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MOUNT POLLEY MINING CORPORATION
MOUNT POLLEY PROJECT
TAILINGS STORAGE FACILITY

REPORT ON
STAGE la/Ib CONSTRUCTION
(REF. NO, 10162/7-5)

SECTION 1,0 - INTRODUCTION

I GENERAL DESCRIPTION

The first stage of the Mount Polley Mine Tailings Storage Facility (Stage Ia/Ib) was
constructed from May, 1996 to March, 1997. The Stage Ta Main Embankment was
completed to EI. 927 metres to enable the impoundment of runoff water from the 1997
freshet within the facility. The Stage Ib Main and Perimeter Embankments were
subsequently completed to El. 934 metres. Stage Ib will provide sufficient storage
capacity to contain the above mentioned runoff, plus additional make-up water from

Polley Lake and tailings from approximately one year of mining.

Knight Pi¢sold Ltd. designed the Tailings Storage Facility and developed the technical
specifications for the work. Knight Piésold Ltd. also provided full time supervision and
technical assistance during the construction program and conducted and reviewed all
laboratory quality assurance testwork. Knight Piésold Ltd. worked under the overall
management and administration of Mount Polley Mining Corporation. The work was
performed by North American Construction Group.

The general components of the Tailings Storage Facility are summarized below.
. A pipeline system conveys the tailings slurry via gravity from the Millsite to

the facility. The pipeline system includes a movable discharge section with
spigot offtakes to distribute the tailings from the embankment crest.
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A make-up water supply system comprising an intake on Polley Lake, a

pump and a pipeline provides extra water to the Tailings Storage Facility.

The Millsite Sump and Southeast Sediment Pond provide additional make-up
water to the system. Millsite runoff is directed from the Millsite Sump into
the tailings line near the mill. Flows from the Southeast Sediment Pond enter

the system at the reclaim booster pump station or at the tailings dropbox.

Earthfill embankments retain the tailings solids within the facility. The Main
Embankment has a vertical chimney drain, with a collector (longitudinal)

drain and three outlet drains.

A low permeability basin liner (natural and constructed) provides
containment of process fluids within the facility and minimizes the potential
for seepage through the tailings basin soils,

A foundation drain system is included below the Main Embankment to
prevent the build-up of any pressures in foundation materials and to collect

any seepage from the base of the Tailings Storage Facility.

Seepage collection ponds excavated in low permeability soils store seepage

and local runoff that is pumped back to the Facility.

Instrumentation in the embankment foundations, fill and drains (including
vibrating wire piezometers and survey monuments) is used to monitor the

performance of the facility.

A reclaim water system comprised of a barge mounted pumpstation in an
excavated channel, a booster pumpstation and a pipeline provides process

water to the mill.

A system of monitoring wells is installed around the Tailings Storage Facility

for groundwater quality monitoring.
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This report presents:

1.2

The scope of the work encompassing Stage Ia/Ib construction.
Construction methods used to complete the work.
The results of quality assurance tests carried out during construction.

Monitoring data collected to date.

REFERENCE DOCUMENTS

The following Knight Piésold documents provide background information to support

this report and are available for review:

1)

2)

3)

4)

5)

6)

Imperial Metals Corp. Mt. Polley Project, “Report on Geotechnical
Investigations and Design of Open Pit, Waste Dumps and Tailings Storage
Facility”, February 19, 1990.

Imperial Metals Corp. Mt. Polley Project, Report on Project Water
Management, Ref, No. 1624/1, February 6, 1995.

Imperial Metals Corp. Mt. Polley Project, "Report on 1995 Geotechnical
Investigations for Mill Site and Tailings Storage Facility, Ref. No. 1623/1,
March 14, 1995,

Imperial Metals Corp. Mt. Polley Project, Tailings Storage Facility and
Ancillary Works, Part 10 - Technical Specifications, Ref. No. 1625/3, March
25, 1995,

Imperial Metals Corp. Mt. Polley Project, Tailings Access Road and Tailings/
Reclaim Pipelines, Part 6 - Technical Specifications, Ref. No. 1625/4, May 17,
1995. '

Imperial Metals Corp. Mt. Polley Project, Manual on Sampling and Handling
Guidelines for Determination of Groundwater Quality, Ref. No. 1625/5, May
19, 1995.
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7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

Imperial Metals Corp. Mt. Polley Project, Tailings Storage Facility, Design
Report, Ref. No. 1625/1, May 26, 1995.

Imperial Metals Corp. Mt. Polley Project, Tailings Storage Facility, Site
Inspection Manual, Ref. No. 1625/2, May 26, 1995.

Imperial Metals Corp. Mt. Polley Project, Response to Review Comments on
Tailings Embankment Design, Ref. No. 1625/6, January 25, 1996.

Imperial Metals Corp. Mt. Polley Project, Groundwater Monitoring Program,
Ref. No. 1624/2, June 3, 1996.

Imperial Metals Corp. Mt. Polley Project, Report on Geotechnical

Investigations and Design of Open Pits and Waste Dumps, Ref. No. 1628/1,
July 5, 1996.

Imperial Metals Corp. Mt. Polley Project, Response to Review Comments on
Groundwater Monitoring Program, Ref. No. 1625/7, September 12, 1996.

Imperial Metals Corp. Mt. Polley Project, Requirements and Specifications for
the 1996 Groundwater Monitoring Program, Ref. No. 1625/8, September 12,
1996.

Imperial Metals Corp. Mt. Polley Project, Specification for Drilling,
Monitoring Well Installations and Related Services, Ref. No. 1628/3,

September 18, 1996.

Mount Polley Mining Corporation, Mount Polley Project, 1996 Groundwater
Monitoring Well Installation Program, Ref. No. 1628/4, February 17, 1997,

Mount Polley Mining Corporation, Mount Polley Project, Polley Lake
Pumping System, Ref. No. 1628/5, February 19, 1997.
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17)  Mount Polley Mining Corporation, Mount Polley Project, Tailings Storage
Facility, Operation, Maintenance and Surveillance Manual for Stage la
Embankment (El. 927 m), Ref. No. 1627/1, March 11, 1997.

18)  Mount Polley Mining Corporation, Mount Polley Project, Tailings Storage
Facility and Ancillary Features, May 1, 1997 Site Inspection, Ref. No. 1627/4,
June 3, 1997.

19y Mount Polley Mining Corporation, Mount Polley Project, Tailings Storage
Facility, Updated Design Report, Ref. No. 1627/2, June 4, 1997.

20)  Mount Polley Mining Corporation, Mount Polley Project, Tailings Storage

Facility, Operation, Maintenance and Surveillance Manual for Stage Ib
Embankment (El. 934 m), Ref. No. 10162/7-3, June 18, 1997.
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2.1

SECTION 2.0 - GENERAL DESCRIPTION OF WORK

SCOPE OF WORK

Descriptions of each of the main components of the Stage Ia/Ib construction program

are presented in the following sub-sections.

2.1.1

Access Roads

Several new access roads were constructed, as follows:

. The tailings access road to the northwest corner of the facility.

. The tailings pipeline access road around the perimeter of the facility.

° The reclaim pipeline access road to the reclaim barge.

. The Bootjack-Morehead Connector Relocation, at the south end of the

facility, beyond the Main Embankment.

The tailings access road extends from the Millsite to the northwest corner of the
Tailings Storage Yacility. The tailings and reclaim pipelines were installed in
the pipe containment channel adjacent to the road. The continuous downhill
grade will ensure that tailings will flow by gravity to the facility. The pipe
containment channel will provide containment of the tailings in the event of a
pipeline leak or rupture. A separate runoff diversion ditch is located up-slope
of the pipe containment channel to allow runoff to be diverted through the

roadway to natural drainage courses via cross drain culverts.

The tailings pipeline road extends from the northwest corner of the facility to
the right (west) abutment of the Main Embankment. The first section of this
road is a continuation of the tailings access road which slopes down to the
Stage Ib Perimeter Embankment. The tailings pipeline is located in a ]Sipe
containment channel on the inside edge of the road. The road is flat along the
Perimeter Embankment. From the Perimeter Embankment to the Main

Embankment, the road follows a rough trail used to install the tailings line.
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2.1.2

Finally, the road follows the flat crest of the Stage Ib Main Embankment to the
right (west)} abutment.

The reclaim pipeline access road extends from the location where the pipelines
split at the northwest corner of the facility to the reclaim barge. The road has a
continuous downhill grade to allow the pipeline te drain by gravity. For the

last 500 metres (approx.), the road runs parallel to the reclaim barge channel.

The Bootjack-Morehead Connector Relocation was constructed to replace the
section of the Gavin Lake Forest Service Road that was inside the Tailings
Storage Facility. The Bootjack-Morehead Connector Relocation runs near the
toe of the future South Embankment and then parallels the Main Embankment
south of the Seepage Collection Pond.

The scope of work for construction of the access roads included the following:

J Location of alignment and setting out.

. Construction of roads and ditches (with cut/fill sections as required).
. Installation of culverts, including the Bootjack Creek Crossing.

. Placement of wearing course road surfacing as required.

The details of the tailings and reclaim access roads are provided in plan on
Drawing Nos. 1625218 and 1625222 and in section on Drawing Nos.
1625.206 and 1625.219. The Bootjack-Morehead Connector Relocation is
shown on Drawing Nos. 1625.205, 1625.213 and 1625.214.

Tailings Basin

Containment within the tailings basin is provided by two earthfill
embankments. It is enhanced by a low permeability glacial till liner present
within the tailings basin. Work in the tailings basin included basin preparation
for areas affected by construction (such as embankment footprints, seepage
collection ponds, constructed basin liners, borrow areas, reclaim barge channel

and road alignments) and the construction of a low permeability glacial till
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basin liner where the natural surficial glacial till cover was thin (less than 2

metres) and was underlain by glacioftuvial/ glaciolacustrine sediments.

The scope of work for construction in the tailings basin included the following:

Basin preparation, including clearing, grubbing and topsoil stripping
and stockpiling. Topsoil was stockpiled downstream of the left (east)
abutment of the Main Embankment.

Grouting of previously installed monitoring wells.

Soils investigations to determine the extent of the basin liners.
Exploration trenches were backfilled in compacted lifts using low
permeability soils. A mound of glacial till was placed over the

backfilled trenches which fell within the liner limits.

Laboratory testwork to evaluate the basin soils.

In-situ ficld permeability testing (Field Air Entry Permeameter) for

basin liner materials.

Construction of the Lower and Upper Basin Liners. These liners were
connected to the core zone (Zone S) of the Main Embankment.
Additional material was placed as frost protection on any areas which

were likely to be exposed to freezing temperatures over the winter.

Construction of additional Basin Liners in the Original Borrow Area,

where more permeable soils were encountered.

Details of the tailings basin preparation and basin liners are shown on DraWing
Nos. 1625.201 and 1625.202.

Association
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2.1.3

Tailings Embankments

The Stage la/Ib Tailings Storage Facility includes two zoned earthfill

embankments (Main and Perimeter) constructed to El. 934 metres. The

embankments are approximately 1,000 and 800 metres long, with maximum

heights of about 22 and 5 metres, respectively.

Stage la/Ib construction was completed using the following materials:

The core (Zone 8) and downstream (Zone B) zones were constructed
from locally borrowed glacial till. The core zone (Zone §) is
connected to the low permeability glacial till liner within the tailings
basin. Three borrow areas were utilized, one within the tailings basin
(Original Borrow Area) and two downstream of the Main Embankment

left abutment (Alternate and Future Borrow Areas).

A chimney drain system was constructed at the Main Embankment
using processed rock, crushed and screened at the Millsite and at a rock
borrow area. The materials were hauled to the embankment for

placement in the drain.

A foundation drain system was constructed under the downstream
zone (Zone B) of the Main Embankment using processed rock,
crushed and screened at the Millsite and hauled to the embankment for

placement in the drains.

The scope of work for construction of the embankments included the

following:

Associalion
of Consuling
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ol Canada

Survey control of embankment construction.

Preparation of the foundation and abutments to ensure a tie-in with

dense, natural ground.
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2.1.4

. Placement and compaction of the embankment fill materials in the

respective zones in accordance with the Technical Specifications.

] Installation of the foundation drain and chimney drain systems at the

Main Embankment.

. Installation and monitoring of vibrating wire piezometers.

o Evaluation of embankment materials through detailed testing on the fill

and in the site soils laboratory.

Construction details for the embankments are shown on Drawing Nos.
1625.202, 1625.205, 1625.207, 1625.210, 1625.211, and 1625.212.

Seepage Collection Ponds

Seepage collection ponds were excavated outside the projected limits of the
ultimate Main and Perimeter Embankments. The seepage collection ponds
collect flows from the foundation and chimney drain systems (via the drain
monitoring sumps), and local runoff and runoff diverted from disturbed areas
downstream of the embankments. The collected water is pumped over the

embankments, back into the Tailings Storage Facility, for use as process water.

The scope of work for construction of the seepage collection ponds included

the following:

. Survey control.

. Excavation of the ponds in dense, in-situ soils.

. Installation of drain monitoring sumps and associated pipework.
. Installation of seepage recycle sumps and associated pipework.
. Installation of culverts and rough grading around the ponds.

The details of the seepage collection ponds are shown on Drawing Nos.
1625.202, 1625.205, 1625.210, 1625.211, 1625.213 and 1625.214.
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2.1.5

Tailines Discharge System

The tailings discharge system was designed with the following objectives:

D To maximize the storage capacity of the facility.

. To maintain the supernatant pond in the area of the reclaim barge so as

to maximize the amount of ¢clean process water available for reclaim.

. To establish free draining tailings beaches adjacent to the embankments

to facilitate future raises and to enhance embankment stability.

Tailings slutry is delivered to the Tailings Storage Facility by gravity flow
through a single HDPE pipeline which is approximately 7,000 metres long. A
concrete tailings dropbox (T2) is included for control of the maximum pipeline
pressure and to allow additional surface runoff and overflow from the reclaim

booster pump station to be added into the tailings pipeline.

The tailings pipeline is located in the pipe containment channel adjacent to the
tailings access road and along the inside crest of the Perimeter and Main
Embankments. The tailings pipeline has a variable downhill siope to ensure
drainage. The pipeline will be flat (0 percent) from the start of the Perimeter
Embankment to the end of the Main Embankment. The pipeline consists of
sections of various diameters and pressure ratings, as shown on Drawing Nos.
1625.218, 1625.222 and 1625.228.

The scope of work for the construction of the tailings discharge system

included the following:

. Construction of pipe containment channel, including the sleeved

crossing of Bootjack Creek.

. Construction of the T2 tailings dropbox.
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2.1.6

Fusing of the HDPE pipeline, connection at flanged joints and

installation in the pipe containment channel.

Construction of the spigot offtakes (M1 dump valves and movable

discharge section).

Pipeline anchoring.

Pipeline testing.

The tailings discharge system is discussed in detail in Section 4.2.

Reclaim System

Most of the process water for the mill is provided from water that accumulates

in the Tailings Storage Facility as the tailings settle and consolidate. This water

is pumped from a floating barge pumpstation back to the mill in a 24 inch (610

mm) pipeline in two steps:

From the barge to the booster pumpstation - The pipeline consists of

approximately 300 metres of steel pipe immediately above the barge,
with various sections of 24 inch HDPE up to the booster pumpstation.
The DR (dimensional ratio) of the HDPE pipe increases uphill as the

pressure head reduces.

From the booster pumpstation to the mill - The pipeline is comprised of

various sections of 24 inch HDPE pipe from the booster pumpstation to
the mill. As for the lower section, the DR (dimensional ratio) of the

HDPE pipe increases uphill as the pressure head reduces.

The barge is located in a channel adjacent to the reclaim pipeline access road.

The barge is connected to the 24 inch steel pipeline by a 12.2 metre (40 foot)

steel pipe with a ball joint that allows 15 degrees of rotation. The 12. 2 metre

Associalion
of Consulting
Engineers

of Canada

-12 - 10162/7-5
Association August 14, 1997

des Ingénieurs-
Conseils
du Canada



Knight Piésold Lid.

CONSULTING ENGINEERS

2.1.6

pipe, ball joint and accompanying ramp require relocation at three metre

elevation increments as the level of the pond rises.

The scope of work for the construction of the reclaim system included the

following:

Construction of pipe containment channel, including the sleeved

crossing of Bootjack Creek.

Construction of the reclaim booster pumpstation.

Installation of the floating barge pumpstation, steel ball joint and pipe.

Fusing of the HDPE pipeline, connection at flanged joints and

installation in the pipe containment channel.

Pipeline anchoring,.

Pipeline testing.

The reclaim system is discussed in detail in Section 4.3.

Make-up Water System

In addition to the reclaim water obtained from tailings consolidation and local

runoff, additional process water for the mill will be provided by a make-up

water supply system which has three sources, as follows:

Association
of Consulting
Engineers
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Runoff from the Millsite - The Millsite area is graded so that all runoff

is directed to the Millsite Sump. Water is collected in a manhole sump
and is currently pumped directly back to the mill. In the future, the
water will be conveyed by gravity flow (non-pressurized) to the tailings
pipeline in an § inch (200 mm) HDPE pipe connected to the HDPE

tailings line at a prefabricated Tee.
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The Millsite Sump and associated pipework were constructed by a
different Contractor (Ledcor) under a separate contract. The details are
shown on Drawing Nos. 1625.230, 1625.231 and 1625.232.

Runoff from Southeast Waste Dump - Runoff from the future Southeast

Waste Dump is collected in a ditch that flows to the Southeast
Sediment Pond. Water is decanted through a manhole into a 10 inch
(250 mm) DR21 HDPE discharge pipeline that extends from the
manhole to the reclaim booster pumpstation sump and to the T2

Dropbox.

The Southeast Waste Dump ditch, Southeast Sediment Pond and
associated pipework were constructed by a different Contractor
(Ledcor) under a separate contract. The details are shown on Drawing
Nos. 1625.230, 1625.231 and 1625.232.

Fresh water from Polley Lake - The Polley Lake pumping system will

enable the Mine to extract up to one million cubic meters of water from
Polley Lake annually during the spring freshet period. The system
includes a submerged intake connected to an on-shore diesel pump.
Water is pumped to the Tailings Storage Facility in an HDPE pipeline,
which has varying pressure (DR) ratings and is laid on grade on the
access road. Water is discharged from the pipeline through an open

end onto natural ground in the Tailings Storage Facility.

The Polley Lake pumping system was installed using a different
Contractor (Ledcor) under a separate contract. The details of the
pumping system are not discussed in this report. For more information,
see the report “Mount Polley Mining Corporation, Mount Polley
Project, Polley Lake Pumping System, Ref. No. 1628/5, February 19,
19977
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The work items for the make-up water system were separate from most of the
construction work completed for the Stage Ia/Ib Tailings Storage Facility and

are therefore not discussed further in this report.

22 CONSTRUCTION SCHEDULE

Initial clearing of the lower areas of the tailings basin was completed in September and
October, 1995, This was accompanied by the excavation of drainage ditches to
enhance and control runoff in the Spring of 1996. This work was completed by Mount

Polley Mining Corporation.

Construction of Stage Ia/Ib of the Tailings Storage Facility commenced in May, 1996
with clearing of the topsoil stockpile and potential borrow areas and clearing and rough
grading of the tailings access road. Temporary construction roads were established
with additional ditching to control runoff. This was followed by topsoil stripping at the
Main Embankment and Seepage Collection Pond. The Main Embankment Seepage
Collection Pond was excavated first so that it could be used as a sediment control
structure during construction (completed mid August). The first embankment fill was
placed August 9, 1996 after the foundation drains were installed in the lowest parts of

the Main Embankment foundation soils.

Construction progress was slow due to a cool, rainy summer. Work continued through
the Fall and construction activities were suspended on October 23, 1996 due to heavy

snowfall and impending freezing conditions.

The Stage Ta Main Embankment needed to be completed in late 1997 and construction
was continued under winter conditions. After extensive preparatory work, fill
placement on the Main Embankment resumed November 29, 1996 and Stage la was
completed to El. 927 metres on December 11, 1996.

Immediately following the completion of the Stage la Main Embankment, fill

placement at the Perimeter Embankment commenced. Construction was suspended on

December 17, 1996 due to cold temperatures (minus 20 degrees Celsius) and Christmas
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shutdown. Approximately 75 percent of the Stage Ib Perimeter Embankment fill had

been placed at that time.

The Stage Ib Main and Perimeter Embankments were completed in early 1997, before
the Spring melt after additional investigation and testing work on glacial till from the
borrow areas and extensive preparatory work on the embankments. Fill placement
resumed at the Main Embankment on February 2, 1997. The Stage Ib Main and
Perimeter Embankments were completed to El. 934 metres on March 17, 1997,

All other construction activitics were completed during the periods listed above,
including the installation of the tailings and reclaim pipelines. The pipeline work was

completed in May, 1997.

23 CONSTRUCTION SUPERVISION AND QUALITY ASSURANCE

Knight Piésold Ltd. provided full time supervision and quality assurance services for
construction of Stage la/lb of the Tailings Storage Facility. During cold weather
construction periods, additional Knight Piésold personnel were provided to ensure
that the design objectives were achieved in spite of the freezing conditions. Key
items addressed by Knight Piésold included foundation inspection and approval prior
to fill placement, assessment of borrow material suitability, inspection of fill
placement procedures, in-situ testing of the placed fill for moisture content and
density, record and control testing at the required frequencies, and monitoring of all

construction instrurmentation.

The construction quality assurance (CQA) procedures are described in detail in the
document “Imperial Metals Corp., Mt. Polley Project, Tailings Storage Facility, Site
Inspection Manual, Ref. No. 1625/2, May 26, 1995”. Technical Specifications were
developed for the Work, as described in the document “Imperial Metals Corp., Mt.
Polley Project, Tailings Storage Facility and Ancillary Works, Part 10 - Technical
Specifications, Ref. No. 1625/3, March 25, 1995”.

Laboratory testing required for the CQA program included the following:
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. Moisture Content (ASTM D2216)

. Particle Size Distribution (ASTM D422)

. Laboratory Compaction (ASTM D1557)

. Specific Gravity (ASTM D854)

. Atterberg Limits (ASTM D4318)

. Field Density (ASTM D2167)

. Field Density by Nuclear Methods (ASTM D2922)

. Moisture Content by Nuclear Methods (ASTM D3017)

° Laboratory and Field Air Entry Permeameter (LAEP or FAEP)

The required testing frequencies and schedules are summarized on Table 2.1,

The construction quality assurance (CQA) program outlined in the Site Inspection
Manual was closely followed. Construction was undertaken in accordance with the
general technical requirements from the Technical Specifications and the field and
laboratory test results indicate that the design objectives were achieved, as discussed in
Section 3.0.
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SECTION 3.0 - EARTHWORKS

3.1 GENERAL

The Stage 1a/Ib Tailings Storage Facility earthworks comprised the following zones

and materials:

) Zone S - the core zone of the Main and Perimeter Embankments, constructed

from locally borrowed fine grained glacial till.

. Zone B - the downstream zone of the Main Embankment, also constructed

from locally borrowed glacial till.
. Basin liners - Upper and Lower basin liners were constructed upstream of the
Main Embankment using locally borrowed fine grained glacial till. Some small

sections in the Original Borrow area also had a liner placed on them.

. Foundation Drain System - the drain system constructed under the downstream

zone of the Main Embankment using Drain Gravel from processed rock.

. Chimney Drain System - the drain system constructed within the Main

Embankment using Filter Sand and Drain Gravel from processed rock.

The Construction Quality Assurance (CQA) procedures described in the Site Inspection
Manual and Technical Specifications required that each material type be subjected to
detailed ficld and laboratory testing to verify that the design objectives were met.
Testing carried out on earthworks included Control and Record tests. Control tests
were typical]y carried out on materials in borrow pits or from source locations to
determine their suitability for use in the work. Record tests were typically carried out
on materials after placement and compaction to document the level of workmanéhip
achieved and to ensure that the design objectives shown on the Drawings were met.
Both Control and Record tests were used as a basis for modifying the construction

procedures as and when necessary. Record and Control testing requirements,
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frequencies and estimated quantities are summarized on Table 2.1, as discussed in
Section 2.0,

Stripping and preparatory work was completed at all foundations and abutments to
ensure a good tie-in with dense, natural ground. Written foundation approval was
required prior to placing any fill. Organic debris and topsoil were removed and
stockpiled according to the Specifications. The embankment slope was dressed to final
lines and grades using a CAT D8N bulldozer.

Al fill materials were hauled to the embankment and placed according to the material
and lift thickness specifications for each zone, Compaction was achieved from a
sheepsfoot roller, a 10 ton vibratory pad foot roller and a 10 ton smooth drum roller.
Additional compaction was obtained by routing the CAT 631E scraper units along the
fill surfaces in Zone S, Zone B and the basin liners.

The moisture content and density of placed and compacted fill materials was
continuously monitored using a nuclear densometer. The nuclear densometer provides
instantaneous results and was used to evaluate the suitability of materials as soon as
they were hauled to the embankments, If the results indicated that the materials were
likely too wet to enable the compaction objective to be achieved, the construction fleet
was moved to a new location in the borrow areas, where drier material was available.
If the results indicated that the moisture content of the fill materials was acceptable but
that the density was too low, the Contractor was directed to put additional compaction
cffort on the placed material. If the results indicated that the fill density and moisture
content were acceptable, then the Contractor was given approval to place another lift on

the embankment.

The nuclear densometer was also used in the borrow areas to evaluate potential fill

material suitability before it was hauled to the embankments,

Approximately 5,000 recorded density and moisture contents results were recorded
using the nuclear densometer during the Stage Ia/lb construction program,
Approximately 4,400 and 600 readings were from the Main and Perimeter
Embankments, respectively.
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Detailed results of the CQA testwork are presented on the Record and Control test

summary sheets in Appendices A and B.

32

QUALITY ASSURANCE TESTWORK

A description of the test procedures and a discussion of the results of the construction

quality assurance (CQA) testwork for the Stage Ia/Ib carthworks is presented in the

following sub-sections,

3.2.1

3.2.1.1

Zone S
General

Zone S forms the low permeability core and abutment seal zones for the Main
and Perimeter Embankments (the Stage Ia/Ib Perimeter Embankment was all
Zone S). The material used in Zone S was fine grained glacial till borrowed
focally from the borrow pits. The bulk of the Zone S material was taken from
the Original Borrow area, located within the tailings basin. Additional material
was excavated from the Alternate and Future Borrow areas, located

downstream of the left (east} abutment of the Main Embankment.

The Specifications for Zone 8 material required placement and compaction in
maximum 300 mm thick lifts, to 98 percent of the Standard Proctor maximum
dry density. However, the material was typically placed and compacted in 150
mm lifts by the scraper construction fleet to ensure that the compaction
objectives were met. The thinner lifts did not result in a slower fill placement

rate.
Oversize cobbles and boulders were segregated from the advancing fill and
were subsequently pushed into the Zone B fill (if acceptable) or to the face of

the embankments,

Record tests on the compacted Zone S fill included the following:
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32.1.2

L Moisture Content (ASTM D2216)
. Particle Size Distribution (ASTM D422)
. Laboratory Compaction (ASTM D1557)

. Specific Gravity (ASTM D854)

. Atterberg Limits (ASTM D4318)

. Field Density by Nuclear Methods (ASTM D2922)

J Moisture Content by Nuclear Methods (ASTM D3017)
» Laboratory Air Entry Permeameter (LAEP)

Field density and moisture content testing with the nuclear densometer was

conducted on each lift.
Main Embankment

A total of 33 samples were taken for record testing of Zone S material placed in
the Main Embankment. Particle size analyses show that Zone S glacial till is a
well graded sandy silt with some clay and gravel. The gradation envelope with

the median and 100 percent limits is shown on Figure 3.1.

Of the 33 record samples, only 2 were non-plastic as determined by the
Atterberg Limits tests. For the remaining 31 samples, the plastic limit ranged
from 11.5 to 19.6 percent, with a median of 14.9 percent. The liquid limit
ranged from 17.0 to 28.1 percent, with a median of 24.4 percent. The plasticity
index ranged from 3.6 to 12.7 percent, with a median of 9.9 percent. Based on
this, the material is classified as CL in the Unifted Soil Classification System

(inorganic clay of low to medium plasticity).

Histograms of the measured field moisture content, the Standard Proctor
optimum moisture content and the deviation from optimum are shown on
Figure 3.2. The median field moisture content was 11.6 percent, while the
median optimum moisture content was 9.9 percent. The median deviation from
the optimum moisture content was 1.5 percent wet of optimum. These

moisture contents were achieved with minimal moisture control and by halting
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32.13

construction on wet days. Material which was too wet for direct placement in
the fill was usually wasted. During summer construction, it was sometimes
disced and allowed to air dry. Discing was typically done in the borrow areas,
prior to hauling the material to the embankments. Occasionally, overly wet
material which had been placed on the embankment but did not meet the
compaction objective was disced and allowed to air dry before it was
recompacted. In these cases, the material was removed to the waste stockpile if

acceptable densities were not subsequently achieved.

Compaction is evaluated by comparing the measured field dry density with the
Standard Proctor maximum dry density. The field dry density was determined
using a nuclear densometer, which measures the total field density and the
moisture content. The density was measured in the placed and compacted fill
at the location and at the same time as the record sample was collected.
Histograms of the measured field dry density, the Standard Proctor maximum
dry density and the corresponding percent compaction are shown on Figure 3.3.
The median dry density was 2065 kg/m3, while the median maximum dry
density was 2080 kg/m3. The median percent compaction was 98.6 percent,

indicating that the compaction objective was achicved.

Specific gravity was determined for 8 samples. The results varied from 2.72 to

2.75 and a median value of 2.74 was obtained.

The soil permeability was measured using the laboratory air entry permeameter
(LAEP). A total of 13 tests were completed, with results from 1x10-10 to

5x10-8 cm/sec. The median value was 1x10-9 cnmv/sec.
Perimeter Embankment

A total of 6 samples were taken for record testing of Zone S material placed in
the Perimeter Embankment. Particle size analyses show that the Zone S glacial
till is a well graded sand and silt with some gravel and trace clay. The
gradation envelope with the median and 100 percent limits is shown on

Figure 3.4.
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Of the 6 record samples, only 1 was non-plastic as determined by the Atterberg
Limits tests. For the remaining 5 samples, the plastic limit ranged from 14.3 to
16.0 percent, with a median of 15.5 percent. The liquid limit ranged from 17.1
to 25.3 percent, with a median of 21.6 percent. The plastic index ranged from
2.4 to 11.0 percent, with a median of 6.1 percent. Based on this, the material is
classified as CL - ML in the Unified Soil Classification System (inorganic
clay/silt of low plasticity).

Histograms of the measured field moisture content, the Standard Proctor
optimum moisture content and the deviation from optimum arec shown on
Figure 3.5. The median field moisture content was 9.5 percent, while the
median optimum moisture content was 9.0 percent, The median deviation from
the optimum moisture content was 1.0 percent wet of optimum. These
moisture contents were achieved with minimal moisture control and by halting

construction on wet days.

Compaction and density were evaluated as for the Main Embankment.
Histograms of the measured field dry density, the Standard Proctor maximum
dry density and the corresponding percent compaction are shown on Figure 3.6.
The median dry density was 2072 kg/m3; while the median maximum dry
density was 2120 kg/m3. The median percent compaction was 98.5 percent,

indicating that the compaction objective was achieved.

Specific gravity was determined for 5 samples. The median value was 2.73.
The soil permeability was measured using the laboratory air entry
permeameter. A total of 2 tests were completed, with results ranging from
1x10-9 to 9x10-9 cm/sec. The mean value was 5x10-9 cm/sec.

Zone B

Zone B forms the downstream zone of the Main Embankment. The material

used for Zone B was glacial till borrowed locally from the borrow pits. The
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specification for Zone B allowed the use of glacial till which was slightly
coarser than Zone S. As for Zone S, material was taken from three borrow
sources (Original, Alternate and Future Borrow areas), with the bulk of the

material coming from the Original Borrow area.

The Specifications for Zone B material required placement and compaction in
maximum 600 mm thick lifts, to 98 percent of Standard Proctor maximum dry
density. However, as for Zone S, the material was typically placed and
compacted in 150 mm lifts by the scraper construction fleet to ensure that the
bompaction objectives were met. The thinner lifts did not result in a slower fill
placement rate. Field density and moisture content testing with the nuclear

densometer was typically conducted on each lift.

Oversize cobbles and boulders were segregated from the advancing fill and

were pushed to the face of the embankment.

Record tests on the compacted Zone B fill included the following:

. Moisture Content (ASTM D2216)
. Particle Size Distribution (ASTM D422)
. Laboratory Compaction (ASTM D1557)

. Specific Gravity (ASTM D854)
. Atterberg Limits (ASTM D4318)

. Field Density by Nuclear Methods (ASTM D2922)

. Moisture Content by Nuclear Methods (ASTM D3017)
. Laboratory Air Entry Permeameter (LAEP)

A total of 30 samples were taken for record testing of Zone B material placed
in the Main Embankment. Particle size analyses show that Zone B glacial till is
a well graded silt and sand with some gravel and trace clay. The gradation

envelope with the median and 100 percent limits is shown on Figure 3.7.

Of the 30 record samples, 5 were non-plastic as determined by the Atterberg

Limits tests. For the remaining 25 samples, the plastic limit ranged from 13.2
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to 18.0 percent, with a median of 14.7 percent. The liquid limit ranged from
15.3 to 27.0 percent, with a median of 22.0 percent. The plasticity index
ranged from 2.5 to 11.0 percent, with a median of 8.0 percent. Based on this,
the material s classified as CL in the Unified Soil Classification System

(inorganic clay of low to medium plasticity).

Histograms of the measured field moisture content, the Standard Proctor
optimum moisture content and the deviation from optimum are shown on
Figure 3.8. The median field moisture content was 10.7 percent, while the
median optimum moisture content was 9.7 percent. The median deviation from
the optimum moisture content was 1.1 percent wet of optimum. As for Zone S,
these moisture contents were achieved with minimal moisture control and by
halting construction on wet days. Material which was too wet for direct
placement in the fill was usually wasted. During summer construction, it was
occasionally disced and allowed to air dry. Discing was typically done in the
borrow areas, prior to hauling the material to the embankments. Occasionally,
overly wet material which had been placed on the embankment and had not
met the compaction objective was disced and allowed to air dry before it was
recompacted. In these cases, the material was removed to the waste stockpile if

acceptable densities were not subsequently achieved.

Compaction and density were evaluated as for Zone S. Histograms of the
measured field dry density, the Standard Proctor maximum dry density and the
corresponding percent compaction are shown on Figure 3.9. The median dry
density was 2048.5 kg/m3; while the median maximum dry density was 2085
kg/m3. The median percent compaction was 98.5 percent, indicating that the

compaction objective was achicved.
Specific gravity was determined for 4 samples. The median value was 274,
The soil permeability was measured using the laboratory air entry

permeameter. A total of 12 tests were completed, with results ranging from

3x10-10 t5 3x10°9 cm/sec. The median value was 1x10-9 cm/sec.
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Basin Liners

Initial work for the basin liners included Field Air Entry Permeameter (FAEP)
testing of the foundation soils in the lower areas of the tailings basin, near the
Main Embankment, to help delineate the location of any required liners. The
results, summarized on Table 3.1, show that for six tests, the in-situ
permeability of the near surface glacial till ranged from 2x10-6 to 2x10-9 cm/s.
The median was 1x10-8 cm/s.

The basin liners were constructed using low permeability fine grained glacial
till excavated from the borrow areas after the locations were delineated
upstream of the Main Embankment (done in the field, based on Field Air Entry
Permeameter tests and exploration trench observations). The Upper and Lower
Basin liners are shown on Drawing No. 1625.205. In addition, some small
sections of the Original Borrow area were covered by a basin liner, where

higher permeability zones were encountered during construction.

The basin liners were placed and compacted in 150 mm thick lifts using fine
grained glacial till which was wet of the Standard Proctor optimum moisture
content. The Upper Basin Liner was capped with one 300 mm thick lift as frost
protection for the areas which would be exposed to freezing conditions over the

winter. The Lower Basin was capped with one 450 mm thick lift.

The gradation requirements for basin liner fill were identical to Zone S. The

extra frost protection layer was permitted to contain particles up to 300 mm.
Record tests on the compacted basin liner fill included the following:
. Moisture Content (ASTM D2216)

. Particle Size Distribution (ASTM D422)
. Laboratory Compaction (ASTM D1557)

. Specific Gravity (ASTM D854)
. Atterberg Limits (ASTM D431 8)
J Laboratory Air Entry Permeameter (LAEP)
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. Field Air Entry Permeameter (LAEP)

A total of 11 samples were taken for record testing of glacial till placed in the
basin liners. Particle size analyses show that the basin liner glacial till is a well
graded sand and silt, with some clay and trace gravel. The gradation envelope

with the median and 100 percent limits is shown on Figure 3.10.

Atterberg Limits were obtained for 9 of the 11 record samples. The plastic
limit ranged from 12.0 to [6.1 percent, with a median of 14.7 percent, The
liquid limit ranged from 22.5 to 27.4 percent, with a median of 23.2 percent,
The plasticity index ranged from 6.4 to 12.9 percent, with a median of 8.9
percent. Based on this, the material is classified as CL in the Unified Soil

Classification System (inorganic clay of low to medium plasticity).

Histograms of the measured field moisture content, the Standard Proctor
optimum moisture content and the deviation from optimum are shown on
Figure 3.11. The median ficld moisture content was 12.1 percent, while the
median optimum moisture content was 10.0 percent. The median deviation

from the optimum moisture content was 2.4 percent wet of optimum.

A compaction objective was not specified for the basin liners and compaction
was therefore not monitored. However, it was verified that the material was

placed and compacted in lifts according to the Specifications.
Specific gravity was determined for 8 samples. The median value was 2.73.

The soil permeability was measured using the laboratory air entry
permeameter. A total of 8 tests were completed, with results ranging from
4x10-10 to 3x10-9 cm/sec. The median value was 7x10-10 cm/sec. One in-
situ Field Air Entry Permeameter test was completed on placed liner fill. The

resulting permeability value was 3x10-8 cm/sec.
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3.24

Drain Systems
Two separate drain systems were installed at the Stage Ia/Ib Main Embankment
to collect and convey seepage water to the seepage collection ponds. The drain

systems are;

. Foundation Drain System

. Chimney Drain System

An upstream toe drain system will be installed during future staged expansions

of the tailings impoundment.

Foundation Drain System

The Foundation Drain System is comprised of four foundation drains (FD-1 to
FD-4) installed in the foundation soils below the downstream zone (Zone B) of
the Main Embankment. The drains were installed a minimum of 800 mm
below the prepared foundation surface, prior to the placement of any fill
materials. Each foundation drain consists of a 4 inch (100 mm) perforated CPT
pipe which is set in coarse Drain Gravel that is surrounded by filter fabric.
Each drain is connected to the Drain Monitoring Sump by individual 6 inch
(150 mm) solid HDPE pipes that enable the monitoring of flows and clarity and
the collection of samples for water quality testing.

The material used for the foundation drains was Drain Gravel which was

produced from a crushing and screening plant at the Millsite.

The Drain Gravel was placed in excavated trenches, as shown on Drawing No.
1625.202. There was no compaction specification and the only Record testing
required was the determination of the Particle Size Distribution (ASTM D422),

A total of 8 samples were taken for record testing of the Drain Gravel. It

consisted of approximately 76 percent coarse gravel, 22 percent fine gravel and

2 percent coarse sand, which was within the specified envelope. The Drain
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Gravel can be described as a poorly graded gravel and is classified as GP in the
Unified Soil Classification System. The gradation envelope with the median
and 100 percent limits is shown on Figure 3.12.

Chimney Drain System

The Chimney Drain System comprises a vertical Chimney Drain with a
Longitudinal (collector) Drain and three OQutlet (conveyance) Drains. Tt
extends from El. 915.7 metres to El. 929 metres. The Longitudinal and Outlet
drains include 6 inch (150 mm) perforated CPT pipes set in coarse Drain
surrounded by filter fabric. The gravel and filter fabric are encapsulated by
Filter Sand. The Outlet Drains will be extended to the Drain Monitoring Sump
during Stage II construction with solid 6 inch (150 mm) HDPE pipes to enable

monitoring of flows and water clarity at each location,

The materials used for the Chimney Drain System included Drain Gravel and
Type B Filter Sand which were produced from crushing and screening plants at

the Millsite and rock borrow area.

The Drain Gravel was placed in the Longitudinal and Outlet Drains as shown
on Drawing No. 1625.207. There was no compaction specification and the
only record test required was the determination of the Particle Size Distribution
(ASTM D422).

Record testing was completed on 7 samples of Drain Gravel in the
Longitudinal and Outlet Drains. It consisted of approximately 76 percent
coarse gravel, 22 percent fine gravel and 2 percent coarse sand, which was
within the specified envelope. The Drain Gravel can be described as a poorly
graded gravel and is classified as GP in the Unified Soil Classification System.
The gradation envelope with the median and 100 percent limits is shown on
Figure 3.13.

The Filter Sand was placed in the Chimney Drain System components as

shown on Drawing No. 1625.207. There was no compaction specification and
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the only record test required was the determination of the Particle Size
Distribution (ASTM D422),

A total of 56 samples were taken for record testing of the Filter Sand. It
consisted of approximately 47 percent fine gravel, 46 percent sand and 6
percent fines (passing the No. 200 sieve), which was within the specified
envelope. The Type B Filter Sand can be described as a well graded sand and
is classified as SW in the Unified Soil Classification System. The gradation

envelope with the median and 100 percent limits is shown on Figure 3.14.

Upstream Toe Drain System

An Upstream Toe Drain System is included in the design of the embankments.
The drains will be installed in future embankment expansions. For Stage Ia/Ib,
the conveyance pipework was installed for the Upstream Toe Drain System at
the Main Embankment. The pipework is located downstream of the projected
final embankment toe. The pipework was backfilled with compacted local

materials.
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4.1

SECTION 4.0 - PIPEWORKS

GENERAL

The tailings and reclaim pipelines are the main components of the pipeworks for the

Tatlings Storage Facility. The tailings pipeline system conveys the tailings slurry via

gravity from the Millsite to the Tailings Storage Facility. The reclaim pipeline system

pumps process water from the Tailings Storage Facility to the mill for re-use in

processing the ore.

4.2

42.1

TAILINGS PIPELINE SYSTEM

General

The tailings pipeline system includes a single HDPE pipeline that extends
'approximately 7,000 metres from the Millsite to the right (west) abutment of
the Main Embankment. It was constructed with a conerete tailings dropbox
(T2) that controls the maximum line pressure and allows additional surface
runoff and overflow from the reclaim booster pump station to be added to the

tailings pipeline.

Tailings discharge into the facility through a series of valved offtakes (spigots)
which will distribute the total flow along the embankment crest. Initial
deposition will take place from the movable discharge section at the Main
Embankment to cover the basin liners and to fill the lowest area of the tailings
basin. The movable discharge section will be relocated as required until a
tailings beach is established over the length of the embankment.

The design of the tailings pipeline system is based on the following:

. Tailings to flow by gravity and pipeline to be self-draining.
. Millsite tailings discharge at EL. 1,110 metres (approx.).
. Tailings embankment crest at start-up at El, 934 metres.
. Tailings embankment crest at end of mine life at El. 965 metres.
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4.2.2  Tailings Delivery Pipework

42.3

The tailings delivery pipework consists of High Density Polyethylene (HDPE)
pipe of varying diameter. The tailings delivery pipe consists of two sections
with different pressure ratings and diameters. The first section extends from
the Millsite to the T2 Dropbox and is comprised of 22 inch (556 mm) DR 17
HDPE pipe. The second section extends from the T2 Dropbox to the Tailings
Storage Facility and comprises 24 inch (610 mm) DR 15.5 HDPE pipe. Two
pieces of 30 inch (762 mm) DR 15.5 HDPE pipe are included at the start of the
two pipeline sections (at the Millsite and at the T2 Dropbox) to ensure that
flows are not restricted at the outlet of the dropbox.

The tailings delivery pipework is installed in the pipe containment channel
adjacent to the tailings access road for spill containment. It is sleeved in a 900
mm corrugated steel pipe (CSP) culvert at the Bootjack Creek Crossing for

extra spill containment.

Tailings Discharge Pipework

The tailings discharge pipe runs along the inside crest of the embankments.
Tailings are discharged through the movable discharge section that is located at
the end of the discharge pipeline. The movable discharge includes twelve
iengths of pipe (199.2 m) with 150 mm offtakes near the end of every second
pipe (6 offtakes total).

The tailings discharge pipe has several flanged connections where the movable
discharge scction can be located. For the first year of operations, discharge will
be concentrated from the Main Embankment to cover the Upper Basin Liner
and to fill the deepest part of the basin. Additional discharge will be provided
from the two M1 dump valves, as required. V

The offtakes or “spigots” on the movable discharge section comprise:

J A strap-on tee sleeve (Robar type) with a flanged 150 mm outlet.
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. Heavy duty material handling hose attached to the flanged outlet,

. A sacrificial HDPE pipe anchored to the embankment to direct tailings

flows down to the pond and to minimize erosion on the embankment
The tailings pipeline is secured on the embankment crest by straps and concrete
blocks or guide posts to restrict hydraulically and/or thermally induced

movements.

4.2.4  Construction Details

The tailings pipeline and components were provided by Mount Polley Mining
Corporation. The pipeline installation and construction of related features was
by North American Construction Group.

Construction activities for the tailings pipeline system included the following:

. Construction of the access roads and pipe containment channel, as

described in Section 2.1.1.

. Receipt and storage of the pipeline sections and components.
J Assembly of the HDPE pipeline by butt fusion welding.
. Construction of the T2 dropbox and overflow pond, including all

associated pipework.

. Construction of the discharge pipework components, including the M1

dump valves, movable discharge section and spigot offtakes.

The pipeline installation and construction was co-ordinated by Mount Polley

Mining Corporation. Knight Piésold provided technical assistance as required.
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4.3

4.3.1

Based on the as-built survey of the tailings pipeline (provided by Mount Polley
Mining Corporationy}, it was determined that the section of the 30” tailings pipe
that is connected to the down-slope side of the T2 Dropbox was initially
installed flatter than the required slope of 3 percent. This section of pipe has
been regraded and now meets the design specifications. This slope was
specified to ensure adequate drainage of the tailings slurry and to prevent

sanding in the line.

Hydrostatic pressure testing procedures and requirements were included in the
Technical Specifications in the Contract Documents. The test procedures
specified that the HDPE pipe was to be tested at 1.5 times the rated pressure of
the pipe and that no section was to be pressurized higher than the test pressure
or at less than 75 percent of the test pressure the before the pipeline installation
was approved and accepted. MPMC elected to forego these test procedures,
and instead have evaluated the performance of the pipeline by detailed

observation since the start of milling operations. No flaws have been detected.

The tailings pipeline system is shown on Drawing Nos, 1625.218, 1625.219,
1625.222, 1625.224, 1625.225, 1625.226, and 1625.228.

RECLAIM PIPELINE SYSTEM

General

The reclaim pipeline system includes a single HDPE pipe that extends
approximately 5,400 metres from the reclaim barge in the Tailings Storage
Facility to the Millsite. The system includes a barge mounted pumpstation in
an excavated channel and a booster pumpstation at approximately the midpoint
of the profile to reduce the pressure rating requirements. Identical pumps are
installed at the barge and booster pumpstation so as to reduce spare part

requirements and to simplify maintenance.
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4.3.2 Reclaim Pipeline

433

43.4

The reclaim pipeline was constructed in two sections, with varying pressure
ratings to accommodate anticipated operating pressures and  vacuum
conditions. The first section extends from the pump barge to the booster
pumpstation and includes a stretch (approximately 306 metres) of steel pipe at
the reclaim barge. The remainder consists of HDPE pipe which decreases in
thickness (pressure rating) as the booster pump station is approached and the
pressure head is decreased. The second section extends from the booster
pumpstation to the Millsite. It is similar to the first section, but does not have
any steel pipe sections. Nominal 24 inch (610 mm) HDPE pipe with varying
pressure ratings was instalied to provide the required water transfer capacity.

The reclaim pipework is installed in the pipe containment channel adjacent to
the tailings access road for spill containment. 1t is sleeved in a 900 mm
corrugated steel pipe (CSP) culvert at the Bootjack Creek Crossing for extra

spill containment,

Reclaim Barge

The reclaim barge is a prefabricated floating pump station complete with
perimeter trash screens, internal wet well(s), pump(s), valving, piping,
electrical power, instrumentation and control circuitry. A hinged walkway/pipe
bridge provides access to the barge from the reclaim pipeline access road. The
reclaim barge was designed by Others. The barge configuration is shown on
Drawing No. 1625.206.

Reclaim Booster Pumpstation

The reclaim booster pumpstation was constructed using parts identical to those
at the pump barge to the greatest degree possible. It will be provided with an
inter-linked control system that will co-ordinate pump operations with process

water demand at the Millsite. The control system and pipework design will
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4.3.5

include the necessary provisions for spill prevention. The reclaim booster
pumpstation was designed by Others.

Construction Details

The reclaim pipeline and components were provided by Mount Poliey Mining
Corporation. The pipeline was installed by North American Construction
Group, who also constructed all related features. The reclaim barge and
booster pumpstation were installed and constructed by Others.

Construction activities for the reclaim pipeline system included the following:

. Construction of the access roads and pipe containment channel, as

described in Section 2.1.1.
. Receipt and storage of the pipeline sections and components.
. Assembly of the HDPE pipeline by butt fusion welding.
. Assembly of the 300 metre section of steel pipe at the reclaim barge.

. Construction of the booster pumpstation, including the sump, pumps

and enclosure.
. Construction of the barge, including the pumps and enclosure.

. Connection of the pipeline to the ball joint and the steel pipe on the

reclaim pipeline access road.

The pipeline installation and construction was co-ordinated by Mount Polley

Mining Corporation. Knight Piésold provided technical assistance as required.

As for the tailings pipeline system, hydrostatic pressure testing procedures and

requirements were included in the Technical Specifications in the Contract
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Documents. The test procedures specified that the HDPE pipe was to be tested
at 1.5 times the rated pressure of the pipe and that no section was to be
pressurized higher than the test pressure or at less than 75 percent of the test
pressure the before the pipeline installation was approved and accepted. The
steel pipe was to be tested at minimum and maximum pressures of 150 psi and
300 psi, respectively. Although these test procedures were not followed, the
performance of the pipeline has been under detailed observation since the start
of milling operations. The reclaim system has performed well and no flaws

have been detected.

The reclaim pipeline system is shown on Drawing Nos. 1625218, 1625.219,
1625.222, 1625.223, 1625.226, and 1625.228.
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SECTION 5.0 - INSTRUMENTATION AND MONITORING

5.1 GENERAL

Geotechnical and environmental instrumentation and monitoring systems are essential
to evaluate the performance of the Tailings Storage Facility and to detect abnormal
conditions relevant to embankment safety. Close monitoring is especially important in

the first year of operations, before the tailings beaches are established.

Instrumentation and monitoring features provided for Stage [a/Ib include the following:

. Vibrating wire piezometers.
» Survey monuments.

. Drain flow monitoring.

. Monitoring wells.

Details of these items are presented in the folowing sub-sections.

52 VIBRATING WIRE PIEZOMETERS

A total of 23 vibrating wire piezometers were installed for Stage Ia/[b. Of these, 22
piezométers were located at the three instrumentation planes (A, B and C) at the Main
Embankment and one was located the instrumentation planes (D) at the Perimeter

Embankment, as follows:

. 6 piezometers were installed in boreholes (two at each plane) to monitor pore

pressures in ti:> foundation soils at the Main Embankment.

. 5 piezometers were installed in the foundation drains beneath Zone B to

monitor the performance of the drains at the Main Embankment.

. 3 piezometers were installed at the base of the chimney drain at the Main

Embankment (one at each plane).
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8 piezometers were installed in glacial tili fill.

1 piezometer was installed in glacial till fill on Plane D.

Details of the piezometer locations are shown on Drawing Nos. 1625220 and

1625.221. Summaries of the piezometer data for each plane are included on Figures

5.1to 5.4. Pressure plots based on weekly readings for each piezometers are included

in Appendix C. The most recent readings (taken August 5, 1997) are summarized on

Table 5.1. Since the piezometers were installed, two have stopped functioning. They

will be replaced during Stage II construction, or as required.

The piezometer records are grouped and summarized as follows:

Foundation Soils - Five of six piezometers located in the foundation soils below
the Main Embankment remain operational (C2-PE2-02 has stopped

functioning). In general, these piezometers are indicating pore pressures that

have stabilized after an initial increase of approximately 1 to 2 metres.

Of the six foundation piezometers, three are indicating atersian pore pressures,
whereby the water level is higher than the original ground surface (A2-PE2-01,
C2-PE2-01 and C2-PE2-02). Based on the stability analyses, the factor of
safety approaches 1.1 as the artesian pressures reach 6 metres. This defines the
trigger level, as shown on Table 5.1. Of the three piezometers with artesian
pressures, only C2-PE2-01 has risen to a significant level (4 metres). This
piezometer is being closely monitored and contingency measures will be
implemented if the pressure level increases further (such as the installation of

additional pres;ure relief trenches or wells).

Drain Piezometers - All eight drain piezometers (five in the Foundation Drains

and three in the Chimney Drain) are operational and continue to measure pore
pressures less than zero. This indicates that fully drained conditions exist

within the drains and that the drain systems are working as designed.

-39- 10162/7-5
Assocrabion Association August 14, 1997
of Consulting des Ingenieurs-
Engineers Conseils
of Canada du Canada



Knight Piésold Ltd.

CONSULTING ENGINEERS

3. Embankment Fill Piezometers - Eight of nine piezometers installed in the

embankment fill zones (eight at the Main Embankment and one at the
Perimeter Embankment) remain operational (C2-PE2-04 has stopped

functioning).

The fill piezometers responded quickly to the placement of additional material
during construction and were monitored accordingly. Some high pressures
equivalent to total stress conditions were observed. This is attributed to the
piezometer installation method, where the saturated tips were immersed in a
loose slurry in a small hole and were loaded as additional fill was placed.
Therefore, these pore pressures are not considered to be indicative of general
pore pressure conditions in the embankment fill, but only provide an indication
of the confined slurry pressure at the piezometer tip. The high pressures are
slowly dissipating and illustrate the low permeability nature of the surrounding
fill. They will be closely monitored as the tailings pond rises. Piezometers
placed in the fill during future construction programs will be installed in moist
soil rather than within a saturated slurry in order to avoid false high pore

pressure responses.

5.3 SURFACE MOVEMENT MONUMENTS

Surface movement monuments were installed on the crest of the Main Embankment, at
each of the three instrumentation planes. They are used to monitor vertical and lateral
movement of the earthfill dams. An end of construction survey was carried out for

Stage Ja/lb. Additional surveys are to be carried out on a quarterly basis.

A blank record of the suiface movement monument data is included on Table 5.2. The

data record will be updated as additional monitoring results are obtained.

54 DRAIN FLOW MONITORING

The flows from the Main Embankment Foundation Drains have been monitored on a
weekly basis (to the greatest degree possible). A plot of the up to date Foundation
Drain flows is shown on Figure 5.5. The data is included on Table 5.3. The plot shows

-40 - 10162/7-5

Associalion Association AUgUSt }4, 1997
of Consulting des Ingénisurs-

Engineers Conseils

of Canada du Canada



Knight Piésold Ltd.

CONSULTING ENGINEERS

that the Foundation Drain flows have remained low, with a maximum total flow
typically below 0.5 litres/second (30 litres/minute) even though the water level in the
pond has increased to El. 926.4 metres. This indicates that the impounded water has
not greatiy influenced the underlying soils and that the glacial till liner (natural and

constructed basin liner) is performing as intended.

In addition to monitoring the Foundation Drain flows, samples have been collected for
water quality testing. The results for testing completed to date are available from
Mount Polley Mining Corporation.

Flows from the three Outlet Drains for the Main Embankment Chimney Drain are also
being monitored. To date the flows have been very low. The flow rates will be
monitored when the Outlet Drains are extended in 1998. (Note that the Longitudinal
Drains are set in to the foundation soils on the abutments and some seepage is

expected.) The flows will be monitored for monthly reporting.

5.5 MONITORING WELLS

A total of 11 monitoring wells were installed at six locations around the perimeter of
the Tailings Storage Facility in late 1996, as shown on Figure 5.6. Monitoring of the
water levels has been initiated and will be continued on a monthly basis. In addition,
well MP89-234 is being monitored.

A summary of the water levels recorded to date is presented on Table 5. The levels

will be measured and reported on a quarterly basis.
Sampling and water Guality testing have been initiated and will be continued on a

regular basis. The results for testing completed to date are available from Mount Polley

Mining Corporation,
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SECTION 6.0 - OPERATION OF TAILINGS STORAGE FACILITY

6.1 FILLING SCHEDULE

The depth/area/capacity/filling rate relationships for the Tailings Storage Facility are
presented on Figure 6.1. The anticipated filling schedule for the Tailings Storage
Facility is shown on Figure 6.2. The leve] of the impounded water prior to start-up was

El 926.4 metres, corresponding to approximately 2.4 million cubic metres,

Tailings discharge was started on an irregular basis in early June, 1997. 1t is
anticipated that tailings discharge at the planned throughput rate of 17,808 tonnes/day
will commence by the end of July, 1997. Based on this, it is estimated that the
embankments will need to be raised to the Stage II crest starting in June, 1998. The
overall in-situ tailings density will be determined prior to construction of the Stage II
embankments.

6.2 PROCESS WATER RECOVERY AND QUALITY

Process water will be recovered from the tailings as the solids settle out and the
supernatant pond is developed. Water will be pumped back to the mill from the
reclaim barge. The water recoveries will be monitored so that the data can be included

in the project water management plans.
Secpage water and local runoff will be pumped back to the Tailings Storage Facility
from the Seepage Collection Ponds, These flows also need to be monitored and

included in the project water management plans.

6.3 TAILINGS DEPOSITION

Tailings discharge at start-up was primarily from the Mark 1a (Mla) and Mark 1b
(M1b) dump valves. Once operating at full capacity, discharge will be from the
movable discharge section located at the right (west) abutment of the Main
Embankment so as to cover the basin liners. Once the liners are blanketed by tailings,

discharge will be moved to the centre of the Main Embankment to fill the lowest area
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of the tailings basin. After the tailings beach emerges from the stored make-up water,
the movable discharge section will be relocated as required until a tailings beach is
established over the length of the Main Embankment, Following this, deposition can
commence from the Perimeter Embankment. Sequential rotation of tailings discharge
will be started after beaches have developed over the full length of the Perimeter and
Main Embankments. This will be accomplished by regularly (at least once per week)
relocating the movable discharge section and allowing inactive areas of the tailings

beach to partially dry and consolidate,
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SECTION 7.0 - SUMMARY AND CONCLUSIONS

Stage la/Ib of the Mount Polley Mine Tailings Storage Facility was constructed from
May, 1996 to March, 1997. The Stage Ia/lb construction program included the
completion of the Main and Perimeter Embankments to El. 934 metres to enable the
impoundment of runoff water from the 1997 freshet, additional make-up water from
Polley Lake and tailings from approximately one year of mining. The Stage Ia/Ib
construction program also included the installation of the tailings and reclaim pipeline

systems, the make-up water systems and seepage recycle systems.

The Stage Ia/Ib Tailings Storage Facility was designed by Knight Piésold Ltd., who
provided full time supervision and technical assistance during the construction

program.

Data obtained during the Construction Quality Assurance (CQA) program, results
from instrumentation and observations during construction of Stage Ia/lb of the

Tailings Storage Facility confirm the following:

. The earthworks (embankments, basin liners and seepage collection ponds)
were generally completed in compliance with the design, technical

specifications and construction drawings.

. The tailings pipeline system was generally installed according to the design,
technical specifications and construction drawings. Variations inciude a
flatter slope on the 30 inch HDPE pipe which exits from the T2 Dropbox,
detected on the as-built drawings (since regraded). Also, pressure testing of
the pipeline was not completed as per the technical specifications, although
it has performed well since start-up.

. The reclaim pipeline system was installed according to the design, technical
specifications and construction drawings. Pressure testing of the pipeline
was not completed as per the technical specifications, although it has

performed well since start-up.
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The various components of the make-up water supply system were generally
installed according to the design, technical specifications and construction
drawings. One variation is the direct pumping of water from the Millsite
Sump to the mill.

Based on the results of the construction program, observations from impounding

water at the Tailings Storage Facility and observations during mill start-up, Knight

Piésold has the following recommendations:

D

2)

3)

4)

3)

The 30" tailings pipe which exits from the T2 Dropbox should be regraded to
3 percent (minimum), as specified. This work has been completed.

Geotechnical instrumentation and other monitoring results have shown that
the facility is operating within design tolerances, However, two piezometers
have stopped functioning and must be replaced. This can be deferred until
Stage Il construction, provided that no significant pore pressure increases

occur in the other piezometers at the areas being monitored.

Tailings discharge must be concentrated from the movable discharge section
on the Main Embankment. The Tailings Storage Facility must be
conscientiously operated according to the design intent to ensure
embankment stability and to enhance construction of the Stage 1l
embankments. This requires that the tailings beach must be established

against the Main Embankment as soon as possible.

The pond level in the Tailings Storage Facility must be closely monitored to
ensure that there will be sufficient water available over the winter months
and to ensure that the water level does not encroach on the required

freeboard.

Based on experience from Stage la/Ib construction, a detailed investigation
and laboratory testing program should be completed on potential borrow

materials prior to Stage II construction. Close attention should be paid to the
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moisture content of the soil, which may be too wet to use as fill for the top
one to two metres.
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Knight Piésold Ltd.

CONSULTING ENGINEERS

TABLE 5.1

MOUNT POLLEY MINING CORPORATION

JMOB\DATAN0162-T\REPORTS\I6273MON. XLS

MOUNT POLLEY PROJECT

TAILINGS STORAGE FACILITY

SUMMARY OF PIEZOMETER DATA

13-Aug-97 7:54

Piezometer Serial | Tip El. |Zone Monitored Reading Taken Trigger Level
Identification } Number (m) 5-Aug-97 Pressure | Elevation
Number (m H20) (El. m) (m H20) {m)

_AI-PEI-01 [ 64100 [ 913.0 |Foundation Drain -0.60 912.40 2.0 915.0
| AL-PEI-02 | 64096 | 912.1 |Foundation Drain | -0.62 911.48 2.0 914.1
AL-PE1-03 | 64105 | 917.2 |Chimney Drain _ 056 | 91664 | 2.0 919.2
A2-PE2-01 | 64104 | 903.7 [Foundation, depth 9.0 m I 1129 | 91499 | 150 918.7
A2-PE2-02 | 64103 | 909.8 |Foundation, depth2.9m | 1.92 911.72 | 8.9 918.7
A2-PE2-03 | 64101 | 919.4 {Fill 1 IEE 929,11
A2-PE2-04 64099 | 926.1 |Fill (Stopped functioning) D T N N
| A2PE2-05 | 64102 | 921.9 |Fill -0.81 921.09
B1-PE1-01 64107 917.3 |Foundation Drain -0.62 816.68 2.0 919.3
BI-PE1-02 | 64106 | 916.0 |Foundation Drain 072 | 915.28 2.0 918.0
BI-PE1-03 | 64118 | 918.7 [Chimney Drain -0.64 918.06 | 2.0 9207
_ B2-PE2-01 | 64110 | 902.0 |Foundation, depth 15.0 m 1372 | 91572 | 210 923.0
B2-PE2-02 | 64116 | 909.5 |Foundation, depth 7.9 m 1 729 916.79 13.9 923.4
 B2-PE2-03 | 64109 | 921.0 |Fill 16.13 | 937.13
B2-PE2-04 | 64108 | 921.0 |Fill 678 | 927.78 B
B2-PE2-05 | 64113 | 921.7 [Fill 0.12 921.58
CL-PE1-01 | 64111 | 914.7 |Foundation Drain 052 | 914.18 2.0 916.7
_ CI-PEI-02 | 64115 | 916.6 |Chimney Drain -0.61 91599 { 2.0 918.6
C2-PE2-01 | 64117 | 907.5 |Foundation, depth 8.2 m 12.19 | 919.69 14.2 921.7
C2-PE2-02 | 64119 | 910.5 |Foundation, depth 5.2m | = | o | 112 921.7
C2-PE2-03 | 64112 | 921.0 |Fill -0.62 92038 ||
C2-PE2-05 | 64114 | 924.8 [Fil 0.48 925.28
D1-PE1-01 64097 ---  [Not required for Stage Ib.  {{ - | e I e |
D2-PEI-O1 | 64096 | 931.0 |Fill 0.41 931.41
Notes:

1} Piczometers in italics have stopped functioning (to be replaced during future construction programs.
2) The trigger level for foundation piezometers is approx. 6 metres above ground and is based on the level where the

factor of safety is approaching 1.1.
3) The wigger level for drain piezometers is approx. 2 metres of head.
4) Fill piezometers have no set trigger level, but must be closely monitored for pressure increases.
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MOUNT POLLEY MINING CORPORATION
TAILINGS STORAGE FACILITY
MOISTURE CONTENT HISTOGRAMS
MAIN EMBANKMENT ZONE S RECORD SAMPLES
STAGE la/lb CONSTRUCTION
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MOUNT POLLEY MINING CORPORATION
TAILINGS STORAGE FACILITY
DENSITY AND COMPACTION HISTOGRAMS
MAIN EMBANKMENT ZONE S RECORD SAMPLES
STAGE la/lb CONSTRUCTION
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MOUNT POLLEY MINING CORPORATION
TAILINGS STORAGE FACILITY
MOISTURE CONTENT HISTOGRAMS
PERIMETER EMBANKMENT ZONE S RECORD SAMPLES
STAGE la/lb CONSTRUCTION

; |
[ Median=9.5 |

NUMBER OF SAMPLES
N

0 , :
7 8 9 10 11 12 13
) FIELD MOISTURE CONTENT (%)
7

4
B ; ; ] N=6
7 3l | : ‘
= : i
<L
w
R -
o
wr
g 1 _
-’ :
= :

0 i

7 8 11 12 13
OPTIMUM MOISTURE CONTENT (%)
4
Median = 1.0 N=6

NUMBER OF SAMPLES
o

DEVIATION FROM OPTIMUM MOISTURE CONTENT (%)

FIGURE 3.5
KNIGHT PIESOLD LTD.

CONSULTING ENGINEERS



+162-NREPORTS\R-PE-ZS. XLS

JUOBDA,.

NUMBER OF SAMPLES NUMBER OF SAMPLES

NUMBER OF SAMPLES

CONSULTING ENGINEERS

MOUNT POLLEY MINING CORPORATION
TAILINGS STORAGE FACILITY
DENSITY AND COMPACTION HISTOGRAMS
PERIMETER EMBANKMENT ZONE S RECORD SAMPLES
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MOUNT POLLEY MINING CORPORATION

MOUNT POLLEY PROJECT
TAILINGS AREA _FILLING SCHEDULE AND STAGED CONSTRUCTION
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NOTES
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= ———— m e = ——— = = = —— - — ————} -
T N/ N% 7RG Compacled glociol F¥: 3 NG fEv] AN | PERMETER
v g | - . til backfif ¥ 1000 min., EMBANKMENT | EMBANKMENT
\ ) ol L — Glaciol (il <2000 mm thick 150 dio. HOPE e 7 see Nofe 2
[ N OR17 pipe E/ﬁ:' [ L A 907.5 9255
\ NS — 1900, § & 908.5 926.5
: ) |-— Giaciotocusirine/glociafiuviol approx.” - -
A sediments
; — ] c 909.3 $27.0
\ Conveyonce Pige — | trecost iy SECTION 3
‘] 7 b ’G)z. non—woven P’i'a f;i,i 1oga e recast Toe Orain Conw.zance Ppe o arLs 230.5
; & geotextile wrop~ subg ’—_Jr:j‘ . Scale
) ] *
! %y "0\ ] ® 784 SEC 770” 2 Stripped ground M__[
i é‘g? o iﬁ 8 Basin Liner surface . NOTES
) < Pipe penctration jal obulment ppe ] Scale D SW 4 —_——— |- / j y e
to be completed of" o lofer date, 1000 [~ Orain Gravel Precast 1800 1D, concrele 1. Subgrade preporation to comprise stripping of topsoil
see DCTAL D DRI 7 HDPE manhole ¢/w slep irons ond orgenics ond removing seluroted malerials lo
150 dio. DR17 H - estoblish a competent, bearing surfoce for filf
KEY PLAN Emban kmpnfrfalln ‘;4 tion Droin drain oullel pipework, 2 HDPE Pipe penelrotions placemen! os direcled by the Engineer.
Scole A moe ¢ _s'caf;up as " (ye) £ C \_ N | ] 2. Al pipework lo have a minimum of 1 m of cover
Geotextile wrap folded L 00— (_ ﬁgﬁf’g‘ {gff 7 . for frost protection.
{2 Y,
3/8" (8.5 mm) Hole cul for 150 mm dia. . over ond securely foslened . o J. AN HDPE pipe penctrations lo be waler light.
HOPE ‘sheet DRI7 HOPE toe drain Ceolextile wropped ground tow permechiiy L 7 I~ F & 8
#hee \ conveyonce pipe pipes, securely faslened /- glaciol (il bockiil = To Moin Embankment 4. Droin monitoring sump inverl elevalions shown on
pr~iadaliatated -yl 2 rivTd ( d / Seepage Colection Pond Table 1 may be odjusled in the field by the Engineer.
P & d & // / . .
2 oz, non—woven 100 oio, Perforoled Droin gravel —} © 150 die. HDPE o 1000 Sump depth e . £ A 5. Buried pipework lo be covered by o berm ond clearly
T @ geolextie wrop CRT pipe~ a f =8 . Qe //‘DRJV pipe 8 e A maorked by a line of stokes.
- S 2% oo, 47 Frecos! manhole sections sel ! ’ 300 (typ.)
=3 ite JO0 mm thick base slob = - 6. Explorolion lrenches backlilled in compocted Iifls, with
500 i - Reinforcement 15 mm Note: Sce Table 1 for additional material mounded al surfoce.
Drain gravel 1500 (min.) If Droin s © 200 both ways key elevotions 7. 300 mm Frost prolection layer only required for Upper
' onitoring  Sump SECTION 4 Basin Liner. Lower Bosin Liner [0 hove exira 450 mm
DETAIL B Scale O placed in one it for frost protection.
HOPE Seepoge Collor A DEMIL ¢ . e , , .
Scole ¢ Ernbonkment Foundation Droin Tie~in (in Section) A 150 dio. DR17 HDPE droin . ag_s—burff! ftnformation provided by Mount Poliey Mining
Scale € 3 orporalion. -
Zone S backlilld ond outist pipe, Inv. £l §08.3 © =
compacted in 150 mm 180% ':',0' FPrecosf Step rung, b, ;_
Select fine grained il backfilt with 10% lifls as required by the manhoie .
7800 bentonile, ploced and compacled in manx. Engineer \ 4 i
300 mm Iifis. Culoffs required of 7 m ‘ o
150 dia, HOFE DR17 HOPE seepage colior spocing around seepage coliar to final N s N ! 05 0 ; P 3 ‘ 5 m 3
loe drain conveyence pipe ~ Trench excevation |—. embankment loe. See DETAIL 8. 3 b H
5 150 dio, HDPE DRI7 Pipe 150 dia. |~ Trench excovoled in ) S \
LA \ / ZANKAN —~ A\\’Af HOPE DRIV @ : competent Zone S fill ﬁgi o:f:v %‘:2;;;0;[ outlet c H a5 4] ! Z2m gr
G : conveyance pipe . v " P -
Nag —To droin < 7 A Gutline of HOPE HOPE pipe penelrotion, &
Zone § +Y ) S monitoring el seepoge collor sea Note 3 é\l g ffni-o 1o 20 Jo 40 50 m g
HOPE blind flange - / sump . = o &OAA = 3 g
— g == _ §—=3 %T - 3 Concrete bedding up to _DETAL E s w0 0 j00 200 Jo0 400 500 m E
Jone § N =~ 10c0 pipe hounches (approx, Drain ”%”‘sz’gg ump A 2825, y g
one - N 150 mm thick) < él
S e o T R SECTION 5 /o\
ge of concrele . .
foe drain conveyance pipe bedding below Zone S 5 500 52",2:’"(:;?;;: :gg;.)smn Scole € Kg e-.E IESOLD LIMITED MOUNT POLLEY MINING CORPORATION
pipe exiension (copped 3&' yﬁ@_@ ERGINEERS ~ VANCOUVER, B.C.
abutment for fulure use i S et SR
DETAIL D. S Roesows  KoE MOUNT POLLEY PROJECT
Conveyance Fipe (in Flan) 4 | AFR 18/96 [UPDATE FOR EXPLORATION TRENCH KoK h :
cale 3 | MiR 25/96 |UPDATE DRAINAGE & SEEPAGE COLLAR i - B EE oo RGT /WAL /NSO TAILINGS STORAGE FACILITY
1625.210 | TAILINGS STORAGE FACILITY — MAIN & PERIMETER EMBANKMENTS - PLAN , 2| JAN 18/96 |REWISIONS FOR REVIEW COMMENTS 3 . 8 FOUNDATION PREPARATION AND
1625.207 | TAILINGS STORAGE FACILITY — TAILINGS DAM CHIMNEY DRAIN & MAY 30/97 [AS-BUILT EMBANK., REVISED DRAIN DETAILS KJB 1 JULY 15/95 [FROST LAYER REVISED AND NOTE 9 ADDED “ ”,"' & BASIN UNER
1625.111 | TAILINGS STORAGE FACILITY — TAILINGS EMBANKMENT ~ SECTIONS & DETAILS 5 MAY 24/96 [ISSUED FOR CONSTRUCTION 0 JUNE 2/95 |ISSUED FOR TENDER % GINEF' ¥
DRG. NQ. LESCRIPTION REV. DATE DESCRFTICN APPROVED REV. CATE DESCRIPTION APPROVID i PPy APFROVED Kjﬁ SECTION AND DETAILS
REFERENCE DRAWINGS REVISIONS REVISIONS pate  JUNE 2, 1995 [ SCALE AS SHOWN |DRG. N0.510—‘15—01—1625,202] REV. §




.

;

jternate .
qrroﬁrea

ORIGINAL SETTING OUT POINTS
Description Point Northing Lasting

51 5 818 622.590 594 258.658
52 | 5 818 392402 594 765.7/78

Setting 53 | 5 818 365375 | 594 995246

Out s+ | 5 818 238539 | 595 240.350 |-

Line S5 | 5 818 966.953 | 596 208.866 Pha

(s.oL) S6 | 5819 J04035 | 595 955.881 , ; A
57 | 5 819 932926 | 595 020.397 G d 7
58 5 820 025632 594 375061 Parimeter Embankment \ ! ‘J—On'gfnal :Borrow Areg —-+ —

— seepage collection pond Vo e S S
Stnpping 513 | 5 818 213372 | 595 392.851 M
Limits 514 BI18 696,416 | 595 997.943 Sl —

818 828.350 596 066.684

/‘/ T ,r——// l‘\ y /\\/j

Main Embkmnl. 1 519 | 5 818 461.203 | 595 790.290 \— Main EmBaRRmEAl

5
5
Seepoge 20 g 047 892.013
A S 818 391.04 595 692.01 ]
Catlection 527 | 5 a18 317351 | 595 752.085 \ Stege B crest £ 954
Pond S22 | 5 818 387.678 | 595 845550 \ ;
Reclaim 523 | 5 818 743870 | 595 479.103 . . / ] - ! Main Embonkment
Horge ¢5 | 5 818 856.841 | 595 365834 ’ : . / " seepage cotlection
Channel BC | 5 818 879.675 | 595 408.055 =8 S - ) ) / : po.
£ | 5 818 903862 | 585 375.481 - e
PI5 | 5 818 899.065 | 595 397.857 s ‘ )
524 1 5 819 007.126 | 594 840.706 7 ! M_L}_ﬁ ¢
Cl | 5 818 550264 | 595 840.492 : Y ) ) L/
BC | 5818 447.016 | 595 949.303 W 3 : ' Bootjock: Moreheod ~,
& | 5 a1 430386 | 595 930655 y = = Vi
FIt | 5 818 437.922 | 595 940.674 4 A, ‘\ A X / -
gyLower 3 L CmeT
cz | 5818 2¢5100 | 595 432097 /ENbogin tive:. N ' ~
8¢ g gfg 123222 295 522,260 == _'\-‘-kﬁ,\k ] ey
£C 18 112.295 95 505.514 / iy 3 % ! — /
P2 | 5818 117199 | 595 514.252 ,\ggﬁ }gﬁ resss . X \J\ % N‘% suitable
— ! H { ,?" - -t L ——
Booljock - €3 | 5 818 096.998 595 273.949 - g7 A \\-, ’ N e material w_
Moorehsad 8C | 5 818 009.797 | 595 322.894 upp;f\_/ilei 3 X M
Connector £C | 5 818 002.473 585 241,322 —~basip—imer- ; )
Relocation P3| 5 817 987.827 | 595 283752 5 N </ j\} I Y oot :

T REah, iud Stage b A
ct | 5818 228.844 | 594 248.367 | T e T A sm;o\@'gg\ﬁ};i{‘r\w,f
BC | 5 818 333078 | 594 283514 ;:-"—’IK aitings ond Reclaim-— Ay N RN L Q, < —

g 818 307,478 | 594 171,448 /ﬁ,-pe&wywa,kb JRERN
i \

A L—Fr”/_; — )

818 354.995 594 220.025

LEGEND

ci ~ Curve No. 1 (bvp.)

BCc - Begin Curve

£C ~ End Curve

Al — Poinl of Intersection
for Curve No. 1

NOTES

1. Siripping ond clearing required 5m beyond
seepage collection ponds ond pipeworks.

2. As-built information provided by Mount Polley
Mining Corporation.

3 Tepography hos not been updoled for 1997
Flyaver.

4. Pipeline alignments to be updoled bosed on
as—buill survey. 100 50 ¢ 100 200 Jog 400 500 m

Scale e e e y

CAD FILEANEZS\DITAGI7 15000 Piol 1w=3  MAY 2B, 1997

NIGHT PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
ERE IEAEERS ~ VANCOUVER, B.C.
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PONDS AND BARGE CHANNEL 2| JAN, 18796 | REVISED SEEPAGE COLLECTION FOND ;
1625.213 | TSF — TALINGS CONTROL AND SEEPAGE COLLECTION 5 | WAY 24798 | /SSUED FOR CONSTRUCTION 1" JULY 27/35 | POINT §16 AND §17 DELETED R - g oo K)G STAGE I TAILINGS IMPOUNDMENT
1625.211 | TSF — TAIUNGS EMBANKMENT — SECTIONS AND DETAILS 4 | APR 1/96 | DIVERSION DITCH NOTE AND CULVERT O | JURi 2/95 | ISSUED FOR TENDER 2
0RG, NG, OISCRPTION REV. DaTE DESCRPTION APPROVED REV. AT DESCRIPTION APPROVED ‘-ﬂ?ng;f;J" APPROVED K)@ GENERAL ARRANGEMENT
REFERENCE DRAWINGS REVISIONS REVISIONS oate JUNE 2, 1995 | SCALE AS SHOWN lDRG. No.510-—12—02—1625,205| Rev. B




| I ~
\\ 3 i . H Acecess Rood from dense glaciol
: i Original | Nt or other select locolly excavaled
5 1 Borrow Areo ) material (typ.) 8000 mi 24" din
3 ‘ 538 e r%'l"iﬂ‘_,‘ Recloim Pipeline & m minimum fo
f J\ / ‘ i ' ~ 2% 2x /' Recloim pipeline invert
4 dia, Recigim Piogjine | NN ‘ ’ ~
§ \ ¢+ ‘ : ! TN = _LU K Criginof ground
L\qcal rovd realignment o  allow \ I L T an _
sweeping ‘hends in steel pipeline o /i_\__/\ 0 et e e g Y S >
- B 1 [
. . . : : S Weoring course 200 mm H
Bends achieved by pulling Victaulic U ~ " . A
Joints -orb MC{SMC ettt < i N thickness (typ. ol sections)
S | , h Vo / \ N g 10 000 min
A e ~ :
”5 4 /\ VAR See DEIVL A \ | ~ SECTION 1
e ‘% < - / — ! N Scole 8
: - SN ‘ N | tocol breoks in berms for
; . o hann;f\in vert at N drainage (lvp. ol sections
* W 1919 ond oll borms} 8000 _rmin, 24" dio. Reclaim Pipefine
: " ; : (suspended from borge to shore)
b L8 2X
i N : 1.5 B ) - Ramp, £l varies L.
| / 1~ < Origingl ground
+ Channel invert Ramp R Ty : i A BN
| = £ 922, see ﬁgte 2 —7 LT KE & e . T~ 4000 i, Sl =
. ! s Barge located at Romp~J. Glacicl 4 (typ.).
| ol stort-up, see DETAIL A ses Mote 3
- | s N
Choanel inverl o
x| . ,97;,3 ' e 518 SECTION 2
' Scole B
5 818 800, | j Q
T ) |
Pand ol séorf—up R\ R
+ > agprox. &, .52/" \ 000 Reclaim Borge A
H ! Ll
|\ \\ . f\% !“—_'I | — 24" e
: / ! e . s % Reclaim Pipeline .
H / ! Originol ground
: A 3 : — r
& ) /
‘ P 3 2 P U L
| * | - ' : =
| T i !
| w ; \ \_\ LY | 3
: -~ : ) ] ! J m min. woler deplh
} A §‘ & ) \. / e for barge operotion,
* i N T ' / w s d SECTION 3 see Note !
| o 2l w 2 ) W Scole &
i P | . i ] { ! /
-1 PLAN — RECLAM BARGE CHANNEL /\
Scole A
8000 _min. - 24" dio. 6000 7
§ i / Recloim Pipeline 8 ‘i- q  Jooo
) ) 25 2%
\ : TN -1 . . 1
\ / / 1.5 i.r d,'alp
/ - ailings Fipeline
;/ % fved concrele onehe —7 — ‘\ coess Road ‘ r g5 P . ,
s L3
— M iock ond ope bot o , _ A _ NOES SECTION 4, 1625218, 162%.222 SECTION 71625218 , 1625227 3
see DETAL A/1625.223 1. Borge requires a minimum woler depth of 3 m for operation Scale & Scole & E1
< ond can operate over @ 3 m ronge (see Drg. No. 1625.223). ¥
2. Pond level ol sftart—up approx. El. 927, with inilic! occess o
road and boll joint of £l 928 and chonnel invert ol -
&l 922 or lower, z
‘ J. Additional occess romps lo be added os required ot g
| J m elevalion incremments, If the initial romp is moved Y o 20 40 m #
Inver!_elevolion down channel from the cssumed stort-up locotion, Seale C [ e ™= o™, i -
“Tincreasing . additiona! reclaim pise will be required. Seole 8 10 P 0 10 20 Met ]
. cole etres
—_— 4, Compacled glociol lil placed olong lhe borge channel g
T excavation when higher permeabilily soils encountered (lo 00 50 o U 200 Metres ¢
T ! meel basin liner requirermnents), as directed by the Engineer. Scale A e === ] g
—_— o
— As—built infermation provided by Mount Polisy Mining Corporation. ]
T
: . Topogrophy hos notl been wpdaled for 1997 flyover. KN'GHT PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
> F/"r— < 7. Pipeline alignmenls o be updaled bosed on as-buill survey. ?‘fsﬁ’,‘?"““"s ~ VANCOUVER, B.C.
DETAIL A ks e MOUNT POLLEY PROJECT
BARGE ACCESS RAMP
Wi NSD
R — - Seote € - TAILINGS STORAGE FACILITY
5 - M Pl INE DETAILS P\
628 757 | TSF - TALNGS WPOUNGUENT ~ TAIINGS & RECUAW FIPEWGRR = PUAN T [ MAY 30/97 [AS-BUILT RECLAIM BARGE CHANNEL F41i% oo KIE RECLAIM BARGE CHANNEL
1625.218 | TSF_— TAILINGS DISTRIBUTION & RECLAIM_SYSTEM - PLAN 0__[JULY 15796 [15SUED FOR CONSTRUCTION & 2w Y A EXCAVATION DETAILS
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REFERENCE DRAWINGS REVISIONS REVISIONS oae  JOULY 15, 1996 | SCALE AS SHOWN rDRG. NO. 1625.206 [ REV. 1




CAD FILE: \PROJECT\1627\FIG\B10 Plat 1=1

MOUNT POLLEY MINING CORPORATION

MOUNT POLLEY PROJECT

DEPTH/AREA/CAPACITY /FILLING RATE
FOR TAILINGS STORAGE FACILITY

Apr. 18, 1997
KNIGHT PIESQOLD LTD.

CONSULTING ENGINEERS

Note: Toilings dry density 1.1 ¢/m7 in Yeor 1, 1.2 t/m”’

in Year 2 and 1.3 t/m> for remainder.
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Area (Ha)
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loe drain convi )

HOPY nce s
L\ﬁ ipe ﬂ‘e!r?:r?:‘n;kabu!m_:}l ) );
\ be inslolled ol a loler dol:

\ see Drg. No. 1625202

D W 3
\ Chimney/Longitudinal v/ -
\ broin %
\ - -
_)\)
1 Yot Strippuigllimits

Vi

\\z;h. }g+5

9 Outlet drams
N \PR

seg Nole J \
4. or vnsuitobla,

ma{erf?l\

aveyance

abulrnent fo
mga\lgt‘e ale,
1625.202\ ()QQ

MAIN EMBANKMENT /\

7] \

Be droin H & e
conveyance pipe 1|/
’/‘/l 0/
SN/ |
|
; I
VW
Overflow culverls
g {
L Moin Embonkment
] Seepoge Collecltion Pond,
b "IN See DEmi /1625214
| I
’ |
. A& il\ /598;9 e Recyele Sump
\ Drain Mom?on'n; il
\ Sump I

Boolfack ~ Morshead
Conneclor Relocation

;Perr?nefer Embankment

! Seepage Collection Pond,

! See OETAL E Drg.

[ No. 1625214

V<
BT

/

Ouilel Droins,
see MNole 4

ff Sump

Drain Monitoring

FPERIMETER EMBANKMENT

Scole &

Chimney/Longitudinal
Drain, sea Nole 4

/A

NOTES
!

2.

J

8

A

Choinoges defined by selling oul point 51 ot 5+00.

Extent of Basin Liner defermined from sxploration
trenches.

Oullet Drains for Main Embonkmen! lo be exlendsd
toe Drain Monitoring Sump during Stage ! Construction.
Chimney Droin, longitudingl Drain and Ouflet Droins
for Perimeter Embonkment lo be inslalled during
Stage N construclion.

As—buill informalion provided by Mount Polley Mining
Corporetion.

Topogrophy hos nol been updoled for 1997 Flyover.

Detoils of Prassure Relief Wells and Fressure Relief
frenches shown on Drg. No. 1625211

50

25 o S50 100 m

100

50 o 100 200 m
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__PIESOLD LIMITED

MOUNT POLLEY MINING CORPORATION

¢ ! DNGINEERS — VANCOUVER, B.C.
L4 .5

MOUNT POLLEY PROJECT
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P 7 3

N - Scole A v KD A -

3 | AR 1/96 | OVERRL.OW CULVERTS ADDED . D cRAwN R
AS-BUILT EMBANKMENTS, PONDS ¥ 5 2| MAIt 25/96 | UPDATE ROADS AND DRAINS : TAILINGS STORAGE FACILITY
1625.213 | TSF — SEDMENT CONTROL & SEEPAGE COLLECTION — SECTIONs & Deras | > | ™A 39/97 |ano umers / 1| JULY 27/95 | BASIN LINER ANO DRAINAGE REVISED crcke K)ﬁ MAIN AND PERIMETER EMBANKMENTS
1625.202 | TSF - FOUNDATION PREPARATION & BASIN LINER ~ SECTIONS & DEATILS 4 | MAY 24/95 |ISSUED FOR CONSTRUCTION 0 | JURE 2/95 | ISSUED FOR TENDER “%G INEES, A . % A PLAN
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S04
. & ZONE MATERIAL TYPE PLACEMENT AND COMPACTION REQUIREMENTS
13 000 | 8009 E000
1 #000 Blankel Toe Filter sand Ploced ond spread in moaximum 1.0 m thick loyers.
240 Stage b (1997} |El. 934 Drain Vibralory compaction os direcled by the Engineer.
Stoge o Z £/, G371 Foundation Droin Grovel Placed ond compocted as shown on the Drowings.
(1996} £. 927~ | ] / £ 929 Drain
9301 Min, pond level £ 925 Z ’|i 0.5 > C'hfimney. dr‘?"h ! m . conlinuous widlh 5 Clacial i Placed, molslure conditioned ond spread in maximum
"E\ prior lo lolings deposilion T ’l— Longitudinol droin (SECTION Z/1625.207) 300 mm khick layers (ofler compaciion).
= | 8009| "~ EL 920 min, Vibratory eompaction lo 98% of Stoadard Proclor
S 920l Lower bosin Zone § el |l fZone 8 ™ ! { Qutlel droin, see Note 4 Main Embonkment maoximurn dry densily or as approved by the Enginser.
“g liner Geotextis localh hored ,/—S'eepage Collecltion Pond , . , , N . . N
3 £ 8157 =z —F % Ly onchored iprap apron 3 m wide B Glociol i Placed, moisture conditioned and spread in moximum
B — ]~ over exposed lilter moteriols Outtet pive & 912 &y 10 m long post toe E00 mem thick loyers (ofter compaciion).
i TR == % £ _ggéo "50 ’ £l QOF of slope for eoch culvert Vibrolory compaction lo 98% of Stondard Froclor
a1or 2m (min.} of Zone 8 fil / ) - ) N Y 7 moximum dry denstly or as approved by the Enginser.
beiow droinoge system (lyp.) Embankment ! J . . . .
Foundation drains Foundation drain Drain monitoring sump g"i’ ""}75”&, ‘}‘;’;‘;“ e’ga. C;nm_ney %pe g Ploced ond spread in moximum 600 mm thick
oo0b 1600 41 400 conveyonce pipes tnv. &5 91F m rain itter Sond layers. Compoclion as direcled by the Engincer.
' Groundwaler monitoring
well GWI6—-3 —\ 8oz, non-waven 1000
MAIN EMBANKMENT /\ gectertie wiop S trein Grovel
Scole A o RN\
100 Die. perf. %
Bedrock opprox. CPI pipe — &
L 877 -
— = & & A 3
Q K N
2 )
9| 3 2
8 S o
+ . £l 857 . b
HOPE Tos Droin Conveyonce by Chimney Orain cover over HOPE Toe Orain Conveyance r 150 mm Dio. borehole |7 g
o L [
pipe penetroling abutment Longitudinal Drain (typ.) pipe penelraling obulment backliled with Type 8 |, g
capped for fulure exlension, & cappsd for fulure extension, & - fitter sand ) °
940 Nolte 2 ,' . S see Note 2 ‘0z, non=woven 1000 k "
see Nole Chimney drain Stoge b crest £ 934 caotextile wrop 2
lo EL 929 | r ; I; L g
\ \_,_ S AN/ N7 " 1
L . 100 Dio. perl. i E £
. s30 D e e e e e T - CPT pipe — (e Nl ® | %l
3 N | Q
y Longiludina! drain —’\tongf?udlhaf grain, \ 3 !
-‘§ 920t I.ng above pre’ ared i ;ﬁfggebgoz_!pge ; ged "1 brain Graver 4 —1
[ surface fo £ 530.5 ) '
& (see Wote 1) " TN (see Note 1) . PRESSURE RELIEF WELL
S o TYPICAL DETAK.
Prepared subgrade o Seale €
3 S )
Irench lypicolly 3 m long, / 3 Z;S NOIES
goot LONGITUDINAL S‘EC: TION OF MAIN EMBANKMENT A bocklilled with sondy grav'el 1. longitudinal droin instolted with invert £l 915.7 m opprox.
(Looking Downstreom) . Ch. 18450 to 23+00. On the right ebulment, ( Ch. 16+00
NIS N . to 18+50 ) it was installad lo fnvert El. 929 m in ploced and
i compacled Zone B fill On the left cbutment { Ch. 23+00
fo 2525 ) it was instaolled in original ground, following the
prepored ground surfoce.
S.0.L. w 2. MHOPE toe droin conveyance pipes for Main Embonkment lo be
940 Chi Droi Note 3 e installed ol o later date. Delails shown on Drg. No. 1625202
= ey Urain, see Nole o
| 8000 13 000 / 3. Chimney drain, longitudinal drain and Oullel droins for Perimeter
L \ . . ,
‘ 000 Stage b EL 234 Perimeter Embankment PR£:S‘5‘UR£‘ RRIEF‘ mENCH Embankment to be installed during Stoged I Conslruciion.
¢
| iy . Seepage Collection Fono TYPICAL DETAIL 4. Oullel droins lo be exfended to Droin Monitoring Sumps .
‘§~ z P Outlet drain, Drain Monitoring S Scale € during Stoge /f consiruction. e
N T Zone § Ry see Nole J rain Monitoring Sump £ 930 :
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before stori—up.

8. As—buil informolion provided by Moun! Polley
Mining Corporation.

7. Topography nol updaled for 1397 Flyover.

CAD nLE:\‘B?E!D!B\DZG 15000 Plat 1-5  JUL 24,
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1625.231 | GRAINAGE PLAN — WILL SITE 5 [ JULY 15/96 [PIPELINES RELOCATED, SEE NOTE 5 DESKGNED MBS MOUNT POLLEY PROJECT
1625.228 | TSF — TAIUNGS DISTRIBUTION AND RECLAIM SYSTEM — PROFILES 4 MAY 24/96 |ISSUED FOR CONSTRUCTION
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Slope ongles bosed on soid ond rock
conditions encounlered in the field.
Minirmurn anlicipoted slope 1.5H: 1V for
glocial Hil and O0.5H:1V for bedrock.

FRiprap erosion

( Originol ground
-~ ~

-~

1500>~] |

1000 _,

Runolf! Diversion

Diteh

—— Free draining

4000

local fili over

pipeline as required for
ancharing, see Note 3

Rood
2000

~
-~

~

£
I
- |
2x~_ |

ri

-—— ~

>

Runoff Diversion —

protection as required

by the Lngineer

7

i

-

_i_)‘OOG

200mm {hick weoring
/ course, see Note 1

| Salety berm c/w locol
l brecks for drainage

Riprop or erosion resistant
muoterial placed to the
salisfaclion of the
Engineer

1000

Reclaim pipelin

Dilch

Im

Fiprap erosion profection

Slope ongles bosed on soif and rock
conditions encounlered in the field,

05 required by the Engincer

Slope angles based on Sod ond rock
conditions encountered in the field
Minirmurn onticipoted slope 1.5H:1V for
‘w,._\g!acrbf i ond D.5H: 1Y for bedrock

A / Original ground

~

-

see Nole 5

DIVERSION DITCH AND CROSS-DRAIN CULVERT FOR TAILINGS ACCESS ROAD

Pipe containment
channgl, see Nole 4

g

| ](
€,

-
""’E € Rood
N 4500 4000
Q = |
S| - .
. ) 1500 T |
Free draining loco! fill over - X 2 x
plpefine as required for 7!
onchoring, see Note J [
S
)

Reclawn pipeline,
see Nole 5

Min, 0.5 m depth of line groined il

Tailings pipeline,
see Nole &

required. Tl lner lo be compocied
m place or placed os directed
by the Engineer

! !
SECTION 1625218 , 1625226
TAILINGS ACCESS RGAD WITH DIVERSION OITCH
Scole B

Free droining local fill over
plipeline os reguired for
onchoring, see Note 3

Tailings pipeline,

~ Tt

450 ram CSP cuivi

wilh rmin. 2X slope

see Nole 5

2
SECTION 1625218

Scole 8

200mm nick wearing
course, sve Nole !

Sa‘ety berm c¢/w local

breoks for droinoge

[f ooo

1.8 m # Ppe Arch Culrert,
installed ol neulral grade to

provide 0.2m min. woler depth

600

Wearing course

700

Joo

in roadway only Q
\ d
=
Lo e el b P 350
¢, & & . ot
. s S e G| Fill moteriol compocled
6 £ o 5t m 150 mm Afts
c r ] &

Fipe invert

elevotion veries
) .
‘e

900 # (36” &) CSP Spilf
conloinment pipe sleeves

€ Rood

4000/, 4000 | s000_

200mm thick wearing
course, see Nolfe 1

Booljock Creek
f flow

TYPICAL

Clean sond or fine grovel
well compacled with special
hand held compoctors in
150 mm Hfits

Overexcavation os
required for bedding

. ™ Trench bottorn free of large
J00,|, Pipe 0.0 08, rocks or prolrusions

Varies

DETAIL FOR BURIED HDPE PIPE
NTS

NOTES

I. Wearing course required for Toilings Access Road,
Recloirn Borge Access Road and Booljack—-Morehead
conneclor relocotion only.

2. For crossing wnder rood, tallings and reciorm
pipelines to be instolled in individual 800 mm (min.)
dia. culverls lord under road with 500 mm min.
cover. Culverts loid immedialely downslope of
cross—drain.

3 Spocing of fill for anchoring lo be determined in
Ythe fieid by the Engineer. Anchor posts or concrele
onchor blocks con be substituted for locol (i,

4. Trench width may vory locolly to eccomodate
additional pipelines or siructures in the trench.

5. Toilings ond recloim pipelines crossed over rmmediately
up—gradient of 12 Dropbox and where the pipelines
spht gt the lailings Storoge Focilily.

Minimum anlicipoted slope 1.5H:1V for € Pood / \ _ o ] i o ) =
glacial tilf and O.5H:1V for bedrock | e J o { ’ e I 8. Runoff Diversion Ditches may require periodic cleaning. ;
Stope } 4000 4009 | 200mm thick weorin L i . —
I ; ) - 4 i}??’?' o desiy dified by Moun?
Runoff ) . e I L . . . laings occess rood design was modified by Moun ~
a:;off f;;irfi;? ateh 1V o5 | course, ses Nofe | f::l%r;cpqgelme, \\;‘;‘:’”ﬁg r:v%elme, \" -5m min. Cover fill Foltey Mining Corporotion. Read cross—section 3
by the é‘ngf‘necr__/\ > x | 7z Original ground may vary from thatl shown. 3
V7R < 4 / N— 3 g
ﬁi’;ﬁg rfg; 0552” et Samas Toitings p’f‘%eff'ﬂe. '\—Sub—grao’e os epproved SECTION 1625218 PP 5 . . s 0 -
7 2 ]
by the Engieer- - S |roe see Note by the Engineer TAILINGS ACCESS ROAD 5 m 8
= Recioim pipeline, 1500 Min. 0.5 m depth of fine grained bl BOOTIHCK CREEK CROSSING 3
ses Note § required. Tl finer to be compacled 10 5 0 10 20 m g
& in place or ploced os directed Seole A A . N A
by the Engineer ™ ™, g
3
£ 2
SECTION 1625.218 , 1625226 WéglEsow LIMITED MOUNT POLLEY MINING CORPORATION
~ VANCOUVER, B.C.
TAILINGS ACCESS ROAD WITH OIVERSION DITCH ON FLAT GROUND Copesr e DECRS - VANCOUVER, B.C
Scale B 5 [JULY 15736 | PIPELINES RELOCATED ) MBS /HPD MOUNT POLLEY PROJECT
4 | WAY 2B/96 | ISSUED FOR CONSTRUCTION
3 [ APR 26/36 | REVISE DRAINAGE DITCHES vr
i
7 [ mAr 30/87 | NOTES UPDATED rln 2 | aPR 19/96 | SECTIONS REVISED TAILINGS STORAGE FACILITY
1625226 | TSF - REGCLAIM BOOSTER PUMP STATION AREA - GENERAL ARRANGEMENT & PR, 20/97 | TAILINGS ACCESS ROAD WAS NOT BUILT 1 | MiRk 22/36 | RE-ISSUED FOR TENDER K)& TAILINGS DISTRIBUTION AND
1625218 | TSF - TAILINGS DISTRIBUTION & RECLAM SYSTEM — PLAN 10 THIS DESIGN 0 [ JUNE 2/95 | 15SUED FOR TENDER 3 RECLAIM SYSTEM — SECTIONS AND DETAILS
DRG. NO. DESCRIPTION REV. DATE DESCRIPTION APPROVED REV. BATE DESCRIPTION ARPROVED K/
REFERENGE DRAWINGS REVISIONS REVISIONS oart JUNE 2, 1995 I SCALE AS SHOWN |DRG. No.510—61—02—1625,21g| REv. 7




Perimeter Embankrnent

T Stoge b crest £1. §34 \4_ e SUMMARY OF PIEZOMETERS LEAD LENGTHS
D2-PE2-01 -
i PIEZOMETER Wo. | o EEAD (m) NORTHING EASTING fev.
ST \ ::‘\\ AT -BEF-0F 200 5 518 4768220 | 595 602380 | 81717
it = R Al-PET-01 175 5 8I8 486 650 585 585060 912.99
ufvre / e i~ Al-PEI-02 150 5 818 456 420 595 626.250 giz.14
Borrow -4rea — Plane O sodL - AP-FPEZ-01 200 5 818 482710 | 595 598146 | 9037
- [ B AZ-PE2-02 200 5 BI8 482210 595 598 140 903 8
/ . Toilings occess rood AZ2-PE2-03 175 5 818 484.196 555 598140 2i8.43
i Ny AZ2-PE2~-04 200 5 878 487510 535 595955 226.07
. ” e - . AZ-PE2-05 175 & 818 475.06¢ 595 607560 221.87
Sﬁ;ﬂeé}ffgfzg{_ﬁ‘\// - BI-FEI-03 305 5 818 622780 | 595 792260 | 91869
o \logz - g W e X EI-FPET-01 Jog 5 818 632550 | 595 787910 | 917.27
. Toe Droin ‘r'\_\‘ Y e [ . P a1-FEr-02 275 5 818 609.040 595 806.770 815,85
\/_Convgyo:véé"—;’;pe \L T T T B2-FEL-GI 325 5 818 628.270 585 787.88C $02.00
g Fipe |\ e . B2-PE2-02 325 5 818 627470 | 585 7s0.660 | 90950
LR e — e B2-PE2-03 325 5 818 636530 | 595 786970 | 921.00
- - \\ ER - E2-PEZ-04 330 5 818 626.940 535 794.190 821.00
s {i} FERIMETER EMBANKMENT 82-A . ' '
-PEZ-05 325 5 818 £19.014 595 795.804 921, 7¢
Seaie A CI=-PET-01t 25 5 818 410.500 595 495.070 CIL 7]
Ci=-PEI-02 J30 5 818 4103500 585 496.070 216.60
. o T T T, T T T T T T T T T e - C2-PEZ-0T 50 5 818 392.410 585 478.240 80750
Bootjock—Morehead { 556/’;,9’*—’ C_‘;"‘?”' A C2-PE2-02 Js0 5 818 392410 | 595 478240 | 910.50
Conneclor relocation see Nole . | C2-PE2-0F J2s 5 818 399.106 595 478624 | 92097
I Pierometers To Instrumentotion C2-PEZ-05 325 5 818 402.343 | 595 475325 | 924.8¢
| menitoring hul, | DI-PEL 01 « o0 _ _ z
- ) | R see Nofe 2 | DZ-pPEZ-01 a5 5 818 765,104 | 595 506055 | 93100
=FEI-03 e - SOL. [ o o H
ZPE2_ (5 X <Hgim |
"/gf—PE’If&? //\ \ G40 '3 & m \\ L~5_m_l § / » D1-PE1-01 to be inslolled during Stage I construction.
// - \\'l _£5{o;e » £ g T — D:;S_E'_b e ment fae _———
} - mbankment face
\"Plane -8 - &
) " 4
’\// . \l l, - 90, | P PED (4 IYPICAL DETAIL OF SEEPAGE CUTOFF
\ ’-’7//__/ \ \ é ,|"2_ i FOR PIEZOMETER LEADS NOTES
T Insiruinentation = &. PEZ-O{ NIS -
\\ 7 Monitoring Hut "'| g 820 Zone S A I.  Piezomelers ore vibraling lype, RST model VW-2100 with o
N e < = " o pressure roting of 100 psi or equivalent, connecled to @ readout
i % BI-FLY-0F %/’ —pr1-o3 [BI-PE1-02 ponel viag slondard non—venfed mode! VW—2J2 direct burial cable.
" ) g0 A “Fountain Orar 2. Plezomneler leods ore lo be extended to Instrumentotion Moniloring
! 0;019 | 82-PE2-02 i;’u.' after foundation preparotion for final embankmmen! during
L . - : 1 toge I construction.
— =~ - A
. ., - 900 B2-PE2-0} J. Fulure survey monuments not shown. A minimum of 2
~ \ . , ' - rmonumenls will be installed for each embonkment roise,
AZ-PEZ-05 - PLANE B
A2 :p ‘4: :0-7 = 02 Scole 8 4. Seepoge culoffs ploced of 5m intervols with 10X benlonile odded
AZ-PE2—0O4 \\ - | to fine groined (W backfil, see Org. No. 1625221
I . S.0L. ) ' ) ’ :
. N _ \
] ower \ T roin fg-\ 'll'\ 940 3 m 5 m As—built informalion provided by Mount Polley Mining Corporotion.
L Basin = arlprr-02  Monitoring Stoge o £1. 934
\ iiner AITPEL—,QJL Sump 1 _C Topogrephy hos not been updoted for 1997 fyover.
(I S T
N v . . i | instoliation delorls for borehole pi
. N prezomelers os showrn
AZ~PEZ~ 01\ ‘ | w\m’fl N ~ % 2N on Drg. No. 1625.221.
A2—P§2—02 + grom l“\\ﬂ . g k3 i '
Al-PEI=-0F .
CIAPET-0! >
TG -07 i 8 ez | 47-pez-03 Leceng
\_\ e 1 E I ; Al-PEI-03 Prane 1D. (A, 8 elc)
\ Plane € - | nt ! Zone B N —————Area (0-Toilings, T-Drain, Z~Embonkment)
. R lar=per=31 AD-PET-
3 ) W 910 r~l\ /'ff—PE;—oz 0-PE1-01—Number 10,
-‘\ -‘\ “C2=PE7-05 < Toe Droi N T AZ-PEZ-02 —Fountoin Drain L pressure Rating (1—Low, Z-High)
- £2pE2-03 ; oe Lrom A Lipe of Instrumentation (PE-Fiezomeler eleciric,
é;\. .\ .\ Co-PE2-01 K_:C‘anveyance Fipe |\ 00 AP—PE2-01 SM—-Survey Monument)
C2-PEZ-02 s0L §
© < FPLANE A 940 ) AT-PEI-01 . ]
7 8 m 13 m A Embonkment drain plezometer o
Scole & £ ™
sou & | (5"093 B £ 5934 {Foundation drain and Chimney droim) H
e 2 - - e
940 w8 3 930 !rr*” A \-ﬁ A2-FE2-0I & fmponkment foundation and fil piezometer B
m & -
TS Stoge I £t 934 5 N pz-Pra— k- u
ve é | D2-PEZ-01 AZ=SM-G1 <> Embankment survey monument g
! o~
g | g
930 920 &
~ 2 PLANE D
2 1 . o
& = . Scole & 10 0 10 20 30 40 50 m g
% 020 e s a _J ' &8 = ™, \ H
g C2-pE2-03 fos Zone & 12 50 0 100 200 m g
= A [ ™ o™ ™ ™. | g
3 C1-PEF =01 CI-Fi1-07 )" g
810 co-pE2—z & “fountain Droin 3
c2-pE2-01 ENIGHT PIESOLD LIMITED i 'OUNT POLLEY MINING CORPORATION
PMNE c P @-LQ NEERS - WANCOUVER, B.C.
800 A C
Scale & K g % oesouen 70 JOUNT POLLEY PROJECT
A y .
- 7 | WAY 30797 ] AS—BUILT PIEZOMETER LOCATIONS Lii2 3 T WAR 25796 | ROAD UPDATED % £E | o RDT/VY/DHS .
° e o L s e : oo )6 v il
<UL IN NS REVISED k N =
1625.221 TSF — INSTRUMENTATION — SECTIONS AND DETAILS 4 APR 1/96 | PIEZOMETER INFORMATICN ADDED 0 JUN 2/95 | ISSUED FOR TENDER umt @ ,f'. INSTRUMENTAT]ON
ORG. M. CESGRIPTION REV ATE DESCRIPTION APPROVED ALY aTe BESCRIFTIEN APRROVED "-,«.9”"5:?,;” APPROVEL A}é
REFERENCE DRAWINGS REVISIONS REVISIONS oate  JUNE 2, 1995 l SCALE AS SHOWN |DRG. NC 510-—-77—-01-—1625_2201 Rev. 7




Strippe
surfoce

Prezomeler leads ploced
ond bocklilled in trench

Benlonide
seal

+

fine screened
Ll backlil!

200 | JO0 Min. | BOO Min Select!, 200 | 300 Min_
Benlonite
seal

{gpprox.

JO0 Min.
Benlonite
seal

LN R

o8 N
- 7

]

o
2%

WAL AL, P |
reae:
Pttt

B AGACAZREA

B

opprox.

Selecl fine
sereened
tt backlfil

m (typ.)

Sond backli

Puezometer lip

15m (bp.)

Sond bockfill

Piezomeler fip

L‘d/-u.fn. hole diometer
60 mm for SPT egquipment

DETAIL A

INSTALLATION OF PIEZOMETERS

IN BOREHOLES

MTS

Bedding and bocklill for pierometer leads
to comprise select fine grofed & wilth off
porticles exceeding 25mm removed. Materio!

compacled using haend—guided vibroling - Surfoce of prepored
compaclors as direcled. . embankmen! foundalion
\ 500 Min, or 1
T =
VR I RETF YRY
- S ST, )
o " RN Prezemeter leads
rc\) — - . : +
[
SECTION 1

TYPICAL SECTION THROUGH PIEZOMETER LEAD
TRENCH IN PREFARED EMBANKMENT FOUNDATION
OR IN ZONE & AND 8 FILL

MITS,
Select fine screened Ul bockflilf
corelully ploced olong enlire 500
length of leed —] =

Prezomelter leod exlended

§ olong lop of geolextie
NI ’
ANE o
% rawi grave!
™8 ¢z Non-woven Geofexlile A

Ly
| VA
FPrezometer lip 1 100ma) dio. Perf, CPE pipe

5

DETAIL C

TYPICAL FIEZOMETER INSTALLATION IN
EMBANKMENT FOUNDATION DRAIN OR TOE DRAIN

4" x 47 Timber
marker post
If 6" dic. steel! pipe ond cap

Stoge 1b
( embonkment crest
Dewnstream [loce

1500

SRt

8
x>
ST /— of Jone &
v By ‘% : j:j\\Concre!e
g =D backlill 2
D -
2 34 7
= Stee! rod

Y 1000 min.

DETALL OF
SURFACE MOVEMENT MONUMENT

NMIS

NTS
NOTES & 2
- £
1. Dimensions are in millimeters unless otherwise noled. i
2 Toilings prezomelers (o be inslalled during fulure o
. investigotion programs. ]
&
]
g
-]
1000 500 4 1000 2000 mm £
Scole e e e e :
£
g
_PIESOLD LIMITED MOUNT POLLEY MINING CORPQRATION
EERS ~ VANCOUVER, 8.C.
TR LY
VAT T MOUNT POLLEY PROJECT
4 | MAY 30/97 | PARSHMALL FLUME DELETED v e g
g VAR 24//95 ISSUED FOR CONSTRUCTION T 7 0 1.Vl vy TAILINGS STORAGE FACILITY
APR 1/95 | NOTE ADDED X X ¢
1 JAN. 18/96 | GROUNDWATER CRAINS REMOVED wo"/ ,,"* CHECKED ZJG INSTRUMENTATION
1625.220 | TAILINGS STORAGE FACILITY — INSTRUMENTATION 0 _[JUNE 2/85 | ISSUED FOR TENDER Y, e
S257 UENTA S— [0 [N 2 TENDER T P e SECTIONS AND DETAILS
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f<Po#ey toke /\
/ e

f

Toilings Fipeline,
see Nofe 9

R

o . =N - z
. Mork 3 offfoke_ol-4 tocblions botween Mark%, Mok, 3 e\
\ “—Mork Tu dnd Main Embonkmeni . iy
T ____;’M\_\ — // P
; ; Parimeter Embankmeal v VR
i © ) seepage collection pond— oS \ _/_‘——f—"" y
Y L/o"“ - et / \‘_,,J o /
R - \ AN / 3 7 —
PP e g ' Perimetert Embankment

\ll‘/ﬁ-}/l\/(f\‘ o Polleytoks. ‘ Stoge B '\erest L1 934
4 A ~—

Ly

/s O N K\

" 834 /

y

6 I -
= ™ \/.\ Aor)
th | ra ) \ Spigal, ffye)
‘5 ' ! R Lo \r’ A \'L \_ < ~
/\‘; 2 2 ;fgﬁ(}hs \(feadc;r :gum . >
o = B s gy i \Wo. 1645224, —
B : fAe h H 5 s i\ b )
P - AT ‘. n o
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s
Q7N ey
:Q! ~=Toiings and.
[ Rectaim™ Pipelinés
N Pl :
8-—! 4 se/connaoﬁs;.
DETAN, 0/162.32 ¥ Ny
é (/\/ Y,

)

Z

™,
.

SO 77 =
ESAS A \
- . B ailings Header e "y
- 7’\ o \—“\,«f P "/\ . ;?Z Heaf:'erd!/aﬂgms:e T T T Main Embankment ‘
— —TG'JJ'H:QW_”\EL \}/ | al:k 3/41625.22 L - B il ., * ‘; - see%age collection / (/,/
s Vo , H . 07

\\ = ! \ = N - - . a s P

Y —\\f/f—\‘_‘: e 2T 4 Bootjock—Morehead .
3.’ \\X:‘:’a‘;ﬂl‘ Barge.-Ghannel, Connector Relocalior >—<
°y S Access Rood-ond Reclaimi
X N ;p)ef)fa/Zee arg.Wos\ 1625.206 /
o —~& 7625223 (See Nole Q‘) hne
~

NOTES

1

2.

Tollings ond recloimn pipeline profifes shown on
Drg. No. 1625228

Mork 3 offtokes temporarily omitted, (flange locations
shown). Fipe sections have flanged joinls o permil
Mark 3 offtokes fo be installed as required.

. Mork 2 ond 4 offlokes hove besn revised ond ore included

on the maovable discharge section, os shown on
Drg. No. 1525.224.

All bends in lollings end recloim HOPE pipelines ore
made using notural flexibility of pipe unfess otherwise
noled. Minimum bend rodius lo be 25 pipe diomeler,

Pipelines of logging road crossings fo be slesved in
900 mm @ x Zmm minimum well CSP culverl with
500 mm minimum depth of cover. Bockfilf  lo be

well graded ond compocted sond ond gravel,

Reclaim pipeline instalied le original ground of E. 925 m.
Additional romps for borge (o be added os required.

As—buill information provided by Mount Poliey Mining
Corporation.

& Topogrophy hos not been vpdated for 1997 Flyover.

Scale

. Tailings pipeine inslalled on grade belween Perimeler

ond Main Embankments. Access is provided by o rough
{raif near the pipeline.

100 50 0 100 200 Joo 400 500 m

[ == .
[ " u

* "SIGNATURES AND PROFESSIONAL SEAL OM PREVICUS REVISION'

CAD FILEA 1625\D4ADAZ  1:5000 Fiot =5 AUG 14, 1967

KNIGHT PIESOLD LIMITED

CONSULTING ENGINEERS — VANCOUVER, B.C.

MOUNT POLLEY MINING CORPORATION
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srsovs | HPD MOUNT POLLEY PROJECT

1825228 [ TSF_— TAILINGS AND RECLAM PIPEWCRK PROFILE R W ‘ Al s .
1625.224 | TSF - TAILINGS DISTRIBUTION SYSTEM ~ DETALS ; BN i ff AUG 14797 | AS-BUILT PIPELINES EXNS . oRawn AW /RDT TAILINGS STORAGE FACILITY
1625.223 | RECLAIM_PIPELINE DETAILS 1 | NAY 30/97 | AS-BUILT BARGE CHANNEL, v
1625218 | TAILINGS DISTRIBUTION AND RECLAIM SYSTEM — PLAN EMBANKMENTS, AND PONDS GHECKED * TAILINGS IMPOUNDMENT
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Spocing (o be delermined

by the Eng."neer\
!

Concrele

Anchor Block

PIPELINE BEND ANCHORING
Scole B

Concrete Anchor Block
(See DETAK B)

“ A 600mm (247) Reclaim
pipeline (Note 2)

NN
SECTION 1
CONCRETE ANCHOR BLOCK — TYPE 1 APPLICATION
Scale A
1000

Reinforcement
/_ os required

600
—J

71220

ryp 0°

()\

? 1640

DETAIL &

TYPICAL PORTABLE CONCRETE BLOCK FOR 24" 00D FIFE

(4.5 TONNE)
Scole A

P
e Selected compacted fill
i ] or nalural ground.
’ Bearing strength lo be
agpproved by the Engineer.

Flanged joinf or flonge
lo Victaulic siyle 741 i

Flonge Adapfor _,\

Stee! pipe

= Hooks for
hondiing

Secondory L

concrete —5—L 7
Selected compocted il NN
or nolural ground.
Bearing sirength lo be
opproved by the Engineer.

£00 mm (247) OO

ol

E00mm (247) Std. Wt

Steel! pipe ¢/ Victouhc
groove bolh ends (Note 3)

Victoulic Slyle 77
coupling

24" Steel pipe

frorm barge

See DETAL C

00 mm (24") Steel
Ppe for HOPE)

; Flow :

\0.25' Plote rolled
to pipe 0D +1/4"

Concrele thrust block Type 2
applicotion, see DETAIL &

Y AN
DETAIL 7825223
STEEL RECLAIM PIPE CONNECTION
Scole A
2
58 Embedded H
200, _I - / boks and rardware
bp.
I I 1
{
.e *e . 1 X ‘
<
o]
R —
o
U e . .se [0
I | [
Iype 2 thrus{ blocks
e
DETAIL D, 1825222 .

CONCRETE THRUST BLOCK -
CONNECTION BETWEEN STEEL AND HOPEL FIPE
CONNECTION AT RECLAIM BOOSTER PUMPSTATION DISCHARGE

AND CONNECTION AT BARGE OFFTAKE BALL JOINT

E00mm (247)
Reclaim pipeline

o )

ks R
L. /-’ .
. # |

Scale A

1/8™ Neopr

IYPE 2 APPLICATION

ene

pod under pipe

SECTIO

N 2

Concrele Anchor Bilock,
see DETAN 8, modified

as shown

600mm (247)
# DR § HOFPE

Stmm (27) steel plote

327 0D drilled to ANS/
G16.5 Class 150 flemplats

for pipeline support

& ; Burial as required

CONCRETE THRUST BLOCK — TYPE 2 APPLICATION

Boll jomt
(tpices)

Sleel pipe
f 24" 0o

N7/

Origing! ground lkne

NS \'_L_‘Anchor blocks Type 2,

see DETAIL D

A
DETAIL A , 1625206

ONSHORE BALL JOINT
Scale B

12 m (40 1)

Ball joint

1
c fm— p— a— — p— p— —
, Moxicnurn boll joint | 15-
’ operating ronge

|—8Barge operaling ronge
- L
-
800 mm (247)

£0 ton 15"
10.7 F,
In-tial Steel bargs
offioke pipe

I m
DETAIL C©

BARGE OFPERATING RANGE = SCHEMATIC

508

150
| 9.5mm 13787}

24" Sleal Fipe
/5(0'. Wi

Y

b 1.

NOIES

]

from sleel to HOPE,

$IIIzozoy
1
|
I
1
L
N

600 mm (24°} ANSI B16.5 is less thon 0.375".

Class 150 Flonge

E0Cmm (247) Cioss 150
Welding Neck Flonge FF

DETAIL
REDUCER, SPECIAL, 24~ HOPE TO STCEL
INSIDE DIAMETER ADAPTER

Scale A

Concrete anchoring blocks fo be used alf borge
! baoll joinl ond ol locolions where pipeline chonges

Anchor blocks may be vsed for recloim or loiings
pipeline as required by the Engineer. Modificolions
will be required for pipe dismeter other thon 247

3 Victaulic grooves lo be rolled f pipe wall thickness

Fixed onshore
boll joint,
see DETANL A

_t
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00 mm (247) # Stee! les,
Honged rubber lined,
Rotote lo match local slope

E90 mm (247) # DR 155 HOPE
stub end ¢/w backup Hange

800 mm (247) # DR 155 HDP{—\

500 mm (24") # Knife
gate volve, see DETAL A

Topping sfeeve, Robor 6626
modified, ¢/w 150 oo,

flanged offtake, see Note J Topping sfeeve, Robar 6626

modified, ¢/w 150 dic.
flanged offtoke, see Nole 3

ﬁ7500 mm (74") # DR 155
N HOPE end c/w backup flonge

Moveable dischorge section, see DEFML C

r—600 mm (247) # DR 155 HDPE-\

— () e ) i = )
— [ | - - - - ~ L) —
R F ( e ] C e
A 500 mm (247} # Knife gote volve,
Locol placement of L 600 (approx.) 600 (approx.) /& see OF TA/[A / d
concrele pipe restraint (Js T hd T
or fill cover as required é ’
| g’ 1
. ! - Pipe staked Externol
Loco! excava!_:on// e to embankment Heovy duly rubber lined hose reinforcement | 150 mm (67) ¢
as required e (Materiol Handing Hose) discharges Pinch valve
\_5007},”, (247) # DR 155 HOPE mte HOPE pipe onchored fo |
! c/w bockup flonge and stub end. embarkment
tocol 37 # vent in pipe HDPE pipe {min. 150 mm #)

crown os required for
vacuum breck

(MARK 1/1625.222)

Scole A

Local plocement

of concrele enchor

block or fill

£00 mm (247) # DR 155 HOPE
stub end c/w backup flonge

S e R

I
|

Pipeline guideposts
locale as required
by the Engineer,
see DETAL B

Locol excavolion ——/1

o5 regquired,

locol 3~ # vent in pipe crown
as required for vaccum breok

EO0 mm (24"} # DR 15.5 HDPE
c/w bockup Honge ond slub end.

Full end of pipe discharge
onlo local riprap or os otherwise
gpproved by the Engineer.

TAILINGS HEADER DUMP VALVE

600 mm # Std. wl steel

9" rodivs elbow, 378" (9.5 mm)
rubber lined. Rolate lo suwil
embankmen! grode.

local burial of elbow

TYP. TAILINGS HEADER OFFTAKE
WITH HEADER VALVE
(MARK 3/1625.222)

Scole A

TAILINGS HEADER OFFTAKE
(MARK 2/1625.222)

Seale A

nP.

/N

800 mm (247) #
OR 155 HOPE heoder

Locel remnforcement of
tappiniq sleeve by supplier

- Hegwy duly rubber fined hose
(Malerial Handling Hose) discharges
info HOPE pipe {min. 150 mm ®)

Origingl ground or
weli compocled fill

Ends ground smooth

Rolled plotes jommed

ond rounded t/-bolls
Weld vl fength >
Nk
-.1 "
{ 2 T 2 }
l
Z x Heowy hex ; 700,
nuts p.) I
1

—

PIPE RESTRAINT FOR 24" HDPE

ftocate as required by the Fngineer)
NS

- R

-
202 (e
50

12000

Notfches cuf in HOPE pipe

150 mm (6") Flonged offtoke ot 1.0 m intervals (byp.)

Local excovalion

to swit offtake HOPE pipe onchored fo

empankment for erosion
proteclion and lerminoted

Rebar or stokes through below surfoce of woler

pice driven lo refusol (lyp.)—"

\\|d

Local excaovalion
as required

SECTION 1 (TYP. MARK 2) /\

Scole B

Full end of pipe dischorge

onto focol riprap or as olherwise
approved by the Engimeer.

L

1500 fivn. !

Concrele embeddmen! f
required by the Engineer

TR

23 mm (37¢7) # holes
tield drilfled fo suil

\4' dio. std. weight stesl

pipe driven fo refusal

SECTION 2

NS

NORS '

1

Rubber kning to be Lingtex PGR or approved equivalent.

100 ‘ L 75 x 75 x 10
Threaded 18 mm (5/8°)} # U-bolt

Jo0 mm (127) x 3.2 mm
steel Plate rolled to 610 (247)
L0 x 1200 (2 simitor)

! inte place by tightening
1

AL TERNA TE TAILINGS HEADER PIPELINE TERMINATION 2. Pipe restroint by local buriol of pipeline or os olherwise required by
? i 7 ite Engineer to control movement due to thermal and hydroulic forces.
(MRK 4 /’525 222) Eoch seclion _cons:sfs of six . e <! 1
‘ 600 mm [(247) HOPE DR 15.5 End of dischorge
Scole A 500 mm (247) # DR pipelines (6x16.76m=100.58m) section fo be supplied J. Robar 6626 c/w 1/4" rubber lining of offtoke ond external
15.5 HOPE héader o joint (typ.) Both ends require o flange with o blind Honge reinforcement of offloke (o sleeve join, A
2 1/2" Dia. stesl pipe R ongea jomt (p. A , . 7
(std. wt) sharpened one { SECTION 1 b SFCTION 2 4. ;_.v‘DP[ Pipe 1D exceeds that of knife gale volve ond is to be field si
£ boit end and{dnve? 1500 mm I I I revelled lo malch, 5
onge bo or {o refusal (a5 approved 1| ! 1 H t t ! ! 3 s f ]
7 by the E,:._g:heer) e —E\ Ll v il il 5. HDPE pipelines lo be connecled vnder cool conditions with snoking 5
A B T & viowance maode for odditional thermal coniraction of emply pipaiine. ki
ggggms’?ub&:nﬂ, y OR 155 7 § & Hok 2 ond 3 offtakes to be odded os required. §I
o 77t ma Robor Tapping Sieeve ¢/w 150 mm 3
N Knite Gale Vah ~ flanged offtake (lyp.) to be provided / 0.5 4 ! 2 m gl
Bevel HOPE stub end mute Gaie Valve iy ot every second pipe, ! m before joint o = e ™ ] g
; Port diomeler N g
at 45 lo match Kaife < ' 0 P 2 3 4 5 2|
Cofe Volve Infet diameter snife Cole Valve Local concrete g m g
d embedament only DETALL ¢€ A el ) 2
iniet diometer i required by the 2 . §
. DETALL A Engineer ' A SCHEMATIC PLAN OF MOVABLE OISCHARGE SECTION
KNIFE CATE INLET \ wTS KglG- -PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
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550 mm (227} @ Sleei le2 c/w FF

welding neck flonges Closs 150, Bird screen. Venl! opening
. T0 BE Tee rubber lined 9.5 mm on bedy 2m above finished grode N
£ (1) A Conieo ¥ 10 gt o
(Recloim Beoster HOPE Fresh water 600 x 600 bolt in ploce feelwork 25 mm clear of blockeut
Sump overflow) inflow pipeling 2 stecin
=1 \ i 2-300 mm (12"%) CSP \ p_____ll
| N | {Recloim Booster T R E
| 1 400 x 300 L Sump overflow)— A o I
Pipes free 400 x 800 O O evtout for S L‘E L 1R 900 mm (367 €SP
lo move e culoul for fresh water O | 1
B {2 of \_'\” Lap” culverts I pipeline T S Supports os required et (culver( sleeve :
AN | i Vent | 7 I
|.§ 2, ; il - I I % -~ 3 Culver’s free H " |
lo muove 1 1
/ R . 2 550 mm @ Bind ‘ ! 3 !
18 T I FF Ch 50,
900 mm (367) €SP 100 |, 400 1150 : 8 . T s v Attt =T 9 mm rubber |, —Vent 200 mm HOPE I i
cuivert sleeve : @ gfmﬁngs discharge I_ fined on foce or hot dip golvonized steel : 8 :
> ]
—_— 1 -4 —_— -_ ——t—— ] R — —— ] 1
T Support Bockfiled o5 required, 1 o 1
P o m—— : ! for tee see Note J : :
il |7 4] ororspsaml (7 = o L] , 1 .
—————— AT LT T R - ! \
BN T 8 = | |
i 3 L L, et ! I
1Ly PR I | - Qa7 Free draining il o, ( o | Dropbox |
- : SRR Dropbo -— Gt
D :“\ v / o N materiol cleor of tjl' Roller lo ollow e ovefﬁo:f ! e \-\/.overf.faw !
1 !/ <. v \!I |‘“ r— N laitings pipework movemen! of lee 1 ! | r’ \ \
- ! [ W
I IN N 450 mm (187 Geckedt ! L | N |
7 Wi Y i I €SP Overflow 550 mm @ HDPE stub J ool : i [ Nl i
o I | ! from Dropbox (o end ¢/w backup fongel— | il : :
22" 8 OR 17 S T ':‘ - T Overflow Pond \ | |
HOPE from = " ~~————Precast concrete box 1 I ™ Growt into | :
lailings pipeline section 2400 x 2400 ! ploce i I L
(2-2.5m lengths) T 2z
~N_ I—- g SECTION 2
Blind Fanges / Scale A
72 TAILINGS DROPBOX b i i Mim
required by Owner 1
Scole A § ( : Tailings disctarge
= 1
- : End plate 200 mm & Roller 75 mm [
: welded lo rolfer std. wil. steel pipe
1 A 4
_.I - = =
DETAIL & 9 T Supporl structure
TC BE S bolted lo wall
CONFIRMED -
f{ggfm,;?oe(?-w ’:sfff eir%’s fvert \ oera 4 ﬁ Channel
% ~ ond bockup flange &L 1010.5 ('-Prec:as( concrete bose Support frome
4. " SR U
SECTION 3
} : 19 mm (3747} ¢ Hoop Seale A
mnslafled 10 mm cleor
750 mm (30") @ OR 15.5 b of pipe TR - VR
7 pip
HOPE pipe ¢/w stub end—__ | L : _/ 8 \ NOTES
b Teilings dischorge Leon concrete = Original ground 1. Foundetion beori ty to be 100 kP mi
: : ( SEC”ON ’ see Note 1 L oundalion beoring copocily lo be ‘@ min..
— = — - e A
Thrust ring, 6 mm steel [ Scale . - " 5
piate or similor approved Lo Edges flared B 2. Structurol steel bolting lo be stainless steel. ]
gs;er,:;egfm:ﬁfgu;nﬁfﬁfe\ b .l /—\IO Fflange or Victaulic conneciion Backfill around dropbox o be placed *
[~ Plate 1/4" x 157 rolled . ! and compocted in mox. 500 mm lifts. 3
S0 14 to 30" 1D through 1207 1 200 mm (87) IPS Std Wt steel N
] : I - i ] offtake 1/47 rubber lined 4. Flevalions lo be updaled based on gs-—buill survey. ;
o EFEl ] :
/ I, ' 1 781 mm (30 J/4'/00 sfe)el pipe g
—1 ! Speciol, 8.5 mm (3/8° wall, 8
Local groul —1 a . & c/w 25 mm (17} Class 150 “
ool | sfeel plate Fange 1
- -
Structural support = c 250 125 0 250 500 mm %
- hy e L1 Tl LT
. as required 190 mm @ hole in HOPE | i \A 8 so0 250 o 500 1000 mm é
260 Well graded ond compocted fine pipe crown cenlered on ! : HOPE pipe A roo0 500 4 1000 2000 mm é
grained Il to pipe & rinimum Tee offioke—m0—_ | | I e . g
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/
/ /
250/mm Dia)

!
0 ;- Dischgrge Pipeling / >
from Southeas! Sediment Pr.;»hd .

7 ~

™~

Overflow Pond,
see/ Note 1

1

4

Ky

;o ol
YE5E 370 ~Pipe Contoinment
1525.215// 7 Fpe Conlg

24" HDOPE
Reclaim pipeline

\\—JO" Toitings pipeline

TO BE CONFIRMED

24" HDPE

Reclaim Booster Pump Station
Surnp Inver! £ 10711.45 m,
see Note 5

TOP 1012.72 m

TOP 101663 m

10 BE Fionged Reclomn Pinel
CONFIRMED : ;f connecltion eeloim Fipaine
" !
Top of Sumnp .'1’
£ 1016.06 m A
7]
:P T ’r’f
2-300 mm C5P W 1i 250 mm HOPE Fresh
Overflow Pipes, A ‘4 Woter Prpeli
peline from
TOP 1015.45 m —/ A 5 Southeost Sediment
I \ !’, Pond, TOP 1011.93 m
. W
2% rmin. Slope \‘\‘\\ i 450 mm CSP (o 3
\\\‘\\ ,-' ! Overfiow Pond -
22" Tailings Pipeline, A I

TOP 1014.98 m

FOoP 101508 m
ot Dropbox e

-\ possible
f 2\
Y T U S
n
e T ————— :] ______________
1
KL'L 24" HOPE

250 mm Oischarge Pipeline
from Sowtheas! Sediment! Pond

!

: Pipeline loid on grade
jI {o the greolest exteat
1

:J'B" Toilings Pipeline,

Pipeling’ anchoragé, see i
Drg. No. 1625223~/ Oropbox_ 7 ; P
P Natural/ bend in I
s ipel) Note 2 —
24" Récloim Pigeline / ~7 piosipe see jyole R 80P 10132 m T0P 100876 m
/ \ ; ’ ptf at Dropbox
f ! ol 72 Taitings Dropbox,
\ ; see Drg. MNo, 1625225
/£ See DETAIL A
, / ;" / MILLSITE SURVEY DATUM - TAILINGS SURVEY DATUM
. Lo L . (3.0 m flower than
! od Toilings Pipeline sleevgd in 900 mm Milisite Survey Datum)
# cutvert under accesy rood. Otherwise Access rood from
1625218 / pipeline ltell unburigd to the greatest T
/ ; / extent possible — - Milisite to T.5.F,
22" /Taiings X / 7 ; |
Piptline ! / ] DETAIL A — SCHEMATIC
Recloim pipeline crossed over | T NS
! 4 ~fop of Tailings Pipeline with [
/ i 30g jmm m;'n. sond cover /1
4 / / / /
I
1625.219 A
[\ DETAL 752527 — SCHEMATIC
RECLAIM BOOSTER PUMPSTATION, T2 TALINGS DROFPBOX AND OVERFLOW FPOND
8
A NOTES y
LEGEND E
1. The 500 m7 capacily of the Overfiow Pond, is sufficienl fo conlgin 7. Top of discharge culverl for overflow pond (o be 1000 mm . a
the conlents of the upsireom tailings pipeline. Fond localed by below lop of overflow pend. TOFP  Top of Pipe ¢
Mount Folley Mining Corporation. . z
As—built informalion provided by Moun! Polley Mining Corporcilion. 80F  Botlom of Fipe &
2. Rodius of nalural bends in HOPE pipelines notl to be less thaon 8
25 pipe diameters. Topography not updated by 1987 Flyover. 2
3 Toilings ond Recloim pipelines uniformiy graded between pipe 10. Pipeline elevalions from loilings Storoge Focilily to T2 Dropbox %
contoinment channel ond sltruclures withou! high or low points. ond Booster Pumpstalion ere baosed on lailings Survey Dotumn 8
, s , , . (3.0 m fower thon Milisite Dalum) Survey conlrel break is 05 ¢ 10 20 30 40 50 Metres 4
4. Details of pipelines inlc Recloim Booster Pumpslalion sump shown ol the T2 Dropbox and Boosler Pumpslaion, Scale e s e T ] =
delermined in coajunciion with CSFM. g
5. Invert of pipe conlainment channel /s ossumed fo be I m 3K "SIGNATURES ANO PROFESSIOMAL SEAL OH PREVIOUS REVISION 2
below focal road elevation.
] i KNIGHT PIESOLD LIMITED MOUNT POLLEY MINING CORPORATICN
6. Llocal riprop reguired where 450 mm CSP overflow culver! CONSULTING ENGINEERS ~ VANCOUVER, B.C.
exits overflow pond.
descaro HPD/NM MOUNT POLLEY PROJECT
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DRI7 HOPE (Blue)
Invert & 1014.98

; Droinege Infef

Q
E
&
OR1S HOPE (Orange), (€1 1011.98 for Toilings Datum) v MILLSITE
$120 e R L 4 invert £, 1008.76 FE 1126
w B ey
. 8 3
1100 s - — G - tioo
1080 - - — P e T - —_ 1680
=Y o b TANLINGS SURVEY DATUM we—d —F = MIL[SITE
W o0 £ U B30 -mtowerthon———..— |V — SURVEY.-DATUM., ro6
N 3 % Milsite Survey Datum)}
'é‘-g 1040 s e i - - - — —{ 100
<8 © B
b3 § 1070 - St - W‘-E — = & e ——ﬂ s 1620
S
T % 1000 — Mo vable = - S S e - — oo ——— e 1000
h y Dischorge - 3 o 72 Taitings Dropbor,
o S 980 |—Section—- - -- o - o - 5 R —ies- Org.—1625225 E- 980
T '—’ _—
& 950 | e o o T - e [ S — 960
< N 0 M ] = ) m )
~ 3R ¥ T ¥ 3 R 3 3 3 3
g0 | -1 i 1 1 1 i 1 1 I [} - 1 - T Ty - 240
S RESRRE f y 1 T T T i
920 i I.l L e —_— e miam mm————— S S — —_—— S y?a
Spigols
g00 _ < 900
Pipetine Chainage g 3 8 8 8 R E @
from Millsite (m) < 8 Y 3 3 e o §
See Note 1 2 3 3 8 X 3| Kls 3 °
Top of Pipe ™ © g A by P 2 R
Efevation (m) ;, * b E g 3 B3 H g
See Nole 2 ° o b = & 2 B < =
- . 4" DRIS HDP " 50
Pipeiine Description 24" DR15 HDPE (Orongs) 24" DR15 HOPE (Oronga)} . — 22" DRIZ HOPE (Blue) DRIE HDPE
30" ODRI1Z HDPE (Orange) — (Oronge)
Horizonlal Dislance 2 8
from Milisile (m) E g § E § % § § ~§a & § § .§ 8 ®
/\ tores TAILINGS FIPELINE PROFILE  /2\
1. Pipeline choinage /s bosed on lop of pipe (TOP) As—Built
Survey.
2. Pipeline elevalions from [loilings Storoge Focilily lo T2 MILLSITE
Dropbox ond Recloim Boosler Pumpstation are bosed on 1140 e
Toifings Survey Doturn (3.0 m lower thon Milisite Delum). AL
Survey conltrol breck is shown al 12 Dropbox end Boosler d )
Pumpstation. 120 N T 3 120
. . s JAILINGS SURVEY DATUM MILLSITE SURVEY DATUM
3. Flanges In pipelines must be supported off the ground 1100 R S_ (3-0-m—fower—thon- """ 100
it pipelines ore drogged info posilion. O Ml:'lsr?e Survey Dotum) e
4. Any seclion of HOPE pipefing damoged during inslollolion 3 F08G | e e -8 me s / 1080
by o locol reduction in woll thickness of 10X or more o 3 o
cut out and reploced. *\.E 1080 - - Recloim Booster Pumpsiolios, - — 1050
5. Reclaim pipeline instolled only te original ground ol £l \E_-g ] see Org. No. 1625226~
925 m. Additionol romps for barge o be added os required, = 5 fod - - S - e
©
8. Al steel ond HDPE DR9 pipeline lo be moved with each g B oz 'g. - R - . et 1020
borge ralocation. = g g
7. Bull fusion joining of lowsr DR pipe lo higher OR pipe g L. oo & - - b 1000
requires end of lower DR pipe lo be bevelled lo sorme [y 8 = /
inside diomeler os higher DR pipe. T 980 poe ——@: 3 — S 930
& Toilngs offtokes (Mark 1 to 4 h Drg. M $ Steel Pioe,
- Tailings offtokes (Mar o 4) ore shown on Drg. No. S e S _see Note & — ) b e
Maork 2 ond 4 offlokes nol inslofled, Replaced by Movoble 40 ____NS N o o B 240
Discharge Section. T
10. Mark 3 olftckes not instolfed. Flanged connections feft for 920 ',q . 220 .
fulure use. H
900 - 00 g
Pipeline_Chaingge 5 2 3 8 3 8 3 ¥ 3% 8 3 BE % "
trom Millsite (m) g S x s g g 5 5 gls ¥ & 5 9 3 § El
LEGEND See Note ! 8 3 3 3 g 8 & ] 8ls z 3 8 2 ] N °
Top of Pipe 5 & % 8 8 ol % R RIg 2 N AR : 3 A
L Flange Joinls Elevalion (m) N 8 b N g g N % ofa g 'g !g g b} b §
See Note 2 > ° ° i S 8| 2478 24 8 24~ SIS 8 248 § 8 f| 243
M1 Mork 1 Offtake (2) Pipeiine Descriptis 24" 24" 24" DRI1 HDPE (Yellow) 24" DRI3 HOPE (Grey) 24" Dg ; :_ agﬁ ; 9’0? ;f_ 24" Dg ; ; e 521‘ S 24 Bgﬁf 1, OR26 g
Ypelin wplion . Hi Hi H [ rro wnoe 7oag1| A HOPE HOFPE -
M2 Mark 2 Offtake Stee! Ppe | ORS HOPE (Red) DR15 HDPE (Oronge) (Blue)| (Purple} | (Creen) Ok HOPE (Red) (Yeliow}| (Orange) {Furpie) | (Green) o
. . i » J e
M3 Mork 3 Offtake (10) Horizontal Distance 8 &' 24" DRIZ HOPE. €
from Millsite (m) § g\ ? § § .§, § § 8 _§_ (Blue. 3 a %
Mé Mok 4 Offtoke ' 2
g
DR  HDPE Pipe Dimensional Rotio (typical) RECLAIM FIPELINE FPROFILE A 5
% "SICRATURES AND PROFESSIONAL SEAL ON PREVIGUS REVISION' g
KNIGHT PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
200 100 O 200 400 500 800 1000 Metres CONSULTING ENGINEERS - VANCOUVER, B.C.
D e e e e e
Seale sseveo HPD MOUNT POLLEY PROJECT
1625.226 TSF — RECLAIM BOOQSTER PUMP STATION AREA — GENERAL ARRANGEMENT L DRAWN NAR
1625.225 TSF — TAILINGS PIPEWORK DETAILS - DROP BOX NO. 2 2 AUG 14/97 [AS—BUILT PIPELINES y}b * TA]UNGS STORAGE FAC"-ITY
1625224 | 15F — TAILNGS DISTRIBUTION SYSTEM — DETAILS 1| MAv 36/37 |REVISED DROPBOX/PUMPSIATION LOCATANS| eneckeD * TAILINGS AND RECLAM
1625.206 TSF — RECLAIM BARGE CHANNEL — EXCAVATION DETAILS 0 JULY 15/96 [ISSUED FOR CONSTRUCTION PlPEwoRK pRoFlLES
DRG. M. CESCRIRTION Rev. DATE CESCRIFT.ON APROVED | Rev. TATE DESCRIPTION APPROVED APPROVED *
REFERENCE DRAWINGS REVISIONS REVISIONS oate JULY 15, 1996 l SCALE AS SHOWN | DRG. NO. 1625.228 l REV. 2
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"u/rdé,-}-'e © | T direct runolf lo Pits T
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Fill dykes (ot
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‘Waste Oumps graded lo”
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~— Southeost Wasle _
_Bump Ditch
(ditch converled _
_lo rock droin os

tast confrof —

_:f,:.sfa'ck{oﬂf:".‘ _

Eub)

. Exlernol Pit Dewolering Sump o be instolied os required.

Open Fit ond Wasle Dump lgyouls digitized from information
supplied by Moun! Polley Mining Corporation.

. Location of Soulheas! Sediment Pond &y Others.
. As—built informalion provided by Moun! Polley Mining Corporotion.
. As-built surnmy of Southegs! Waste Difch will be provided by Moun!

Poligy Mining Corporalion.

. waste dump is
_exponded) _

Toidings .
. . Pipeline

A Ve
<7 Cf.oss}-drq% c_z/'ﬁ[_/,{s
S

spoced o5 reguiied fyp.

100 5¢ @

Oven"'."m_r; Culverl\

600 mm C.5.P
Inv. £F 0574

500 Metres

Scole

M "SIGNATURES AND PROFESSIONAL SEAL G REV.0 ORIGINAL

CAD FILEN1E2S\DI?ADIZ  1:5000 Plol 1=3 AAY 2B 1997

KNIGHT PIESOLD {IMITED

MOUNT POLLEY MINING CORPORATION

CONSULTING ENGINEERS — VANCOUVER, B.C.

MOUNT POLLEY PROJECT

g
(/ , : ; o )} . ocesiGhed  KDE /MM
4 Booljack [oke . As—built survey of Discharge Fipefing will be provided by Mount Folley
™~ Mining Corperetion. orami ROT/VY/NSD
‘ oo 7 | WAR 20,36 |UPDATE DRANAGE, WILLSTE & 0 DRAINAGE PLAN

5 MAY B8/97 [UPDATED SOUTHEAST SEDIMENT POND F&Ib) SOUTH SEDIMENT CONTROL POND %

% |JULY 15/96 | RELOCATE BOOSTER PUMP STATION - 1 MER 14796 | UPDATED OPEN PITS.WASTEDUMPS.SITE ORAHAGE cHECKkeD MINE SITE
1625.233 | DRAINAGE PLAN — SECTIONS AND DETAILS 3 | APRIL 1/96 | MILLSITE AND CONTROL POND_REVISED G { ALG 24/95 [ISSUED FOR CONSTRUCTION *
CRG. hO. TESCRETION REV. oaTe DESCRIPTION APPROVED REV. oaTE CESCRIPTION APPROVED APTROVED

REFERENCE DRAWINGS REVISIONS REVISIONS pate AUGUST 24, 1995' SCALE AS SHOWN | DRG. NO. 1625.230 [ REv. §




NOTES

i,
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5 822 200 N

FUTU/?E/
H’ASTE
!?UHP

—
e f o 1. Millsite lgyout provided by C.5F.M,

2. South millsite berm can be buit higher il required.

J

.,

\
5 822 490 N

Dropbox, tolings ond recloim pipeline ond sewoge line
final elevalions lo be determined ofter final grading
elevalions provided by C.5FM.

. Pipes lo be ploced in Irenches mus! be bedded on
compacted fil or dense in—silv W Pipe trenches lo
be bocklilled with select fine grained il with olf
porlicies exceeding 25 mm removed and compacled
with hond held jurmping jock compoclor.

COverburden ‘i

stockpile
\
/ N\ \

. Setlmg oul delais nol included. Berms ond Mil Site
Sump have been construcled.

. Millsite sump droinoge inlel lo be locoled where
tailings pipeline /s under gravily (non—-pressurized)
flow conditions. Droinage mlel to comprise on HDPE
tee on loiings pipeline.

Topogrophy nol updeted for 1897 Flyover.

8. Pipeline olignmenls lo be updoted based on as—built
SUrvey.

|l Ta/l.vngs, f?ecfa;m P
’ Milisite Surnp *Dramage f

. Fipelines
T e ———‘- i
2 "‘-—-._ >

Qutiel 7675237

structure.

Toilings
Pipelineg

—
—

rS—tES!ahbn

R S

/Senrage e
trealment
plont

4

CONCENTRATOR
BUILDING

Fulure Wasle Dump
Runolf Collection Ditch

= - .\ + Fence
/ Coarse COre oot
Precons.'ruc{ron Stockpiie gote
% ’ Diversion” Orteh
7 \ Guord
5 \ house .

."f?ﬂ':"} and grode
to s\(:? drainoge .

Surge Pite = +

Pebble
Stockpile

Mill Site Berm,
- see Note Z

Fine QOre
Crushing Stockprte

l‘ Building rvenes
rUShe

‘ | _ Road Fill

S
J -
C\
\ - \‘\ Preconstruction ‘ \ 3
Diversion Dilch I| ¥4
| \ ‘ | :
PP NEEEN | i _ z
|~ \ ; ! i
o | ! £
e — 'l ~. i | E
. E ;
! 5
J 20 40 60 80 100 Metres :
! Scale )
e e g
P * "SIGRATURES AND PROFESSIOMAL SEAL (N REV.C ORIGINAL® 3
— 592 400 _ _ )
; KNIGHT PIESOLD i IMITED MOUNT POLLEY MINING CORPORATION
‘ ‘ CONSULTING ENGINEERS — VAMCOUVER, B.C.
1 ' ‘ | cesanto  MM/KOE MOUNT POLLEY PROJECT
) . 4 APR 1/96 | MILL SITE REVISED
) \ Poa ~— ' 3| WAE 25736 | ADD BATTERY LINIT o \Y/NSD/ROT
2| MAR 20796 | UPDATE DRAINAGE AND MILLSITE * " DRAINAGE PLAN
3 MAY 30797 | REVISED MALSITE SUMP DRAINAGE INLET 1 MAK 14/96 | RELOCATED OPEN PiT SUMP CHECKED MILLSITE
1625.237 | DRAINAGE PLAN — SECTIONS AND DETALS 5 | JULY 15/96 | OVERFLOW POND NO. 1 ADODED 0 | AUC 24795 | 1SSUED FOR CONSTRUCTION ¥
BRG. MO, DESCRIPTION REV. DT DESCRIPTION APPROVED /LY. BalE BESCRIPTION APPROVED AFPRAVED
REFERENCE DRAWINGS REVISIONS REVISIONS oate AUG, 24, 1995 | SCALE AS SHOWN rDRG- NO. 1625.231 [ REV. §




Precast Maonhole seclions,

y )
see Deloil & insuloted Hd . 3 NOTES
Provision for pumping Backfill of excovation (— 4 m gr;a:;ﬁraso;e;af;b ‘s:rfa“ EZ
bock lo process required after infet 7 £ n g ; e 4 skimimi
pipes installed 1 = ! & } o8 1. Pipe elbows provided for ol skimming.

*\ VN TTTToTTTTTETTTTE T T S _——— 2. Sediment control pond filf seclions to be construcled
13y & £ n using suilable glocial I molteriols from local excavetions.
T o i
cu-‘g / £ 0 . ngﬁf.;ro?ﬁactea‘ J. Fil sections lo be construcled in mox. 0.5 m fifls and
& i G iaca‘;" e.rc?vahon & OITCH DIMENSIONS compocted prior to (he placement of (ke nexl N,

3 & c E— —T 'or decon . , ,
=% i - }— consiruction . Riprap or erosion resiston! N 4. Sil fence and hay bales provided for sediment conlrol
ES o 8 (F . —== im} a ¢ 1% stope (min,) 7o intet en maleriol s required Ditch Wim) O(m)
AR } = . : Ay L ) | ' !!an'mgs pipeline 4 5. Rocklilf lo comprise clean coorse grove! and cobbles.
£ A \r\i 4 — SEC”ON m All Midl Site 1.0 035
C- A \ e - Diversion Orliches 6. Al pond excovations and filf sechions lo be completed
=T ICAL DITCH SECTION in low permeabiily giocial Ul materiols.
Screen on end e ‘\ -

for of pipe efbows, . ,,,w":/ -Precas! concrele ped 300mm dio. HOPE DR21 Scale A AW Woste Dump Ditches 1.9 2]

sediment see Note 1 fiyp.) FPipes, see Deldil A pipe instaled in french

storage 7 7 with positive drainage

SECTION 675230 , 7625231 Seepage colior or
TYPICAL SEDIMENT CONTROL POND SECTION soil~bentonile
seepage culoff
Scoie A
£ | Milisite Southeost Pit Dewalering
Sump * | Sedirnent Pond * Surnp
A | 110000 1052.20 —q
g | 1100917 1053.56 7o B -
. £.42 o oe ~a

¢|one o Determined Southeost Sediment Pond: Pre-cast concrele RN -

o 110270 1055 29 A meonhole (1.2 dia.) ~ e

£ | 110361 105618 Z x 450 mm dig. “mee T

F ”07'40 ,055'00 CSF everlflow culverls. infel pipes spaced \ -

. . Invert £ 105737 as required for tocal excovalion for

¢ | 110056 105337 Millsite Sump: ciearance of futvre decont instaliohon

¢ As Built 3 ! x 600 mm dio. CSP volve exlensions (lyp.}

§ favert & 1106.20 300 mm ({2-} » Sid
g 2 Finol groded surfoce Wt steel pipe spoof

L /— for cut section piece, embedded in
~ ~ - concrete pipe wall

———————————————————————— Backliif of pond
excovalion required ofler
infet pipes inslolled

Riprap or erosion
resiston! molerial

300 mm (127) 8 DR 21
HOFPE pipe inslafled in trench

ey .
b g oS POND STORAGE VOLUMES (m”) CRITERH
2 2 backlilled slope .
Live Dead
SECTION r625.230, 1625237 Storage | Storage
TYPICAL SEOIMENT CONTROL POND OVERFLOW CULVERT - .
Seole A Southeos! 40,000 J.0G0 10vr 24 hour precipitation
‘m Sediment Pond eveat al start—-vp of operalions
*
Hoy boles FPrt - indligl | Not required | Nol required| 1.5 x 10yr 24 hour precipifation
Dewatering event al stort~up of operations
Silt fence Sump -~ Finof 24,400 6,700
SECTION 1 e ,
Scole C Millsite Surnp 9,000 J,000 1.5 x J0yr 24 hour precipitotion
See Note 3 evenl
J NOTES:
SECTION 1625.237 ig 1. Pit Dewolering Sump size to be increosed in conjunction with =
MILLSITE BERM SECTION g waste dunip exponsion. 2
Scale A i 2. Final Pit Dewotering Sump includes TOX of Opea Fit inflows. 5
S J. Typicol Sediment Control Pond and lypicoel Sedimen! Control Pongd Overfiow 3
Pre—cost concrale g Culverts cross—secltions will change in Il construction ond will be appropriotely sl
manhole (1.2 mm dio.) odjusted iz the field os delermined by the Engineer. @
g . * As—Buill E
Flanged § H
conneclio g 8
: 150mm (typ.) e 400 0 400 800 1200 - 1600 2000 mm -
200 mm (é")lo’fa. o < T o T e s T =T e, S a
HOPE DRZ1 pipe . ANS! 8 150 flonge on 3 1 050 ! 2 3 4 5m g
L scor piece embeodea in e e —— g
concrete woll. Blind fange 5
¢/ w neoprene gasket R A 2 19 2 * & g 19.m g
200 mm (8"} dia. & e e e e e el g
Std. Weight steel! pipe M CSGRATURES AND PROFESSIONAL SEAL OM REY.0 GRIGNAL 3
Holes for pipes lo be sealed -
Netson studs or opproved ofter pipe ' instatiotion L KNIGHT PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
equrvt?"ené »;ég}ed fo DETAL 8 CONSULTING ENGCINEERS - VANCOUVER, B.C.
pipe 2
Dé_‘;-'r::ﬂ!LCA TYEICAL HOLE SECTIONS 3 MAY 8/97 ELEVATIONS MCOIFIED .(_}/‘) DESIGHED KDE/MM MOUNT POLLEY PRO\JECT
e MAN 4 JJuLy 15/96 [DETAIL AND ELEVATIONS MODIFIED i
FOR 5 mN%'EP POND 3 [ APR 1796 |UPDATE SEDIMENT CONTROL PONG o RDT/NSD
2 |MAR . 20/96 [UPDATE SEDIMENT CONTROL POND * . DRAINAGE PLAN
1625.230 | DRAINAGE PLAN — WINE SHE T_|MAR 14/96 [UFDATE DITCHES AND NGTE 3 ADDED b * SECTIONS AND DETAILS
1625.231 DRAINAGE PLAN — MILL SITE 0 [AUG 24/95 [ISSUED FOR CONSTRUCTION
ORG. N0, DESCRIPTION REY, AT GEscRIPTION APPROVED REV. ate DESCRIFTION APPROVED APFROVED *
REFERENCE DRAWINGS REVISIONS REVISIONS cate AUGUST 24, 19951 SCALE AS SHOWN I DRG. NO. 1625.232 | REV. §




... 5 822 000N

595 000 £

Polley Loke

FPumping Station, see
Drg. No. 1628002

Pipeline alignment as
surveyed by Mount
Polley Mining Corp.

5 821 000 N

. f i /
SV . .‘l
5/ \
/Zi Stoge /b Ferimeler™ )/
i Embankment
;! ! A4

Outline of
Embankment |

ﬂ‘j\;

£ 9F4m

s
'4

Booljock Creek,

Pipeline supported on

Alr intoke vaive system ot
embankmen!, see DETAIL B

Air release volve system at

Ages ol low p

Fay
?2 \ Fla

TN
S
IR

NOTES

Tee 610 x 610 x 150 mm

Butterfly valve 150 mm
b " u g

HOPE Pipe

DETAIL A — AIR RELEASE VALVE SYSTEM A
NIS

FPressure flow

2.5-Im

p———— Vent pipe 150 mm

/_-Bur{erﬂy valve 150 mm

Y /—Local il for support

3 Tee 610 x 610 x 150 mm

=

Grovity flow in discharge
R

DETAIL 8 — AR INTAKE VALVE AT EMBANKMENT
NTS

Pipeline lo be anchored of High
30 m inlervals and of olf

horizontol ond verlica! bends.,

Anchor size lo be delermined

in the field by the Eagineer

visibilily flag morker
& of Right of Way

5 m wide rood /S'ofl ond grubbing

Q
Drteh

Pipelineg

15 m

™
| N
Ditch

Righ! of Way

TYPICAL SECTION OF RIGHT OF WAY

1. Pumping system hos been designed for o maximum
exlraction role of 8 000 USgom. The extroclion rate will
be conlrofied by the pipeline LD. ond lenglhs selected
for instolfolion By Mount Polley Mining Corporalion.

2. Pipeline profile is bosed on cenlreline of access roud.

NTS

950 - . - high points, see DETAIL A 960
Ar release valve system ot read culvert crossing 3. Pipeline may be constructed with some high sections.
950 high points, see DETAIL A ~ 850 Air relaase volves required os shown,
~
& 940 U/ 940 A 4. Flonges lo be provided al low points for pipe droinage,
cleaning, and protection against fregzing during prolonged "
8 930 Normal loke 930 shut down periods. 3
b level £ 820m o
z 9201 920 AS_ Air intoke volve system required af embankment lo focililole EJ
] 910 Flonges for pipe drainoge 910 droinage. Additional air inlokes may be required at high poinls. v
i t low point ki
ot fow pomnts 6. All air release/inloke systems to be prolecled against freezing Z
g00L 800 during pumping. Er
7. Elevations on pipeline profile are from survey dola and %
HOPE 24° DR 32.5 HOPE 20" DR 325 HOPE 18 DR 32.5 do not correspond accurclely to lopographic conlours. g
L o= ~50 m—— L =~10m 05 required —- I 4 &0 80
HDPE 24 0.0, 24~ DR 171 1 8, Violves lo be AWWA gualily. 8 20 _0__0 20 o ! olo m §
Gravity 100 o0 100 200 30 400 500m 3
Suction pipetine —TN, Pressure_pipeline pipeline A e e p— i
A 3 “SICNATURES ANO PROFESSIONAL SEAL OM REV.0 ORIGINAL' g
y KNIGHT PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
prorss TCELINE PROFILE CONSULTING ENGINEERS - VANCOUVER, B.C.
— MOUNT POLLEY PROJECT
| ORAWN TAM
2 [FEB 19/97 | REVISED PIPELINE DETAILS N YiE—1 * PUMPING SYSTEM
1 |JAN 31797 | ISSUED FOR CONSTRUCTION e CHECKED * PLAN, PROFILE AND SECTION
1628.002 | PUMPING STATION — GENERAL ARRANGEMENT O [AUG 13786 | ISSUED FOR TENDER x GENERAL ARRANGEMENT
ORG. NO. DESCRPTOH REV. DATE DESCRIPTION REV. Qg DESCRIPTION APPROVED APPROVED
REFERENCE DRAWINGS REVISIONS REVISIONS oate AUG, 13, 1996 I SCALE AS SHOWN | DRG. NO.

1628.001 | rev. 2
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PIEZOMETER READINGS

C1 PIEZOMETER RECORDS FOR
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C2 PIEZOMETER RECORDS FOR
EMBANKMENT DRAINS

C3 PIEZOMETER RECORDS FOR
EMBANKMENT FILL ZONES
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