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1.0 INTRODUCTION

This report presents the results of an assessment conducted by Golder Associates Inc.
(Golder) regarding the historic underground workings within the proposed Phase IV Valley
Leach Facility (VLF) at the Cripple Creek & Victor Gold Mining Company's (CC&V'’s)
operation near Victor, Colorado. This report addresses the current stability of the historic
mine workings, the potential impact of the workings on the stability of the VLF
foundation, and the typical remediation measures that may be needed to ensure that the
integrity of the VLF foundation above the workings.

A similar assessment to the one presented herein was undertaken by Golder for the
Phase IIl VLF. The conclusions and recommendations of the assessment of the Phase III
VLF are presented in Golder's report titled Assessment of Underground Workings Within
Limits of Phase III Valley Leach Facility (CC&V 1998).

2.0 UNDERGROUND MINING

2.1 Historical Setting

A summary of the geology, mineralization, and mining within the Cripple Creek Mining
District is presented by Lindgren et al. (1906). The areas within and around the Phase IV
area were mined for many years by underground means starting in the 1890's. The gold
ore that was mined in the Cripple Creek Mining District was contained in a series of
steeply dipping veins. The various veins were generally sub-parallel to one another and
aligned in a northeast-southwest orientation, which is reflected in the underground
workings alignment shown on Drawing Nos. 1 and 2. Production mining of the veins
proceeded upwards from these working level excavations.
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Based on field investigations conducted within the Phase IV area and observations made
during the remediation of the Phase II VLF, the mined excavations on the working levels
generally followed the mineralized veins, and were typically less than 12 feet wide. Mined
stopes were typically less than 10 to 12 feet wide, although the mining plans also indicate
locally wider stopes in some areas. The ore appears to have been extracted by various
forms of open stoping or shrinkage mining methods. Mining techniques employed at that
time rarely incorporated backfilling of the stopes and there is no evidence that any of the
excavations in the Phase IV area were ever backfilled with development rock or other
backfill material. The historical mine plan maps do indicate that some of the excavations
had collapsed and caved.

2.2 Current Conditions

Surface disturbances from mining are present throughout the Phase IV area. These
disturbances generally consist of open shafts or mines. In addition, some of the features in
the Phase IV area are tunnel portals that provided access to deeper underground workings.
Most of the disturbances in the Phase IV area do not show any evidence of subsidence,
caving, or collapse from the impact of underground mining. Northeast of Phase IV, the
area was mined or collapsed through to the surface over a long parrow area. These
workings are related to the Thompson, Elkton, Katherine, and Tornado shafts and are
located sufficiently outside the Phase IV area as to not to have any impact on the stability
of the foundation. The only area beneath the Phase IV facility where the collapse of
underground workings is evident is immediately adjacent to the Ophir Incline shown in
Drawing No. 1.

The surficial soils within the Phase IV area range up to approximately 15-feet-thick over

most of the area, although locally the thickness has been shown to be up to 50 feet in some
of the drainages. As discussed in more detail later, this additional overburden thickness in
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specific areas has been taken into account in the exploratory investigation and remediation

programs.
2.3 Rock Quality

The bedrock within the Phase IV area primarily consists of Cripple Creek Lapilli Breccia.
The immediate 3 to 6 feet of bedrock beneath the surficial soils is ofien quite fractured and
moderately weathered. The bedrock beneath this is strong and competent with only limited
evidence of weathering. Joints are widely spaced (typically in excess of 1 to 3 feet
spacing), and generally steeply dipping. The joints are also relatively planar but quite
rough with a high frictional strength. The resulting rock mass is essentially an assemblage
of large sized interlocking blocks that are massive and of good to very good rock quality.
The strength of the rock is sufficiently high that stress fracturing would not occur even in
the deep workings.

According to core samples from the Main Cresson Mine (see Amendment No. 7,
Volume 4, Appendix 4), the Cripple Creek Lapilli Breccia has an unconfined strength
ranging from approximately 11,000 to 27,000 pounds per square inch (psi). Based on the
rock strength and degree of jointing, the bedrock within the Phase IV area would have a
Rock Mass Rating (RMR, Bieniawski 1989) ranging between 60 to 70, which is considered
as good quality rock.

The veins that were mined in the Phase IV area are generally aligned in a north-south
orientation, which is reflected in the underground working alignment shown on Drawing
Nos. 1 and 2. The underground workings indicate that the veins are steeply dipping
(approximately 75 degrees).
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3.0 SCOPE OF INVESTIGATION

The main activities that were undertaken by Golder to assess the current stability of the

Phase IV area and to provide recommendations to remediate the foundations were as

follows:

> A detailed review was undertaken of all of the available historical
records, including the historical mining plan maps filed at the CC&V
offices, in Victor, Colorado.

» A detailed surface reconnaissance program was undertaken and the

characteristics of the surface disturbance features were photographed and
documented.

> Selected surface disturbance features which had exhibited characteristics
suggesting deeper level workings (i.e., conical shaped mine with
adjacent overburden piles of sufficient magnitude, evidence of timbering
support, feature excavated into bedrock, etc.), were excavated to allow
more detailed inspections to be undertaken by Golder’s site engineer.

> A drilling program was undertaken to locate excavations beneath the

ground surface that might adversely impact the stability of the
foundation.

In the Phase III report, it is indicated that “For the prevailing conditions, and stopes that
are less than 10 to 12 feet wide, the stability of the crown pillar should be acceptable if the
bottom of the pillar is more than 50 to 60 feet below surface”. This makes allowance for
15 feet of surficial soils overlying the rock, which is the maximum overburden thickness in
the Phase Il area. In some of the Phase IV area, the thickness of the overburden is greater
than 15 feet, and in these locations drilling targets were set at greater depths so that

surficial soils do not contribute to the stability of the pillar above the mined openings.
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3.1 Historic Mining Maps

Many mining plan maps were prepared over the years showing the development openings
that have been progressively excavated on different mining levels and accessed from
various shafts. The plan maps only show the excavations on the working levels and do not

show stoping activities that were undertaken above or between the levels.

In order to develop a database of the underground workings within the limits of Phase IV,
Golder reviewed the underground working drawings stored at the Cresson site, and copied
all of the relevant drawings to a common scale of 1 inch to 50 feet. More than 70 plan

maps were identified and copied.

The plan maps were overlaid on one another to compare the relative accuracy and to
determine the maximum extent of the indicated workings on each level. Once overlaid, the
geometry of common areas shown on different drawings was noted to be very consistent.
Discrepancies between the position of excavations were generally less than 5 feet, with
some local extremes being up to 25 feet. Many of the drawings showed areas that
overlapped with other drawings. It was possible to use these overlaps to construct a single
composite mine-plan drawing of the entire workings in the area (Drawing Nos. 1 and 2).
This mine-plan drawing identified the major shaft locations, and these compared favorably

with the locations of the shafts on the surface survey plans mentioned later.

In the Phase III area, many of the historical plan maps indicated the elevation of the levels
being depicted. This was not always the case for the historical plans within the Phase IV
area. The relative sequence of the levels below surface (i.e. whether one level was higher
or lower than another level) could often not be estimated from the information provided,
and it was not possible to assign elevations (known or estimated) in a similar manner to
that presented for the Phase III level plans. This influenced the location of the exploratory
drilling that was undertaken to date (e.g., workings where the depth below surface was
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uncertain were preferentially drilled), and will precipitate added comservatism in

undertaking future exploratory investigation and remediation activities.

The search of the files at the Cresson site for all of the mining plan maps in the area was
done in a very comprehensive manner, and no significant discrepancies were identified
between drawings. Based on this, the composite mine plan is felt to provide an accurate
and comprehensive depiction of the underground workings beneath Phase IV. While the
process of maintaining accurate mining records over a very long period of time is such that
additional workings may be present underground and not depicted in the plan, the
probability of this is considered small.

111 Locati ¢ Surface Disturt

A topographic survey of the area was undertaken by Western States Surveying Inc.
(WSSI). A plan showing topographic contours, which identifies some of the shafts and
surface dumps that were identified as part of the topographic survey, was prepared and this

information is shown in Drawing Nos. 3 and 4.

Many of the disturbance features observed on surface are cone-shaped shallow surface
mines typically about 25 feet in diameter and about 10 feet deep. The sides of the mines
are comprised of soil and rock fragments. Subsequent excavation of the mines indicated
that many were old shafts (based in part on the observation of timber reinforcements or
working levels which extended from the shaft) in which the unsupported surficial soils had
bridged across the shaft, or sloughed into the shaft. Some of the features in the Phase IV
area are collapsed portals of adits that historically provided access to the underground
workings.
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3.2 Surface Reconnaissance and Exploratory Excavation

During May and June 1998, Golder representatives with previous experience in conducting
the exploratory investigation for the Phase IIl area were on-site to perform the surface
reconnaissance within the limits of Phase IV. The work included the development of a
written description and photographic record of each feature (copies of the written
descriptions and copies of the catalogued photographs have been included in the Golder
project files, but are not incorporated in this report). The reference numbering and

location of documented surface features is presented in Drawing Nos. 3 and 4.

A backhoe with a maximum reach of approximately 20 feet was then used to excavate a
representative number of the cone-shaped shallow surface mines. Observations of these
excavations were recorded, and the excavated material was then replaced back into the

excavation.

Over 140 surface features were inspected and documented, and approximately 20 of these
were excavated. The results are summarized in Table 1. This table identifies for each
feature whether it is an open shaft (and therefore not excavated), or whether the
observations made during the excavation of the feature indicated that it was historically
excavated completely in surficial soils, "bottomed” at the bedrock contact, or had
previously been excavated down into bedrock. A record was also maintained of any
timber that was encountered or observed, indicating that the feature was likely a shaft, and
whether any lateral excavations could be identified connecting to the shaft. Some of the
features were visually identified as being collapsed tunnel portals, and others have been
shown to be such from the documented evidence of tunnels presented in the working plan
maps. Such adit portals are identified in Drawing Nos. 3 and 4.

The main objectives of the exploratory excavation of the shallow surface mines were to

determine if the features were previous shallow mine excavations or deep shafts, (which
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would identify if the area required different remediation treatment), and whether any
lateral shallow workings were evident extending from the shafts.

3.3 Exploratory Drilling

Based on a combined assessment of composite mining plan (Drawing Nos. 1 and 2), the
topographic survey which includes identified surface disturbances (Drawing Nos. 3 and 4),
and the results of the surface reconnaissance and exploratory excavation programs, an

exploratory drilling program was developed and implemented. The objectives of the

exploratory drilling program were as follows:

> Conduct a “first-pass” assessment to locate open voids underground that
might become unstable in the future

> Obtain an approximate estimate of the vertical height of the surface
crown pillar, in areas where such voids were identified

Various approaches and criteria were used to select the locations of the drill holes. These
included the following:

> General trends in the underground workings can be noted from surface
disturbance information developed from the surface reconnaissance and
topographic survey information, which provide an indication of possible
connection of workings between shafts. Holes were drilled across these
lineaments between the shafts to determine if the underground workings
between shafts had been mined up close to surface.

» Underground workings which appeared to connect between shafts or to
be located along lineaments, even in some cases where the workings
were relatively deep, may have been mined up close to surface. Holes
were drilled across the alignment of such underground workings.
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> Underground workings of moderate to shallow depth may have been
mined up close to surface. Holes were drilled across the alignment of
such workings.

> Some areas that had been mined or caved through to surface locally
indicated that shallow stopes extended away from the area. Holes were
drilled to provide an indication of how far such stopes might extend
away from the open surface features.

> Areas indicated on the mining plans as having been excavated as wide
open stopes, or where multiple openings appeared to be very close
together, and that may have been shallow or deep, may have caved up to
close to surface. Holes were drilled vertically down into these areas to
determine if open voids close to surface were present.

> Lateral extensions that were observed extending from open shafts or
shafts that were excavated are inherently shallow and may represent
potentially unstable excavations. Holes were drilled across such features
to determine the approximate geometry of such features and the
thickness of the crown pillar.

Specific discussions on what was encountered as part of the field investigation are
identified in Section 4. All holes indicated above as being drilled "across" features or
known openings were drilled at an angle to increase the potential of intersecting the feature
along the wall exposure. Such holes were drilled at an initial angle of approximately
60 degrees. Targets were established for each hole, and the objective was to "hit" the
target approximately 50 feet below ground surface, except where the overburden was more
than about 15 feet deep, in which case the target depth was correspondingly deeper. The
inclined holes were generally 100 feet long, and hence each hole extended past the
specified target area by about 40 feet or more. Holes which intersected stopes or level
workings were drilled again at angles that were progressively flatter to determine the
approximate depth of the back of the excavation below surface.

The vertical holes were drilled into areas where the mine plans indicated wide stope spans.

Such wide spans require greater crown pillar thicknesses to ensure stability. Hence, some
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of the vertical holes were drilled to depths up to about 150 feet, compared with 100 feet
for the inclined holes. Even wide spans that were indicated on the drawings to have been
excavated relatively deep below ground surface were exploratory drilled in this manner in

case prior caving upwards had already occurred.

All drilling was undertaken using a reverse circulation rig with a hammer bit. The
objective was to locate voids and identify "soft" zomes that might represent backfill or
caved material. Golder representatives with previous experience in investigating the
Phase III area were on site full time to locate the drillholes, oversee the drilling and
document the field investigation. The quality of the drilling was enhanced by the
experience of the drilling company and drilling crews in having drilled the Phase III site
area previously and many other areas of the mine site where underground workings were

present.

Approximately 100 exploratory holes were drilled at approximately 80 drill hole locations.
A summary of the drilling details for each hole, including distances along the holes that
excavations were encountered, is presented in Table 2. The location of the holes and the
orientation and lateral extent of the inclined holes are shown on Drawing Nos. 5 and 6.
The location of the voids that were encountered by the drilling are also shown in Drawing
Nos. 5 and 6.

4.0 CONCLUSIONS FROM EXPLORATORY INVESTIGATIONS

Site observations and the results from the exploratory excavation and drilling programs

indicate that remediation is required for:

> isolated shafts and other isolated excavations carried out on surface
(e.g., shallow surface mines and adit portals)
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> underground mine workings that may or may not be evident currently as
surface disturbances, with the depth of approximately 50 feet below the
Soil Liner Fill subgrade elevation.

All of the isolated features that are directly evident on surface consist of (1) open shafts,
(2) old shafts now completely or partially filled with soil and rock fragments (and often
pieces of timber) forming cone-shaped depressions in the surficial soil material, (3) mines
excavated in the surficial soils generally down to bedrock forming similar cone-shaped
depressions on surface, and collapsed adit portals These are referred to in this report as
isolated shafts and shallow surface mines.

The underground workings within the Phase IV area that will require remediation are
generally mine workings which have been: (1} mined up so that the resulting crown pillar
is sufficiently thin to be of concern; (2) mined up to surface and are now evident as
"daylighting” open features; or (3) collapsed and caved, and are now evident as surface

subsidence features.

5.0 RECOMMENDED REMEDIATION MEASURES

The general remediation measures for the underground workings are summarized in
Table 3, and discussed below. These remediation measures were developed based on the
results of the Phase III underground remediation program conducted during the Summer of
1999. The completed Phase Il remediation program (which included over 70 workings)
provided important insights on the stabilization of underground workings. This experience

was used in the development of the remediation measures presented herein.
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5.1 Remediation of Isolated Shafts, Stopes, And Shallow Surface Mines

Based on observations made in the Phase IV area, none of the shafts appear to be more
than approximately 12 feet square in plan dimensions (many are 8 feet or less), although

some are very deep. The general approach to remediate isolated shafts and shallow surface

mines are as follows:

> For open excavations where the depth to bedrock is less than 7 feet to
the final Soil Liner Fill subgrade surface: Backfill open shafts with
Coarse Shaft Backfill to approximately 10 feet below the finished surface
grade and then place concrete, cemented rockfill, and Structural Fill as
discussed below.

> For open excavation where the depth to bedrock is greater than 7 feet to
the final Soil Liner Fill subgrade surface: Backfill the open shafts with
Coarse Shaft Backfill to 3 feet below the soil/bedrock interface. Then
place concrete, cemented rockfill, and Structural Fill as discussed below.

» For collapsed excavations where the depth to bedrock is less than 7 feet
to the final Soil Liner Fill subgrade surface: Excavate collapsed
materials from shafts to a depth of 25 feet below finished grade, then
backfill with Coarse Shaft Backfill to approximately 10 feet below the
finished grade, and then place concrete, cemented rockfill, and
Structural Fill as discussed below.

> For collapsed excavations where the depth to bedrock is greater than
7 feet to the final Soil Liner Fill subgrade surface: Excavate collapsed
materials from shafts to a depth of 25 feet below finished grade, then
backfill with Coarse Shaft Backfill to approximately 3 feet below the
soil/bedrock interface, and then place concrete, cemented rockfill, and
Structural Fill as discussed below.

» Excavate shallow surface mines to rock or to 25 feet below the final Soil
Liner Fill subgrade surface. The shallow surface mines will then be
backfilled with compacted Select Structural Fill and/or Structural Fill to
the final subgrade elevation.

IS0 FINAL REPORT\2099APPD,DOC Golder Associates




APPENDIX D
March 2000 -13- 993-2099.150

Any laterals off of the shafts will be remediated as identified in Section 5.2. These
recommendations are based on Golder’s experience in underground mining applications
and the experienced gained during the Phase III remediation program. The Structural Fill,
which is supported by the concrete and cemented rockfill, is designed to form the VLF
Foundation. The concrete and cemented rockfill plugs are designed so that the plugs are in

compression and develop frictional resistance along the sides of the excavated opening.

For the shafts that are proposed to be backfilled in the upper portion with concrete and
cemented rockfill, the upper layer of Coarse Shaft Backfill will be compacted using a
method specification. A three feet layer of construction grade concrete will then be placed
on top of the compacted Coarse Shaft Backfill. The role of the concrete is to form a
competent base to the cemented rockfill plug above the backfill. The design requirements
for the concrete are that if the backfill beneath the concrete settles or is dislodged in any
way, the cemented rockfill will not unravel. The cemented rockfill plug above the
concrete will be inverted cone shaped, and even if the backfill settles, the vertical loads
from the VLF will largely be transmitted through the cemented rockfill and into the
surficial soils and bedrock. The walls of the shaft will be naturally sufficiently rough that

the concrete layer will not move under gravity loading if the backfill settles.

While the cemented rockfill is capable of spanning across the shaft opening (or even larger
openings) without any concrete layer beneath, it is proposed that cement be added to the
rockfill above the concrete layer as a conservative redundancy in the event the concrete
layer moves for some unexpected reason. It is routine practice in many underground
mines to completely undercut cemented rockfill of this nature over exposed spans of
20 feet or more without experiencing any instabilities of the fill. The concrete layer

provides added security that unraveling of the cemented rockfill cannot occur.

More detailed descriptions of the proposed remediation of the shafts and shallow surface
pits are presented below.
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511 Remediation Of Open Shat

The proposed approach for remediation of open shafts is as follows:

> Backfill the shaft with Coarse Shaft Backfill (12 inch minus) to an
elevation approximately 10 feet below the final Soil Liner Fill subgrade
surface where the soil thickness is 7 feet or less. In areas with soil
thicknesses greater than 7 feet, the shaft is to be backfilled with Coarse
Shaft Backfill to 3 feet below the soil/rock interface. The 12-inch minus
Coarse Shaft Backfill material should be suitable to minimize the
bridging across the void, and minimize the amount of processing
required to meet the specification.

> Compact final layer of Coarse Shaft Backfill using a method
specification approved by the construction manager and engineer.

> Remove weak weathered rock and surficial soils at the collar to form a
cone with minimum side slopes of 0.5H:1V.

> Place 3 feet of concrete as initial backfill.

> Backfill with 7 feet of compacted cemented rockfill (2 inch minus Fine
Shaft Backfill with 6 percent cement by weight).

> Backfill to grade, as needed, with Structural Fill.

The proposed approach for remediation of currently collapsed shafts deeper than 25 feet is

as follows:

> Excavate collapsed materials in the shaft 25 feet below the final Soil
Liner Fill subgrade surface.

» Compact upper layer of native material.

1\S\209\FINAL REPORT\2099APPD, DOC Golder Associates




APPENDIX D
March 2000 -15- 993-2099.150

> Backfill the shaft with Coarse Shaft Backfill to an elevation
approximately 10 ft below the final Soil Liner Fill subgrade surface in
areas with a soil thickness of 7 feet or less. If the soil thickness exceeds
7 feet, backfill the shaft with Coarse Shaft Backfill to 3 feet below the
soil/rock interface.

> Compact final layer of Coarse Shaft Backfill.

> Remove weak weathered rock and surficial soils at the collar to form a
cone with minimum side slopes of 0.5H:1V.

> Place 3 feet of concrete as initial backfill.

> Backfill with 7 feet of compacted cemented rockfill (2 inch minus Fine
Shaft Backfill with 6 percent cement by weight).

> Backfill to grade, as needed, with Structural Fill.

Any shafts identified on Drawing Nos. 1 and 2 that cannot be located on the surface will
be remediated by placing geogrid over an area sufficiently large to account for inaccuracies
in precisely locating the portals on surface (approximately 50 feet x 50 feet). The geogrid
will be designed to span across potentially opening sizes of 10 to 12 feet at the entrance to
the tunnel.

5.1.3_Remediation of Shallow Shafts and Surface Mi

The proposed approach for remediation of shallow shafts and pits is as follows:

> Excavate feature down to rock or 25 feet below the final Soil Liner Fill
subgrade surface.

> Backfill with compacted Select Structural Fill and/or Structural Fill to
final Soil Liner Fill subgrade surface.
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5.2 Remediation of Open or Collapsed Laterals/Inclines/Adits

A number of laterals, inclines, or adits have been excavated in the Phase IV area to
provide access to various mining locations. The locations of these as determined from the
historical mining plans are presented in Drawing Nos. 1 and 2. The accuracy to which
features on the mining plans can be referenced to the surface topographic surveying and
physically located on surface is very good, and there is a high probability that all of these
will be located on surface during the remediation program.

Those that have been located to date or that are located in the future will have collapsed
material and surficial material around the portal removed as the first step of the
remediation process. The stability of the immediate portal area will be reviewed so that
any potential adverse structural features can be identified. Potential instabilities will be
excavated. The crown pillar of the lateral will then be blasted. The blasted material will
be left in-place. If a depression exists after the blast, the depression will then be backfilled
with Structural Fill. The area will then be capped with geogrid at the surface to control

settlement.

Alternatively, the open lateral may be plugged via injection of a flowable fill into the
excavation, without further excavation or blasting. A suitable, low compressibility, inert

fill material will be identified prior to implementation of the remediation program.

5.3 Mined Slot

During the remediation program for the Phase I VLF, numerous mined slots were
identified. Mined slots are narrow, nearly vertical excavations that were created as narrow

veins were mined. These slots are typically less than 3 feet wide and range in depth from
10 to greater than 50 feet deep.
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The mined slots will be remediated by backfilling the excavation with either Coarse Shaft
Backfill, Select Structural Fill, or Structural Fill. After backfill, the slot will be capped
with geogrid to minimize settlement under the VLF load.

5.4 Remediation of Areas Influenced by Underground Workings

The areas requirihg remediation to account for the presence of underground workings and
surface disturbances created by underground mining are shown in Drawing Nos. 7 and 8.
Each of the areas to be remediated or areas where remediation may be required following

further investigation are discussed in the following sections.

34.1 Areal

There is minor encroachment of underground workings in this area from mining activities
undertaken from Thompson and Elkton Shafts. Although precise elevation for these
workings have not been determined, the limited level information that is available suggests
that these workings are more than 100 feet below. The drilling undertaken to date has not
indicated any underground workings sufficiently close to surface to require remediation.
Additional exploratory drilling will be undertaken at the time of remediation to confirm the
depth to workings.

2.4.2 Area2

This is the area of St. John Bostwich Shaft. One of the holes drilled in the area identified
an open excavation at a depth of approximately 80 feet below surface, but no shallower
workings at this location. Further exploratory drilling will be undertaken in this area at
the time of remediation, and if this confirms that workings shallower than this are not

present, no remediation will be undertaken in the area.
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2.4.3 Aread

This is the area of Molle Bell Shaft. One of the holes in the area identified open
excavations at approximately 20 feet below the ground surface. Further exploratory
drilling will be undertaken in this area at the time of remediation to define the area that

requires remediation.

344 Aread

This is the area of Savage Shaft. One of the holes in the area identified an open
excavations at a depth of approximately 35 feet below surface. Further exploratory
drilling will be undertaken in this area at the time of remediation to define the area that

requires remediation.

245 Aread

This is the area of Ella Shaft. None of the holes drilled in the area identified any open
excavations. Further exploratory drilling will be undertaken in this area at the time of

remediation. Present evidence is that remediation may not be required in this area.

3.46 Area6

Area 6 extends from Winchester Shaft and Ophir Incline in the north to the workings to the
south of Minnehaha Shaft, an overall distance of approximately 1500 feet. While the area
does not show evidence of large scale caving, it has been extensively mined relatively close

to surface, and in some areas, the mining continued through to surface.

Several holes identified underground excavations along the 1500 foot trend of the
workings. The underground workings that were identified were between approximately
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10 feet and 80 feet below surface. Further exploratory drilling will be required to define
the extent and type of remediation for this area

5.4.7 Area?l

This is the area of Ophir Tunnel. Other than the tunnel opening, it does not incorporate or
access any underground workings. The hole that was drilled in the area did not encounter
any underground workings. The tunnel portal will be remediated as discussed in the
previous sections, and further exploratory may be undertaken at the time of remediation.

However it is not expected that further remediation will be required in this area.

5.4.8 Areas 8 to 10

These are the areas of Alice, Raven Beacon, and Commonwealth Workings/Narcissus
Shafts, respectively. None of the holes drilled in these three areas identified any open
excavations. Further exploratory drilling will be undertaken in this area at the time of

remediation. Present evidence is that remediation will not be required in these areas.

6.0 CONCLUDING COMMENTS

The remediation program discussed above is based on a thorough assessment of the
information presented in the historical mining plan maps, and a limited site investigation
program undertaken by Golder. The main objectives were to characterize the type of
conditions requiring remediation, to determine the types of remediation that will be
required, and to indicate the approximate areas where these different types of remediation
will need to be implemented. These objectives have been met to the degree that the range
of conditions requiring remediation have been identified, and the necessary range of

different types of remediation activities have been developed.
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The remediation activities themselves will involve further excavation of the features that
have been identified. This excavation process will provide important additional knowledge
about the features, and will allow for the progressive development of the final remediation
program. Every feature observed on surface, and identified underground as potentially
requiring remediation, will be re-assessed even more thoroughly than the present
investigation process as part of the excavation and backfilling remediation process. The
final remediation requirements will be based on these re-assessments, but will still

generally be based on the concepts and approaches discussed in this report.
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