-T HARD-T FLOW SwL,
(CACO3)

Date pH unit mg/. mg/L. g/l pSfem mg/L mg/L Lis meters
31/05/00 3.58 11 15389 0.1
12/09/00 3.8t 5.7 17040
JAN 2000 - DEC 2000
Mean 3.68 83 16214 18]

Std. Deviation 0.18 3.7 1167 ¢
Minimuwm Value 3.55 5.7 15389 0.1
Maximum Value 381 il 17040 0.1
Num. Values 2 2 2 1
STATION: V33, Vangorda Dump drain #6
PH-F TEMP-C NH3-N S04-T TS8S COND ALK-T HARD-T FLOW SWL
(CACO3)

Date pH unit mg/L my/L mg/L uStem g/l mg/l Lfs meters
15/05/00 o 3 1455 0 no flow; pool
£2/09/00 6,04 42 5228
JAN 2040 - DEC 2000
Mean 6.02 3.6 3342 4]

Std. Deviation 0.03 03 2668 0
Minimum Valie G 3 1453 0
Maximum Value 6.04 42 5228 0
Num. Values 2 2 2 i
STATION: V34, groundwater well GW94-01
PH-F TEMP-C NH3-N S04-T TSS COND ALK-T HARD-T FEOW SwWL
{CACO3)

Date pH unit mg/L mg/k mg/L nSiem mg/L mg/L Lis meters
3 1/05/00 171 4 26 575
09/10/00 7.51 38 470 4.98
JAN 2000 - DEC 2000
Mean 7.61 39 248 537
Std. Deviatien 0.14 0.1 314 0.54
Minimum Value 7.51 3.8 26 498
Maximum Value 7.71 4 470 575
Num. Valucs 2 2 2 2
STATION: V35, groundwater well GW94-02

PH-F TEMP-C NH3-N S04-T TSS COND ALK-T HARD-T FLOW SWL
(CACO3)

Date pH unit mg/L mg/L my/L nSfem mg/L my/L Lis meters
31/05/00 6.73 6 86 3.68
09/10/00 7.38 4.6 360 3.96
JAN 2000 - DEC 2000
Mean 7.03 53 223 6.32
Std. Deviation 0.42 1 194 3.34
Minimum Value 6,78 4.6 85 3.96
Maximum Value 7.38 6 360 8.68
Num. Values 2 2 2 2
Vang-Phys 2000 Page & Gartner Lee Limited (20-927)
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STATION: V36, groundwater well GYW94-03

PH-F TEMP-C NH3-N S04-T TSS COND ALK-T RARD-T FLOW SWL
; (CACO3)
pH unit mg/L mg/L mg/L uSfem mg/L g/l Lis neters
L 31/05/00 7.78 3 120 8.26
é . 09/10/00 7.08 24 420 6.2
JAN 2000 - DEC 2000
Mean 743 2.1 370 7.58
i Std. Deviation 0.49 0.4 74 0.96
. Minimum Value 7.08 2.4 320 6.9
Maxinnm Value 178 3 420 8.26
Num. Values 2 2 2 2
STATION: V37, groundwater well G¥W94-04
I PH-F  TEMP-C  NH3N  SO4T TSS COND  ALK-T  HARD-T  FLOW  SWL
{ ) {CACO3)
- Pate pH unit mg/L mg/L mg/L pSfem mg/, mg/lL Lis meters
.
315 31/05/00 62 9.33
[ i 09/10/00 8.02 53 279 8.35
AN 2000 - DEC 2000
Mean 8.02 5.3 170 3.84
5td. Deviation 1] i) 153 0.69
Minimum Value 8.02 53 62 8.35
Maximum Value 8.02 53 279 6.33
Num. Values i i 2 2
STATION: V38§, groundwater well GW94-05
i PH-F TEMP-C NEH3-N $04-T TSS COND ALK-T HARD-T FLOW SWL
(CACO3)
o Date pH unit my/L mg/L my/L nSfem mg/L mg/L Lis meters
( ) 31/05/00 184  nosample
- JAN 2000 - DEC 2000
Mean 1.84
- Std. Beviation 0
: Minimum Value 1.84
H Maximum Value 1.84
e Mue. Values 1
,‘ STATION: 96-2A, Groundwater at the toe of Grum dump
[
PH.F  TEMP-C  NHIN  SO4T TsS COND  ALK-T  HARD-T  FLOW  SWL
(CACO3)
Date pH unit mg/L mg/L mg/L n8fem mg/L mg/L Lis meters
JH/05/00 7.43 5 668 524
o 09/10/00 G.51 5.6 545 5.46
P JAN 2000 - DEC 2000
Mean 6.97 53 606 533
Std. Deviation 0.65 0.4 37 0.16
'7 Minimum Value 6.51 5 545 5.24
Maximum Value 743 5.6 668 5.46
[ Num. Values 2 2 2 2

¢
i
H
H
[

Vang-Phys 20060 Page 7 Gariner Lee Limited {20-927)
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STATION: 96-9B, Groundwater at toe of Grum dump

PH-F TEMP-C NH3.N 504-T TSS COND HARD-T FLOW SWL
{CACO3}

Date pH unit mg/k my/L mg/L nSfem mg/L Lts Hicters
31/05/00 8.31 5 178 0
JAN 2000 - DEC 2000
Mean 831 5 178 1]
Std. Deviation 0 0 0 0
Minimum Value 8.31 5 178 Q
Maxinmun Value 231 5 173 0
MNum. Values 1 i 1 1
STATION: LCI, Little Creck Dam Pond Water

PH-F TEMP-C NH3-N S04-T TSS COND HARD-T FLOW SWI,
(CACO3)

Date pH unit mg/L mg/L. mg/L kS/em myL Efs meters

3E/05/00 7.51 12 314 ]

JAN 200¢ - DEC 2000

Mean 7.51 12 314 9

Std. Deviation ¢ 0 o 0

Minimum Value 151 12 3t4 2

Maximum Value 151 12 304 9

Num. Valses 1 1 I 1

Vang-Phys 2000 Page 8
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2000 ANNUAL INSPECTION
WASTE AND WATER MANAGEMENT FACILITIES
VANGORDA MINE
o YUKON TERRITORIES

‘‘‘‘‘‘

1. Introduction

[ ' At the request of Deloitte and Touche (DT) Mr. Peter Healey of Steffen Robertson and
= Kirsten (Canada) Inc. (SRK) completed an inspection of the waste and water
management facilities at Vangorda Plateau Mine on June 28 and 29, 2000. The
Vangorda mine is located 16 km south of the Faro Mine, Yukon Territory as shown on
Figure 1. The purpose of this inspection was to evaluate the geotechnical performance
and stability of the following structures:

e Vangorda Waste Rock Containment Facility (Photo 1) including the seepage
collection system ;

o Little Creek Dam;
e Vangorda Creek Diversion;

e Sludge Pond Embankments at the Water Treatment Plant,

gy

¢ Grum Waste Rock Piles;
® The Grum Interceptor Ditch; and
e The Sheep Pad Sediment Ponds below the Overburden Stockpile.

A plan of the Vangorda Plateau area and the above components are shown in Figure 2.

: This report presents our observations and comments on the performance and stability of
h the structures and provides recommendations, where appropriate.

ooy
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2.
2.1

2.1.1

2.2.1.1

22.1.2

22.1.3

Vangorda Waste Rock Pile

Observations

Seepage Collection System

Channel Berm

At the outlet of the seepage channel and at the south abutment of the Little Creek
Dam, a small depression still exists which provides the opportunity for ponding of
water. The remaining sections of the dyke show no signs of settlement, cracking or
sloughing.

Transverse Drains and Weirs

During construction of the original till berm, six transverse drains were installed beneath
the berm to allow seepage to drain from the waste dump. These drains were connected
to the seepage collection channel during the 1994 upgrading.

During the inspection, minor seepage was observed at Drains 2, 3 (Photo 2), 5 (Photo
3 ) and 6 (Photo 4) only. The silt that was observed in behind the weir at drain 6 had
been removed but during construction of a diversion ditch along the crest of the till
Starter dyke, material had been pushed over the bank causing unstable conditions as
shown in Photo 4.

The weir at Drain 5 is functioning adequately, however there is a large boulder located
in behind the weir, which should be removed.

Starter Dyke Diversion Ditch

In an attempt of control runoff and instability of the area above the weir at Drain 6, a
ditch was excavated within the crest of the till starter dyke along the north side of the
Vangorda Waste dump in September 1999. The depth of the excavation varied from
about 1 to 4 m. The sideslopes of the ditch were vertical in most places and had
sloughed in at several locations causing water to pool in the ditch. The excavated
material had been placed on the downstream slope of the starter dyke resulting in an
oversteepening of the upper section of the slope (See photos 5 to 9). Figure 3 shows a
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plan view of the excavated ditch developed from a survey completed last year by
Yukon Engineering Services.

2.2.1.4 Seepage Channel

2.2.2

2.2.4

No instability of the sideslopes of the seepage channel was observed. Seepage from
the transverse drains at Weir 3 and Weir 2 is entering the channel but there was no
noticeable flow in the channel.

Starter Dyke and Till Cover

The sideslopes of the till starter dyke remain susceptible to erosion. There is one area
that lies just below the 1994 resloping and till cover placement that is particularly
eroded. Runoff concentrates in-between the till cover and the resloped rock causing
erosion gullies and silt spill into the seepage channel at the toe of the dyke.

Adjacent to Weir 3, till was removed from the toe of the starter dyke in 1992 by the
mine to construct an adjacent sump. This remains a potential risk to the stability of the
dyke with the possible loss of the piezometers above (P94-01A and 01B). Erosion
gullies that have formed below P94-3A and 3B pose a threat to these piezometers also.

Instrumentation

DT has been taking water level readings from the nine piezometers and four of the five
groundwater wells around and within the facility. A summary of the water level
readings taken to date in both the piezometers and the groundwater wells is presented in
Table 1. Water levels, as recorded on May 31, 2000 in Piezometers P94-01A, 01B, 02A
and 02B, are shown in Figures 4 and 5. A plot of the historical readings for these
piezometers is shown on Figure 6. The water levels in the piezometers continue to
remain generally static with minor fluctuations. Figure 7 presents a plot of the levels
in the groundwater wells around the dump.

2.2.5 Rock Pile

Tension cracks are still evident in places along the crest at the northeast end of the
dump. The cracks have not widened since SRK last inspected the rock pile in 1999.
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TABLE 1 Water Levels in Piezometers and Groundwater Wells - Vangorda Rock Pile
Mensured Static Water Level {tmeters) underlined readings (oegin in 1998) indicate thal no water was identifed (hole was dry or frozen).

readings post Sep/P8 given s melres below top of plastlc piezometer pipe.
readings pricr 1o Nov/98 coufd be metres below 1o top of piczo, pipe or stex] casing.
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Zh-Aug95 5.89 147 9.03
I1-Aug-95 7.36 7.53 455 197 6.06 5.66 1362 1260
17-01-% 714 126 937 750 48 8.70 575 3,54 1341 1188
20 Hov- 7,10 15 b.19
13 Mar.51 T4 33 9.39
28.May.51 7.50 34 10,00 0.23 3.34 5.3% 5.54 A7) 537 1412 127
24:5ep50 750 7.43 7.95 517 10.40 530 830 5.12 365 13.63 D.E 12,8 3.9
13:May- .04 942 5.56 5.3] 9.17 587 774 6.40 931 5] 9,08 127 9.62
TTalo7 .80 5.50 752 5.13 8.97 10 B 957 5.0
TL-AuE97 675 38 AL .81 1.59 9.59 5.25 5.0 625 877 X] .56 1262 9.21
14:Cct-57 676 53 15 i .51 456 759 %] .94 2.96 .05 1273 21
Decd? 6,70 .03 .53 9.13 .25 476 GR 07 9% 2.7 3 1266 .07
Fi-May-98 672 60 13 9.59 186 52 3% 05 24 .20 1237 .05 [¥ %] .20
25.Jul-08 10.20 22 03 20 .11 12.58 07 [FRL] I8
15:5p.98 6.07 .85 9.52 %10 240 T0.02 22 758 20 .22 1254 .8 1233 59
16-Nov-58 1032 753 I 5.06 12,45 374 1270 55
3E.Dec98 .70 9.06 EXTH 9.23
FE- w197 33 934 1024 10,18 9.56 i) 3.35 [ 48 1248 ¥i| i [
12-0cl-52 &1 3.53 (X 2.7 10,61 3.0 5,16 5.73 .32 1248 73 2 857
1Moy 375 1.68 8.26 9.33 184 10.20 FAT 733 5.93 .07 §2.48 78 12.66 .88
5:Eep-0C 6.68
5.0ct0L 453 3.5 .50 8,35 093
+: depth to bottom of bols GW-04-05 (V38) cheeked as 14.7mon Sep 1598,
i vatj
V34 V3§ Vi5 Va7 V3§ V39 Vio V4l Va2 V43 Va4 Vi35 Vig Vat
ow.g40t | ow-ei0z | Gw-94-03 | ows4-04 | aw.oios | Pod0iA | Poaoid | posooa | Podozs | posoac] paaosA ] PostaB ] pgaoaa | Poeo1B
TLi7.445 | 1117,468 | 1166431 | UEIG.165 | LI01.673 | 1136339 | 1136493 | E138.41 J 1138.332 | 1129.84 | 1134373 | 114,489 | 1124609 | 1134027
e tric Elevatio) e
Cale Va4 vis Va6 V3! Vg Vis Vg Vil Va2 Vi3 Vid V43 Vi§ [27%)
OW-04-01 | GW-94-02 | GW.04.00 | GW-p4-04 | OW-04-05 | P54-00A | P9401D | P-94-t0a | PO4OIR | P-94-01C | PO4-034 | P-O4-03B | P94.044 | PS4pu0
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2.3

2.3.1

2.3.2

Recommendations

Seepage Collection Channel

SRK recommends that DT backfill the depression at the south abutment of Little
Creek Dam with locally available till and compact with several passes of a dozer.
Monthly monitoring of the area should be conducted for any signs of further
settlement.

Transverse Drains and Weirs, Starter Dyke Diversion Ditch

The excavated ditch along the crest of the starter dyke that was completed in 1999 has
done little to minimise the instability of the bank above the Weir 6 and the siltation
potential. Furthermore the bank above the weir is now steeper than before the ditch
was excavated and is less stable.

SRK was asked to inspect the ditch during the site visit. SRK prepared an action plan
for the ditch, which was presented to DT in a memo dated July 4, 2000. The
recommendations included the following:

1. Runoff should not be allowed to pond in the ditch behind the sloughed
material and any accumulation should be monitored,;

2. Survey a profile along the bottom of the ditch including a number of cross
sections;

3. Prepare a longitudinal profile and cross sections from the survey data;

4. Determine an optimum grade for the centreline of the ditch and develop a

final profile and sections

5. Backfill the existing ditch to the revised grade, providing a ditch with
sideslopes of at least 1.75 to 1 (H:V). Backfill should be taken from the
over-steepened section of the starter dyke and compacted in lifts no less
than 300mm.

6. Compaction should consist of 3 to 4 passes of a vibratory smooth drum
roller.

An alternative to partially backfilling the ditch involved completely backfilling the
ditch and resloping the entire starter dyke and waste rock material. It was suggested to
DT that during the survey program above, the crew pick enough survey points so that

1C0003.63_2000,Jnspection_fep doc 2112001 329 PH SRK Consulting
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cross sections could be developed that extend into the waste rock above. The survey
- was completed in November, 2000. SRK is currently reviewing this data and
B preparing preliminary drawings for the different options.

2.3.3 Till Covers and Berms

In the upper reaches of the seepage collection channel below the till cover, DT should
remove any silt that has accumulated in the channel. When the next phase of till cover
is placed, this area would be recontoured and the sediment problem would be reduced.
In the meantime, DT should continue to monitor the silt build-up and periodically
remove the material,

L . DT should also place backfill up against the toe of the starter dyke adjacent to Weir 3,
where material has been removed.

2.3.3 Instrumentation

Water level readings should continue to be taken from both the groundwater wells and
— the standpipe piezometers in the till berm around the rock pile. These readings should
be taken at least semi-annually with close attention given to the water levels in P94-01A
and B, and P94-02A, 02B and 02C.

Water quality samples should continue to be taken from the groundwater wells around

the Vangorda Waste dump.

2.3.4 Rock pile

DT should continue to regularly monitor the cracks observed on the surface of the rock
fill. Any widening of these cracks should be reported.

100005,03_2000_Inspeciion_Fep.doc 2132001 323 PM mur SBK Consuiting
February, 2001



.........

,,,,,

IGB003.03 - 2000 Annuat Inspection Waste and Water Management Facilities Vangorda Mine Yukon Territories Page 7

3.
3.1

Little Creek Dam

Observations

A view of the Little Creek dam and the new emergency spillway are shown on Photo
1. Photo 10 shows a view of Little Creek Pond. Runoff from the eastern approach
road continues to cause erosion and subsidence of the road embankment sideslopes as
shown in Photo 11. DT constructed a drainage ditch along the inside edge of the
approach road (Photo 12), which has directed much of the runoff over to the opposite
bank. However, this flow passes over a loosely end dumped pile of till material before
it eventually finds its way into Vangorda Creek. Consequently, the stockpile is badly
eroded.

There is a significant erosion gully (Photo 13) on the upstream face of the dam, which
has developed as a result of the runoff. The gully is located about 30m east of the
pumphouse.

Water level in the pond during our inspection was recorded at about 1109.5m. DT
periodically pumps water from the pond to Vangorda Pit. However, at the time of our
inspection no water was being pumped from the pond. No cracks or major settlemnent
of the dam were observed and there was no noticeable seepage along the toe.

The downstream face of the dam (Photo 14) shows little evidence of surficial
movement, bulging or instability. The loose, uncompacted material at the toe of the
dam, which was deposited during it's construction in 1991, has not moved but does
shows signs of erosion.

The new spillway culvert in Little Creek dam (photos 15 and 16 and Figure 8) was
also inspected during the site visit. The additional riprap that was added in September
of 1999 provided the needed erosion control at the entrance to the pipe.

The riprap in the plunge pool and the upper reaches of the exit chute meets design
criteria. However, more riprap is required in the lower reaches of the exit chute to
provide adequate erosion protection for the 200-year flood event (Photo 17).
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3.2

In 1994, six pneumatic piezometers and three thermistors were installed along the crest
of the Little Creek dam. The six piezometers are located at three separate locations;
two piezometers, one deep and one shallow, at each location. The location of the
piezometers and thermistors are shown on Figure 9 and the most recent 2000
piezometric levels are shown in section on Figures 10 to 12. Actual readings are
presented in Appendix B.

During the inspection, no seepage was observed at along the toe of the downstream
dam.

Recommendations

DT should continue to regularly monitor the crest of the dam for any cracks, settlement
or surficial movement of the siope.

The piczometric levels are consistent with the water levels recorded in the impoundment
and are in accordance with the design safety factors associated with the stability of the
dam. The thermistor readings are also consistent.

SRK recommends that the pneumatic piezometers and thermistors are monitored on a
semi-annual basis and the results compiled and forwarded to SRK.

It is recommended that DT construct either a riprapped or CMP lined channel down
the face of the end dumped material to minimize the erosion and the potential for
sediment entering Vangorda Creek. Furthermore, the road surface should be regraded
to encourage drainage off the crest and a 150mm layer of 20mm minus sand and
gravel should be placed and compacted on the crest.

16000.03_2000,Inspaction_Rep.doc 132001 22 PIK it SRK Consulting
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4,
4.1

4.2

Vangorda Creek Diversion

Observations

The half-round culvert in the upper reaches (Photo 18) has performed well but the
flume does not weather well along the lower reaches. The potential still remains for
slide debris to enter the flume at certain locations along the channel. The crossbars are
badly bent and the flume is buckled in places (Photo 19). In several areas along the
flume, riprap has settled to below the lip of the culvert.

Riprap around the entrance to the culvert at the headwork’s of the Vangorda diversion
has dropped away exposing the underlying geotextile (Photo 20). This situation is not
new and has been noted on previous inspections. Furthermore, riprap has begun to
collect in the channel and around the trash rack at the inlet to the CMP narrowing the
entrance. The pipe itself appears to be sound.

There are no signs of instability or settlement of the headwork’s dam.

The plunge pool (Photo 21 and 22) at the outlet of the flume has lost some of the
original riprap that had been placed on the sideslopes of the basin. Furthermore,
where an area of the pool was excavated to allow water trucks to be filled, the water is
slowly undermining the bank. SRX is currently reviewing the hydrology of the plunge
pool system to determine whether there is adequate capacity to accommodate peak
flows with the addition of flow from Sheep Pad Settling pond.

Recommendations

DT should place additional riprap over exposed geotextile at the headworks and
continue to monitor the sideslopes above the flume for sloughing. i

The riprap along flume where the material has settled below the rim of the culvert
sections should be topped up and additional riprap should be placed in the excavated
pool at the southeast corner of the plunge pool. Additional riprap should also be
placed on the sideslopes around the perimeter of the pool. Where fresh soil is exposed
non-woven geotextile filter fabric should be placed prior to laying down the rock.
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2.

3.1

5.2

Sludge Pond Embankment-Vangorda Water
Treatment Plant

Observations

At the time of our inspection, the water level in the sludge pond was about 1m below
the intake pipe at the south end of the pond (Photo 23). The tension cracks along the
inside face of the pond and along the crest of the dyke have not changed since the last
inspection (Photos 24). Although there is still evidence of previous settlement and
minor sloughing of the downstream slope in the southwest corner of the pond, there
are no signs of recent movement. Vegetation on the downstream slope is providing
some stability to the face (Photo 25).

During the inspection no water treatment was in progress.

Recommendations

The following actions should be taken at the Water Treatment Plant:

¢ Ensure that the pond level does not exceed 2m. below crest;

¢ Continue to monitor on a monthly basis, the crest and sideslopes for cracking or
any signs of sloughing. With the pond level at an all time low, the risk of any
instability is quite small.

e Fill in or blade over tension cracks both in the crest and along the upstream face to
prevent entry from runoff and precipitation.

o Weekly inspection of the upstream face and the crest for further development of
the cracks is recommended.
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6. Grum Settling Pond

6.1 Obhservations

At the time of our inspection the water level in the pond was about 3m below the crest
of the dyke (Photo 26) and the downstream sideslopes showed no signs of any recent
movement. No significant cracks were observed in the crest.

There was no seepage noted along the toe of the dyke.

6.2 Recommendations

The crest of the embankment should be monitored monthly for cracks and the pond
level should not exceed 1.0 m below crest. Seepage into and out of the pond should

also be monitored.
Monthly inspections along the toe of the embankment for seepage is recommended.

L The need for the pond should be reviewed.
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1.

7.1

7.2

Grum Interceptor Ditch and Sheep Pad
Settling Pond

Observations

In the upper reaches of the GID, the slopes have performed well and the vegetation is
providing effective erosion control of the sideslopes (Photo 27). Inlets and outlets of
some of the culverts are silted up and require cleaning. Below the treatment plant,
however, there are sections of the ditch where the grade steepens and the sideslopes
have subsided narrowing the channel (photo 28). This subsidence results in an
increase in the sediment load reporting to the Sheep Pad ponds (Photo 29). It was
noted that water collecting in the ponds was being siphoned into the Vangorda Pit
because of the high level of suspended solids.

Recommendations

The following actions are recommended:

e Place additional riprap (shotrock) around inlets and outlets of all culverts where
applicable to prevent erosion and sediment build-up. Geotextile should be placed
against the exposed soil prior to placing the riprap;

e Monitor monthly tension cracks in the settling pond dykes, on the crest and on the
upstream and downstream slopes;

¢ Monitor monthly the toe of the dykes for any seeps;

e Continue to provide riprap protection on the Jower reaches of the GID to minimize
erosion and sedimentations.
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WATER LEVELS

FIGURE 6: PIEZOMETER LEVELS - VANGORDA WASTE DUMP
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Figure 7: Vangorda Dump Toe Groundwater Elevations
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APPENDIX B

r Pneumatic Piezometer and
Thermistor Readings - Little Creek Dam



Little Creek Dam Pneumatic Piezometers

IBH94 LCD1

DATE

—&— Shallow —#— Deep

Location: Little Creek Dam Crest Ground Coordinates: 3000N, 13460E
Elevation: 1114.5m
Date Shallow Tip Elevation: 11036 Surface
Installed: June '94 Deep Tip Elevation : 1097.0 Protector: yes
Date Reading {(psi) Piezometric Elevation (m) Pond
Shallow Deep Shallow Deep Lewvel
May-94 29 121 110563 110547
Sep-94 2.0 11.6 1105.00 1105.12
Sep-95 25 11.0 1105.35 1104.70
Sep-96 31 12.1 110577 110547
May-97 23 114 110521 110498
Oct-97 3.02 12.36 110571 1105.65
May-98 2.79 12.46 110555 1105.72
Sep-08 2.85 11.33 110560 1104.93 ~1109.5
May-99 1.85 10.95 1104.90 110467
Sep-09 1.71 970 110480  1103.79 ~1105
Jun-00 1.30 11.40 110451 110498
Aug-00 1.60 10.60 1104.72 1104.42
Sep-00 1.80 11.00 1104.86 110470
PNEUMATIC PIEZOMETER BH94 L.CD1
1106.0
1105.8 /\
11056 —;\ — f" /\;\;\
m Y\ /
1105.4 \ /./ 7NN \
3 1105.2 > \/
= 1105.0 %< / \/ AN L
o \\ / -\ \°\. A
o 11046 \ /\d
@ 11044 i
1104.2 \
1104.0 /
1103.8 V
1103.6
Jan84  JanB85 Jan86  Jan-87 Jan-98 Jan-98  Jan00 Dec00 Dec-01

LCDPIEZ.Hds LDC1




Little Creek Dam Pneumatic Piezometers

—&— Series] —— Series2

BH94 LCD2 Location: Little Creek Dam Crest Ground Coordinates: 3065N,13485E
Elevation: 1114.5m
Date Shallow Tip Elevation: 11005 Surface
Instalted: June'94 Deep Tip Elevation 1094.9 Protector:  yes
Date Reading {psi) Piezometric Elevation (m) Pond
Shallow Deep Shallow Beep Level
May-94 04 6.4 1100.78 1099.38
Sep-94 0.2 6.3 1100.64 1099.31
Sep-95 0.0 6.0 1100.50 1099.10
Sep-86 0.95 7.0 1101.17 1099.80
May-97 0.8 7.2 1101.06 1099.94
Oct-97 1.00 7.34 1101.20 1100.04
May-08 1.25 7.78 1101.38 1100.35
Sep-98 0.88 7.00 1101.19 1099.80 ~1109.5
May-99 1.10 7.05 1101.27 1099.84
Sep-99 0.91 6.00 1101.14 1099.10 ~1105
Jun-00 0.90 7.00 1101.13 1099.80
Aug-00 0.80 6.40 1101.13 1089.38
Sep-00 0.90 6.70 111.13 1099.59
PNEUMATIC PIEZOMETER BHY%4 L.CD2
11015
/\.—’/\———H
1101.0 //\\././
g 1100.5 &
Z
S /\
= 11000 /.7—!/
s i s N
-
= 1099.5 B
1099.0
1098.5
Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01
DATE

LCDPIEZ xis LCD2
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Little Creek Dam Pneumatic Piezometers

BH94 LCD3 Location: Little Creek Dam Crest Ground Coordinates: 3115N, 13525E
Elevation: 1114.5m
Date Shallow Tip Elevation: 1105.5 Surface
Installed: June’94 Deep Tip Elevation 1101.2  Protector:  yes
Date Reading (psi} Piezometric Elevation {m)
Shallow Deep Shallow Deep
May-94 0.8 4.3 1106.06 1104.21
Sep-94 0.2 37 1105.64 1103.79
Sep-85 0.0 3.5 1105.50 1103.65
Sep-96 0.15 4.0 1105.61 1104.00
May-97 0.2 3.8 1105.64 1103.86
Oct-97 0.14 454 110560 1104.38
May-98 0.54 4.58 1105.88 1104.41
Sep-98 017 3.62 1105.62 1103.73
May-99 0.40 3.50 1105.78 1103.65
Sep-99 0.30 242 1105.71 1102.89 H
Jun-00 0.10 3.40 1105.57 1103.58
Aug-00 0.00 3.10 1105.50 1103.37
Sep-00 0.01 3.40 1105.51 1103.58
PNEUMATIC PIEZOMETER BH94 LCD3
1106.5
1106.0 —\\
/\/_,.—0-_.0____
1105.5 ot ¢ N
E 1105.0
Z
=
E-é 1104.5
= e
w 1104.0
—-_.__“_r—‘ _.__!
1103.5 k /
pd
1103.0 i~
11025
Jan-94 Jan-95 Jan96 Jan-97 Jan-98 Jan-99 Jan-00 Dec-00 Dec-01
DATE
—&— Series] —8— Seres2

LCDPIEZ s LCD3



Little Creek Dam Thermistors

fBHSA LCD-8  Location: Lile Cresk Dam Crest  Elevation: 11145m  Coordinates 3015N, 13465E

Date ‘Thermistor SINCA Ice-Bath Surface
Installed:  B-Jun-94 Type: R1Ds Calibration: nol applied Protector: yas
{iDepth
JiComaction Q Ro {Ohms)= 1854
' Depthon Adual Resislivily Resistivity  Resistivily Resistivily  Resistivily Resistivity Resislivily  Raesislivit) Resistivity  Resistivity Resistivity  Resistivity

ity
- String  Depth  (Ohms) {Ohms} {Ohms) {Ohms) {Ohms) [Otims}) {Chms} {Ohms) (Ohrns} {Chms} {Ohms) (Chms)
{m} (m) 15Jun-94 16-Sep-94 22.88p-95 25Sep-96 8-May-97 17-Oc-97  28-May-88  17-Sep-88 4 Jun-89 12-Sep-99  6-+Jun-00 8-Sap-00

1.0 -1.0 1893 1908 1908 1896 1847 1872 1872 1805 1867 1914 1873 1800

1.5 -1.5 1868 1913 1806 1898 1845 1881 1854 1911 1853 1913 1854 1802

20 -20 1852 191 1900 1894 1840 1884 849 1908 1848 1908 1849 1858

P 25 25 1851 1908 1898 1892 1841 1888 1850 1906 1548 1902 1850 1897

3 14.5 -14.5 1873 87 1872 1874 1874 1873 1873 1872 1874 1873 1874 1873

15.0 -15.0 872 1870 1871 172 1872 187% 1871 1871 1873 1872 1673 1872

155 -15.5 1874 1873 1875 1876 1876 1875 1875 1875 1877 1876 1876 1878

16.0 -18.0 1870 1868 1870 1871 1871 1870 1870 1870 1871 87N 1871 1874

16.5 -16.5 1870 1869 1869 1871 1871 871 1870 1871 1872 1871 1871 187

17.0 -17.0 1870 1870 18714 1872 1872 1872 1872 1871 1873 1872 1873 1872

' Depthon  Aclual Temperature Temperature Temperature Tersperature Temperature Tempsrature Tempsralura Temperature Temperature Temperature Tempserature Temparajurel
Sting  Depth © © ©) <) ®) {C} <} (G} <) <) © <}
""" {m) {m) 15-Jun-94  16-Sep-84 22-Sep-95 25-Sep-86  &-May-97 17-Ocl-97 28-May-98 17-Sep-S8  4-Jun-99 12-Sep-99  6-Jun-QC 8-Sep-00

1.0 -1.0 54 7.5 77 89 -1.0 25 25 77 1.8 8.3 27 6.4
1.5 -1.5 21 8.2 7.2 6.1 -1.3 38 o0 7.9 0.1 8.2 00 6.7
20 20 -0.3 7.9 6.4 56 20 4.2 -0.7 15 -08 12 -0.7 6.1
25 25 04 7.7 6.1 53 -1.8 4.7 -0.6 72 -08 6.7 -0.8 6.0
: 4.5 -14.5 27 24 25 28 28 27 27 25 28 27 28 27
' 150 -15.0 25 22 24 25 25 | 2.4 24 24 27 25 27 25
t55 -156 28 27 2.9 31 31 29 29 29 3.2 3.1 3.1 31
16.0 -18.0 22 20 22 24 24 22 22 22 24 24 24 24
16.5 -16.5 22 21 2% 24 24 24 22 24 25 24 24 24
17.0 -17.0 22 22 ad 25 a5 25 25 24 27 25 27 25

THERMISTOR BH94 LCD-4

(installed 94/06/08)
0.0 H
o AN I N
a-"" I G ikt R
-30
60
E
¢ £ 80
3 = fr < D8 2y-OB
o sy 17- S0 08
17 - 3~ - 4-Jun-99
-120
150
-18.0
.20 20 1.0 oo 1.0 20 30 40 50 6.0 7.0 8.0 9.0

Tempearaturs {Deg. C)

L LCOTHERM.xls BHG4LCD-4



Little Creek Dam Thermistors

FﬁHQ‘J LCD-5 Locatian:  Little Cresk Dam Grost Elevation: 1114.5m Coordinates 3080N, 13500E

Date Thermistor SINCA tce-Bath Surface

Installed:  8-Jun-94 Type: RTOs Calibration; not applied Protector: yes
Depth
Correclion [} Fio (Chms)= 1854

Depthon Actual Resistivily Resislivily —Resistivily —Resistivity Resistivity —Resistivily  Resisfivity Resistivily Resislivly Resistivity  Resistivily  Resistivity
String  Depth  (Chms) {Ohms) {Chms) {Ohms) {Chms} {Ohms} {Ohms} {Chms) {Ohms) {Ohms) {Chms) (Chms)
{m) {m) 15-Jun-84 16-Sop-94 22.Sep-95 25-Sep-96  8-May-97  17-Ccl-97  28-May-98  17-Sep-98  4-Jun-898  i2.8ep-899  6-Jun-DO 8-Sep-00

L. i0 -10 1903 908 1906 1887 1647 1863 1862 1500 1873 1507 1882 1893
5 15 1880 1900 1902 1880 1843 1873 1854 1804 1854 1906 1856 1895
_______ 20 -20 1864 1910 1899 1850 1842 1875 1851 1903 1857 1903 1852 1894
25 2§ 1855 19067 1896 1888 1842 1882 1851 1900 1850 1897 1852 1802
145  -145 1879 1872 1871 1873 1872 1872 1871 1870 1872 1871 1871 1870
150 -150 1879 1873 1873 1876 1874 1874 1873 1872 1874 1873 1873 1872
155  -155 1880 1875 1874 1876 1875 1875 1874 1873 1874 1874 1874 1873
60 -160 1878 1876 1877 187§ 1877 1877 1876 1875 1877 1876 1875 1875
65  -165 1868 1868 1868 1870 1869 1869 1867 1867 1868 1868 1868 1867
170 170 187 1873 1874 1876 1874 1874 1873 1872 1873 1673 1873 1872

Deplhien  Actuat Temperalurs Temperalure Temperature Temperalure Temparature Temperature Temperalure Termpaerature Temperature Temparalure Termparaturs Termpsrature

Siing  Depth  (C) © ©) (©) () ) () {c) © (©) ©) ()
{m) {m) 15Jun-94 16-Sep-94 2>-Sep-95 25-Sep-96  8-May-97 17-0ci-97 28-May-98  17-Sep-88  4-Jun-98 12-Sep-98  6-Jun00 8-Sep-00
i.0 -1.0 6.8 7.5 7.2 4.6 -1.0 1.3 3.8 6.4 27 T4 39 54
i5 -1.5 36 7.7 6.7 5.0 -1.5 27 0.0 7.0 0,0 7.2 03 57
20 -20 1.4 7.8 6.3 5.0 -1.7 3.5 -0.4 6.8 0.4 6.8 -0.3 56
""" 25 -25 0.1 7.4 59 4.7 ~1.7 39 -0.4 5.4 -0.6 6.0 -0.3 53
4.5 -145 35 25 24 27 25 25 24 2.2 25 24 24 22
1 5.0 -158.0 35 2.7 27 31 28 28 27 2.5 28 27 2.7 25
- 155 «15.5 38 29 28 31 29 29 28 27 28 28 28 27
16.0 -16.0 34 31 3.2 35 3z 3.2 3.1 29 3.2 3.1 a1 28
16.5 -16.5 20 20 20 22 21 21 1.8 1.8 20 20 290 1.8
17.0 -17.0 27 27 28 3.1 28 28 27 25 27 27 a7 25

THERMISTOR BH94 LCD-5
(installed 94/06/08)

______ a0 \
RIS | .
N
-3.0
-5.0
} w wgy —-55-Jun-84
b o h— 16-Sep-94
. ~ —@ — -22.Sep-95
3 ~—@— 25.58p-56
| = .00 - =G — -8-May-97
£ -9 : | —e—17-0ct-97
H & i |- —& —-28-May-98
i | ~—&— 17-Sep-98
-3 —-4.Jun-89
—E—12:5ep-59
-120 - 4~ -6-Jun-00
¢ —¥8— §-Sep-00
. -15.0
H E
-18.0 —
-20 7.0 8.0

Temparature {Deg. C}

LCDTHERM.Xls BH94L.CD-5




Little Creek Dam Thermistors

]
i [BHoa LCD<6 Location: Litlle Cresk Dam Crest  Elevatiom: 1114.5m Coordinates 3125N, 13535E
Date Thermistor SINCA lce-Bath Surface
i Instafled:  10-Jun-94 Type: RTD's Calibration: nel applied  Protector: yes
dDeplh
[ Corraction 0.4 Ro (Chms)= 1854

Depthon Aclual Resistivily Resislivity Resistivily Resislivily Reslstivity Rasistivity  Resislivilty  Resistivity  Reslstivity  Resistivity Resistivity Resistivity
....... String  Depth  {Chms) {Ohms) (Ohems) {Ohms) {Ohms) {Ohms)} (Ohms) {Ohms) {Ohms} (Ohms) {Chms) {Ohms)
{m) {m) 15Jun-84 16-Sep-84 22.5ep-85 258Sep-86 B-May.97 17-Oct-97 28-May-88 17-Sep-98  4-Jun-89 12-Sep-99  6-fun-0D 8-Sep-00

19 -1.4 1881 1915 913 1800 1853 1875 1866 1809 1864 1912 1868 1803
.5 -1.9 1858 1909 1902 1803 1841 1877 1849 1901 1848 1894 1850 1894
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Postal Bag 1000, Faro, Yukon YOB [K0

g Phone (867} 994-2459
MINING CORPORATION Facsimile (867) 994-3483

(Interim Receivership)
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FAX MESSAGE TO: distribution attached 2 pages total

DATE: June 12, 2000

FROM: Ernc Denholm

- RE: Faro Technical Advisory Committee Meeting
MESSAGE: A T.A.C. Meeting has been scheduled for July 6 in Faro.

Please let us know if vou will be attending.

Accommodations in Faro are very limited. Hoang’s (previously
Redmond’s) at 994-2430 is the only hotel. Bed & breakfasts are
available (check names and numbers with Town of Faro).

Please contact Karin Svec at Gartner Lee Ltd. Whitehorse office
! with any questions (ph: 633-6474).

Regards,

RETURN FAX TO: Gartner Lee Ltd. (Whitehorse); Attention Karin Svec

» fax: (867) 633-6321

FROM:
MESSAGE: 1 will attend:
I will not attend:

Additional comments:
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MINING CORPORATION
(Interim Receivership)

Postal Bag 1000, Faro, Yukon YOB [K0
Phone (867) 994-2459
Facsimile (867) 994-3483

TECHNICAL ADVISORY COMMITTEE MEETING

DATE:
LOCATION:

PROPOSED AGENDA:

(PRELIMINARY CIRCULAR)
Thursday July 6, 2000; 8:00 am to 5:00 pm

Faro guest house, 248 Dawson (large house, lower bench)

1. BRIEF OVERVIEW OF: SITE MANAGEMENT

1999 ENVIRONMENTAL WORK
2000 ENVIRONMENTAL WORK

2. SITE TOUR: FARO MAIN/ZONE II PITS
(bag lunch is provided) = FARO WATER TREATMENT SYSTEM
DOWN VALLEY / TAILINGS
VANGORDA PLATEAU

3. WRAP UP MEETING:

DISTRIBUTION:

Anvil Range Mining Corp.(Interim Receivership):

Dana Haggar (867) 994-3349
Deloitte & Touche Inc.: Wes Treleaven (416) 601-6390
Deloitte & Touche Inc.: Doug Sedgwick (416) 601-6390
Deloitte & Touche Inc.: Greg Stevens (403) 263-2390
Dept. of Fisheries and Oceans: Brian Ferguson 393-6738
DIAND, Environment: Ian Church 667-3216
DIAND, Land Use: Allan Carlick 667-3193
DIAND, Mining Development: Hugh Copeland 667-3193
DIAND, Water Resources: Dave Sherstone 667-3195

Environment Canada: Vic Enns 667-7962
Ross River Dena Council:

Chief Norman Sterriah (867) 969-2405
Selkirk First Nation: Don Trudeau (867) 537-3902
Town of Faro, Jim McLaughlin (867) 994-3154
Yukon Conservation Society: Bob Van Dijken  668-6637
YTG, Economic Development: Rod Hill 667-8601

YTG, Renewable Resources: Chuck Hubert 667-3641




.......

ANVIL RANGE MINING CORPORATION
(INTERIM RECEIVERSHIP)

VANGORDA PLATEAU TECHNICAL ADVISORY COMMITTEE
SUMMARY OF MEETING JULY 6, 2000

Location: Faro

Attendees:  Deloitte & Touche Inc.: Wes Treleaven  (416) 601-6390
Deloitte & Touche Inc.: Greg Stevens (403) 263-2390
Dept. of Fisheries and Oceans: Sandra Orban  393-6738
DIAND, Mineral Resources, Allan Carlick 667-3193
DIAND, Mineral Resources: Hugh Copeland 667-3193
DIAND, Water Resources: Dave Sherstone 667-3195
Gartner Lee Ltd.: Eric Denholm 633-6321
Yukon Conservation Society: Bob Van Dijken  668-6637
Yukon Salmon Committee (Chair): Car] Sidney
Yukon Salmon Commitiee and Fish & Wildlife Board:

Clyde Blackjack
Yukon Salmon Committee: Beverly Brown
YTG, Economic Development: Rod Hill 667-8601

YTG, Renewable Resources: Chuck Hubert 667-3641
The meeting was called to order at 8:15 am.
Wes Treleaven provided an overview of the status and future direction of site

management and ownership issues and responded to questions on these issues as per the
following summary:

e the Memorandum Of Understanding (*MOU”) that would pass ownership of the
minesite to a new company that might be jointly owned by DIAND, YTG and
Cominco and for which Cominco would be the operator is being discussed and moved
forward by the parties; however, there are numerous legalities involved that take time
to work through regarding disposition of proceeds from the sale of assets,
environmental issues, and so on

o the MOU and change of ownership is probably not going to take place right away and
the current management structure with Deloitte & Touche Inc. (“D&T”) acting as
court appointed interim receiver will remain in place for now

e we are into the 3™ year of the interim receivership which is longer than was generally
anticipated at the outset; the work that has been performed to date under the
receivership has been management of the day to day compliance issues with the
intention of protection of the environment while ownership issues were resolved
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« however, the management philosophy under the receivership has changed due to the
extended timeframe that 1s now involved; some of the longer term environmental
issues must be actively pursued to ensure that the environment is being adequately
protected

o we have serious concerns regarding the physical integrity of the Faro fresh water
supply dam (“FWSD”) and we intend to develop options that would reduce the
pressures on the dam; the evaluation of options should include DFO because of
implications on fisheries habitat (the FWSD and Rose Creek are used by freshwater
fisheries)

Q. (BVD): will this work require a licence amendment?
A. (WT/DS): likely not; Water Resources could order D&T to do such work if necessary;
there are some legalities that would be double checked

e the chances that the mine operations will restart at Faro are low; it is likely that over
$100 million start up capital would be required; therefore, we must start looking at the
minesite issues from a longer term perspective

» there are other areas of significant concern including the Vangorda Creek diversion
flume; there was a rock fall last year at the flume and the flume was repaired on an
emergency basis; an emergency preparedness plan 1s in place and some maintenance
work (tip rap) is planned for this year

e approx. 2,700 tons of scrap steel was removed from the site last year under a DIAND
work program; the boneyards were cleaned up as the work progressed and a follow up
program has been authorized for this year (the 1999 quantity was misstated as approx.
80,000 lbs of scrap steel at the T.A.C. meeting - E.D.)

¢ the consolidation of used oil is on-going

Q. (BVD): is the Faro pit/Zone II pit coffer dam required under the longer term
perspective?

A. (WS): the Faro Creek diversion is an issue wrt the stability if the NE pit wall;
perpetual care & mtce of the water level in the Faro pit is required in the long term; the
coffer dam is not currently needed if the Faro pit water level is managed properly

Q. (CS): what is the timeframe required for clean up of the site?

A. (WS): the Reclamation Security Trust is vastly undersized for the amount of work
required at only ~$12.5 million; there may be in excess of 10 to 15 years work required
plus engineering/research studies plus considerations of water management at the
Vangorda pit

Q. (CH): is the site in compliance now?

A. (WT): yes, the pond levels are low and the water quality is good; we are starting to see
a reduction in the zinc levels in the Intermediate pond due to pumping and treating water
from the Faro pit



Amvil Range Mining Corporation (Interim Receivership)
Vangorda Plateau Technical Advisory Commiittee
Summary of Meering - Julv 6, 2000

Page 3

¢ Erc Denholm has recently accepted a position with Gartner Lee Ltd. and there 1s a
contract in place whereby Gartner Lee and Eric provide consulting services to us

e also, Doug Sedgwick who is the Director of Environmental Services with D&T
continues to be involved with this project

« the routine monitoring programs are continuing for water quality and physical stability

Q. (BVD): Does the water licence require further abandonment studies and who holds the
water licence?

A. (WS): Anvil Range Mining Corp. holds the water licences; D&T did not sign the land
leases; in reality, DIAND is the funder of the project; further abandonment studies would
be performed based on available and approved funding from DIAND

A. (DS): this situation is similar to that at BYG; Water Resources may not hold a water
licence for abandoned sites; the legalities are being checked but are not yet determined; a
problem arises from being both the operator and the regulator; the licences might not be
renewed here and the site may be managed and regulated under other reguliations

Q. (BVD): the reclamation issues have been put off since 1992 or earlier; how do we get
a forum to discuss these issues?

A. (WS): it is always very difficult to make decisions involving large numbers of
people/stakeholders

Q. (CB): the last report on the tailings pond was that it was full and that it would soon
overflow; when will you start to clean it out?

A. (WS/ED): tailings are both beached and underwater in the tailings ponds; there is no
program for moving the tailings in the near future; we are providing treatment for
overflow from the tailings ponds prior to the water entering Rose Creek

Q. (CH): are there any new developments at the FWSD re. increased cracking, etc.

A. (WS/DS): no, it is the same situation that has existed for a number of years; we have
professional engineering assessments of the dam on at least an annual basts; there are
some long standing issues re. cracking on the crest of the dam

Q. (CH): what is Cominco’s involvement?
A. (WS): Cominco is a shareholder and a creditor of ARMC; Cominco is involved in
negotiating the MOU but are not paying any of the costs right now

Q. (BVD): in the USA, Cominco may have been brought into the issue of liabilities
A. (WS): D&T is working extensively in the USA including a significant amount of
mining work; in the USA public shareholders are not liable for env./reclamation issues

Q. (CS): Faro is an expensive lesson for the mining industry; can we make this site into a
training/education centre for env./reclamation work?

A. (WS): Faro is not an isolated case; in the 1960’s, mining industry was not required to
provide for long term reclamation as they are now and, therefore, the events of the past
come forward to be dealt with today; here at Faro, someone has to take ownership of the
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env. 1ssues and this could be the new company formed under the MOU when this is
finalized

(RH): a tremendous amount of work has been done and is being done regarding mine
reclamation 1ssues and the federal MEND program is a good example of this

(WT): 1t 1s best when a financially viable company who are good corporate citizens are
involved; for example, Elliot Lake in Ontario is a good example of reclamation; Faro is a
fringe mine and has largely been operated by fringe companies

Q. (CH): but Cominco who 1s a major mine company is involved here
A. (WT): Cominco is a good company but can not assume the liabilities here in Faro; the
way forward here is to finalize the MOU and move onwards under that structure

Q. (BVD): if D&T is likely to be managing the minesite into 2001, how will the court
dates work?

A. (WT): D&T reports back to the court every 90 days; budgets are presented and
reviewed by DIAND and Cominco; the budgets get approved for 2 to 3 month periods;
the current budget is approved to September 2000

Q. (BVD): we no longer receive the court reports
A. (WT): they are available and you can get them from DIAND or directly from D&T;
the court reports are public documents

Q. (SO): if the MOU is bogged down, what are the expectations?

A. (WT): the MOU is a very large document that is being negotiated by the lawyers; there
are numerous legal and financial complications; the Miners Lien Act is unique to the
Yukon and must be dealt with; there are also unresolved issues among the lien holders
themselves

Q. (CH): how much longer is D&T prepared to stay on?
A. (WT): we have a good relationship here; D&T could walk away but it is not our
intention to do so

Eric Denholm provided an overview of the minesite and described the route of the mine
tour

a tour of the minesites was taken with stops and discussions at the following locations:
Faro Fresh Water Supply Dam

Faro Creek diversion/Faro Main pit east viewpoint

North Fork of Rose Creek/Vangorda haul road rock drain

Faro guardhouse

Intermediate Dam spillway lime addition system

Down Valley; south abutment of Intermediate dam

Grum pit viewpoint

Vangorda pit viewpoint

Vangorda Creek diversion flume

e R Al e
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10.Vangorda rock dump 1994 reclamation work from dump toe
11.Grum water treatment plant

s Wes Treleaven and Greg Stevens did not attend the mine tour due to previous
commitments

¢ Carl Sidney, Clyde Blackjack and Beverly Brown left the minesite after the stop at the
south abutment of the Intermediate dam due to previous commitments

¢ during the tour, the following issues were discussed:

FWSD current issues and intention to move forward with reduced water elevation
Faro Creek diversion leakage, physical stability, and possible relocation options
Faro Main pit and Zone II pit management

Treatment and discharge of Faro pit water

special project underway re. physical stability of Vangorda Creek diversion flume
and short term management options

special project underway re. the technical feasibility for reclamation of the
Vangorda open pit as a clean water flow through system

special project underway re. use of the existing Grum water treatment plant for
possible future treatment of water from the Vangorda open pit

timeframe for filling of the Vangorda open pit

Following the tour, a brief wrap up meeting was held in the town of Faro

The meeting was adjourned at 5:00pm.

This meeting summary was prepared by Ernic Denholm

Distribution: all attendees

all invitees not in attendance and whose organizations were not
represented (including minesite tour maps)
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Indian and Northern Affairs Canada,
Letter: Re: Maintenance of Vangorda Creek Diversion

- Flume: Anvil Range Mine, Faro, Yukon,
- November 3, 2000

Gartner
{02/27/0E-Vangorda 2000 Env Rptdoc) Lee
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Anvil Range
Navember 03, 2000
Mr. Doug Sedgwick, Director Fax #(416) 601-615]
Envirenmental Services
Deloitte & Touzshs LLP
BCE Place
{81 Bay Swest, Huite 1400

Tozonto, Ontaric, MSJI2V1

Dear Mr. Sedgwick:

RE: MATNTENANCE OF VANGORDA CREEK DIVERSION FLUME: ANVIL RANGE
MINE, FARO, YUKON

The purpose of this letter is to inseuct Deloine & Touche LLP, acting in its capacity as the
Receiver for the Anvil Range Mining properiies at the Fare, Vangorda and Grum mining
properties, to undertalee the necessary steps to prevent further rock falls and blockages of the
abowe diversion diteh systers. Deloifte & Touche is further instructed to commence this work
immediately with the goal of completing the necessary work prio? to fall freeze up 2000, but in
any case no later tham the orset of spring freshet in 2001.

The Problem:

In 1959 a failure of the rock face adjecent to the Vangords Diversion Ditch in the area of the
Vengorda Open Pit, vesulted in damage 10 several metres of the culvert flume. In effecting the
répairs the flow in the ditch was dirested 1o the Vangorda Pit for several days.

The diversion of flow to the pit accelerates the filling rate and mixes significant volumes of
“clean” water with the contiminated water already in the pit. This will substantially incresse the
voiwme of pit water which raust witimetely been treated before discharge to the environment.
The additional treatment cost will be significant,
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Additionally, the 1599 rock wall failure oceurred at 2 point at which the distance between the

= diversion diteh and the lip of the open pit is anly a few metres, Should another failurs of the rock

: wall oosur and the eulvert suction be blogked during a time of year when access is resmicted,

there is the possibility that tize roadway between the flums and open pit would e washed out.
This would prevent sceess t2 the upper portions of the Vangorda Creek Diversion. It would aiso
result in substantial additioral volumes of creek water entering the Vangorda Open Pit

Optiows for Correcting the Problem:

: DIAND Water Resources has reviewed the several options prepaced by Deloitts & Touchs 1

L address the problem. Giver this Department’s concems with long-term stability and
environmentsl control and clsan-up issues, it is our position that the only asceptable soluton is

- the removal of sufficient of the adjacent rock wall, and the redloping of the resuiting rock fase

¢ such that any additdonal failures will not likely result in material entering the YVangorda Diversion

' Ditch and/or flume,
To complete the necessary engineering work, mobilize equipment and manpower in timely
mannet and complete the wark [ understand the cost to beg estimated at between $120,000 and
$140,000. Given the colder tomperatures now being experienced and the need t» mobilize on
shor notice [ recommend tat Deloitte & Touche procesd on the basis that costs are most likely
to be close to the §140,000 figure.

"""" * lestruction to Deloitte & Mowuche:
As ap Inspecior designated under the Yukon Warers Acr | am hercby instructing Daloitre &
Touche to proceed with all ;possible gpeed to initiate the work necessary to remove sufficient of
the roclc wall and reslope the rernaining outcrop in & manner Which will prevent further damage
_ 10, or obstruction of, the Vangorda Diversion Diteh in the areas adjacant 1o the Vangorda Open
Y Pit., .

Shonld you require clarification or further information please contact me at your earliest
conveniancs,

Yours sincerely,

Gowssr 2.

b David A. Sherstone
Regional Mapager, Water Resources
Inspeator #055, Yikon Waters der

co: Roebert Laner, Mineral Resources Directorats, DIAND HQ
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