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ANVIL RANGE MINING CORPORATION
INTERIM RECEIVERSHIP
PHASE 1 BORROW SOURCE SURVEY

1. INTRODUCTION
1.1  Work Scope and Objectives

The Anvil Range Mining Complex, which comprises the Faro and Vangorda Plateau
mines, is located in the central Yukon Territory, as shown on Figure 1. The owner,
Anvil Range Mining Corporation, is currently in receivership and the mining facilities
are being managed by Deloitte & Touche, LLP (Deloitte). This Phase 1 Borrow
Source report addresses Task 2.3 of the work plan presented in the report on the
Closure Alternatives Workshop (Deloitte, April 2002). The task description provided
in the workshop report comprised the following activities:

¢ Compile material requirements (type and amount) for various granular,
construction and erosion protection needs.

* Compile baseline summary of borrow quarry site presently existing on-site
with a summary of expected material quantities available.

e Undertake terrain mapping to identify other potential sources of material
existing on the current mine leases.

¢ Undertake reconnaissance site visit to inspect and confirm existing
borrow/quarry sites and inspect and sample (likely shallow drilling and/or
test pitting) new identified sites.

e Provide an assessment report outlining expected material types, quantities
and location with recommendations for follow-up work.

The material types that were targeted in this Phase 1 study included:

e Low permeability soils for construction of covers over waste materials,
e Granular soils for use as erosion protection, drain material and concrete
aggregate,

e Coarse rock fill for erosion protection in channels,

1CD003.12_CCS_Phase_1_Bonow_Rop.doc//12/2002 2:14 Phmer SRK Consulting
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1.2

» Organic soils for establishing vegetative covers, and

e (eneral fills for covers, slope stabilization and other potential needs.
Background

The Anvil Range Mining Complex consists of two mine sites, Faro and Vangorda
Plateau, which are approximately 15 km apart. The original open pit mining and all
milling and tailings deposition took place on the Faro mine site. Two additional open
pits (Vangorda and Grum) are located on the Vangorda Plateau mine site but no
milling or tailings deposition took place there. The two mine sites are connected by a
haul road, which was used to truck ore from the Vangorda Plateau to the Faro mill.
Lead and zinc concentrate and small quantities of silver and gold were the minerals of
economic importance. Mining operations ceased in January 1998 when Anvil Range
Mining Corporation filed for creditor protection. Deloitte & Touche Inc. was
appointed Interim Receiver of Anvil Range in April 1998 and has overseen the
management of the property under the terms of the water licences since that time. In
addition, the Interim Receiver is responsible for:

e The identification and definition of remediation projects that can be proposed
as part of the Water Licence renewal, i.e., to be completed 2003-2008; and

* The identification of critical information needs for the Water Licence renewal
and the Integrated Comprehensive Abandonment Plan (ICAP) that will need to
be finalized by 2008.

ICAP activities are likely to involve relatively large volumes of materials for purposes
such as covers and channel protection. The development of closure plans and related
cost estimations require an understanding of the available volume, quality and location
of potential borrow sources. Borrow source surveys are often split into two or more
phases, of which the first phase usually concentrates on a review of maps and aerial
photos, followed by a limited period of field verification. This report addresses the
first phase and provides conclusions and recommendations for more detailed Phase 2
investigation as defined in Task 2.4 of the work plan. This report presents the results
of the Phase 1 borrow source survey, which is essentially a baseline summary of
borrow materials existing on site.

The types and approximatie volumes of materials required for various granular,
construction and erosion protection needs will be determined based, in part, on the
results of scoping studies (Tasks 3.1, 4.1 and 5.1) currently underway.

160003.12_CCS_Phase_1_ Bormow_Rep douBA2/2002 2:14 P SRK Consulting
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1.3 Previous Work

Previous related studies of the Faro-Vangorda area include:

e Klohn Leonoff, 1981. Faro Tailings Abandonment Plan.

e Jackson, L.E., Jr. 1993. Surficial Geology, Magundy River,
Yukon Territory: Geological Survey of Canada, Map 1821A,
scale 1:100,000.

e Bond, Jeffrey D., 2001. Quaternary Geology and Till

Geochemistry of the Anvil District (parts 105K/2, 3, 5, 6 and 7)
central Yukon Territory.

The Klohn Leonoff report refers to previous surficial geology mapping studies by
Tempelman-Kluit (1972, 1980), bedrock maps by CAMC and other reports by Golder
Associates, including air photo studies and borehole drilling.

The Quaternary geological mapping work by Bond forms the basis of the surficial
geology maps and prospective borrow areas presented in this report. This study also
includes interpretation of air photos (dating from around 1990) for the tailings dam
complex and freshwater dam areas at the Faro mine site.

1€0003.12_ECS_Phase_1_ Barrow_Rep.doc/iH2/2002 2:14 PMAnir SRK Consulting
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2.1

2.2

2.3

SITE CONDITIONS

The following description of the conditions at the Anvil Range Mining Complex is
largely taken from Bond (2001).

Location and Physiography

Faro mine is located within the Anvil District, which is located within the Yukon
Plateau physiographic subdivision. The Anvil Range lies at the core of the district,
with summits rising above 1800m and intermediate surfaces, such as Vangorda
Plateau, that flank the uplands.

Bedrock Geology

The stratigraphic sequence comprising the Anvil District extends from the
Precambrian to the Ordovician and includes the Mount Mye, Vangorda and Menzie
Creek Formations. The Mount Mye and Vangorda Formations comprise deep marine
schist and phyllite sequences with other minor lithologies. The mid Cretaceous Anvil
Range plutonic suite (batholith) intrudes these rocks and is comprised of granite,
granodiorite and quartz monzanite lithologies. Regional dips of the metasediments are
to the southwest and northeast away from the batholith. Target materials for coarse
and durable riprap material generally include the coarse-grained igneous rocks
(granite, diorite and granodiorite) and more competent (weakly foliated) schists and
phyllites.

Surficial Geology

The Anvil District has been subject to repeated glaciation. The last glaciation
occurred between 25,000 and 10,000 years ago late (Wisconsinan McConnell
glaciation). Significant surficial materials were deposited during this period including
morainal till veneers (<lm thick) and till blankets (>1m thick). Glaciofluvial and
glaciolacustrine deposits are generally located on lower range slopes flanking active
drainage channels. Recent alluvium and organic (sporadic) deposits are found
throughout the area with veneers of colluvium blanketing upland slopes.

The surficial geology of the Faro mine site area is shown on Figure 2 and the
Vangorda-Grum area on Figure 3, both taken from Bond (2001). The most significant
surficial geologic units with respect to this study are described below. The
abbreviated material descriptions which normally appear as two letters in brackets

1C0003.12_CCS_Phase_1_ Barow_Rep doe/i12/2002 2:14 Phimmr SRK Consulting
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(one upper case and one lower case), are explained in the legend provided on
Figures 2 and 3.

Alluvial Deposits

The alluvial materials comprise alluvial plain (Ap), terrace (At), fan (Af) and complex
(Ax) deposits and generally consist of sand, silt, pebble, cobble and boulder mixtures.
They may be up to 10m thick and the fan deposits may be greater than 10m thick.
These deposits occur within the main drainages and are up to 600m wide in the Rose
Creek valley and 50m wide in the North Fork Rose Creek and Next Creek valleys
(Figure 2). The alluvial fan deposits consist of coarse sand, pebbles cobbles and
mudflow deposits up to or greater than 10m thick. The alluvial plain deposits consist
of silt, sand and pebbles with reworked cobbles and boulders and are up to 10m thick.
These materials mostly consist of ‘clean’ granular materials (sand to boulder size) and
form important existing and future target borrow materials.

Colluvial Deposits

The colluvial deposits generally consist of gravels with lenses of sand and silt and are
found on slopes and at the base of slopes. They generally occur as thin veneers (Cv)
less than 1m thick, or as aprons (Ca) which have coalesced at the base of slopes.
Colluvial deposits most commonly overlie bedrock above the treeline, but also overlie
older morainal till deposits on lower slopes.

Glaciofluvial Deposits

The glaciofluvial deposits consist of stratified to massive, poorly to well sorted, gravel
and sand with minor silt and cobbles, deposited by meltwater originating from glacial
ice. These deposits are common in Rose Creek and the major northeast tributaries.
Important derivatives include the glaciofluvial plain (Gp) deposits from 3m to 10m
thick and glaciofluvial complex (Gx) deposits up to 40m thick.

Glacial Till

Till deposits generally consist of unsorted clay, silt, sand, pebbles and cobbles with
minor boulders, deposited by or from glacial ice. Till is common as a veneer (Tv, <lm
thick) over much of the Faro and Vangorda-Grum areas and grades into blanket
deposits (Tb, >1m thick) on more gentle slopes and valley bottoms.

1C0D003.12_CCS_Phase_1_ Bomow_Rop doel/ 122002 2:14 FIWmim SRK C‘m:sultiug
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Organic Deposits

Organic deposits ("O") mostly consist of peat and woody material and overlie
lacustrine, till or poorly drained glaciofluvial and alluvial deposits, but rarely occur as
a significant geologic deposit.

3. BORROW SITES

3.1 Required Materials

Required borrow materials for future mine maintenance and closure are described
below:

e low permeability soils for construction of covers over waste materials,

e granular soils for use as erosion protection, drain material and concrete

aggregate,

e coarse rock fill for erosion protection in channels,

e organic soils for establishing vegetative covers, and

» general fills for covers, slope stabilization and other potential needs.

A summary of required borrow materials and corresponding target geological units is
presented in Table 3.1. Soil classification symbols used to describe the soils, where
possible, are summarized in Table 3.2.

Table 3.1
Required Borrow Materials and Target Geological Units

Required Borrow Material Target Geological Units
Low Permeability Soils ®  Glacial till deposits (Tv, & Th)
Granular Soils e Alluvial deposits (Af, Ap, At & Ax), and
e  Glaciofluvial deposits (Gp, Gx, Ge & Gt)
Organic Soils ®  Organics (0)
General Fills ®  Glacial till, glaciofluvium and alluvium
Coarse Rock Fill ® Screened material from alluvium & glaciofluvium

®  Quarry bedrock material

1C0003.12_CCS_Phase_1_ Borow_Rep doc/e/12/2002 2:14 FMim SRK Consulting
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Table 3.2

Unified Soil Classification Symbols

Soil Classification

Description Symbols
Coarse grained | Gravels (more than 50% | Well graded gravels, sandy gravels,
(more than 50% | of coarse fraction of | with little or no fines i
larger than 63pm | gravel size) Poorly graded gravels, sandy
No. 200 US gravels, with little or no fines GF
sieve size) Silty gravels, silty sandy gravels GM
Clayey gravels, clayey sandy
gravels e
Sands (more than 50% of | Well graded sands gravelly sands,
coarse fraction of sand | with little or no fines W
size) Poorly graded sands, gravelly sands,
with little or no fines SP
Silty sands SM
Clayey sands 5C
Finc  graincd | Silis and clays (liquid | Organic silts, silty or clayey fine
{more than 50% | limit less than 50) sands, with light plasticity BAL
smaller than Inorganic clays, silty clays, sandy
63um No. 200 clitys oF low plasticity ek
US sieve size) Organic silts and urg_anic silty cl'ays
of low plasticity OL
Silts and clays (liquid | Inorganic silts of high plasticity MH:
limit greater than 50) Inorganic clays, silty clays, sandy
clays of low plasticity ol
Organic clays of high plasticity OH
Highly organic soils | Peat and other highly organic soils Pt

3.2

Existing Faro Borrow Sites

Several existing borrow sites were visited during the recent reconnaissance field trip

for the Phase 1 borrow source investigation. The characteristics and uses of these sites

were noted and samples taken at selected locations for laboratory testing work.

1€0003.12_CCS_Phase_1_ Bomow_Rep.doc/3/12/2002 2:14 PMimir
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3.2.1 Haul Road Borrow Site

The haul road borrow site is located just off the Vangorda-to-Faro haul road, near the
North Fork Rose Creek rock drain outlet (Photo 1, Figure 2). Bond (2001) mapped the
site as glaciofluvial complex (Gx). Local contractors are currently screening 10,000m*
of cobbles and boulders (20, 40 and 60cm gradations) for lining of the Faro Creek
diversion around the north side of the Faro open pit.

According to laboratory gradation tests, the material is greenish brown, poorly graded
sand with gravel (SP). The cobble and boulder component was not sampled and tested
in the laboratory. The deposit has been worked over a wide area (80,000m?) and there
appears to be substantial remaining reserves, possibly between 150,000m® to
300,000m”. This material can be processed for both coarse grained riprap material as
well as fine-grained granular fills.

3.2.2 Rose Creek Borrow Site

The Rose Creek borrow site is located approximately 1km downstream of the Cross
Valley Dam (most westerly dam at the Rose Creek tailings storage facility) on the
right bank of Rose Creek (Photo 4, Figure 2). The borrow site includes three existing
borrow areas located within alluvial fan (Af) and glaciofluvial plain (Gp) deposits.
The materials, excluding the cobble and boulder fraction, consist of poorly graded
gravel with sand (GP) and silty gravel with sand (GM). There are frequent cobble-
sized clasts and occasional boulders.

The three existing borrow sites cover a combined area of approximately 120,000m?.
Assuming an average depth of 3m over an available reserve area of 500,000m?, there
may be up to 1.5 million (M) m’ of general granular fill available at the site. Much of
the area appears to be mined out and, therefore, underlying and adjoining reserves will
need to proved by more detailed site investigation, test pitting and laboratory testing.

1G0003.12_CCS_Phasn_1_ Borow_Rep doci/ 1272002 2:14 Piimer SRK Consulting
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323

324

3.3

3.3,

Tailings Borrow Site

Granular material has been taken from three main borrow sites located between the
North Wall Interceptor Ditch and north bank of the Intermediate Tailings Dam (Figure
2). These materials are mapped by Bond (2001) as a complex of colluvium veneer
(Cv) and till blanket (Tb). The total area disturbed by borrow activity is approximately
250,000m*. Scattered rock outcrops (closely fractured schist) were noted throughout
the area. Both granular and low permeability (till) soil materials exist within these
areas and probably both were borrowed for construction of the tailings facilities.

A sample taken from the uppermost borrow was rated as poorly graded sand with silt
and gravel (SP-SM), which is probably indicative of the surficial colluvium (Cv)
material. Typical till blanket (Tb) materials exposed in the lower middle borrow site
are shown in Photo 3. There appears to be an abundance of till materials remaining at
these borrow sites, but not much clean granular material.

Rose Creek Diversion Quarry

The Rose Creek diversion quarry is located on the south side of the Rose Creek
Diversion Channel, opposite the Intermediate Tailings Dam (Photo 2, Figure 2).
Approximately 30,000m” of phyllite schist riprap has been quarried from the site to
line the Rose Creek Diversion Channel. The schist is variably strong to very strong,
slightly weathered (some moderately weathered) with closely to moderately widely
spaced joints which produce cobble to boulder-sized blocks. This rock is of variable
quality (fair to good) but the quarry could clearly be expanded with further outcrops
noted upslope of the quarry face. The Rose Creek Diversion Channel currently cuts off
access to the quarry.

Potential Faro Borrow Materials
Organic Soils

Organic soil deposits were mapped by Bond (2001) on the south facing slope west of
the Faro mine complex (Figure 2). These were not visited during the recent Phase 1
site investigation. Assuming an average 1m thickness and variable composition, there
may be 50,000 to 75,000m° of material available for use in establishing vegetative
COVErs.

1C0003,12_COS_Phase_1_ Bomaw_Rep doc/a/ 122002 218 PMImer SRK Consulting
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332

34

34.1

342

343

Low Permeable Soils

Low permeability till soils occur on the north bank of the Faro Creek diversion
(Figure 2). They were rated in the laboratory as silty sand with gravel (SM) and are
mapped by Bond as till and colluvium veneer (<lm) overlying bedrock (phyllite
schist). There may be a reserve of around 5(),00()11’13 in this area.

Existing Vangorda-Grum Borrow Sites
AEX Creek Schist Quarry

The AEX Creek schist quarry is located in AEX Creek approximately 650m west of
the ore haul shop. The old rock quarry site, which is now infilled with water (Photo 5,
Figure 4), is mapped as till veneer overlying bedrock (Tv-R). The rock quality is
variable and compromises approximately 70% slightly to moderately weathered,
closely jointed, strongly foliated, strong schist and 30% slightly weathered, widely
jointed, weakly foliated, very strong schist. Approximately 10,000m® of material
appears to have been extracted from this quarry with a minor stockpile of the stronger
rock remaining. Another 10,000m’ of good rock may not be obtainable by drill and
blast methods but the occurrence of good rock is patchy.

Grum Dump Quarry

The Grum Dump quarry is located on the south side of the Grum Dump (Figure 3),
which is in an area mapped as till veneer (<lm) overlying bedrock (Tv-R). The
existing reserve was pre-blasted back in 1997 and a total of 10,000m’ is currently
being processed as graded riprap for the Freshwater Supply Dam spillway lowering
project. The pre-blasted material has a relatively high fines content (approximately
20%) because the source, a diorite dyke, was originally ‘sub-cropping’ with some till
cover (Photo 6). The material is high quality dioritic rock, which is dark grayish green
(with brown iron stained surfaces), slightly weathered, and very strong. The angular
clasts range from gravel to large boulder (2m) size and are currently being screened as
required for the Freshwater Supply Dam work (Photo 6). It is difficult to estimate the
available reserve but there may be a further 30,000m® of useable riprap-grade rock
(excluding the currently required 10,000m”).

Moose Pond Borrow Site

The Moose Pond borrow site is located on the north bank of Vangorda Creek, opposite
Little Creek Dam (Figure 3), in an area that is mapped as a complex glaciofluvial (Gx)

160003.12_CC5_Phase_1_ Bamow,_Rep.doc/9/12/2002 2:14 PMimir SRK Consulti ng
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344

3.5

3.5.1

352

deposit. The deposit consists of gravelly coarse sand and some sandy gravel with silt.
A lab sample was rated as well graded sand with gravel (SW). These materials have a
dominant schist bedrock origin of which outcrops are scattered throughout the area.
The deposit extends over an area of approximately 300m by 100m and is probably 2m
thick on average. There may be a further reserve of between 30,000m’ to 60,000m’
useable material. These materials may be suitable for use as granular soils and/or
general fills.

Grum Creek Borrow Site

The Grum Creek borrow site is located within the Grum Creek catchment on the
eastern margin of the Grum waste rock dump (Photo 7, Figure 3). This area is mapped
as complex glaciofluvial deposit (Gx). Lab results show that the material consists of
well graded sand with gravel and silt (SW-SM). This deposit extends over an
approximate area of 50,000m®. With a probable average thickness of 1 to 2m, there
may be further available reserves of between 50,000m> to 100,000m’ in this area.
These materials may be suitable for use as granular soils and/or general fills.

Potential Vangorda-Grum Borrow Materials
Organic Soils

Two areas of organic soil have been mapped by Bond (2001) approximately 0.5km
(North Fork Shrimp Creek) and 1.0km east of the Vangorda waste dump, respectively
(Figure 3). These areas were not visited during the recent Phase 1 site visit. According
to Bond (2001), they are likely to consist of fine-grained ash and peat deposits, which
may be suitable for establishing vegetative covers.

Low Permeability Soils

Low permeability soil deposits in the Vangorda-Grum area include the Grum
overburden dump stockpile (mostly till material) and two extensively mapped areas of
till blanket (Tb), referenced as East Vangorda and North Grum, as shown on Figure 3.
These materials generally consist of gravelly silt and silty gravel with minor clay and
are probably suitable for use as construction covers over waste materials. The Grum
overburden dump contains in excess of 1Mm” of stockpiled till material.

1£0003.12_CCS_Phase_1_ Baraw_Rep.doe/0/1 22002 2:14 FMmT SRK Consulting

August 2002



1CD003.12 - Anvil Range Mining Corporation Interim Receivership Phase | Borrow Source Survey  page 12

353

3.6

381

3.6.2

Granular Soils

Complex glaciofluvial materials are mapped in upper Vangorda Creek, approximately
300m up from the Vangorda flume headworks (Figure 3). This area was not visited
during the recent Phase 1 site visit, but may contain a significant reserve
(500,00011]34-) of material suitable for use as granular soils and general fills.

Off-site Borrow Locations

An existing sand and gravel borrow and a potential rock quarry site were visited on the
access road between Faro townsite and the Faro mine site. Both sites are located near
the old Vangorda-Grum access road turn-off and were sampled for laboratory testing
work.

Faro Mine Road Borrow Site

This deposit is located on the Faro Mine Road, approximately 1.5km back from the
old Vangorda-Grum turn-off (Figure 4). This is an active Transport Maintenance
gravel pit called Drury Creek 105-K-06. Bond (2001) mapped this deposit as complex
glaciofluvium (Gx), which rated in the lab as well graded gravel with sand (GW). The
available reserve may be up to 200,000m’ but its potential utilization will depend on
ownership and availability.

Faro Mine Road Granitic Outcrop

Extensive outcrop of granitic bedrock was visited on the Faro Mine Road at the old
Vangorda-Grum turnoff (Figure 4). Outcrop ridges can be seen scattered over a wide
area approximately 500m by 500m. The rock is generally slightly weathered and
strong to very strong with moderately widely to widely spaced joints (Photo 8). Joint
surfaces are planar-rough and moderately persistent (2-3m+) with iron staining and no
infill. This appears to be a very good potential rock quarry site, which is reasonably
close to both mine areas.

100003.12_CCS_Phaso_1_ Borrow._Rep doc 122002 2: 14 PMinir SRK Consulting
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4. BORROW DATA

4.1 Soil Laboratory Testing Data

Soil samples were taken from six existing granular soil borrow sites and one
prospective low permeability borrow soil site. Summary gradation data are presented
in Table 4.1 and detailed results data are presented in Appendix A. These results do
not include the cobbles and boulder size fraction that occur within the granular
deposits in the field.

Table 4.1
Grain Size Testing Results and Soil Classification data

Material Site 7Sample Gradation (%) UscC Description
Type D Gravel | Sand | Fines
Faro: Haul Road | Haul 48 48 i SP Poorly graded sand with

gravel

Faro: Rose Creek | Brrw-10 50 39 11 GP- Poorly graded gravel with
GM | sand, silty gravel with sand

Faro: Tailings Brrw-3 36 58 7 SP- Poorly graded sand with silt

[Glaciofluvial & Alluvial

= SM and gravel
@ VanG: Moose Gvb-4 41 56 3 SW Well graded sand with gravel
=% |Pond
26 % |VanG:GrumCk | Gvb-3 39 54 7 SW- | Well graded sand with gravel
£ = SM and silt
0=a Faro Mine Road | Road 57 42 1 GW Well graded gravel with sand
Low Faro: Faro FDD-1 13 46 42 SM Silty sand (with gravel)
Perm Diversion
Soil (Till)

USC: Unified Soil Classification symbol
Faro: Fara borrow site
VanG: Vangorda -Grum borrow site

The results show that granular soils from existing borrow sources in the Faro area
generally contain poorly graded sand and gravel with some silt (SP-SM and GP-GM).
Granular materials from existing borrow sources in the Vangorda-Grum area and
along the Faro Mine Road generally contain well-graded sand and gravel with some
silt (SW-SM and GW). The material from the Faro Creek diversion area, generally
representative of low permeability till blanket materials, contain silty sand with gravel
(SM).

160003.12_CC5_Phaso_1_ Bamow_ep.doc/i/ 122002 2:14 PMmr SRK Consulting
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4.2

Estimated Material Reserves

The estimated soil borrow and rock quarry reserves are presented, by site, in Table 4.2
below. These are very approximate estimations that will require verification as part of
the Phase 2 borrow investigation.

There is an abundance of low permeability soils for construction of covers overlying
waste materials in the Faro and Vangorda-Plateau area. Of particular note, careful
consideration should be given to utilization of stockpiled till within the overburden
dumps. For example, the Grum overburden dump, where there is probably more 1Mm?
of suitable material, should be sampled and tested.

Organic soil deposits for establishing vegetative covers are identified on the surficial
geological maps but have not been visited. They should be investigated and sampled
during the Phase 2 investigations.

Granular soils for use as erosion protection, drain material and concrete aggregate, are
abundant within the glaciofluvial and alluvial deposits located throughout the mine
site. There are between 80,000 and 160,000m” of inferred reserves in the Vangorda
Plateau area, at the Moose Pond and Grum Creek sites, and in the order of
500,000m>+ in upper Vangorda Creek, although this site was not visited. In addition,
up to 1.8Mm’ are available in the Faro area at the haul road and Rose Creek sites.
Another 200,000m® may be available at the Faro Mine Road site.

Coarse rock fill for erosion protection in channels is currently being borrowed from
the Grum Dump quarry in the Vangorda-Grum area and the haul road borrow site in
the Faro area. There are an estimated 40,000m’ in the Vangorda-Grum area and
80,000m’ in the Faro area. In addition, there is a prospective quarry along the Faro
Mine Road.

General fills for use as covers, slope stabilization and other potential needs can be
obtained from the various identified granular soil, low permeability soil or rock sites,
as required, depending on the required quantities and specifications.

1C0003.12_CCS_Phase_1_ Borrow_Rep doc/i1272002 2:14 Fimrr SRK Consulting
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Table 4.2 _
Summary Quarry and Borrow Locations and Estimated Material Reserves

Material Area Sites Inferred Comments
Type Volumes
Low Vangorda | Grum Overburden | 1Mm’+ Stockpiled material — mostly
Permeability Dump low perm till blanket material
Soils East Vangorda Unknown Till blanket materials
North Grum Unknown
Faro Faro Creek 50,000m’ Till blanket materials
Diversion
Tailings 100,000m*
Organic Soils | Vangorda | East of Vangorda Unknown Organic deposits
Dump Two unexplored areas
Faro Faro West 50-75,000m” Organic deposits
Granular Vangorda | Moose Pond 30-60,000m’ Glaciofluvial Deposits
Soils Grum Creek 50-100,000m’
U. Vangorda Ck 500,000m’+
Faro Haul Road 150-300,000m® | Glaciofluvial and alluvial
Rose Creck 1.5Mm’ qepnsis
- Road Faro Mine Road 200,000::13 Glaciofluvial deposits
Coarse Rock | Vangorda | Grum Dump 30,000m’ Pre-blasted diorite dyke
Fill v. good quality rock
AEX Creek 10,000m* Phyllite schist - variable
quality
Faro Haul Road 50,000n2® Screened cobbles & boulders
Rose Creek 30,000’ Phyllite schist - variable
Diversion quality
Road Faro Mine Road Unknown Road-side granite outcrop
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S

CONCLUSIONS

1. A summary of the required borrow materials and respective target geological units

is presented below.

Required Borrow Material Target Geological Units

Low Permeability Soils Glacial till deposits (Tv, & Tb)

Granular Soils Alluvial deposits (Af, Ap, At & Ax), and
Glaciofluvial deposits (Gp, Gx, Ge & Gt)

Organic Soils Organics (Q)

General Fills Till, glaciofluvial and alluvial deposits

Coarse Rock Fill Screened cobbles/boulders from alluvial & glaciofluvial
deposits
Quarry bedrock material

The Phase 1 borrow source survey, which is largely a desk-top study of previous
work indicates there are viable occurrences of all the required borrow materials
within target geological units in the vicinity of the Faro and Vangorda Plateau
areas.

Laboratory testing results show that granular soils from existing borrow sources in
the Faro area generally contain poorly-graded sand and gravel with some silt (SP-
SM and GP-GM). Granular materials from existing borrow sources in the
Vangorda-to-Faro haul road area generally contain well-graded sand and gravel
with some silt (SW-SM and GW).

There is an abundance of low permeability soils for construction of covers over
waste materials in the Faro and Vangorda Plateau areas. Stockpiled till material
within the overburden dumps should be sampled and tested for potential use.

There are between 80 and 160,000m” inferred reserves of granular soil material in
the Vangorda area at the Moose Pond and Grum Creek sites, and up to 1.8Mm’ in
the Faro area at the haul road and Rose Creek sites. Another 200,000m’ may be
available at the Faro Mine Road site.

Organic soil deposits for establishing vegetative covers have been identified on the
surficial geological maps but have not been visited. They should be investigated
and sampled during the Phase 2 investigations.

General fills for use as covers, slope stabilization and other potential needs can be
obtained from the various identified granular soil, low permeability soil or rock
sites as required depending on the required quantities and specifications.

1C0003.12_CCS_Phase_1_Bomow. Rep. dodBHE/Z002 2114 Phmer SRK Consulting
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6.

6.1

RECOMMENDATIONS

The objectives and work scope for the Phase 2 borrow investigation, to provide further

detailed assessment of potential borrow sources, is based on this Phase 1 report, and

revised quantity requirements.

Field Program

The recommended Phase 2 field program is presented in Table 4 below.

Table 6.1
Recommended Phase 2 Borrow Investigation Field Program

Material Area Sites Test Pits Comments
Type
Low Vangorda | Grum 4 Stockpiled material — mostly
Permeability Overburden low perm till blanket material
Soils Dump
East Vangorda 1 Till blanket materials
_ North Grum 1 1 field day
Faro Faro Creek 2 probably Need access across diversion
Diversion 1 field day
Tailings 4-6 ;
Organic Soils | Vangorda East of Vangorda | 2 Depending on access
Dump (1 field day with Van & low
perm)
Faro Faro West None Hand sample and map
Granular Vangorda Moose Pond 4 I field day
Soils Grum Creek 4
U. Vangorda Ck | 2
Faro Haul Road 8-10 3 field days
Rose Creek 16-20
Road Faro Mine Road | None Ownership issues to be
_ explored
Coarse Rock | Vangorda | Grum Dump None (1-2) Detailed mapping
Fill AEX Map and Variable quality
Sample Phyllite schist
Faro Haul Road As above Screened cobbles & boulders
Rose Creek Map and | Variable quality
Diversion Sample 1 day with Faro organics
Road Faro Mine Road | Map and | Road-side granite outcrop
Sample 1 day with AEX & Grum
Dump _
Totals 46-56 8 field days (6 with excavator)

The recommended Phase 2 field program includes 8 days in the field, six of which
require an excavator to dig approximately 50 test pits. The bulk of the pits will be

excavated within and adjacent to the existing granular soil borrow sites. Some test pits

1CD003.12_CCS_Pnase_1_ Borrow_Rep.doc/8/12/2002 2; 14 PMimiv
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6.2

may be dug at the organic soil sites depending on access, otherwise they may be hand
sampled.

We do not recommend any drilling at the rock quarry site at this stage but they should
be revisited and mapped and sampled in more detail. Drilling work should be
performed when detailed quantity requirements and specifications are known.

Laboratory Testing Program

Supporting quality control testing will be required to validate material conditions
versus expected material specifications.

Soil samples collected during the field program will be sent to a laboratory in
Whitehorse for routine classification testing, such as moisture content determination,
gradation analyses, Atterberg Limit determinations and compaction tests. It is likely
that the laboratory of EBA Engineering will be used for this work.

Selected rock samples for laboratory testing will also be obtained from the detailed
outcrop mapping work. These should be subject a range of physical tests including
point load strength index, slake durability, cyclic abrasion, freeze-thaw and
geochemical assay tests for determining the presence of sulphides and other
deleterious minerals.
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This report, 1CD003.12 - Anvil Range Mining Corporation Interim Receivership
Phase 1 Borrow Source Survey, has been prepared by:
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/

Tim Coote

\\-__L____-

Senior Engineering Geologist

Comanse— C. S

Cameron Scott, P.Eng.
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Photo 1: Haul Road Borrow Site

Photo 2: Rose Creek Diversion Quarry



Photo 3: Till blanket (Th) material exposed at the Tailings Borrow Site

Photo 4: Rose Creek Granular Borrow Site



Photo 6: Grum Dump quarry material and screens



Photo 8: Faro Mine Road Outcrop
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_EBA Engineering Consultants Ltd,

MOISTURE - DENSITY RELATIONSHIP

ASTM Degf, D857, or D2049

=+ BEBA WHLULEHUKSE lﬁl’@l?oz/ﬂlz

PROJECT: Sail Testing - Faro, Yukon SAMPLE NUMBER:
PROJECT NO.: 0201-1280001.023 DATE TESTED: 02/09/04

CLIENT: SRK Consulting (Lakewood Colorado) MOISTURE CONTENT (as recelved): 12.4%

DESCRIPTION: SILT, clay, tr, sand, tr, gravel (16mm max) - dark brown MAXIMUM DRY DENSITY: 2050 kg/m*

SAMPLE LOCATION: ERRW-1 OPTIMUM MOISTURE CONTENT: 10.8%
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EBA Engineering Consultants.Ltd.

CONSTANT HEAD PERMEABILITY TEST

Jdob

Number: Q201-1280001.023

Date: 02-09-10
Sample No.; BRAW-1 Depti: Test No: P-1
Time Buret Elap. (min) Outflow (cc Diameter= 71.08 mm
6:46 16.2 (] 0.0 Height= 50.52 mm
7:18 16.8 27 0.4
8:06 17.1 80 0.9 Volumes 200.47 cma
8:05 17.86 139 1.4
9:54 18.0 188 1.8 Head Diff= 1.42 psi
10:41 1B8.4 2356 2.2
11:38 18.8 288 2.6 Q= 0.00013 cm3/sec
12:40 19.3 354 a1 i= 19.77
13:31 19.7 405 3.6 = 39.68 cm2
14:09 20.0 443 3.8 .
14:59 20.4 493 4.2
15:85 20.7 529 4.5
6.0 1 . . :
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SAMPLE INFORMATION
project:__S=// T2sting Boreholo Nurnbers BRRW -
Address:__ Faro Yy ken Depth: ___.
i Test Number: F—f
Project Number: _ Q20| —[258000(, 2.3 Sample Description: SteT, elayey,
Dale Tested: __O2 - ©F-2Cpy: _S. K. Some. saad & f?mme./ dark
TestApparatus: ___[52ren ea b/ /ity gra, vish browan.
Machine Number: “BLI/ET Sample Description
Rate of Straln: % / minute Dlamet_er(mm) Heigit #77/2))
Normmal Stress: kPa 1
Cell Pressure: KPa 2
Back Pressure: kPa 3
Head Differential: kba 4
Swelling Prassure: kPa Mean a8 50.56 4
==, Mg_/mz @ /o, 8 % pr‘:fﬂ.c. \/= Ze0. €2 cmy
Trimmings intial Final
Tare Number - ) i
Mass of Wet Soil & Tere g F48. 86 457, =&
Mass of Dry Scil & Tara g 0. 79
Mass of Tare g &, 47
Mass of Diy Scil g Fo4. 32 04,32
Masg of Molsture g
Moistura Content % Loz .99
Wet Density Mg/m® ' 2.237 225
Density Mg/m® 2.0E rR=2%4
> . | 78.3 % SPD 8. 4 % SRD
Sketch and Remarks:
Final Dia.= 7/.08 mm
Mt =.50,52 n
A = 3968 cm™
- \/=200.47 ¢m?
 Angle of Shoar:
hhu MEAEE:.“:&; WFMnr Na Mﬂmd-hdnm BDQ
oty sy, with ar ethou the ol EBA, e

O Wapeteicm of wultehidy. muwmu ﬂmnmmm
207 . e
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ATTERBERG LIMIT TEST RESULTS
(LABORATORY DATA REPORT)
Project: S/l Testing Borehole Number; BREW ~1|
Address: Faro Nu kew Depth;
; . Sample Number;
Project Number; _ CAD|— |280a0 | 022 Sample Deseription
Data Tested: __ 0L -25 10 By: S:K
LiIQUID LIMIT PLASTIC LIMIT
(ASTM Designation D 423) (ASTM Designation D 424)
Teial Number 1 2 a Trial Number 1 2
Tare Number Ngo | torp | T/ Tare Number ) 505 | o)
Number of Elows _ 2% | a7 | |4 '
Massof Wel Soll & Tare g |34, /¢ |37.2] | 37.29| | Mass of Wet Soll & Tare g {12,421 11727
Mass of Dry Soll & Tare g 27.04, |80.52| 3a,27| | Mass of Dry Soll & Tare g e, /o, L&
Mass of Tare g 357| 3.4 | 3.57 Massof Tare g 3,62 | 3.40
Mass of Dry Sail g 2644|2624 z¢.70| | Mass of Dry Sail g 7.40 | 7.08
Mass of Molsture g 1 &le £.67| Ze=2| | Mass of Moistute g iIJe | 1.8
MOISTURE CONTENT % 2349 | 244| 26-3| |_MOISTURE CONTENT % 9 M-8
SHRINKAGE LIMIT Za
: T A KEEE B (ASTM Deslgnation D 427)
i T i | Trial Number 1 2 3
- e . o e v Tare Number
i | - Labitdll Mass of Wet Scil & Tare g
@ [Tl TN R [ Mass of Dry Sell & Tare g
L [P S PO P o ot o ..1-.. I ..'. i 1 Mass of Tare g
é? WEIEELN Mass ot Dry Soll g We
8 ww T I ' Mass of Moisture g
g |l e MOISTURE CONTENT % w
.'Z’L : o) | Violume of Tare V.
- I D riifiit| [Velume of Dry Soil Vo
. . - A4t el | Volume of Shrinkage
2 T T} | Shrinkage Limit SL
‘ - 11113357 [ Shrinkage Ratio R
- : ety | Volumetdie Shrinkage Vs
10 15 o = ga as 4o | Linear Shrinkaga Ls )
Number of Blows
Remarks:
Liquid Limit: 25
Plastic Umit: 1= )
] = Plasticity Index: __/ O ( c L)

el bied ot EAATS v bie oy inuy slandarisun "m“h-ﬂh“"bmw:ﬁ Bneishesommery  SOQ

A u.m Y X Mpaadrion ar epttion EBA will provide R Upon wriien request.



U¥/11/02 WED 18:10

EBA Engineering

FAX 887 668 4349 EBA ENGINEERING-YURKON

[@oos/012

PARTICLE SIZE ~ ANALYSIS OF SOILS
CLAY SILT —mr—l%:mm—mﬂ%‘bmr
1L.S. STANDARD SIEVE SIZES
00 $200  §l00 #80 o Jlo o be fofs K4 5 75| 152 3 §
E ! ! £ { i i i H i E :
90 : :
L
Tt . RS SR BTy S0 V) (R e I A
H i ! : i
| : i : ; i
s - P11 i i ! i E‘
2 P i |13
| 20l !,%. ";........ AT (T oL _%-., 5 : ? ................................. '
B | |
o mi.. ez anssnsssndmne bt adudigidd i g ST (O S S RN H
i i L !
0 i 11 .............. 3 % 1 v
; : : i
i i ! !
70 , PRRIRTRRI S SEA. O LR o e Sl oo, SRRt IR SO STy ol I 3; : . T L :
5 B
0 1i1i i i 3§ ii: g L f 4 . H E[ r | i 3
00005 0001 0002 0005 QU1 002 @b 01 02 05 1 i 5 10 20 50
GRAIN SIZE — MILLIMETRES
BOREHOLE DEPTH HEVGRTIN
SYMBOL CLAY & SILT | SAND |GRAVEL| Cu Cc | USC
NUMBER (ft) o % w
@ o BRRW-10 0.00 1 i 39 50 - 42 | GP-GM
| |
Project: 0201—1280001023 Date Tested: 23/08/02 BY: MF
Tested in actorda D472 unless otherwiee noted.
pregented NEreon 1s for the sof U3E 0 o T wervices repanied hersin 0 perlarmod by on EBA Technlelan © recognized
S e -t i T oy IR o B T e o o oo o £ £k y—
other party, with or without the knowkdge 3? EF;K sultabiily, Should ongunearing inlerpre r?p ba required, EBA will provide il upon written request. E
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EBA Engineering

"

PARTICLE SIZE — ANALYSIS OF SOILS .
SAND I
CLAY SILT N 1
LS. STANDARD SIEVE SIZES
100 200 foo fe0  #40 Jio 20 6 Jiojs #“ 375 Bl 152 3 6
Titi : : i P i i A
1iil ‘ H H i !
a0 PEE1 o O ’ 3
7)) SR LR SRR S -
7 G '
é 50|-1 g fiedbd
o w O
H ‘ } :
30 =
20 | rinr i
10 .;. S N : : H : 7 3
0 18 j i H 2 ; : 2 H : ' 3 i H
ooos odot od2 odos ool od2  obs o1 02 05 | ) 5 10 % 50
GRAIN SIZE — MILLIMETRES
sgoL|  BOREHOLE DEPTH DI :
oL NUMBER (%) CLAY ;_E SILT SA;D GR.;\rVEL Cu Ce us.c
i 0 (] (]
« +. BRRW-3 : Q.00 7 58 3B 16.8 0.8 ; SP=SM
' |
i
Project: 0201—-1280001023 Date Tested: 24/ 08/02 BY: MF
Taslt:d in_accordance W 0422 unless olhcm:e noted.
ntlpulpfm:ﬁent EBA in e‘nol renpus-gibl:mmorlg‘: |m;ua ﬁu“rﬁsn{n esg uthe wﬁ nated. No olher wurrdn“yqlns made, Th:aa dulu rggoggtlzed A

ba held fable, for uss made of this report mduda or nt any interprelation or opinion of specification camplianee or material &
other parly, yith or withoul the Rnwiggga &y EBT sultabiily. ﬁﬁ” ﬂqmg%rprm hﬂw mmlfegl. EBA will prmmlge il upon mitgan requast, E
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PARTICLE SIZE — ANALYSIS OF SOILS

CLAY

SILT

10 1053

U.S. STANDARD SIEVE SIZES

RAVEL
FINE |

oo _ P00 o0 g0 oo pobis 4ol f¢ 5 T 1152 3 8
| i | P i :
i : i i P ; - i
g0 ; ......... _* ------- R S s ‘"'?' 1 Borsan e ey i
: i i
: | i P
ot | | Bl s e =
70 : : 11 USSR RO SO S / ‘.; ....... ’ '
(R |
P R SO IO N R 2 - ! f: //A'/ ----- ‘ ................... ............ g
Ig ol ; | 5 | — . —
5 M i Pl
[= F1q] ST T PIVTTTPICTTT PUPPPIT TRRTLOTSE TELI0EIT U0 CYTTRCTTEY TRTRIEE: PSS FR-OO- 1) #hiane - : -n‘-"umm..f
! P i
% 4 -G T U W (G N P IS, SN P8 o |
i H z PLo
m ik E % % : ............... % |
10l ed b ganfigabadidd, e 1 : ,', i
i E i i ;
0 i T | = g | . T T
oobos odo1 0oz 0005 o0t 062  obs g1 02 08 1 2 § 10 2 50
GRAIN SIZE — MILLIMETRES
D
so| BOREHOLE DEPTH EZLRIFTION "
SYMEOL| "\ MBER () CLAY & SILT | SAND |GRaveL| Cu Ce =
% % %
—s! FDD-1 0,00 42 i 48 13 = 3 = SM
| |
i/ 's
i
; §
| | | ]
| |
i H i !
Project: 0201—1280001023 Date Tested: 23/08/02 BY: MF
- i . . accordanca with D427 unless otherwise noted. -
pzxuacl}’gf " BEA Is not g?gl:?tc? can indushry honcrta lum? ?&E;" nated. No as w 5 Taade. Thess dota '.l!.?:.?]&““ oA
oF I
other NEEV. al;'ltfl aﬁ"&% altht kn':wl;.gge :? é'e:'f :‘u&nbﬁg: Shpvr:ﬁmuénwwﬁng%ma u%gﬁpblgor’;q%frgpd. EBA w%ln ;rwlggufrt‘c:pg; :rr!gt’:enu request. _!E
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PARTICLE SIZE — ANALYSIS QF SOILS

SAND GRAVEL
CLAY SILT ANE ] MEDUM TCOARSEL FINE 1 COARGE
U.S. STANDARD SIEVE SIZES
160 B0 4100 o0 podopods logs g WS s (52 3 6
ﬂu Sr-TL- T e-1- 1] ! i ; ';‘ L i }‘{ .u;uu% : SEERLALLTE L
: i P
80 | NV Y JA— (- . — / S S
70 § s g ;.. T 5 g S, PRSP PR i .......... o] i ....... t G Che .g.._
= f L4 P
§ 80 ‘i: """"" ii"' L ; Besinsiin] crersmsenn I iinennsnd e é E ..1§
B ol Him , L oidie Lo o
2 * i | ‘ SREREE
40f-+4 Hy i ; ; ..... 1 ..... 1 : i
an % B 1 I e e s besiinTeanes iy ruinsans) (. RADsetel ST e VTR ...-.?u.u..?
a ¥ i
20 i ¥ ! 1 ...... .} ....... i RN SO S H
10 "-r ; : .:; P SRR N IR T B : z = %.,. O e
3 i:. i H : “ Porid i : ! H E f E i
o LLiEH SRR N P I A : -2
00005 odoi odoz 0005 001 002 005 01 02 o5 1 2 5 10 20 =0
GRAIN SIZE — MILLIMETRES
BOREHOLE DEETH DESCRIPTION a :
SYMBOL  ~ UMBER ) CLAY & SIT SAND. | GRAVEL u ¢ | USC
L - (VB-3 0.00 7 T 94; W 18.9 1.6 : SW-SM
i : : g
|
i
| i E
Project: 0201-1280001023 Date Tested: 23/08/02 gY: MF
Tested in accordanca with D477 unless isa_noted
D'gta preaented Niaraon 1 Tor e saje use of the The Teabing services n Areimn n perion an meran 10 recognzed
atipulated client, EBA ia not resporaible, nar can induatry atandarda, unless otherwing noled. No olher wa is made. Theas dalo do Agt

held liable, for usa made of this report b includa or reprasent any Intarpretall inion of specificatio jance or malerial L/
other porty, with or wihmlﬂ tﬁ- Iu'-wletp!:a O?Euﬂrx suitability. Sh%tild miuwdngrgﬁarwﬂoth?&or:;ﬁr% EBA wil? m‘gg il upon m:il:l?ar? requesl. _‘E
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PARTICLE SIZE — ANALYSIS OF SOILS
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GRAIN SIZE — MILLIMETRES

1 |symmaL BOREHOLE DEFTH DESCRIPTION
NUMBE CLAY & SILT | SAND [GRaveL| Cu Ce | USC
MBER (t) pe 7 .
— GvB-4 ! 0.00 3 : BB 41 12.7 1.0 © sSw
i
- i i .
i i i !
|
i i
i
i i i i i
Project: 0201—1280001023 Date Tested: 24/ 08/02 BY: MF
Tested In accordanca with A'SN D422 unless ol 6 noted.
stlﬁzlgﬁa gﬁ:ﬁt "?:B'ﬂa'?uff l;ea:s';;\g%i:.a:qqrfug? F;u?h;hn?nndurda unless n.hlmilini noted, :ol.h;rwnun ﬁlg %ﬂg‘de“qr"h]g;rréxu rgnmr?:tm d A.

be held liable, fer usa made of this report by an nduda a -
et 1o paae <& e Q'ﬁ;a l EBX r represent any intarpralalien ﬂ;ﬁpmmn orf specification cornpliance ar maleriol _‘E

sultablily, Sheuld enginsering inlsrpreto recl, EBA will provide 1L upon writton request.



09/11/02 WED 16:12 FAX 867 668 4349 EBA ENGINEERING-YURON [@o11/012

FEBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

NG —GRAVEL
CLAY SILT _—FrNF"TSZ T MEDUM TCORGE FE T COARSE

U.5. STANDARD SIEVE SIZES
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GRAIN SIZE — MILLIMETRES

SYMB BOREHOLE DEPTH DESCRIPTION
oL NUMBER (ft) CLAY;!;: SILT SJ;ND GRAKVEL Cu Ce U.s.C
| Z 7
Y 050 5 1 48 48| 287§ 07 |
i i ;
? - |
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