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This report was prepared by Knight Piésold Ltd. for the account of Mount Polley
Mining Corporation. The material in it reflects Knight Piésold’s best judgement in
light of the information available to it at the time of preparation. Any use which a
third party makes of this report, or any reliance on or decisions to be made based on
it, are the responsibility of such third parties. Knight Piésold accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions

made or actions based on this report.
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MOUNT POLLEY MINING CORPORATION
MOUNT POLLEY PROJECT
TAILINGS STORAGE FACILITY

OPERATION, MAINTENANCE
AND SURVEILLANCE MANUAL
FOR STAGE 1b EMBANKMENT (El 934m)

(REF. NO. 10162/7-3)

SECTION 1.0 - INTRODUCTION

1.1 SCOPE OF MANUAL

This Manual provides general information and details of the general features, design
basis, operating requirements, monitoring requirements, routine inspection and
maintenance requirements, contingency procedures and closure requirements for the

Mount Polley Tailings Storage Facility and related structures.

The Stage 1b tailings embankment is functioning as a water storage dam until the start
of mining operations, expected in early June, 1997. A separate report, the “Operation,
Maintenance and Surveillance Manual for Stage 1a Embankment (El. 927 m)” (Knight
Piésold Ref. No. 1627/1) was previously issued as a support document for impounding
water. This manual is an updated version of the Stage 1a Operation, Maintenance and

Surveillance Manual.

This document contains information such as as-built drawings, depth capacity curves
and filling rate curves for the Tailings Storage Facility and associated structures.
Comprehensive checklists and procedures for operations, maintenance and annual
inspections will be developed in conjunction with mine operating personnel. The
manual also provides a brief overview of on-going construction requirements for the

tailings basin and embankments.

Additional Operating Manuals for components of related works and equipment

completed or supplied by Others are also referenced in this Manual.
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GENERAL FEATURES OF FACILITY

The Tailings Storage Facility provides permanent storage of the tailings produced from

milling of copper and gold bearing ore. The principal requirements of the facility are:

Reliable transport of the tailings from the Millsite to the Tailings Storage
Facility.

Collection and transport of runoff from waste rock storage areas to the
Tailings Storage Facility.

Permanent, secure and total confinement of all solid waste materials within an

engineered Tailings Storage Facility.

Control, collection and removal to the maximum practical extent of free

draining liquids from the tailings.

Provision of make-up water for mine start-up and as required during the
winter months so as to facilitate a controlled water balance over the life of
the project.

Inclusion of monitoring features for all aspects of the Tailings Storage Facility

to ensure performance goals are achieved.

Protection of the regional groundwater and surface water flows, both during

operations and in the long-term.

Staged development to distribute capital expenditure over the life of the

project.

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 Tailings Storage Facility. The pipeline system includes a dropbox for surge

Association Association - 2 - 10162/7-3
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protection and for directing runoff into the system and a movable discharge
section with spigot offtakes to distribute the tailings from the embankment

crest.

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
embankments have 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 reservoir basin soils.

A foundation drainage 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 downstream of
the embankments store seepage and local runoff that is pumped back into the
Tailings Storage Facility.

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

performance of the facility.
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° A reclaim water system including a barge mounted pump station in an .
excavated channel, a booster pump station and pipeline system provides

process water to the mill.

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

Facility for groundwater quality monitoring.

These items are shown on the Stage la/lb as-built construction drawings which are

included in Appendix A.

1.3 DESIGN BASIS

The Tailings Storage Facility was designed using appropriate and conservative design
parameters from hazard classification, seismic data, hydrologic studies and
geotechnical site investigations. The following basic operating parameters were

provided by the Mount Polley Mining Corporation prior to designing the facility:

° Tailings Production Rate 17,808 tonnes/day
° Solids Content from Discharge at Concentrator 35 percent
e Total Mine Reserves 82.3 million tonnes

A summary of the design basis and operating criteria for the Tailings Storage Facility is
included on Table 1.1.

1.4  ACCESS INFORMATION

The Mount Polley Mine is located in central British Columbia, approximately 60 km
northeast of Williams Lake. The main access route is via the paved highway to Likely.
The turn to the Mine is located approximately 1.5 km east of Morehead Lake. The
Mine is located a further 11 km to the southeast, on the Bootjack Lake Forest Service

Road. The location of the Mine and access roads are shown on Figure 1.1.
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Access to the Tailings Storage Facility is provided along the road for the tailings and .
reclaim pipelines which starts at the Millsite. The Main Embankment is located
approximately 5 km southeast of the Mine.

The Tailings Storage Facility can also be accessed from the Likely Highway by taking
the Gavin Lake Forest Service Road which is approximately 14 km south of
Morehead Lake. The Main Embankment is located at approximately km 16 on this
road. The Gavin Lake Forest Service Road leads to Likely. A new section of the
road, the Bootjack-Morehead Connector Relocation, was constructed where the

previously existing road was inside the Tailings Storage Facility.

1.5  ASSIGNMENT OF RESPONSIBILITY

The administrative structure for the operation, maintenance and surveillance of the
Stage 1b Tailings Storage Facility and related structures is illustrated by the

preliminary organizational flow chart shown on the following page.

The responsibility for the day to day operation, maintenance and surveillance of the
facility lies with the Dam Co-ordinator. During an emergency, any decisions
regarding the procedures to be carried are the responsibility of the Dam Co-ordinator.
In the event that the Dam Co-ordinator is not available, the responsibility is then

delegated to the Dam Operator.

The Dam Co-ordinator’s responsibilities include the preparation of reports covering all
aspects of the operation, maintenance and surveillance of the facility. These will serve
as a permanent record of operations which may then be available to other persons
operating the facility, the Design Engineer or regulatory authorities. The reports shall
include all records of maintenance, inspection and monitoring and shall be kept in a

centralized location.
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DAM CO-ORDINATOR
Mill Superintendant

DAM OPERATOR
Mill Shift Foreman

TECHNICIANS

(Maintenance Crews, etc.)

Preliminary Organizational Flow Chart

1.6  INSPECTION FREQUENCIES AND COMMUNICATION

The Dam Co-ordinator is responsible for organizing an Annual Inspection and Formal
Report on the condition of the Tailings Storage Facility. The Dam Operator, under

suitably qualified Professional Engineer.

Communication are achieved by radio contact from the Millsite to the Tailings Storage

Facility. Telephones are available for off-site communication at the Millsite.

A list of all parties and organizations involved in both the normal and emergency

operation of the Tailings Storage Facility is included in Appendix D.

1.7  OTHER AGENCIES

Other relevant agencies involved in the operation, maintenance and surveillance of the
Tailings Storage Facility include the Ministry of Employment and Investment (MEI),
Ministry of Environment Lands and Parks (MELP), Ministry of Forests (MOF) and
Department of Fisheries and Oceans (DFO).
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1.8  TRAINING SCHEDULES

Training programs are required for the Dam Co-ordinator and Dam Operators or
other person(s) involved in the operation, inspection and surveillance of the Tailings
Storage Facility. The training program shall be conducted by a qualified Professional
Engineer familiar with the design, operation, maintenance and inspection of all civil

and mechanical works associated with the facility.
A refresher course shall be conducted once per year during the annual inspection by
the Professional Engineer for all persons involved in the operation, maintenance and

surveillance of the Tailings Storage Facility.

1.9  DATA REPORTING

A suitably qualified Professional Engineer shall provide Annual Inspection Reports for
the Tailings Storage Facility. These reports shall be filed both at the Mount Polley
Mine Site and with MELP, Water Management Branch. The Dam Co-ordinator and
Dam Operators shall maintain a daily log of all visual inspections and readings, which
shall be filed in the office at the Mine in a central location. This information should
be available at all times for review by Government Agencies or other relevant parties.

Recommended monitoring requirements for each of the components of the system are
discussed in this manual and are summarized on Table 1.2. The overall monitoring
program will be subject to operating permits issued by regulatory agencies. Detailed
procedures and checklists are included in this manual. The monitoring records shall be

filed on-site in an organized manner to allow immediate access.

An annual inspection checklist “Guidelines for Annual Reports” is included in
Appendix B.

Water quality monitoring for both groundwater and surface water sources is also

required, as discussed in the revised *“Groundwater Monitoring Program” report
(Knight Piésold Ref. No. 1624/2).
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1.10 OPERATING LOG

An Operating Log shall be maintained for each of the components of the Tailings
Storage Facility and related structures, including the following:

° Southeast Sediment Pond and Pipeline

o Polley Lake Pump Station and Pipeline

° Tailings Pipeline and T2 Dropbox

° Reclaim Pipeline and Booster Pump Station

o Main Embankment, including the Foundation Drain System and Seepage
Collection Pond

o Perimeter Embankment and Seepage Collection Pond

The log should contain a chronological record of all events in order to provide a
continuing record of the operating activities, as well as to provide information on
possible equipment problems or the development of unusual conditions for each of the
components. The logged record shall be maintained by the Dam Co-ordinator or

designated operating personnel.

1.11 PUBLIC SAFETY

It is the duty of the person(s) operating the Tailings Storage Facility to report to the
Dam Co-ordinator any unsafe working conditions or unsafe conditions relating to the

operation of the facility.

Public access shall not be permitted to the Tailings Storage Facility from the Mine and
Millsite. However, the Bootjack-Morehead Connector is a forestry road which passes
along the downstream side of the Main Embankment Seepage Collection Pond. In the
event that emergency services are required, the closest medical emergency station is at
the Millsite. Emergencies requiring medical evacuation will be by vehicle or
helicopter to Williams Lake. Emergency procedures and protocol shall follow the
procedures for the Millsite, as prescribed by the Mount Polley Mining Corporation
Emergency Preparedness Plan (EPP). The closest police station is in Williams Lake.
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Details of the medical and emergency facilities are included in the Communications .

Directory in Appendix D.

1.12 RESTRICTED AREAS

Certain areas are restricted to unauthorized workers and include, but may not be

limited to, the following:

e T2 Tailings Dropbox

° Reclaim Pump Station

° Southeast Sediment Pond Sump

e Polley Lake Pump Station

e Stage 1b Main and Perimeter Embankments

° Main and Perimeter Embankment Drain Monitoring Sumps

° Main and Perimeter Embankment Seepage Collection Ponds and Seepage
Recycle Sumps

° Main and Perimeter Embankment Instrumentation Huts

° Reclaim Barge Pump Station

It is the responsibility of the Dam Co-ordinator to post restricted access signs in the

appropriate areas, when and as required.

1.13  SECURITY PLANS

There are no security plans at present other than those required for the Emergency

Preparedness Plan, as discussed in Section 5.0.

1.14 DISTRIBUTION OF MANUAL

The following is the distribution list for the Operation, Maintenance and Surveillance
Manual for Stage 1b Embankment (El. 934 m):

° One (1) copy for Mount Polley Mining Corporation (Vancouver office)
° One (1) copy for Dam Co-ordinator’s office
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° One (1) copy for Dam Operator (Mill Shifter’s Office)

° Three (3) copies for Comptroller of Water Rights

° One (1) copy for the Regional Water Manager (Williams Lake)

° Two (2) copies for the Director of the Provincial Emergency Program
(P.E.P.)

° One (1) copy for the MELP, Dam Safety Engineer

° One (1) copy for the MEI, Geotechnical Manager

° One (1) copy for Design Engineer of Record.

Mount Polley Mining Corporation is responsible for maintaining the record of the
location of each copy of the Manual and to ensure all copies are updated as and when

required.

1.15 REVISIONS TO MANUAL

Reviews of the Manual will be conducted on an annual basis as per the Emergency
Plan outlined in Section 5.0 and as part of the annual inspection for the Tailings
Storage Facility. Revisions to the Manual will be made as and when required to
reflect current operating, maintenance and surveillance practices. This Manual will be

finalized one (1) year after the start of operations.

1.16 REFERENCE DOCUMENTS

The following Knight Piésold documents provide background information to support

this report and are available for review:

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

2) 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.
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4)
5)
6)

7)
8)
9)

10)
11)

12)

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

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

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, 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.

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, 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.
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13)

14)

15)

16)

17)

18)

id,

ERS

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.

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

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, 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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SECTION 2.0 - RESERVOIR OPERATION

2.1 GENERAL

This section specifies the operating procedures and restrictions which must be
followed for the operation of the Tailings Storage Facility reservoir. The operating
criteria are summarized on Table 2.1. The Stage 1b embankment initially functioned
as a water storage dam to store runoff and make-up water, enabling the milling

operations to commence in June, 1997.

The consequence of failure of the Stage 1b embankment is considered to be significant
due to the loss of storage, potential damage to downstream structures and possible
impact on fisheries habitat due to erosion and siltation. Failure of the Stage 1a/lb

embankment would not represent a significant threat to human life or property.

2.2 RESERVOIR LEVELS AND FLOOD OPERATION

(a) Freeboard and Reservoir Levels

The minimum operating and flood levels for the facility are shown on
Table 2.1. Adequate freeboard will be maintained so that the design storm
event (24 hour PMP) can be contained within the facility. In addition, one
metre of freeboard will be maintained above the PMP level for wave run-up

(see Section 6.1).

(b) Normal Operation

During normal operation of the facility, tailings and surface runoff from the
tailings area catchment will be impounded in the facility. Make-up water
originating from the Southeast Sediment Pond and Millsite Sump will flow
through the tailings line via gravity and will be discharged into the facility.
Additional make-up water from the Polley Lake Pump Station was pumped to
the facility through the pipeline which crosses the tailings access road west of
the Perimeter Embankment.
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The Stage 1b Tailings Storage Facility has a total storage capacity of .
approximately 9,400,000 cubic metres to the crest at El. 934 metres.
Approximately 2,500,000 cubic metres of water will be stored in the facility
prior to start-up, corresponding to a pond level at El. 926.5 metres (see
Section 6.1).

(©) Flood Operation

No special flood operating procedures are required for the Stage 1b Tailings
Storage Facility because there is sufficient capacity to store the design storm

event within the facility at all times.

Provisions are included at the Tailings Storage Facility for storing the 24 hour
Probable Maximum Precipitation (PMP) event for all stages of operations.
Also, the Stage 1b crest elevation of 934 metres includes an allowance to store
2.5 million cubic metres of make-up water in the facility, while maintaining

one metre of freeboard for wave run-up.

2.3 RESERVOIR FILLING AND DRAWDOWN

There are no restrictions on the filling of the facility with respect to dam safety. Also,
there are no special provisions for emergency drawdown within the impoundment.
The only time that the water level is expected to drop is during the commissioning of
the mill, when the initial filling of the system occurs. In the event that an unusual or
unexpected requirement for drawdown of the pond water is required, drawdown will
be facilitated by pumping using the reclaim barge and/or the Polley Lake Pump which
could be temporarily relocated to the Tailings Storage Facility.

2.4  DISCHARGE FACILITIES

No discharge facilities have been incorporated in the design because the freeboard
required to store the design storm event will be maintained within the facility at all

times.
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SECTION 3.0 - MAINTENANCE

3.1 GENERAL

Regularly scheduled maintenance will ensure the serviceability and integrity of the
Tailings Storage Facility. Maintenance requirements are also defined by inspections

or by unsatisfactory performance.

3.2  MAINTENANCE REQUIREMENTS

The maintenance requirements for the Stage 1b Tailings Storage Facility, including all
associated facilities and works, are the responsibility of Mount Polley Mining

Corporation.

The following items require regular inspection and maintenance to ensure on-going

safety and operation of the system:

° Millsite Sump, including decant tower and pipework.
o Runoff collection ditch at base of future waste rock storage area, including

removal of slough or debris material.

° Southeast Sediment Pond, including decant tower and pipework.

° Pipe Containment Channel (containing the Tailings and Reclaim pipelines).

e Tailings Pipeline, including the T2 Dropbox and associated pipework.

e Reclaim pipeline, Barge and Booster Pump Station, including all valves and
pipework.

° Polley Lake Pump Station, including intake, pumps, flow monitoring

equipment and pipeline.

e Seepage collection ponds and pumping systems.

Other items which require periodic maintenance, as determined by inspection and/or

performance include:

° Survey control points.

° Surface movement monuments.
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° Piezometers and terminal panels.

o Drain Monitoring Sumps.

e Dam slopes, including removal of debris and vegetation.
° Seepage Collection Pond slopes.

° Communication system.

A list of items requiring maintenance for dam safety is included in Table 3.1.
Records shall be kept of all maintenance activities in accordance with this Manual so
that they may be reviewed during each Annual Inspection or as required at any time

during operations.
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SECTION 4.0 - SURVEILLANCE

4.1 GENERAL

The continuing satisfactory and safe performance of the Tailings Storage Facility is
determined by surveillance which includes detailed monitoring, inspection and testing.
All components of the facility are designed for the required design loading conditions
and as per the design criteria, relating to the hydrologic parameters and the flow

control/release requirements and commitments.

The following subsections discuss the general requirements for the surveillance of the
embankments and their related components, including inspections, monitoring,
evaluation and correction of any deficiencies for the safe and effective operation of the
facility. Detailed inspection and monitoring requirements for each of the components

of the Tailings Storage Facility are presented in Section 6.0.

4.2  INSPECTIONS AND TESTS

4.2.1 General

To ensure the serviceability and integrity of the Tailings Storage Facility, all
components required for the proper operation and monitoring of the
embankments and associated structures shall be regularly inspected. The
information obtained during the inspections is to be retained and filed for use
in assessing the current condition of the facilities, to detect any deterioration or
signs of deterioration, and to determine a program of regular or special
maintenance and repair. If at any time an inspection reveals that structures or
equipment are inoperative or in a condition which could jeopardize the safety
or continued operation of the facility, prompt repair or replacement shall be

carried out.
All components essential to the safe operation or to the continued monitoring

of the facility shall be operated and/or tested on a regular basis to demonstrate

their serviceability and reliability.
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The type and scope of inspections and testing requirements for each
component of the Stage 1b Tailings Storage Facility are outlined in the
following subsections. The minimum frequency of inspections and tests is
specified in Table 4.1. The frequency of monitoring for each component is

presented on Table 1.2, as previously discussed.

Routine Inspections

Routine inspections provide, to the maximum extent practical, continuous
surveillance of the facility. The inspections shall be carried out (under the
direction of the Dam Co-ordinator) by a Dam Operator with sufficient
training, experience and demonstrated understanding of the operation of the
facilities to recognize abnormal and/or potentially dangerous conditions with
respect to dam safety. The Dam Operator shall have a working knowledge of
the operational and design features of the system relevant to the inspection

requirements.

Routine Inspection Checklists are to be used to ensure that all appropriate
observations are made and abnormal conditions reported. Photographs should

be taken of any abnormal conditions and filed with the inspection reports.

An Inspection Log Form is to be developed and kept on-site at the office of
the Dam Co-ordinator for routine inspections. The Log is to be signed by the
Dam Operator following each inspection. If abnormal conditions are
observed, it is the responsibility of the Dam Operator to identify the nature of
the conditions in the Inspection Log and submit the completed checklist
describing the conditions in detail to the Dam Co-ordinator. A copy of the
checklist is to be sent to the Design Engineer and the Geotechnical Branch of
the Ministry of Employment and Investment. The Dam Co-ordinator shall
take appropriate action to resolve any abnormal conditions. Any changes or
defects which could affect the safety of the facility are to be promptly reported
to the Design Engineer, as outlined in the Emergency Preparedness Plan
(EPP).
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MOUNT POLLEY MINING CORPORATION
MOUNT POLLEY MINE

TAILINGS FACILITY INSPECTION LOG

DATE:
OPERATOR:

[~

Location ecke

Sontheast Sediment Pond

Southeast Sediment Pond decant structure

Southeast Sediment Pond pipeline

Southeast Sediment Pond emergency overflow culvert

Tailings Pipeline and T2 Dropbox
Pipeline ditch

Polley Lake Pump Station pipeline
Polley Lake Pump Station fuel system

Perimeter Embaploment Downstream
Perimeter Embankmont Upstream
Perimeter Embapkment Pipeline

Main Embanliment Downstream
Main Embankment Upstream
Mnin Embankment Pipeline

Reclaim Pipeline and Booster Station
Reclaim barge

Mill Site Sump
Mill Site Sump Pump System
Mill Site Emergency overflow culvert

RIRRNIN:

)

EMERGENCY TELEPHONE NUMBERS

DON INGRAM 492-8676

809-0173
TIM FISCH 392-9773
DON PARSONS 243-0003
CHUCK KELLER 398-8702
RON MARTEL 398-6210
ERIC LENEVE 747-0497
GREG SMYTH 392-7557
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4.2.3 Intermediate Inspections

@ Civil and Structural

Inspections of the civil and structural works are to be carried out on an
annual basis, or as required if abnormal conditions or a particular
hazard arises. The inspections shall be performed according to the
schedules listed in Table 4.1.

The extent and detail of the Civil Inspections shall be sufficient to
assess the integrity and performance of the civil and structural works
and shall be carried out by a suitably qualified person. Civil
Inspection Checklists are to be completed with appropriate comments

and descriptions.

An inspection report summarizing the results of the inspection shall be

prepared.

(ii) Mechanical Equipment

Intermediate inspections shall be performed for all the mechanical
equipment according to the schedule listed in Table 4.1. Equipment
Inspection Checklists are to be used to ensure that appropriate

observations are made and abnormal conditions reported.

The extent and detail of the Equipment Inspections shall be sufficient
to assess the integrity and performance of the mechanical equipment
and shall be carried out by a suitably qualified person. Intermediate
Equipment Inspection Checklists are to be completed with appropriate

comments and descriptions.

An inspection report summarizing the results of the inspection shall be

prepared.
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4.2.4 Equipment Tests

®

(ii)

Pumps:

Any pumps (including backups) shall be operated or tested on a
regular basis. These tests should be carried out prior to reservoir

filling.

Valves:

Valves should be tested twice per year, or as required, to ensure

effective operation.

4.2.5 Special Inspections

Special inspections were required during initial reservoir filling and may be

required following a major flood, earthquake or other event which may have

affected the operation of the equipment or damaged the facilities. Special

inspections may also be required to investigate a problem noted during any

inspection or review, or to comply with EPP requirements.

4.3  INSTRUMENTATION

Instrumentation is installed at the Tailings Storage Facility to monitor the performance

of the embankment and associated structures, and to detect abnormal conditions

relevant to dam safety. The instrumentation is to be maintained in a serviceable and

operational state and includes the following:

° Piezometers in the foundation soils, embankment drains and embankment fill

zones to monitor pore water pressures.

° Individual outlet pipes for the embankment foundation drains for measuring

flows and to enable the collection of water quality samples.
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° Surface movement monuments to monitor vertical and lateral movement of the
earthfill embankments.

Instrumentation records, and any additions or modifications to the instrumentation is
the responsibility of the Dam Co-ordinator. All instrumentation is to be clearly
marked and buried in trenches to prevent damage, as shown on the Drawings. The

frequency of readings for the instrumentation is shown on Table 1.2.

4.4  INCREASED LEVELS OF SURVEILLANCE

Increased levels of surveillance are required during the construction period, during
initial reservoir filling, or during or following any major flood, earthquake, or other
event which may affect the operation of the facility. Increased site surveillance shall

also be initiated whenever immediate on-site observation is required for the following:

° To rapidly evaluate conditions and to initiate operational or remedial measures
to ensure the safety of the facility.

° To implement the EPP.
e To monitor unusual operating conditions for future assessments.

The Design Engineer of Record shall be consulted and/or advised in the event that
such circumstances arise requiring increased surveillance. The level of increased
surveillance shall then be determined in direct consultation with the Design Engineer.
In any case, increased site surveillance shall be maintained until the condition posing
the safety concern has been assessed and it has been determined that there is no longer

a danger to the facility.

Increased site surveillance will be required, but not limited to, the following

conditions or circumstances:
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@) During Initial Reservoir Filling

° To review the preparedness for impounding water.

(i1) Floods

° Reservoir levels exceeding the specified maximum flood levels.

° Excessive rise in the reservoir levels.

(iiiy  Earthquake

e Immediately following a major earthquake.

(iv)  Unusual Observations

o Abnormally high piezometric levels.

° Settlement, cracks and/or slumping of the embankment.

° Sinkholes along slope(s) of the embankment.

° Failure or substantial movement of reservoir slopes.

° Slope failure or seepage flows from the embankment slopes.

° Increased or contaminated flow from foundation drain outlet pipes.

° Damage to any component of the facility.
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SECTION 5.0 - EMERGENCY PLANNING AND COMMUNICATIONS
DIRECTORY

5.1 GENERAL

The Emergency Preparedness Plan (EPP) facilitates mobilization of manpower and
equipment, and allows emergency officials to establish warning and evacuation

procedures for the protection of downstream facilities.

Due to the remote location of the Mount Polley Mine, there is no increased potential
for loss of life to the public in the event of failure of the Tailings Storage Facility. As
such, the primary intent of the EPP is to minimize environmental impacts associated
with failure of the facility and to minimize costs for remediation during operations. At
closure the tailings surface will be revegetated and a wetlands area will be constructed,

with a spillway to re-establish original flows.

Note: Details of the EPP will be finalized during the first year of operations and

will form part of the overall emergency plan for the Mine.

5.2 EMERGENCY PLAN

The operation of the Tailings Storage Facility is the responsibility of the Dam Co-
ordinator. During an emergency any decisions regarding the procedures to be carried
out for the facility will be made by the Dam Co-ordinator. In the event that the Dam
Co-ordinator is not available, responsibility is then delegated to the Dam Operator,

General Foreman or other Supervisory Personnel.

The Dam Co-ordinator shall be responsible for briefing the Dam Operator, General
Foreman and all Supervisory Personnel on the EPP, including relevant emergency

procedures and protocol. The EPP shall be distributed as follows:

e One (1) copy for the Dam Co-ordinator’s Office
° One (1) copy for the Office (near office radio and telephone)
° One (1) copy for the Dam Operator (Mill Shifter’s Office)
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° Three (3) copies for the Comptroller of Water Rights

° One (1) copy for the Regional Water Manager (Williams Lake, B.C.)
° Two (2) copies for the Director of the EPP

° One (1) copy for the Manager of MELP, Water Branch

e One (1) copy for the Design Engineer of Record.

5.3 EMERGENCY SITUATIONS AND RESPONSES

The emergency situations and corresponding responses and action measures to be
taken for the Tailings Storage Facility are listed in Table 5.1. This list is subject to
change and should be reviewed following the first year of operations.

54 COMMUNICATION SYSTEMS AND DIRECTORIES

The communication systems include a listing of all relevant Government Ministries,
EPP Personnel, Police authorities and emergency assistance agencies which the Dam
Co-ordinator and his supervisory office may need to contact in the event of an

emergency. The Communications Directory is included in Appendix D.

5.5 CONSTRUCTION EQUIPMENT AND MATERIALS

Construction equipment will be available at the Mine, approximately 5 km from the
Tailings Storage Facility. The equipment will include, but will not be limited to, an
excavator, a grader and a bulldozer. The equipment will be used to repair any
slumped or scoured areas along embankment slopes, or to construct key cuts, drains

or fills, etc.

Materials will be available both at the Tailings Storage Facility and at the Mine for use
in repairing or remediating any damaged areas. Local stockpiles of riprap, glacial till
and sand and gravel will be available for periodic maintenance or for emergency use.
Supplies of cement, plastic sheeting, filter fabric, miscellaneous pipework and spare
parts etc. will be available at the Mine.

- - . 2/7-
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The tailings solids can also be used for mitigating and controlling seepage losses

through foundation materials or fill zones if necessary.
5.6  REVIEWS

A review of the Emergency Plan shall be administered by the Dam Co-ordinator on an

annual basis as follows:

° Names and phone numbers of designated officials shall be verified and

updated as required.

° All relevant personnel shall be given a refresher briefing on the EPP and
routine inspection procedures, particularly with respect to any changes to the

EPP or the inspection procedures.

° The EPP shall be reviewed for adequacy following each inspection by the
Ministry of Environment, Lands and Parks, Water Management Branch (once

every 2 years, oOr as required).
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SECTION 6.0 - TAILINGS MANAGEMENT SYSTEM COMPONENTS

6.1

6.1.1

6.1.3

TAILINGS BASIN

General Description

The tailings basin is located approximately 5 km southeast of the Mine. The
basin provides containment of tailings by earthfill embankments on three sides
and by natural topography on the northwest side. Containment of process
water within the basin is enhanced by a low permeability glacial till liner which

typically has a permeability less than 100 cm/sec.
Clearing, grubbing and topsoil stripping were completed in areas affected by
construction, such as embankment footprints, seepage collection ponds, basin

liners, borrow areas, reclaim barge channel and road alignments.

Basin Filling Characteristics

The storage characteristics and filling rate for the tailings basin are shown on
Figure 6.1. The projected rate at which the basin will fill, combined with
storage provisions for make-up and storm water determine the rate of rise for
the embankment. The anticipated filling schedule and staged construction

sequence is shown on Figure 6.2.

Adjustments to the basin filling curve may be required after operational
procedures are established due to variation between actual and projected mill
throughput rates and in-situ tailings density. Any adjustments may change the
rate of rise for the tailings and embankments. The tailings deposition strategy

is described in Section 6.2.

Basin Liners

Most of the tailings basin is blanketed by naturally occurring low permeability

glacial till that functions as an in-situ soil liner. Some areas near the Main
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6.14

Embankment have a thin surficial glacial till cover (less than 2 metres) and are
underlain by glaciofluvial/glaciolacustrine sediments. In these areas, the Lower
and Upper Basin liners were constructed using imported glacial till which was
placed and compacted in lifts. Additional material was placed as a frost
protection layer on any areas which were likely to be exposed to freezing

temperatures over the winter.

Monitoring Requirements

The tailings basin filling rate (tailings and water) is an important factor when
evaluating the performance of the facility. The filling rate is also used as the
basis for on-going design of future embankment raises. The pond elevation,

depth, area and volume must be closely monitored for the following reasons:

To ensure that there is a sufficient volume of water available as make-

up water while the pond is frozen and precipitation is at a minimum.

° To ensure that the maximum make-up water volume (2.5 million cubic
metres) is not exceeded so that there is adequate storage capacity for

tailings until construction of the next embankment raise.

° To enable monitoring of the supernatant pond depth/area/volume so

that tailings characteristics such as dry density can be determined.

° To monitor water recoveries.

° To enable the correlation of the pond level with other data, such as the

piezometer pressures and drain flow quantities.

The filling rate can be monitored using the pond level and the depth/area/
capacity curve for the facility. The pond level at the reclaim barge should be
recorded on a daily basis on the tailings operator’s daily record sheet. The

volume of the supernatant pond should be determined semi-annually, once
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6.2

6.2.1

before freeze-up and once before starting to pump water from Polley Lake.

The volume can be determined by sounding the pond depths from a boat.

On-going Construction

Additional clearing, grubbing and topsoil stripping will be required for areas
affected by future construction programs. The procedures established during

Stage 1a/1b construction should be followed during future work programs.

The Basin Liners were delineated from exploration trenches. Additional areas
that require a basin liner may be identified during future construction programs,
as the basin expands. Exploration trenches should also be used to delineate
these areas and the liner materials should be placed as per the Drawings. All
exploration trenches must be backfilled in compacted lifts using low
permeability soils. A mound of glacial till with a rminimum thickness of 750
mm should be placed above all backfilled exploration trenches. Additional
material for a frost protection layer will be required if any liner areas will be
exposed over the winter. Detailed design drawings and Specifications will be

required for each on-going construction phase.

TAILINGS DEPOSITION

Deposition Strategy

The main objectives of the tailings deposition strategy are:

° 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 embankment raises and to enhance embankment

stability.
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6.2.2

These objectives will be met by discharging tailings through a series of valved
offtakes (spigots) which will distribute the total flow over a significant length.
Initial deposition will take place from the Main Embankment using a movable
discharge section placed 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.

Tailings will be discharged into make-up water already stored in the facility at
start-up (approx. El. 926.5 metres). A beach will gradually develop. Discharge
from the Main Embankment must be continued until the beach is established
over the full 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 relocating the movable discharge section and
allowing inactive areas of the tailings beach to partially dry and consolidate.
Low flows and sanding in the tailings pipeline are avoided because all of the
discharge is from a small group of closely spaced embankment offtakes located

at the end of the pipeline.

Tailings Pipework

Pipework for the Tailings Storage Facility has been designed for an average
annual throughput rate of 6.5 million tonnes/year (approx. 17,808 tonnes/day)
at a solids content of 35 percent, together with up to 500 I/sec of surface runoff

from the Millsite Sump and Southeast Sediment Pond.

Tailings will be delivered to the Tailings Storage Facility by gravity as a slurry
from the concentrator through a single HDPE pipeline. HDPE pipe can
accommodate requirements for changes in the length, line and grade of the
pipeline route and has good abrasion resistance and low installation cost. A

concrete tailings dropbox (T2) with a high level overflow is included for surge
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protection and to allow additional surface runoff and overflow from the reclaim
booster pump station to be added into the tailings pipeline. Two tailings
pipeline outlet stubs are provided at the dropbox. One is a spare, which has
been sealed with a blind flange. It will be used when an additional or alternate

tailings pipeline is required.

The tailings pipeline is approximately 7000 metres long. It has been laid 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 slope to ensure drainage, with maximum and minimum
grades of 8.0 and 0.5 percent, respectively. The pipeline will be flat (0 percent)
from the start of the Perimeter Embankment to the end of the Main

Embankment. The pipeline includes the following components:

° Approximately 200 metres of 30 inch (762 mm) DR15.5 HDPE exiting

the concentrator.

° Approximately 1,420 metres of 22 inch (559 mm) DR17 HDPE to the
T2 Dropbox.

° 80 metres of 30 inch (762 mm) DR15.5 HDPE exiting the T2 Dropbox.

e Approximately 5,300 metres of 24 inch (610 mm) DR15.5 HDPE to the
end of the Main Embankment.

On-going monitoring of the tailings pipework is required and modifications

will be implemented as necessary.

Tailings will be discharged from the Perimeter and Main Embankments

through a series of spigot offtakes, as discussed below.

o Mark 1 (M1) dump valves - There are two M1 dump valves. One is

located at the northwest corner of the Tailings Storage Facility and the

other is located between the Perimeter and Main Embankments. These
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dump valves consist of a 24 inch (610 mm) rubber lined steel tee which
can be isolated by two 24 inch knife gate valves. The dump valves
enable 100 percent of the tailings flows to be discharged directly into
the facility from a single point. These offtakes may be required prior to
start-up (for runoff) and for selective basin filling at start-up, when the
tailings pipeline on the embankments needs to be flushed, repaired or

relocated or when normal spigotted discharge cannot be carried out.

Movable Discharge Section - A movable discharge section will be used

for tailings discharge. The movable discharge section consists of six 6
inch (150 mm) HDPE offtakes evenly spaced over approx. 200 metres.
A section of heavy duty hose (Material Handling Hose) is attached to
each offtake and discharges into a sacrificial section of 18 inch (457
mm) HDPE pipe which is laid down the upstream embankment slope
and is anchored to the embankment fill. Tailings will discharge
through the end of the pipe or through notches cut at 1 metre intervals
up this pipe. The movable discharge section will be used at start-up in
place of the Mark 2, 3 and 4 offtakes (discussed below).

Mark 2 (M2) offtakes — The original design of the discharge system
included M2 offtakes evenly spaced between the Mark 3 offtakes. The
M2 offtakes consist of a pipe saddle with a 6 inch (150 mm) HDPE
offtake and pinch valve. The M2 offtakes are identical to the M3
offtakes. These M2 offtakes will be added in the future to increase

operational flexibility and to improve tailings beach development.

Mark 3 (M3) offtakes ~ The original design of the discharge system
included a full diameter 24 inch (610 mm) knife gate valve (KGV)

located immediately downstream of a group of M2 offtakes. This

combination of an M2 offtake and a knife gate valve was designated
M3. Closure of the M3 knife gate valve allowed tailings to be
discharged from the group of M2 offtakes immediately upstream of the
M3 knife gate valve. The movable discharge section (to be used
instead of the M3 offtakes) can be placed at the flanged connections
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located at the original M3 locations. The M3 offtakes will be added in
the future to increase operational flexibility and to improve tailings

beach development.

° Mark 4 (M4) Pipeline Termination - The original design of the

discharge system included a full diameter discharge (M4) provided for
flushing the pipeline at its final downstream end. The M4 pipeline
termination will not be required when the movable discharge section is
in use because the last offtake will be at the pipeline termination. If the
discharge systerﬁ is revised to include the M2 and M3 offtakes the M4

pipeline termination may be required.

The pipeline is restrained from excessive movement by anchor blocks, pipe
clamps, guide posts and local burial. The location and number of restraints was
determined during installation and should be modified as required, based on

operating experience.

6.2.3 Operating Procedures

6.2.3.1 Tailings Pipeline and T2 Dropbox

The T2 Dropbox has been modified to improve flow in the tailings pipeline.
The tailings pipeline now bypasses the T2 Dropbox. However, the pipeline is
connected to the dropbox by a bifurcation located downstream of the dropbox.
The function of the T2 Dropbox is therefore for surge protection and overflow
control, and to provide an inlet for surface runoff, as discussed in Section
6.2.3.2.

The tailings pipeline and T2 Dropbox operate without external adjustments.

6.2.3.2 Surface Runoff

Additional water from surface runoff is collected at two locations. The first

source is runoff from the Millsite. Water collected in the Millsite Sump is
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pumped into the 30 inch tailings pipeline immediately adjacent to the sump. In
the future, water will be directed into the 22 inch tailings line through a Tee
located just downstream of the transition from the 30 inch DR 15.5 to 22 inch
DR 17 HDPE pipe.

The second source of surface runoff water is the Southeast Sediment Pond.
Runoff from the waste dump flows into this pond and is then directed to the T2

Dropbox or the Reclaim Booster Pumpstation Sump.

Operation of the Millsite Sump and Southeast Sediment Pond is discussed in
Section 6.6.

Tailings Discharge Control

Tailings discharge can be controlled by adjusting the number and location of
offtakes. Flow through individual offtakes can be controlled by clamping the
Material Handling Hose or by installing a blind flange on the offtake. Any
offtakes which are not used must be located at the front end of the discharge
section to avoid sanding. The optimum number of offtakes will be determined
based on performance of the system, but initial deposition should utilize all six
offtakes. Some experimentation with the spigotting system may be required

before optimal configurations are determined.

Discharge from each spigot is carried down the upstream face of the
embankment through a section of material handling hose into a sacrificial
HDPE pipe. Tailings will flow through the end of the pipe until it is submerged
by the accreting tailings surface. Tailings will then exit from the pipe through a
series of slots in the pipe crown. The slots also allow air entry into the pipeline,

thereby mitigating surge and vacuum conditions that might otherwise develop.

When the M2 and M3 offtakes are installed at a later date, the general location
of tailings discharge will be controlled by opening and closing the M3 knife
gate valves. These valves must be left either fully open or fully closed to avoid

damage to them by abrasion.
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The flow of tailings from the header offtakes (M2 and M3) is controlled by
adjusting the pinch valves on the 6 inch (150 mm) HDPE offtake lines. Similar
to the movable discharge section, the discharge from each spigot is carried
down the face in a sacrificial HDPE pipe with tailings discharged through a
series of holes in the crown of the pipe. For the full discharge system, with all
M2 and M3 offtakes installed, only the group of embankment offtakes located
between the two adjacent M3 knife gate valves in operation should be used at a
time. The location or distribution can be varied by closing individual pinch
valves or selected knife gate valves on the headers. As above, some
experimentation with the spigotting system may be required before optimal

configurations are determined.

During pipeline filling and draining, air may enter or leave the system through
vent holes in the pipeline at the M1 dump valves, open offtakes, the vent at the
T2 Dropbox or the M4 tailings header pipeline termination (if installed).

General Rules

A key to the satisfactory operation of the Tailings Storage Facility is an

awareness of several operating rules:

° Never leave the tailings pipeline with all valves closed. Permanent

blockage due to sanding may occur, with overflow at the T2 Dropbox.
In addition, damage may occur to pipework components due to high
pressures that can develop. There must be an open pathway for tailings

to exit before the tailings system is filled or spigots are relocated.

° Inspect the tailings pipeline system on a daily basis. Repairs or

adjustments must be made as soon as possible to prevent future

problems and to minimize the potential for concentrator shutdown.

® If all M2 and M3 offtakes are installed. sequence tailings discharge by

moving downstream. Generally, tailings discharge should be moved to
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offtakes in the downstream direction. This enhances draining and is
particularly important under freezing conditions. The pipeline must be

fully flushed prior to relocating the discharge upstream.

All offtakes downstream of the knife gate valve below the section in
operation should remain open to allow the unused section of the
pipeline to drain. When a new section is put into operation, the offtake
valves in the new section must first be opened and flow established

prior to shutting off the offtakes in the section previously in operation.

° Maintain _non-erosive laminar flow over the tailings beaches.

Turbulent, highly erosive flow results in poor solid/liquid separation of
the tailings. Spigots causing problems should be closed or throttled.

Additional spigots should be opened or installed as required.

° Flush the pipeline prior to shutdown or relocation. The pipeline should

be fully flushed by discharging water through the pipeline and
allowing it to drain. No operator intervention is required during

shutdown.

° Reduce the number of discharge points in use during prolonged cold

spells. More concentrated discharge may be required if freezing

problems are encountered or if access becomes difficult.
6.2.3.5 Emergency Procedures

Regular inspection of the pipeline with occasional disassembly will ensure
that most problems are identified before emergency situations develop. A
rupture or leak may continue for many hours before it is observed and local
erosion of the pipe containment channel or embankment fill may occur.
There are two possible emergency situations associated with the tailings

pipework system:
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Rupture of the tailings system.

The most likely location for rupture is at valves, joints or fittings within the
pipeline or at connections to structures. If a rupture occurs, it may be possible
to by-pass it with a temporary pipe, or to continue operations by allowing
controlled spillage while repairs are being made. Under some circumstances,

shutdown may be required.

Blockage of the tailings system.

Blockage may result from a number of causes:

° Foreign material in the system.

o Failure to open enough valves to allow full flow.

° Local low flow velocities resulting in sanding of the pipeline.

° Blockage of spigots due to insufficient number of discharge holes in the
outlet pipe.

° Vacuum collapse of 6 inch (150 mm) spigot pipes.

° Failure of pipeline component (rubber gasket, sleeve, etc.).

Should a blockage occur in the tailings line, it may result in the flow of tailings
from the T2 Dropbox to the overflow pond if tailings production in the
concentrator is not stopped. The level sensors in the dropbox will warn the
operators if the dropbox is going to spill. The overflow pond is sized for the
volume of tailings in the pipe between the concentrator and the dropbox. If this
volume is surpassed, the tailings will flow out of the overflow pond into the

pipe containment channel and will move further downstream.
Should blockage occur in the spigot pipework, flow will be taken up by other
spigots that are open. The blocked spigot may become completely sanded in

and it may be necessary to remove it from service for flushing or replacement.

If a blockage occurs, these procedures should be followed:
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6.2.5

e If possible, commence discharge from another upstream location.
° Carry out all necessary repairs or remedial measures.
° Determine the cause of the blockage and take action to return the

affected pipeline to service.

° Recommence normal operations.
As above, a blockage may possibly be by-passed with a temporary pipe and
operations continued while repairs are being made. Under some circumstances,

shutdown of the concentrator may be required.

Monitoring Requirements

A daily tailings operator record sheet will be developed on site. This sheet

should include the following information for the tailings system:

° Tonnes of tailings solids discharged to the Tailings Storage Facility.

° Average solids content (percent), or solids pulp density.

° Tailings discharge locations, by spigot numbers or chainage.

o Duration of any shutdown.

° Elevation of the tailings supernatant pond at the reclaim barge.

° Extent of beach development, including location (by chainage) and
width.

Inspection and Maintenance

During initial operations, careful inspection and observation of the pipework
components is essential. Most inspection and maintenance activities are

observational and the following minimum requirements are recommended:

Daily
° Inspect the Millsite Sump and Southeast Sediment Pond, record water
levels and note which inlet pipes are in operation (see Section 6.6).
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° Inspect the operation of the T2 Dropbox and record any operating
problems.

° Inspect the tailings and reclaim pipelines in the pipe containment
channel.

° Record if the tailings discharge is through the dump valve(s), spigots,

or from the end of the pipeline. Note and record which spigots are in

operation at the Tailings Storage Facility.

e Inspect the spigots for blockage, rupture, vacuum collapse, leaks,
excessive movement, pinching, etc. Record any obvious operating

problems.

° Note where the system is snorting or whistling or where any flattening

or kinking of the pipeline is observed.

° Note any areas of excessive erosion and relocate discharge as required.
Select the best location for relocation by observing tailings beach and

pond locations.
e Note the water clarity in the basin.

° Record the monitoring requirements (throughput, solids content etc.) as

above.

Monthly

° For a short period, allow maximum discharge through the M1 dump
valve(s) and the end of the pipeline (M4 header pipeline termination if

installed) to flush out any accumulated debris.

° Review beach development and implement modifications to the tailings

discharge as required.
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6.3.2

Annually (or During Scheduled Concentrator Shutdown)

° Inspect all pipework, bends and fittings for wear or abrasion. Replace

as required.

e Remove accumulated debris from valves, reducers and offtakes.
° Carry out maintenance as recommended by fitting and valve suppliers.
e Review beach development and implement modifications to the tailings

discharge as required.

Sample record sheets and an annual inspection checklist are included in
Appendix C. These sheets may be modified in conjunction with Mine

personnel.

TAILINGS EMBANKMENTS

General Description

The Tailings Storage Facility has been designed with zoned earthfill
embankments to an ultimate height of approx. 53 metres. The embankments
include vertical chimney drains and upstream toe drains to allow the controlled
removal of process water from the tailings. The crest length at the final stage
of development at El. 965 metres will be about 4,400 metres. The embankment
will be constructed in stages using a combination of local borrow materials and
mine waste to maintain the minimum freeboard requirements above the rising

tailings surface.

Initial Construction

The initial construction program comprised the Stage la/lb Main and

Perimeter Embankments to El. 934 metres using the following materials:
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o The core (Zone S) and downstream zones (Zone B) were constructed
from locally borrowed glacial till. 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).

° The chimney drain components were constructed using processed rock,
crushed and screened at the Millsite and at the rock borrow area. The

materials were hauled to the embankment for placement.

° Foundation drains were constructed using processed rock, crushed and

screened at the Millsite and trucked to the embankment.

° Vibrating wire piezometers are installed in the foundation soils, the
drains and in the fill to allow monitoring of the embankment pore

pressures.

The core zone (Zone S) is connected to a low permeability glacial till liner
within the tailings basin. The glacial till liner exists naturally and was
constructed in areas where the natural thickness is less than 2 metres. A
foundation drain system was installed under the downstream zone (Zone B) of
the Main Embankment. The foundation drains discharge into the Seepage

Collection Pond, as discussed in Section 6.4.

The Stage la/lb embankments will provide sufficient storage volume and
suitable freeboard for tailings for approximately one year of production. There
is also capacity to store the 1997 spring freshet, stormwater, make-up water
from the Polley Lake pump station and additional surface runoff water from the

Millsite Sump and Southeast Sediment Pond.
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Embankment Drains

General Description

The embankments have drains that help to collect and convey water from the
foundation soils and from the tailings mass to the seepage collection ponds.
The embankment drains include a foundation drain system (Main Embankment
only) and a chimney drain system. Upstream toe drains will be installed during

future construction programs.

6.3.3.2 Foundation Drains

6.3.3.3

A system of four foundation drains (FD-1 to FD-4) was installed in the
foundation soils at the Main Embankment. The foundation drains comprise 4
inch (100 mm) perforated CPT pipes set in coarse gravel that is surrounded by
filter fabric. The gravel was obtained by crushing and screening rock at the
Millsite. The foundation drains are connected to the Drain Monitoring Sump
with solid 6 inch (150 mm) HDPE pipes that enable monitoring of flows and

water clarity for each drain.
Chimney Drain System

A chimney drain system was installed in Zone B at the Main Embankment.
The system comprises a vertical chimney drain with a longitudinal (collector)
drain and three outlet (conveyance) drains. The chimney drain system for
Stage la/1b extends from El. 915.7 metres to El. 929 metres. The chimney
drain was constructed using filter sand obtained from crushing and screening
rock at the Millsite and at the rock borrow area. The longitudinal and outlet
drains include 6 inch (150 mm) perforated CPT pipes set in coarse gravel that is
surrounded by filter fabric. The gravel and filter fabric are encapsulated by
filter sand. The outlet drains currently daylight on the downstream face of the
Stage 1a/lb Main Embankment. The outlet drains will be extended to the
Drain Monitoring Sump during Stage 2 construction with solid 6 inch (150
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6.3.4.1

6342

mm) HDPE pipes to enable monitoring of flows and water clarity for each

drain.
The Perimeter Embankment chimney drain system will be installed during
Stage 2 construction in 1998. The South Embankment chimney drain system

will be installed during Stage 3 Construction in 2000.

On-going Construction

Modified Centreline Construction

The Main and Perimeter Embankments will be expanded using the modified
centreline construction method after a review of the first year of operations.
Modified centreline construction is characterized by the placement of
embankment fill zones on drained tailings adjacent to the upstream face of the
embankment. The South Embankment will also be built using the modified

centreline construction method.

A detailed review of all monitoring data is required prior to issuing design
drawings for each stage of construction. For all future construction programs,
design drawings, Technical Specifications and a Site Inspection Manual must
be prepared and supervision of the construction must be carried out by a

suitably qualified Engineer.

Selection of Fill Materials

On-going construction of the embankments will be carried out as a part of mine
development. The current concept is that the embankments will be zoned using
the following materials:

° Glacial till for Zone S, which is the core zone.

° Glacial till for Zone B, which is the downstream zone for Stage la/lb

and for the upstream side of the embankments.
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e Random fill for Zone C, which is the downstream zone for additional
raises. Random fill may include waste rock provided from open pit

mine development.

® Select waste rock for the transition zone.

e Waste rock or sandy gravel for the coarse bearing layer, on which the

6.34.3
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first upstream raise will be placed.

° Filter Sand for the extension of the Chimney Drains and installation of

the Upstream Toe Drains.

° Drain Gravel for the Chimney and Upstream Toe Drains.

° Cycloned sand may be produced and could be incorporated on the

upstream side of the embankments to enhance drainage.

Glacial till will be obtained from local borrow areas. Preference is to be given
to suitable areas within the basin in order to minimize haul distances and to
increase the storage capacity of the facility. Random fill will consist of glacial
till or other approved materials. Waste rock from the mine may be used as
random fill for Zone C in the future. Zone T, Filter Sand and Drain Gravel
may be obtained from processing waste rock at the mine or from borrow areas

containing suitable materials.

Construction Procedures

All on-going construction activities will require careful attention to detail and
thorough inspection to ensure that the requirements for quality control are
fulfilled. To achieve the design objectives, all work must be carried out to the
specifications and standards established for Stage 1a/1b construction and in full
accordance with the provisions for testing and inspections contained in the Site

Inspection Manual.
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6.3.5

Instrumentation and Monitoring

6.3.5.1 General Description

Vibrating wire piezometers, survey monuments, drain monitoring sumps and

groundwater monitoring wells have been provided for monitoring the facility.

Piezometers - A total of 22 vibrating wire piezometers were installed on three
instrumentation planes (A, B and C) at the Main Embankment during Stage

1a/1b construction.

° 6 piezometers were installed in boreholes (two at each plane) to

monitor pore pressures in the foundation soils.

° 5 piezometers were installed in the foundation drains beneath Zone B

to monitor the performance of the drains.

° 3 piezometers were installed at the base of the chimney drain (one at

each plane) to monitor its performance.

o 8 piezometers were installed in glacial till fill for long term monitoring

of embankment pore pressures.

One piezometer has been installed in fill on Plane D at the Perimeter
Embankment.

All piezometers and readout equipment supplied for Stage 1a/1b were supplied
by SINCO. The piezometers are Model No. 52611030 with a 100 psi
maximum reading capability. Additional piezometers will be installed in the

embankment fill materials and drain zones during future construction

programs.
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The piezometer leads will be located on the Stage 1b embankment crest. They
will be extended in trenches to the Instrumentation Monitoring Huts after full
downstream foundation preparation is completed during Stage 2 construction.
The leads will be hard wired into SINCO terminal panels. The piezometers are
monitored using a portable readout box, SINCO Model No. 52611900.

Piezometer readings are recorded manually and pore pressures are calculated
using spread sheets set up by Knight Piésold. Currently, the weekly readings
are sent by fax for input and review by Knight Piésold. In the future, the data

will be input on site and summaries will be sent to Knight Piésold for review.

Drain Monitoring Sumps - The foundation drains for the Stage 1b Main
Embankment were installed with separate solid HDPE conveyance pipes that
enable the monitoring of flow rates in the Drain Monitoring Sumps. Water

clarity can also be observed and samples can be collected for water quality.

Survey Monuments - A survey monument has been installed near the

downstream shoulder of the Stage 1b Main Embankment crest at each of the
three Main Embankment instrumentation planes. The monuments provide
reference points to monitor any displacement of the embankment from its

initial position.
New survey monuments are to be installed at each instrumentation plane for
each future embankment raise. Survey control points were established during

Stage 1a/1b construction.

Monitoring Wells - Monitoring wells have been installed around the perimeter

of the Tailings Storage Facility, as shown on Figure 6.3. The monitoring
requirements for these wells are described in the Knight Piésold document
“Manual on Sampling and Handling Guidelines for Determination of
Groundwater Quality” (Knight Piésold Ref. No. 1625/5).
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Details of the initial instrument locations and installations are shown on
Drawing Nos. 1625.220 and 1625.221. Additional instrumentation planes will
be added as the embankments are extended.

Monitoring Requirements

Vibrating Wire Piezometers

A summary of the Stage 1b vibrating wire piezometers is presented on Table
6.1 with trigger levels, which if exceeded, will require investigation and

possible contingency or remedial actions.

The piezometer specifications and details, including the calculations used to
determine the pore pressures, are available at the Mine. The spreadsheet set
up to monitor the piezometers is based on the calibrations provided by the
manufacturer. A sample piezometer monitoring sheet is included in

Appendix C.

Survey Monuments and Control Points

A summary of the original survey data for the three Main Embankment survey
monuments is presented on Table 6.2. A sample survey monument monitoring
sheet is included in Appendix C. The procedure for calculating embankment
movement is also shown on this sheet. Trigger levels and the required

appropriate actions are summarized on Table 6.3.

Survey control points established for Stage la/lb construction will act as
survey control for all features at the Tailings Storage Facility, including staff
gauges for monitoring the pond level and the survey monuments on the

embankment. New survey control points will be established as required.
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Drain Flows

A sample drain flow monitoring sheet is included in Appendix C. This sheet
has a column for each of the four Main Embankment foundation drains. Total
flows are taken as the sum of the four drains. There is also a column for water

clarity.

The above listed tables and sheets will be reviewed and updated as part of the

ongoing design for each embankment raise.
6.3.5.3 Monitoring Schedule

The following schedule for monitoring of the tailings embankments is a

minimum requirement (included on Table 1.2):
Weekly (after fresh water storage commences)

° Read piezometers and record data. Include barometric pressure.

° Monitor flow rates from conveyance pipes in Drain Monitoring Sump

and comment on water clarity while monitoring drain flow rates.

° Record flow rates from the Chimney Drain outlet drains at the Main
Embankment.

° Record water levels in monitoring wells GW96-9 and MP89-234.

Monthly

° Compile all piezometer data, develop graphical plots and have a
qualified Engineer review all data. Forward a brief report to the Design

Engineer, including the data and plots.
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° Compile the Foundation Drain flow rate data from the conveyance
pipes in the Drain Monitoring Sump. Also, comment on water clarity.

Forward a brief report to the Design Engineer.

° Compile the flow rate data from the Chimney Drain outlets. Also,
comment on water clarity. Forward a brief report to the Design

Engineer.

Quarterly

° Complete a survey of all movement monuments and calculate
displacements (if any). Compile the survey data and forward a copy to
the Design Engineer. Also, check the survey control points established
during Stage la/lb construction and add new control points, as

required.
° Record water levels in all monitoring wells. Compile the data , develop
graphical plots and have a qualified Engineer review all data. Forward

a brief report to the Design Engineer, including the data and plots.

o Determine the extent of the tailings beach development and forward a

brief report to the Design Engineer.

Annually

° Review the performance of all piezometers and arrange to replace any

essential units that have failed.

6.3.6 Inspection and Maintenance

The following schedule for inspection and maintenance of the tailings

embankments is a minimum requirement:
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Daily

° Inspect the upstream face of the embankment for excessive erosion
caused by tailings discharge or by the discharge of water pumped back
from the Seepage Collection Ponds.

° Relocate the tailings discharge points, or place additional protective
riprap as necessary.

° Inspect the outlets from the chimney drain. Note any flows.

Weekly or Following a Major Storm

° Inspect the entire embankment along both crests and along the

downstream toe for any signs of erosion or damage.

Annually

° Annual inspection of the embankment and review of the
instrumentation monitoring by a Professional Engineer familiar with
the design and operating criteria for the facility and the on-going

embankment construction requirements.

° Annual inspection should be included in a general inspection of the

Tailings Storage Facility to assess overall performance.

After a Significant Earthquake

° Follow the contingency procedures of Section 6.8.

° Arrange for an inspection of the facility by a Registered Professional

Engineer familiar with the project.
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6.4

6.4.1

6.4.2

SEEPAGE COLLECTION PONDS

General Description

Seepage collection ponds are located beyond the final downstream toe of the
Main and Perimeter Embankments. Foundation and Chimney Drain flows are
collected, along with local runoff and runoff diverted from disturbed areas
downstream of the embankments. Flows are conveyed from the drain
monitoring sumps through an 8 inch (200 mm) solid HDPE pipe into the
seepage collection ponds. The water is pumped over the embankments, back

into the Tailings Storage Facility.

System Requirements

The Seepage Collection Pond storage capacities are summarized below.

The Main Embankment Seepage Collection Pond has a storage capacity of
36,000 cubic metres (to the invert of the 450 mm overflow culverts). It has a
dead storage of 10,500 cubic metres below the invert of the seepage recycle
sump inlet pipe and a maximum operating storage volume of 25,500 cubic

metres. The depth/capacity curve is shown on Drawing No. 1625.214.

The Perimeter Embankment seepage collection pond has a maximum storage
capacity of 5,000 cubic metres below the maximum operating level of El. 928
metres. The dead storage is 1,000 cubic metres and the maximum operating
storage volume is 4,000 cubic metres. An overflow culvert has been installed.

The depth/capacity curve is shown on Drawing No. 1625.214.

Recycle pumps inside the sumps control the water level in the seepage
collection ponds. Level sensors control the pumping frequency. Normally,
only one pump will be operating. The pump systems were designed by Others.

Appropriate Specifications, Operating Manuals, etc. are available at the Mine.
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64.4

The pumps discharge into 6 inch (150 mm) HDPE pipes which are extended
over the embankments. The pressure ratings for the HDPE pipes are DR17 at
the Main Embankment and DR 26 at the Perimeter Embankment. The

discharge pipes will need to be moved for each future embankment raise.
Provision is made in the seepage recycle sumps for surge flow and for pipeline
drainage. Pipeline drainage will normally only be required during freezing

conditions.

Operating Procedures

The operating procedures for the seepage recycle sumps will be established by
the Mine. Supervision required to operate the seepage collection ponds and

recycle sumps is expected to be minimal.

Monitoring Requirements

The following are minimum requirements for the Seepage Collection Ponds:

° The pond levels must be recorded on a regular basis to ensure that the
levels are low and there is no risk of discharge through the overflow
culverts. Also, the level must be kept low so that the drain flows can be
monitored. Daily monitoring of the pond levels is recommended

during the spring freshet and high rainfall storm events.

° Record the average recycle sump pumpback flow rates on a weekly
basis. Compile the pumpback data from the recycle sumps and forward

a brief report to the Design Engineer on an annual basis.

° Confirm daily that the power supply for the pumps is in working
condition. If the power supply is interrupted, the operators must
monitor the pond levels more closely to ensure that process water is not
released through the overflow culverts. Portable pumps must be used

to recycle the process water as required.
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6.4.5 Inspection and Maintenance

6.5

6.5.1

Routine inspection and maintenance of the recycle pumps should be as per the
manufacturers’ recommendations. Water levels and pump settings are to
conform to all manufacturers’ recommendations, including pump cycle

frequency.

The discharge pipelines should inspected on a monthly basis to ensure that the
systems drain when the pumps are stopped. All valves should be checked and
confirmation made that they are in working order, especially during freezing

periods.

RECLAIM SYSTEM

General Description

Water accumulates in the Tailings Storage Facility as the tailings settle and
consolidate.  Additional input includes runoff from within the tailings
catchment area and runoff diverted to the facility. Most of the process water
for the mill is provided by recycling this water from a floating barge
pumpstation located in an excavated channel in the Tailings Storage Facility.
A booster pumpstation is located approximately at the midpoint on the
hydraulic profile of the pipeline. The pump systems for the reclaim barge and

booster pump stations were designed by Others.

For an annual mill throughput rate of 6.5 million tonnes, the average daily
throughput is 17,808 tonnes/day. At 35 percent solids, the milling process
requires water at the rate of 7,800 US gpm. The reclaim system has been
designed for a flow of 8,000 US gpm.

Reclaim water will be pumped from the barge to the mill in a 24 inch (610 mm)

pipeline in two steps, as follows:
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e From the barge to the booster pumpstation - The 24 inch reclaim

pipeline has approximately 300 m of steel pipe leaving 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.

o From the booster pumpstation to the mill - The 24 inch pipeline is

comprised of various sections of 24 inch HDPE 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.

There is no steel pipe on this section.

The barge is located in a channel excavated adjacent to the access road. The
pump on the barge is connected to a ball joint on the access road via a 40 foot
long 24 inch steel pipeline. The ball joint has a maximum operating range of

15 degrees.

As the water level in the Tailings Storage Facility rises (and with it the barge),
the pitch of the 40 foot steel pipe will flatten as it approaches the level of the
ball joint. Before the ball joint is inundated, the barge, ball joint and the 40 foot
steel pipe will need to be relocated to a new ramp at a higher elevation. The 40
foot steel pipe will then be reconnected to the on-shore steel pipeline which
will need to be shortened by the removal of some steel pipe sections at the
Victaulic couplings. The sections of the steel pipe which are removed when
the pipe is shortened will need to be added to the uphill end of the steel pipe
such that the 300 foot steel pipe length is always maintained. The 24 inch (610

mm) HDPE pipe will need to be shortened to accommodate this.

The ball joint and ramp configuration will require relocation at three metre
elevation increments. Additional access ramps will be constructed as required.
The reclaim pipeline will be set on the access road and fixed in place using

anchor blocks, as shown on Drawing No. 1625.223.
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6.5.2

6.5.3

The barge (by Others) will be provided with an access walkway, a heated
enclosure, flow meter(s), pressure sensors, de-icing piping and visual alarms.
A drain valve on the barge will allow the entire reclaim pipeline to be drained if
required for maintenance, for barge relocation, or during a prolonged shutdown
under extreme cold conditions. Drainage will be directed to the pond or

through the de-icing pipework.

Details of the reclaim barge design and pump control system are included
elsewhere in a manual provided by the barge manufacturer. Control and
monitoring of the barge operation will be carried out from the mill control
room, although local control will be available at the reclaim barge and booster

pumpstations.

Monitoring Requirements

Daily record sheets for the operation of the barge and booster pumpstations

should include the following:

° Instantaneous flow rates
° Total volumes pumped
° Line pressure in pump at the discharge manifolds

Additional monitoring requirements may be set out in an Operating Manual
provided by the barge and pump manufacturer (such as identification of
running units, running time for individual pump motors, current drawn by

pump motors and pump/motor bearing temperatures).

Inspection and Maintenance

The reclaim barge and pipework will be included in the overall planned
maintenance program for the mine. Procedures listed below will supplement

this program.
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Daily

e Inspection of the pipeline for leaks or excessive movement, especially
at fixed connections (the on-shore ball joint and the booster
pumpstation).

° Onboard inspection of the barge as set out in the reclaim Barge
Operating Manual.  Checks of the pumps, de-icing equipment,
mooring, lighting, flexible ball joint and walkway.

e Excessive snow must be removed. Adjustments to the mooring are to
be made as required.

o Inspection of the booster pumpstation, including checks of the pump,
de-icing requirements, etc.

Weekly

o Assess the need for barge relocation and ensure that any required
excavation is complete and that pipes, mooring lines, anchors, winches,
etc. are in place and readily available.

° Inspect the reclaim barge access road for stability and erosion,
especially on the side where the pipeline is located.

Annually

Association
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An annual structural inspection of the barge should be carried out to
assess and repair any damage resulting from corrosion, grounding and

general wear and tear.

Winterizing the barge and booster pumpstation prior to the end of

summer should be carried out in accordance with Section 6.8.5.
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Major Storm Event

o Major storm events (wind, rain, snow) and significant runoff require
that more frequent inspections are conducted. Mooring lines may
require adjustment, snow or ice may need to be removed, or a

temporary relocation of the barge may be required.

6.6 MAKE-UP WATER SUPPLY

6.6.1 General Description

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:

° Fresh water from Polley Lake. The mine is permitted to annually

extract up to one million cubic meters of water from Polley Lake
during the spring freshet period (typically April/May). The Polley
Lake pumping system provides this make-up water. The system
includes a submerged intake connected to an on-shore diesel pump.
Water will be pumped to the Tailings Storage Facility in an HDPE
pipeline, which has varying pressure (DR) ratings. The maximum
pumping capacity of the system is approximately 5,500 US gpm. The
pipeline is laid on grade on the access road. Water will exit the
pipeline through an open end discharge onto natural ground in the
Tailings Storage Facility. Riprap will be installed to dissipate the
energy of the discharge water stream and to reduce erosion within the

tailings basin.

Details of the pump are included in a manual provided by the
manufacturer. Control and monitoring of the pump will be carried out

at the pump.
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Runoff from the Millsite. The Millsite area is graded so that all runoff

is directed to the Millsite Sump. In the future, water will be collected
in a manhole. The normal operating level is the invert of the bottom
inlet at the manhole (El. 1102.7 metres). The water level should be
kept at this low level so that storage capacity for the design storm event
is available in the sump. Discharge from the manhole will be conveyed
to the tailings line in an 8 inch (200 mm) HDPE pipeline. The pipeline
is buried through the Millsite area and runs in the pipe containment
channel, where it is connected to the 22 inch DR17 HDPE tailings line
via a prefabricated Tee in a section of the pipeline that flows by gravity
(non-pressurized flow). Currently, water is pumped into the 30 inch
tailings line immediately adjacent to the Millsite Sump. The water
level must be maintained at the bottom inlet on the manhole at all

times.

Runoff from Southeast Waste Dump. Runoff is collected in a ditch that

flows to the Southeast Sediment Pond. Water is decanted through a
manhole which has four valved inlet pipes which can be used to control
the water level in the sediment pond. The normal operating level is the
invert of the second inlet at the manhole (El. 1054.5 metres). The
water shall not be permitted to rise above this so that storage capacity
for the design storm event is available in the pond. A 10 inch (250
mm) DR21 HDPE discharge pipeline runs from the manhole to the
reclaim booster sump. By using manually operated valves at the sump,
the water can be directed to the sump, if sufficiently clear, or into the
T2 Dropbox.

6.6.2 Monitoring Requirements

Daily record sheets for the operation of the make-up water system components

should include the following:
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Polley Lake Pumpstation

Flows in Hazeltine Creek.
Polley Lake water level.
Instantaneous flow rates.

Total volume pumped.

A e

Location, flow rate and water quality of any seeps.

Additional requirements may be set out in an Operating Manual provided by
the pump manufacturer (such as running time for pump, pump/motor bearing

temperatures).

Millsite Sump

1. Flows being pumped or exiting the decant.
Water Level.
Identification of which inlets are open and which inlets are actively
discharging water.

4. Comments on water clarity.

Location, flow rate and water quality of any seeps.

Southeast Sediment Pond

1. Flows exiting the decant.

2. Water Level.
Identification of which inlets are open and which inlets are actively
discharging water.

4. Comments on water clarity.
Identification of whether water is being discharged into the reclaim

booster station sump or the T2 dropbox.
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6.6.3

Inspection and Maintenance

The components of the make-up water system and associated pipework will be
included in the overall planned maintenance program for the mine. Procedures

listed below will supplement this program.

Daily (While Operating)

Polley Lake Pumpstation

| Inspection of the pipeline for leaks or excessive movement.

° Inspection of the pump as set out in the appropriate Operating Manual.
° Inspection of pipeline outlet channel, riprap and possible erosion.
Millsite Sump

o Inspection of manhole and inlet pipework (or pump).

° Inspection of § inch (200 mm) pipeline and connection to tailings line.

Southeast Sediment Pond

o Inspection of manhole and inlet pipework.
° Inspection of 10 (250 mm) inch pipeline, the connection at the reclaim

sump and the valves.

Weekly

° Assess the total volume of water pumped from Polley Lake and

confirm whether more pumping is allowed or required.

° Assess the Polley Lake pumping system intake for clogging, siltation,

etc.
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° Inspect the embankment sections of the Millsite Sump and Southeast
Sediment Pond, including the embankment crest, fill slopes and toes for

signs of instability and evidence of seepage.
° Inspect the collection ditch at the base of the Southeast Sediment Pond.

Annually

° An annual inspection of the Polley Lake pumping system intake, the
pump and the pipeline should be conducted. A report should be

prepared, including all pumping data.

° The Polley Lake pump should be winterized or removed when
pumping is finished.
° A report on the status of the Millsite Sump should be prepared,

including all measured water levels and seepage locations.
° A report on the status of the Southeast Sediment Pond should be
prepared, including all measured water levels, seepage locations and

the status of the runoff collection ditch.

Maijor Storm Event

o Major storm events (wind, rain, snow) and significant runoff require
that more frequent inspections be conducted. The Polley Lake intake,
pump, access road and pipeline should be inspected for possible

damage and power interruption.

° Additional inlets may need to be opened at the Millsite Sump (or
pumping capacity) and Southeast Sediment Pond manholes.
Observations should be made at the T2 Dropbox to ensure that the
tailings pipeline capacity is not being exceeded due to high inflows

from the make-up water supply ponds. It may be necessary to redirect
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the discharge from one or both of the ponds through the overflow

culverts.

° The embankment sections of the Millsite Sump and Southeast
Sediment Pond should be inspected if the water level rises above
normal operating levels. Inspection should include the inside slopes

after the water level drops.

° Snow or ice may need to be removed from all of the locations

discussed above.

Additional inspection and maintenance requirements may be developed during

operations.

6.7 CLOSURE AND RECLAMATION

6.7.1 General

The Tailings Storage Facility and associated structures will be reclaimed as part
of on-going mine operations and finally at closure of the mine. The primary
objective for reclamation will be to return the Tailings Storage Facility to an
equivalent pre-mining use and capability. The following objectives are implicit

in achieving this goal:

° Long-term preservation of water quality within and downstream of the

decommissioned operations.

° Long-term stability of the tailings impoundment.

° Regrading and reclamation of all access roads, ponds, ditches and

borrow areas that are not required beyond mine closure.

° Removal and proper disposal of all pipelines, structures and equipment

not required beyond mine closure.
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6.7.2

6.7.3

° Long-term stabilization of all exposed erodable materials.
° After mining ceases, natural integration of disturbed lands into the
surrounding landscape and to the greatest extent practicable, restoration

of the area’s natural appearance.

° Establishment of a self-sustaining vegetative cover consistent with

existing forestry, grazing and wildlife needs

Based on these objectives and on ongoing operational and reclamation

experience a detailed Closure and Reclamation Plan will be developed.

On-going Reclamation

As part of the on-going reclamation program, additional topsoil from annual
construction activities may be salvaged and stockpiled at the Tailings Storage
Facility or at the Mine. Soil surveys and volumes will be updated to ensure that
at mine closure a topsoil stockpile of sufficient capacity is available for the

anticipated reclamation needs.
An on-going reclamation program may include final reclamation of all
excavated surfaces and fill slopes as they are completed, including the Millsite

Sump and Southeast Sediment Pond.

Final Tailings Deposition

During operations, tailings will be deposited from the crest of the Perimeter and
Main Embankments. This will result in the development of a tailings beach
which slopes to the west abutment of the South Embankment. The current
concept is that tailings deposition during the final phase of operations will
continue to be managed in such a way as to produce a final tailings beach
consistent with post-closure surface drainage requirements and the location of a

spillway channel at the west abutment of the South Embankment.
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6.7.4

6.7.5

Closure and Surface Reclamation

At closure of the Tailings Storage Facility, it is currently envisaged that the
tailings surface will be decommissioned so as to develop a mixed
forested/wetlands complex with a gradual transition towards a ponded area at
the final spillway. This would require covering of the tailings embankments
and the upland portions of the exposed tailings beach with a layer of soil
stockpiled during operations. The topsoil would be revegetated with
indigenous species of conifer and deciduous trees, willow and marsh land
grasses. Ultimately, all water would be routed over the tailings surface,

through the wetlands and the final spillway.

Pipework for the tailings and reclaim systems will systematically be removed
once all water quality and pit flooding requirements have been met. Similarly,
the seepage collection ponds and recycle pumps would be retained until
monitoring results indicate that drainage flows and seepage from the tailings
area are of suitable quality for direct release to the environment. At that time,
the seepage collection ponds could be decommissioned and the pumps be
removed. The groundwater monitoring wells and piezometers in the tailings

embankment would be retained for use as long term monitoring devices.

Final Spillway

The final spillway would be constructed in competent ground at the west
abutment of the South Embankment and discharge to the Edney Creek North
tributary drainage. The elevation of this spillway and outflow channel would
be designed to establish a set water elevation for the wetlands on the tailings
surface. The final spillway will be designed later on in the mine life, when the
final configuration of the Tailings Storage Facility is known and a Detailed

Closure and Reclamation Plan has been approved.
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6.7.6 Long-term Monitoring Requirements

On-going monitoring of all reclamation measures will be carried out post
closure, to confirm that the reclamation objectives are being achieved and

sustained.

6.8 CONTINGENCY PLAN

6.8.1 Scope of Contingency Plan

The potential consequences of emergency situations and plausible natural
disasters are reviewed in this section. Contingency procedures to mitigate the
effects of possible loss of tailings material or process water from the

containment facilities are described.

The following events or situations are considered:

° Earthquake

° Extreme rainfall or snowmelt runoff
° Power failure

° Extreme low temperature

o Extreme snowfall

° Leakage and component failure

° Pipeline Blockage
° Avalanche or debris slide

® Fire

6.8.2 Earthquake

6.8.2.1 General

The Mount Polley site is located within the Northern B.C. source zone (NBC),
close to the boundary with the Southeastern B.C. source zone (SBC). Two

earthquake events were considered in the design:
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6.8.2.2

° The Design Basis Earthquake (DBE) used for operations is the 1 in 475
year return period event. This is appropriate for significant hazard risk
structures for which some damage may occur but complete failure is

not expected.

° The Maximum Design Earthquake (MDE) for closure of the tailings
facility has been taken as 50% of the Maximum Credible Earthquake,
which is the largest predicted event.

The peak ground motions for each event are summarized as follows:

Design Basis Maximum Design
Earthquake (DBE) Earthquake (MDE)

Earthquake magnitude, Ms 6.5 6.5
Peak horizontal acceleration (g) 0.037 0.065

Potential Impacts and Mitigating Design Features

The occurrence of a significant earthquake could result in damage to, or failure
of earthworks or pipelines, loss of electric power or triggering of avalanches or

debris slides. The consequences of such occurrences are discussed below.

Design of the tailings area embankments included an assessment of their
stability and potential displacement resulting from earthquake loadings, with
the facilities considered to be significant hazard structures. The design ensures
that the embankment would continue to function as designed, following a

Design Basis Earthquake.
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6.8.2.3 Contingency Procedures

Major Earthquake Event (Modified Mercalli Intensity VI or greater)

Recognition:

Magnitude 7.5 or greater (characterized by difficulty standing; hanging objects

quiver, masonry cracks; waves on ponds; some minor injuries)

Action:

e Immediately stop tailings discharge and the pumping of reclaim water
and of all process solutions.

° Immediate inspection of the tailings embankments, seepage collection
pond embankments and Millsite Sump and Southeast Sediment Pond
for obvious deformation, movement or seepage.

° Immediate inspection of all pipelines, manhole sumps, spillways,
ditches and pump stations for cracking, rupture, leakage or other
obvious damage.

° Initiate continuous monitoring of tailings embankment piezometers.
Use data loggers as required, until steady state pore water pressures are
re-established.

° Check monitoring wells for changes in groundwater levels.

° Arrange for an immediate inspection by a suitably qualified Engineer
familiar with the design of the facility.

° Operations can commence following written approval by the Engineer
and the completion of all necessary repairs.
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Minor Earthguake Event (Modified Mercalli Intensity V or less)

Recognition:

Felt outdoors as well as indoors (characterized by liquid disturbed; small

objects displaced; doors swing open or close; pictures move).

Action:

Inspect all pipelines, manhole sumps, spillways, ditches and pump

stations for cracking, rupture, leakage or other obvious damage.

e Inspect tailings embankments, seepage collection pond embankments
and Millsite Sump and Southeast Sediment Pond for obvious

deformation, movement or seepage.

° ~ Initiate monitoring of tailings embankment piezometers. Use data

loggers as required, until steady state pore-water pressures are re-

established.
e Check monitoring wells for changes in groundwater levels.
o If any sign of damage or leakage is observed arrange for an inspection

by a suitably qualified Engineer familiar with the design of the facility.

Operations may recommence following all necessary repairs.

6.8.3 Extreme Runoff

6.8.3.1 General

During normal operations, sufficient storage capacity will be maintained within
the Tailings Storage Facility at all times to fully contain the 24 hour Probable
Maximum Precipitation (PMP) runoff of 679,000 cubic metres. The facility
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6.83.2

was also designed to store 2,500,000 cubic metres of make-up water. This
additional storage capacity may be available to supplement any flood runoff

requirements.

The Millsite Sump and Southeast Sediment Pond have sufficient storage
capacity to contain the 1 in 10 year 24 hour storm event, provided that the pond
levels are kept at the minimum level at all times. In the event that water is in
the ponds prior to an extreme event, the storage capacities can be increased by

selectively routing flows to the tailings pipeline.

A system of inspections will be carried out to mitigate any potential adverse

consequences of extreme runoff, including the following:

Inspection Prior to the End of Summer

Roadways, culverts and ditches:

° Clean-out and regrade as necessary.
° Maintain safety berms.

° Maintain equipment marker posts.
° Maintain snow fences.

° Repair riprap.

Tailings Pipeline

° Check all valves, connections and anchor points.

° Maintain marker posts.

° Ensure pipeline is restrained against thermal contraction.

° Ensure sufficient room exists for prolonged discharge through a full

diameter dump valve into the Tailings Storage Facility from the closest

point to the mill.
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Piezometers and standpipes

Read all water levels and pressure sensors.

Install marker posts.

Seepage Collection Ponds

Clean-out and regrade as necessary.

Repair riprap.

Seepage Recycle Sumps

Winterize pumps in accordance with manufacturer’s recommendations.
Change pump operating sequence and water level probe settings for

winter operation, if required.

Reclaim Barge Pumpstation

Winterize in accordance with manufacturer’s recommendations and
appropriate Operating Manual.

Check and if necessary activate de-icing system.

Change pump operating sequence and water level probe settings for
winter operation, if required.

Complete sufficient excavation of barge channel for next 6 months of
operations.

Relocate barge if warranted to minimize moves during winter.

Booster Sump Pumpstation
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Winterize in accordance with manufacturer’s recommendations and
appropriate Operating Manual.
Change pump operating sequence and water level probe settings for

winter operation, if required.
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Millsite Sump

Clean-out and regrade as necessary.
Inspect manhole and pipework.

Repair riprap.

Southeast Sediment Pond and Ditch

Clean-out and regrade as necessary.
Inspect manhole and pipework.

Repair riprap.

6.8.3.3 Inspection Immediately Prior to Heavy Rainfall

On announcement of a heavy rain warning the following procedures will be

adopted:

Inspect all facilities, remove debris and repair as necessary.

Draw down ponds to the maximum practicable extent.

Monitor rise in water levels during the event.

Maintain facilities as necessary during event.

Ensure that recycle pumps are operating continuously.

If necessary, close inlets or valves on manhole sumps that are about to

be fully submerged.

In the event that the seepage collection pond levels reach the overflow culverts,

advise the regulatory authorities, take water samples prior to and during the

discharge, all in accordance with permitting requirements.

6.8.3.4 Inspection and Remedial Work after Major Storm Events

After any major storm event, a thorough inspection of all ditches, culverts,

ponds, spillways, channels and other water control facilities will be carried out

as outlined above. Necessary repairs will be carried out as soon as reasonably
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6.8.4

6.8.4.1

6.8.4.2

possible to reduce the chance of aggravating any existing deficiencies during

subsequent storm events.

Excess water stored on the tailings surface may be drawn down as required by

water requirements in the mill.

Power Failure

General

For the duration of a total power outage all electrical systems except for those
connected to standby generators will cease operation. A power failure would
have only a minor impact on the Tailings Storage Facility and its associated
works as described below.

Systems Affected and Mitigating Measures

Systems within the scope of this manual that would be affected by a loss of

power to pumps include:

° Tailings discharge pumps and pipeline

° Reclaim barge and associated pumps

e Reclaim booster sump and associated pumps

o Seepage collection pond pumps

e Groundwater recovery well pumps (if required)

Lighting, instrumentation, heating and flow monitoring functions would also be
affected.

Tailings Discharge

A stoppage in the discharge of tailings to the Tailings Storage Facility will have
no adverse impact. The tailings pipeline will fully drain into the facility by

gravity. No action is required. In the event that surplus clean water is available
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in the mill, the pipeline should be flushed by gravity. To ensure complete
drainage of the pipeline, especially under freezing conditions, operators should
open all valves in the pipeline before leaving the pipeline in the desired start-up

condition with one or several valves open for discharge.
Reclaim Barge

Power failure will result in loss of the ability to reclaim water to the mill. This
will be of little concern as a total power failure will also shut down the mill.
Additional consequences will be the loss of water flows for de-icing the barge
periphery and failure of barge heating and lighting. Under normal shutdown
conditions the discharge line from the barge to the booster sump will remain
full. During a prolonged power failure under freezing conditions, this pipeline
will need to be drained to avoid freezing. Valves at the barge allow the pipe to
be drained directly to the surface pond or back through the de-icing pipework.
Drainage should begin through the de-icing pipework at or before the time a
visible skin of ice has formed around the barge and with sufficient flow to keep

the ice clear. Drainage is unnecessary during non-freezing conditions.

If power shutdown is further prolonged under severe freezing conditions,
consideration should be given to providing local water circulation using a
diesel operated pump, or the minimizing of ice growth around the barge by use

of insulating panels laid on the water surface.

Reclaim Booster Pump Station

As described above, a power failure will result in loss of the ability to reclaim
water to the mill head tank for process use. This will be of little concern as a
total power failure will also shut down the mill. Additional consequences will
be the failure of the reclaim sump heating and lighting. Under normal
shutdown conditions the discharge line from the booster sump to the mill
would remain full. In the event of a prolonged power failure during freezing
conditions, this pipeline would need to be drained to avoid freezing. Once the

sump is filled to capacity, excess water will overflow into the T2 Dropbox,
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6.8.5

along with gravity drainage from the Southeast Sediment Pond. From the
dropbox, the water will enter the tailings pipeline and will flow to the Tailings
Storage Facility. In the event that emptying of the sump is required, portable
pumps will be required. Drainage is not necessary during non-freezing

conditions.

Seepage Collection Pond Pumps

Loss of power to the pumps will result in a rise in water level if significant
inflows are occurring. The pond will normally be operated with a maximum
possible freeboard. The release of any water would commence once the
overflow culvert invert levels were reached. Water quality monitoring would

need to be conducted in accordance with permit requirements.

Should the release of such water be prohibited, temporary pumps must be

provided to return excess water to the facility, over the embankment crest.

Under normal operations (and in the event of a power failure) pump control
valves will allow the pipelines to drain back to the seepage collection ponds. If
a prolonged (greater than one hour) power outage occurs during cold

conditions, the pipeline should be checked to ensure that it has drained fully.

Groundwater Recovery Wells

If groundwater recovery well pumps have been installed, loss of power may

result in temporary groundwater movement past these wells.

Low Temperature

Prolonged periods of sub-zero temperatures can effect the operation of the

Tailings Storage Facility in a number of ways:

° Ice build-up in pipelines resulting in partial or complete blockage.
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Ice build-up restricting or diverting inflows to pipes, culverts and
conduits.
Thermal contraction of pipe work laid on the ground.

Malfunction of valves and flow meters.

Design features included to mitigate the effects of low temperatures include the

following:

Burial of pipelines wherever practical.

Free draining pipelines with drain valves at any low spots.

Anchorage of HDPE pipelines laid on grade.

Thermal tracing of critical valves and pipelines.

Automatic draining of selected pumped pipelines.

Provision for discharge of tailings into the facility from the full
diameter dump valve located at the point closest to the mill.

Provision for shut off of discharge to pipelines with small inflows and

significant potential for freezing.

Operating features that will further mitigate effects of low temperatures

include:

Modification of pumping rates to ensure continuous flows sufficient to
avoid freezing.
Batch discharge of high flows followed by pipeline drainage where

continuous low flows might be prone to freezing.

Pipeline Leakage or Rupture

Several pipelines flow between the Millsite and Tailings Storage Facility,

around the Tailings Storage Facility, or are entirely located within the facility

itself, including:

Association
of Consulting
Engineers

of Canada

Tailings discharge pipeline (Millsite to T2 Dropbox).
Tailings discharge pipeline (T2 Dropbox to tailings).
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° Millsite Sump discharge pipeline.

° Southeast Sediment Pond discharge pipeline.

e Seepage recycle pipelines (seepage collection ponds to tailings).

° Polley Lake make-up water (Polley Lake pump intake to tailings).

Pipeline leakage gives rise to two concerns:

° The possibility of erosive damage to works.

° The possibility of escape of process liquids to surface or groundwater.

Failure of the tailings pipeline, reclaim water pipeline, seepage recycle
pipelines or the Polley Lake pipeline would occur in catchments outside of the
tailings storage facility, including the Polley Lake, Bootjack Lake and Edney

Creek catchments. Failures would be easily repaired.

Routine daily and weekly pipeline inspections and early repair of visible leaks
or investigation of seeps or wet spots in the area of buried pipelines will

minimize the possibility of uncontrolled spillage from pipelines.
Both the tailings and reclaim pipelines can be continuously monitored for any
sudden changes in pressure or flow. Such a change could occur in the event of

a pipeline rupture or blockage condition.

Pipeline Blockage

Pipeline blockage may result from one of a number of factors:

° Debris intrusion into a pipeline.

° Solids build-up including ice formation.

° Pipeline collapse or component failure.

° Unexpected valve closure.

° Blockage of inlet.

o Faulty operating practise.

o Thermal movement resulting in pinching of pipeline.
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6.8.9

° Crushing of the pipeline by a vehicle.

Design features employed to minimize the potential for blockage include.

° Provision of isolating valves, couplings and access points into pipelines

at critical areas to allow inspection and clearing.

° Provision for complete draining of pipelines when not in use.
° Separation of pipeline from vehicular traffic.
° Control room monitoring and alarms based on flows and pressures.

In addition, operation inspection and maintenance procedures outlined in other
sections of this manual have been designed to minimize the potential for

blockage of pipelines.

Avalanche and Debris Slide

The project area is in relatively gentle topography which is not prone to
avalanches or debris slides. Therefore, the storage capacity of the tailings basin
is not likely to be affected by such events. However, the tailings and reclaim
pipe containment channel and the Southeast Sediment Pond runoff collection
ditch could become filled with debris and overtop. Any portion of the canals
which are damaged or blocked by avalanche debris would be repaired with on-

site equipment.

If necessary, areas of possible impact will be barricaded off and signs posted to
prevent the entry of vehicular traffic and to warn of the possible occurrence of

avalanches.

Fire

Fire would have no significant impact on the continuing operation of the
tailings facility. Damage to mill facilities would likely result in tailings
discharge being halted together with pumping of reclaim from the barge. In

the event of damage to seepage recycle pumps, temporary installations may
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be required to recycle water over the embankment before discharge occurs

over the spillway.
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Ken J. Brouwer, P.Eng. Ken D. Embree, P.Eng.
Director Senior Engineer
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TABLE 1.1

CONSULTING ENGINEERS)JQUNT POLLEY MINING CORPORATION

MOUNT POLLEY PROJECT

TAILINGS STORAGE FACILITY

DESIGN BASIS AND OPERATING CRITERIA

jA\job\report\1627\3-tbl1-1.doc

06/09/97 1:58 PM

ITEM | DESIGN CRITERIA
1.0 GENERAL DESIGN CRITERIA
Scope Generally applicable to all components and structures.
Regulations MEI
MELP (Water Management Branch)
Codes and Standards NBC and related codes
CAN/CSA

HSRC (Health, Safety and Reclamation Code for Mines in B.C.)
ASTM

ACI

ANSI

Design Life

14 Years

Operational Criteria:

General NBC where relevant
Rainfall/Precipitation: Section 2.1 (Ref. No. 1627/2)
Seismic:
DBE (operations) M=6.5,Amax.=0.037¢g
MDE (closure) M=6.5, Amax.=0.065g

2.0 TAILINGS BASIN

Site Selection

Section 4.0 (Ref. No. 1627/2)

Capacity and filling characteristics.
Hydrology and downstream water usage.
Hydrogeology and groundwater regime.
Aesthetics and visual impact.
Foundation conditions.

Construction requirement.

Closure and reclamation requirements.
Capital and operating costs.

e © 6 06 © © © o

Geological and Geotechnical Conditions

Section 5.0 (Ref. No. 1627/2).

Basin Liner

e  Compacted glacial till with frost protection layer required in areas with
<2 m in-situ glacial till.

o Liner placed in 3 - 150 mm lifts.
Liner compacted to 95% Std. Proctor max. dry density (ASTM D698)
at optimum moisture content minus 1% to plus 2%.

Embankment Foundation Drains

Installed in Main Embankment Foundation.
Geotextile wrapped 1000 mm x 800 mm gravel/drain with 100 mm
perforated CPT drain pipe.

e Drain conveyance pipes are solid HDPE.

e Discharge to Main Embankment Seepage Collection Pond via Drain
Monitoring Sump.

Stripping

e Required at areas directly affected by construction (embankments,
basin liners, seepage collection ponds, reclaim barge channel,
stockpiles, roads etc.).
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TABLE 1.1

CONSULTING ENGINEER)JOUNT POLLEY MINING CORPORATION

MOUNT POLLEY PROJECT

TAILINGS STORAGE FACILITY

DESIGN BASIS AND OPERATING CRITERIA

| ¢ Remove organic soil to topsoil stockpiles.

3.0 TAILINGS EMBANKMENT

Function

e  Storage of tailings and process water for design life.
e  Provide storage for 24 hour PMP storm.
s  Provision for routing PMF at closure.

Embankment Crest Width 8 m starter dam and 8 m final dam.
Embankment Height (Max): Stage Ib 22 m (Crest El. 934 m)

Final 53 m (Crest EL. 965 m)
Embankment Crest Length:  Starter 1000 m

Final 4500 m

Design Tonnage

6,500,000 tpy (17,808) tpd

Solids Content of Tailings Stream

35% (before Millsite and waste dump runoff added to tailings stream)

Freeboard: Operations 24 hour PMP event (679,000 m”) plus 1.0m wave runup on 2.5 million m’
operational storage pond.
Closure Sufficient to provide routing of PMF plus wave run-up.
Storage Capacity 84.5 million tonnes.
Tailings Density: Year 1 1.1 t/m’
Year 2 1.2 t/m’
Year 3-13 1.3 m’
Tailings Specific Gravity 2.78
Borrow Material Properties Section 6.3 and 6.4 (Ref No 1627/2)
Construction Diversion Not required.
Emergency Spillway Flows:  Operations Not required.
Closure Design flow for routing PMF event.

Filling Rate

Figure 6.1 and 6.2 (Ref. No. 1627/2)

Fill Material Properties

Drg. No. 1625.212

Compaction Requirements

Drg. No. 1625.211

Geotechnical Data

Sections 5.0 and 6.0 (Ref. No. 1627/2)

Stability Analysis Section 6.8 (Ref. No. 1627/2)
Seepage Analysis Section 6.9 (Ref. No. 1627/2)
Sediment Control Primary control from Main Embankment. Main Embankment Seepage

Collection Pond provides secondary sediment control.

Seepage Control

Seepage collection ponds and pumpback well systems.

Seismic Parameters

Section 2.3 (Ref. No. 1627/2)

Spillway Discharge Capacity

Not required during operations.

Settlement

Section 6.6 and 6.7 (Ref. No. 1627/2)

Surface Erosion Protection

Revegetation with grasses on final embankment slope.

4.0 PIPEWORKS

4.1 Tailings Delivery and Discharge
Pipework

Section 8.0 (Ref. No. 1627/2).

Function

Transport tailings slurry and Millsite and waste dump runoff to Tailings
Storage Facility (TSF).
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CONSULTING ENGINEERS\fOUNT POLLEY MINING CORPORATION

MOUNT POLLEY PROJECT

TAILINGS STORAGE FACILITY

DESIGN BASIS AND OPERATING CRITERIA

Tailings Pipeline

Free draining, gravity flow pipeline.
Butt fusion welded HDPE with 30” DRI15.5, 22” DR17 and 247
DR15.5 sections.

Spigots

Movable discharge section placed on tailings embankment crest.

Flow Rate

Design throughput 900 tonnes/hr dry solids.

Slurry solids content 35%.

Design flow 19.6 cfs (0.55m3/s). Increases to 23.8cfs (0.67m’/s) at
30% solids content with addition of 4.2¢cfs storm water runoff..

Waste dump and Millsite runoff will be added to tailings stream,
increasing flow and decreasing solids content. .

Spill Containment:
- Mill site to Bootjack Creek

- Bootjack Creek Crossing

Pipeline laid in pipe containment channel. There is an overflow pond
for the T2 dropbox.
Pipeline sleeved in pipe containment channel.

- Bootjack Creek to TSF Pipeline laid in pipe containment channel.
4.2 Reclaim Water System
Function Primary source of water for milling process. (Pump and Barge System

designed by Others.)

Reclaim Barge

Prefabricated pump station on barge in excavated channel in TSF.
Local and remote control from Millsite.

Reclaim Pipeline

24" pipeline with a steel section at the reclaim barge and HDPE with
varying pressure ratings along length.

Reclaim Booster Pump Station

Prefabricated pump station located between TSF and Millsite.
Identical pumps, sensors and controls at reclaim barge for ease of
maintenance.

Spill Containment

See Item 4.1 above, same for allpipelines.
Booster pump station has closed sump.

4.3 Seepage Recycle System

Function

Returns seepage and foundation drain flows to TSF.

Drain Monitoring Sumps

Flow quantity and water quality measurements on individual drains.

Seepage Collection Ponds

[ ]

Sized to hold 10 times max. weekly seepage flow quantity.
Excavated in low permeability natural soil liner, operated as
groundwater sink.

Seepage Recycle Pumps

Set in vertical pump sumps.
Submersible pumps. System by Others.
Pumps discharge back to TSF via 150 mm HDPE pipes.

5.0 MAKE-UP WATER SUPPLY

5.1 General

Function

To direct runoff from the Millsite and Southeast Sediment pond to the TSF,
providing additional water for recycle to the mill. Also, to implement the
Polley Lake Pump Station when and as required to meet the project Water
Management Plan objectives.

5.2 Millsite Sump
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MOUNT POLLEY PROJECT

TAILINGS STORAGE FACILITY

DESIGN BASIS AND OPERATING CRITERTA

Catchment Area

Approx. 20 ha direct catchment, plus pit dewatering.

Design Storm

1.5 x 1 in 10 yr. 24 hour event runoff (6,000 m’)

Sump Cross-Section

3:1 inside slope, 2:1 outside slope, 4m crest width.

Normal Operating Level

1102.7 m

Maximum Operating Level

1106.2 m

Flow Control Structures

See Dwg. No. 1625.232 for layout details.

Discharge Pipe

300 mm HDPE DR 21 to plant or tailings line.

Flow Monitoring

None.

5.3 Southeast Sediment Pond

Catchment Area

Approx. 150 ha direct catchment.

Design Storm

1 in 10 yr. 24 hour event runoff (25,000 m>)

Sump Cross-Section

3:1 inside slope, 2:1 outside slope, 4m crest width.

Normal Operating Level

1054.5 m

Maximum Operating Level

1057.4 m

Flow Control Structures

See Dwg. No. 1625.232 for layout details.

Discharge Pipe

250mm HDPE DR 21 to Reclaim sump or T2 dropbox

Flow Monitoring

None.

5.4 Polley Lake Pump Station

Ref. No. 1628/5

Max. Volume to be extracted

1,000,000 m’ annually

Period for water extraction

Freshet

Max. Intake Velocity

0.11 m/s

Intake Screen Opening

0.1 inch (No. 8 Mesh wire cloth)

Spill Containment at Pump

Collection into a Holding Basin

Discharge Pipe

22 Y inch ID, 350 ft of 19 ' inch ID and 5200 ft of 17 ' inch ID pipe.

Max. Flow

5,500 US GPM

Flow Monitoring

Flows in Hazeltine Creek, water level on Polley Lake, pumping hours times
measured flow rate.

Security and Access

Signs for buried or submerged components, buoys attached to intake in
Polley Lake.

6.0 INSTRUMENTATION AND MONITORING

6.1 General

Function

To quantify environmental conditions and performance characteristics of
the TSF to ensure compliance with design objectives.

6.2 Geotechnical Instrumentation and
Monitoring

Piezometers

e Measure pore pressures in drains, foundations, fill materials and
tailings.

e Vibrating wire piezometers.
Installed by qualified technical personnel.

e Three instrumentation planes for Main Embankment and one for
Perimeter Embankment.

Survey Monuments

¢ Deformation and settlement monitoring of embankments.
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MOUNT POLLEY PROJECT

TAILINGS STORAGE FACILITY

DESIGN BASIS AND OPERATING CRITERIA

6.3 Flow Monitoring e To provide data for on-going water balance calculations.
©  Drain flows regularly monitored.
e Reclaim and seepage pump systems flow meters.
o Tailings output monitored at millsite.
e  Streamflow monitoring.

6.4 Water Quality Monitoring e To ensure environmental compliance.
¢  Water quality samples taken at regular intervals from sediment ponds,

drains (at drain monitor sump), groundwater monitoring wells, seepage
ponds and tailings pond.

e  Upstream and downstream samples for impact analysis.

6.5 Hydrometeorology e Operator weather station for input to water balance calculations.
e Precipitation (rain and snow).
e  Evaporation.
e  Air quality monitoring (dust, etc.).

6.6 Operational Monitoring e  Quantify operation of tailings storage facility.
e Rate of tailings accumulation in terms of mass and volume.
e  Tailings characteristics and water recovery.
e Supernatant pond (depth, area and volume).

7.0 CLOSURE REQUIREMENTS

7.1 General Return impoundment to equivalent pre-mining use and productivity by
establishing a wetland area adjacent to a final spillway and re-vegetating
remainder of tailings surface with indigenous species of trees, shrubs and
grasses adjacent to embankment, grading to aquatic species along and
adjacent to final pond.

7.2 Spillway Two stage spillway with lower channel outlet designed to pass 1 in 200 yr.
24 hour flood event and upper wider outlet section designed to pass
Probable Maximum Flood without overtopping embankments.

Notes:

1. The closure plan will remain flexible during operations to allow for future changes in the mine plan and to
incorporate information from on-going reclamation programs.
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TABLE 1.2

MOUNT POLLEY MINING CORPORATION

MOUNT POLLEY PROJECT
TAILINGS STORAGE FACILITY

SUMMARY OF MONITORING REQUIREMENTS

JA\JOB\DATA\10162-7\REPORTS\16273MON.XLS

COMPONENT MONITORING RECOMMENDED FREQUENCY
Tailings Basin Elevation of Supernatant Pond Daily "
Volume of Supernatant Pond Semi-annually
Tailings Deposition Tailings discharged to facility (tonnes) Daily ™!
Solids Content or Pulp Density Daily "
Discharge Locations Daily t
Shutdown times and durations Daily [1]
Tailings Beach Development Quarterly
Tailings Embankments Piezometers (vibrating wire) Weekly
Foundation Drain Flows Weekly
Outlet Drain Flows Weekly
Monitoring Well Levels (GW96-9, MP89-234) Weekly
All Monitoring Well Levels Quarterly
Survey Monuments and Control Points Quarterly
Seepage Collection Ponds Power supply check Daily "
{Main and Perimeter Pond Levels As required !
Embankments) Pumpback Flows Weekly
Reclaim System Instantaneous Flow Rate Daily
Volume Pumped Daily t
Line pressure at pump manifold Daily
Make-up Water Supply
Polley Lake Pumping System |Flows in Hazeltine Creek Daily "
Polley Lake Water Level Daily '
Instaneous Flow Rate Daily ¥
Volume Pumped Daily ¥
Millsite Sump Flows exiting the decant Daily "
Water level in sump Daily t
Identification of operating inlets Daily "
Comments on water clarity Daily 1
Inspection for seepage. Weekly
Southeast Sediment Pond Flows exiting the decant Daily
Water level in pond Daily 1
Identification of operating inlets Daily W
Comments on water clarity Daily !
Identification of where water directed to Daily t
Inspection for seepage. Weekly

Notes : [1] Items should be recorded daily on Tailings Operator Record Sheet.

[2] As required to ensure that there is no discharge through overflow culverts.
[3] Reporting requirements are provided in the text.
[4] Only required while operating.
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TABLE 2.1

MOUNT POLLEY MINING CORPORATION
MOUNT POLLEY PROJECT
TAILINGS STORAGE FACILITY

RESERVOIR OPERATING CRITERIA

Reservoir Levels for Stage Ib Embankment (EL 934 m) :

e Maximum flood level El. 933.0m
e Normal Maximum operating level El. 9323 m

e Minimum water level (at reclaim barge) N/A

The 24 hour PMP event can be stored within the facility. There is no
requirement to pass any water from a storm event. (See Figure 6.2 for filling
schedule.)

These levels apply to the Stage Ib El. 934 m embankments only. Once
embankment construction has resumed, the levels will need to be adjusted so
that the 24 hour PMP event can be stored at all times, with the provision for

one metre of extra freeboard for wave run-up.

Flood Operation:

Adequate storage is provided to store runoff from the 24 hour PMP storm
event. Storm events in excess of this can be contained by the extra one metre
of freeboard provided for wave run-up or by extra freeboard provided as the
embankment is raised to Stage Ib El. 934 m.
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TABLE 2.1 (CONT’D)

RESERVOIR OPERATING CRITERIA

During a flood event when the normal maximum operating level is exceeded

the following shall be recorded every three (3) hours:

e precipitation

e reservoir level

If the reservoir levels exceed the maximum flood level (i.e. the storm exceeds
the 24 hour PMP event), then the downstream area must be evacuated
immediately and access restricted, as per the Emergency Preparedness Plan
(EPP).

Reservoir Filling and Drawdown Rates:

There are no restrictions on the filling rate for the reservoir.

Drawdown is not anticipated. If required, the drawdown rate will be provided

by a suitably qualified Professional Engineer.

Discharge Facilities and Release Rates:

There is no provision for discharge or release because adequate freeboard

will be maintained at all times.

Detailed design basis and criteria are included on Table 1.1
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TABLE 3.1

MOUNT POLLEY MINING CORPORATION

MOUNT POLLEY PROJECT
TAILINGS STORAGE FACILITY

MAINTENANCE REQUIREMENTS

J:\JOB\REPORT\1627\3-TBL3-1.XLS

6/12/97 16:47

ITEM

FREQUENCY

As Required Annual

5 Years

EARTHFILLS AND FOUNDATIONS ©

Piezometers

Surface Movement Monuments

Terminal Panel (for piezometers)

Fill slopes

PIPELINES

Pipelines

Tailings / Reclaim Pipe Containment Channel

T2 Dropbox Overflow Pond

DISCHARGE STRUCTURES

Diversion Ditches

Control Structures - manholes, etc.

Outlet Structures - valves, flow meters

AUXILIARY EQUIPMENT

Seepage Collection Pump(s)

Diesel powered portable pump used at Polley Intake Only X

Notes:

1. Includes fill slopes at Main Embankment plus Millsite Sump and Southeast Sediment Pond.

Association

des Ingénieurs-
Conseils

du Canada

Assaociation
of Consulting
Engineers

of Canada



TABLE 4.1

MOUNT POLLEY MINING CORPORATION

MOUNT POLLEY PROJECT

TAILINGS STORAGE FACILITY

MINIMUM FREQUENCY OF INSPECTIONS AND TESTS

J:\JOB\REPORT\1627\3-TBL4-1.XLS 6/12/97 16:54
INSPECTION FREQUENCY
ITEM Weekly Annually
1. INSPECTIONS:
a. Routine X
b. Intermediate
- earthfills X
- pipelines X
- civil X
- mechanical equipment b
- electrical equipment X
2. TESTS:
a. Portable Generators / Pumps
- no load X
- under full load X
b. Valves / Flowmeters X
3. EPP TESTS *:
a. Communications Tests X
b. Operational Tests X

* EPP = Emergency Preparedness Plan
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TABLE 5.1

MOUNT POLLEY MINING CORPORATION
MOUNT POLLEY PROJECT
TAILINGS STORAGE FACILITY

EMERGENCY SITUATIONS AND RESPONSES

I EMERGENCY SITUATIONS:

EMERGENCY RESPONSE (SEE BELOW)

1. DAM BREACH Steps 1 to S inclusive.

Large and rapidly increasing uncontrolled

release of water due to failure of the dam.

2. POTENTIAL DAM BREACH Steps 1 to 5 inclusive.

Any condition that could result in dam
failure and uncontrolled release of

water from the reservoir.

3. EARTHQUAKE The Dam Co-ordinator shall
An earthquake alert exists or if an immediately direct a dam
earthquake is felt at the Mine Site. inspection and take the

following action:

a. Severe Damage Steps 3 to 5 inclusive.
b. Significant Damage Steps 3 to 5 inclusive.
c. Minor Damage File written report.
d. No Damage File written report.
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TABLE 5.1 (CONT’D)

EMERGENCY SITUATIONS AND RESPONSES

4. FLOODS
- Slumping of dam slopes. Steps 1 to 5 inclusive.
- Significant seepage or springs. Steps 1 to 5 inclusive.

5. CRIMINAL ACTION

- Destruction or threat of Dam or The Dam Co-ordinator shall
associated structures. notify the R.C.M.P. and take

action as required.

IL RESPONSE PROCEDURES:

Due to the remote location of the Tailings Storage Facility, the response procedures
and all necessary remedial action shall be the entire responsibility of on-site
personnel. The relevant Government Ministries and Officials shall be notified as
soon as practically possible. The following is a preliminary listing of protocol to be

followed in the event of an emergency, as detailed above:
STEP 1:

In the event of an emergency the Dam Co-ordinator shall be notified immediately by

radio page or direct communication.
STEP 2:

The Dam Co-ordinator shall contact the following Supervisory Personnel:
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TABLE 5.1 (CONT’D)

EMERGENCY SITUATIONS AND RESPONSES

Personnel:

(2)
(b)
(©)
(d)
(e)

Radio Call No.:

Dam Coordinator (Don Parsons or Eric Leneve) 170.430 or 170.790@

Dam Operator (Don Ingram or Tim Fisch)

Technician (Ron Martel)
Technician (Greg Smith)

Technician (Jamie Stevenson)

STEP 3:

170.430 or 170.790
170.430 or 170.790
170.430 or 170.790
170.430 or 170.790

The designated Supervisory Personnel above, or other, shall contact the relevant off-

site personnel, including Government Ministry representatives and Regional

Authorities (e.g. R.C.M.P.), as necessary.

STEP 4:

The Dam Co-ordinator or Dam Operator, under instruction from the Dam Co-

ordinator, shall complete a brief status report describing the nature of the emergency

and recommendations for immediate action.

If the nature or severity of the

emergency is uncertain, or if there are any uncertainties regarding the action to be

taken, then the following person(s) who have expertise in earthfill dams, should be

contacted for assistance:

(a) Ken Brouwer,
Knight Piesold Ltd.
(b) Bruce Brown,
Knight Piesold Ltd.
(c) Jeremy Haile,
Knight Piesold Ltd.
Association Association
of Consulting des ingénieurs-

i Engineers Conseils
4 of Canada du Canada

Office Ph:
Home Ph:

Office Ph:
Home Ph:

Office Ph:
Home Ph:

-3

604 - 685 - 0543
604 - 986 - 3359

604 - 685 - 0543
604 - 984 - 9522

604 - 685 - 0543
604 - 984 - 7851
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TABLE 5.1 (CONT’D)

EMERGENCY SITUATIONS AND RESPONSES

STEP 5:

If the Dam Co-ordinator, or designated replacement, considers the emergency to be

serious

and urgent, then he will advise the following personnel on the status of the

emergency and of the action to be taken:

(a)
(b)

(©)
(d)
(e)

II1.

Provincial Emergency Program Ph: (800)663-3456
MELP, Water Management Branch,

Dam Safety Officer Ph: (250)387-3263
MEI, Geotechnical Branch Ph: (250)952-0485
MEI, Mines Inspector Ph: (250)565-4246
RCMP, Williams Lake, B.C. Ph: (250)392-6211
POSSIBLE ACTION:

The necessary action to be taken in an emergency will depend on the type of

emergency and may include, but not be limited to the following:

Association

Engineers
of Canada

EVACUATION

Require immediate evacuation of areas downstream of the Tailings Storage

Facility in the event of Dam Breach or full reservoir.

EQUIPMENT AND MATERIALS

Require the immediate mobilization of all necessary equipment from the

Mine Site to repair any damage, repair dam slopes or slumping areas, etc.

Association

of Consulting des Ingénieurs- - 4 -

Conseils
du Canada
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TABLE 5.1 (CONT’D)

EMERGENCY SITUATIONS AND RESPONSES

3. RESERVOIR LOWERING

Require the immediate lowering of the reservoir by mobilizing and
commissioning pump(s) as required. An emergency spillway may be
permitted in natural ground on the left or right abutment. In no case shall the

reservoir be lowered by excavating through the earthfill.
4. INSPECTION
Require a site inspection within 24 hours in the event of significant

deterioration of embankment fill, or structures, etc. which may affect the

integrity of the system.

Association Association

of Consulting des Ingénieurs- - 5 -
Engineers Conseils

of Canada du Canada
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TABLE 6.1

MOUNT POLLEY MINING CORPORATION
MOUNT POLLEY PROJECT
TAILINGS STORAGE FACILITY

SUMMARY OF VIBRATING WIRE PIEZOMETERS AND TRIGGER LEVELS

J:UOB\DATA\1627\REPORTS\16273MON.XLS 18-Jun97 13:24
Piezometer Serial | Tip El. |Zone Monitored Trigger Level
Identification | Number (m) Frequency | Pressure | Elevation
Number Hz) (m H20) (m)

A1-PE1-01 64100 | 913.0 |Foundation Drain 3000 2.0 915.0
A1-PE1-02 64096 | 912.1 |Foundation Drain 3040 2.0 914.1
Al1-PE1-03 64105 | 917.2 |Chimney Drain 3015 2.0 919.2
A2-PE2-01 64104 | 903.7 |Foundation, depth approx. 9.0 m| 2875 15.0 918.7
A2-PE2-02 64103 | 909.8 |Foundation, depth approx. 2.9 m 3000 8.9 918.7

A2-PE2-03 64101 | 9194 |(Fill

A2-PE2-04 64099 | 926.1 |[Fill (Stopped functioning)
A2-PE2-05 64102 | 921.9 [Fill

B1-PE1-01 64107 | 917.3 |Foundation Drain 3090 2.0 919.3
B1-PE1-02 64106 | 916.0 |Foundation Drain 3080 2.0 918.0
B1-PE1-03 64118 | 918.7 |Chimney Drain 3115 2.0 920.7
B2-PE2-01 64110 | 902.0 [Foundation, depth approx. 15.0 2840 21.0 923.0
B2-PE2-02 64116 | 909.5 |Foundation, depth approx. 7.9 m| 2865 13.9 923.4

B2-PE2-03 64109 | 921.0 |Fill
B2-PE2-04 64108 | 921.0 (Fill
B2-PE2-05 64113 | 921.7 |Fill

C1-PE1-01 64111 | 914.7 [Foundation Drain 3070 2.0 916.7
C1-PE1-02 64115 | 916.6 |Chimney Drain 3070 2.0 918.6
C2-PE2-01 64117 | 907.5 |Foundation, depth approx. 8.2 m| 2860 14.2 921.7
C2-PE2-02 64119 | 910.5 |Foundation, depth approx. 5.2 m| 2955 11.2 921.7

C2-PE2-03 64112 | 921.0 |Fill

C2-PE2-05 64114 | 924.8 |Fill

D1-PE1-01 64097 ---  |Not required for Stage Ib. -—- - -
D2-PE1-01 | 64096 | 931.0 |Fill
Notes:

1) Trigger level is the level at which the monitoring frequency must be increased (daily) and when
contingency or remedial plans must be developed.

2) The trigger level for foundation piezometers is approx. 6.0 metres above ground and is based on the level
where the factor of safety is approaching 1.1.

3) The trigger level for drain piezometers is approx. 2.0 metres of head.

4) Fill piezometers have no set trigger level, but must be closely monitored for pressure increases.

Association Association

of Consuiting des Ingénieurs-
Engineers Conseils

of Canada du Canada
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TABLE 6.2

MOUNT POLLEY MINING CORPORATION
MOUNT POLLEY PROJECT
TAILINGS STORAGE FACILITY

SURVEY MONUMENT COORDINATES - STAGE Ib CONSTRUCTION

JAJOB\REPORT\1627\3-TBL6-2.XLS 6/18/97 13:27

Survey Monument Survey Northing Easting Elevation
Monument Location Date
(m) (m) (m)
STAGE Ib - INITIAL SURVEY COORDINATES
No Eo Elo
A2-SM-02 Plane A
B2-SM-01 Plane B
C2-SM-03 Plane C
Notes

1. Survey monument locations shown on Drawing Nos. 1625.220 and 1625.221.

2. A sample monitoring sheet, complete with displacement calculations, is included in Appendix C.

3. Refer to Table 6.3 for displacement trigger levels and actions.
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JAUOBWREPORT\1627\3-TBLE-2.XLS

TABLE 6.3

MOUNT POLLEY MINING CORPORATION

MOUNT POLLEY PROJECT

TAILINGS STORAGE FACILITY

TRIGGER LEVELS FOR SURVEY MONUMENTS

6/18/97 13:27

DISPLACEMENT |DESCRIPTION LEVEL MAGNITUDE OF [ACTION
TYPE DISPLACEMENT
Settlement Loss of fill elevation associated with small 1 AEl = -0.01 to -0.02 |Continue survey and inspections.
displacements in upstream or downstream
direction. 2 AEl = -0.02 to -0.05 |See Contingency 1.

3 AEl > -0.05 Inspect embankment for cracking, sloughing or slumping, If observed,
complete actions for Contingency 2. If not, notify Design Engineer,
increase survey frequency to monthly and complete daily inspections.

Crest Displacement in the upstream or 1 Dxy = +0.03 Slight deformations in the downstream direction may occur during
Movement downstream directions, associated with initial basin filling. Continue inspections and surveys.
minor changes in embankment crest
elevation. 2 Dxy = +0.05 See Contingency 1.
3 Dxy > 0.05 Inspect embankment for cracking, sloughing or slumping, If observed,

complete actions for Contingency 2. If not, notify Design Engineer
increase survey frequency to monthly and complete daily inspections.

Contingency Actions

1

Inspect the embankment crest and slopes for cracking, sloughing or slumping. If any of these are noted see Contingency 2.
Otherwise continue with survey and inspection as per Table 4.2. Forward results to the Design Engineer immediately.

2

Cracks, sloughing or slumping found; determine size of affected area and photograph. Collect baseline measurements (e.g. length of crack, separation
amount of movement, and rate of movement- if any). Closely inspect the embankment crest and slopes for other deformations, and the tailings beach for
sinkholes or for unusual tailings or water movement or disturbance. Contact the Design Engineer with this information immediately. Inspect again, and
determine if cracking or movement is continuing or accelerating. Arrange for additional survey monuments and increase frequency of inspection to twice
daily. Survey daily until it is determined if displacements are continuing or accelerating. Arrange for an inspection by a suitably qualified Engineer.
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MOUNT POLLEY MINING CORPORATION
MOUNT POLLEY PROJECT
TAILINGS STORAGE FACILITY

DRAWING LIST

J:\JOB\DATA\0162-7\MISC\KDE-DRG.XLS 24-Nov-96
KP Drawing Rev. Title Plot Date
No. No. No. Scale Issued
D19 1625.200 5 |{Overall Site Plan 1=20 14-Aug-97
D18 1625.201 6 |Tailings Storage Facility - Basin Preparation and Basin Liner 1=5 30-May-97
D20 1625.202 6 |Tailings Storage Facility - Foundation Preparation and Basin Liner - Sections and Details 1=5 30-May-97
D17 1625.205 6 |Tailings Storage Facility - Stage Ib Tailings Impoundment - General Arrangement 1=5 30-May-97
D51 1625.206 1 Tailings Storage Facility - Reclaim Barge Channel Excavation Details 1=2 30-May-97
D55 1625.207 1 |Tailings Storage Facility - Tailings Dam Chimney Drain 1=2.5 30-May-97
D31 1625.210 5 |Tailings Storage Facility - Main and Perimeter Embankments - Plan 1=2.5 30-May-97
D21 1625.211 7 |Tailings Storage Facility - Tailings Embankment - Sections and Details 1=0.5 30-May-97
D30 1625.212 2 |Tailings Storage Facility - Material Specifications 1=1 30-May-97
D22 1625.213 7 |Tailings Storage Facility - Sediment Control and Seepage Collection 1=2.5 30-May-97
D23 1625.214 7 |Tailings Storage Facility - Sediment Control and Seepage Collection - Sections and Details 1=0.5 30-May-97
D26 1625.218 7 |Tailings Storage Facility - Tailings Distribution and Reclaim System - Plan 1=5 30-May-97
D27 1625.219 7 |Tailings Storage Facility - Tailings Distribution and Reclaim System - Sections and Details 1=0.2 25-Jul-97
D28 1625.220 7 |Tailings Storage Facility - Instrumentation 1=2.5 30-May-97
D29 1625.221 4 |Tailings Storage Facility - Instrumentation - Sections and Details 1=0.02 30-May-97 -
D42 1625.222 2 |Tailings Storage Facility - Tailings Impoundment - Tailings and Reclaim Pipework Plan 1=5 14-Aug-97
D40 1625.223 1 Tailings Storage Facility - Reclaim Pipeline Details 1=0.02 30-May-97
D39 1625.224 1 |Tailings Storage Facility - Tailings Distribution System - Details 1=0.05 30-May-97
D41 1625.225 2 |Tailings Storage Facility - Tailings Pipework Details Drop Box No 2 1=0.02 14-Aug-97
D52 1625.226 2 |Tailings Storage Facility - Reclaim Booster Pump Station Area - General Arrangement 1=0.25 14-Aug-97
D48 1625.228 2 |Tailings Storage Facility - Tailings Impoundment - Tailings and Reclaim Pipework Profiles 1=10 14-Aug-97
D32 1625.230 5 |Drainage Plan - Mine Site 1=5 8-May-97
D34 1625.231 6 |Drainage Plan - Mill Site 1=1.25 30-May-97
D33 1625.232 5 |Drainage Plan - Sections and Details 1=0.1 8-May-97
De 1628.001 2 {Pumping System - Plan, Profile and Section General Arrangement 1=5 19-Feb-97
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4. Clearing oround Perimeter Embonkment Seepage Collection

Pond finalized in the field.
5. Soft foundation soils to be removed as required by the Engineer, 100 o 100 200 300 400 500 m
6. As—built informatiom provided by Mount Polley Mining Corporatio Scale B >
7. Topography has not been updated from 1997 Fiyover.
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;Zebzfc;;?ﬁgfed at o later date, 1000 [~ Drain Grovel Precast 1800 1.D. concrete Subgrade preporation to comprise stripping of topsoil
monhole c/w step irons and organics and removing saturated materiols to
KEY PLAN DETAIL A 5,50 dia. ”D[R 17 HOP i- " establish o competent, bearing surface for fill
Scale A Embankment Foundation Drain (&Z") OEL; “"c pipewor, » HDPE Pipe penetrations placement as directed by the Engineer.
Scale D } | | 2. All pjpework to hove a minimum of 1 m of cover
Geotexlile wrap folded { ) oo 200 dio. DR17 for frost protection.
. Hole cut for 150 mm dia. over ond securely fostened HDPE oullet pipe . . .
i,ég[ g;fe,m ) DR17 HDPE toe drain Geolextile wrapped around low permeaditty Il _____ 71 Yo STl B All HOPE pipe penetrations to be waler ftight.
\ conveyance pipe pipes, securely faslened g/a(:/a/ il backfill = Cro Moin Embankment 4. Drain monitoring sump invert elevalions shown on
éggf P ey /2_ ,oco (( J// Seepage Collection Pond Table 1 may be odjusted in the field by the Engineer.
- S Soz. non-woven [/ 100 dio. Ferforoled Drain_gravel 750 dia, HDPE S 1000 Sump depth LI L £~ A 5. Buried pipework to be covered by o berm and clearly
Q geotextile wrop crPr P/Pe\“% 5 2 a8 D/?l? pipe S R TR I marked by a line of stokes.
“““““““““““““““““““ , =0 =& Precast manhole sections set 300 (vp.)
CRAGIIRES S s :oSB'G:SQ‘;_.';&)o-“qD.ogoo-vm_o@gg_.gQ.b z into 300 mm thick bose slob — l* P 6. Exploration trenches bockfilled in compacted lifts, with
600 N\NZ\4 NS k - Reinforcement 15 mm, Note: See Table 1 for additional materiol mounded at surface.
; - T 6 2 ;
Drain gravel | 1500 (min.) Afonetr:rllr,,yg Sump 00 both ways key elevations 7. 300 mm Frost protection loyer only required for Upper
DETAIL 8B SECTION 4 Basin Liner. Lower Bosin Liner fo have extra 450 mm
HOPE Seepage Collar f/_\i DETAIL 6‘ Scale D placed in one Iift for frost protection.
Scale € Embankment F oundahoga eD’ oin Tie~in (in Section) A 150 dia. DR17 HDPE drain 8. As—built information provided by Mount Polley Mining
Zone S backfilled ond outlet pipe, Inv. £l 909.3 Corporation. 5
compacted in 150 mm 1800 LO. Precast p E'l
Select fine grained till backfill with 10% lifts as required by the manhole Step rung, typ. 5
11,7 009 bentonite, placed and cormpacted in maox. Engineer \ 3
HOPE JOO mm lifts. Culoffs required at 7 m 4 4 ) ol
150 dia. HDPE DRI17 seepage collor spacing around seepage collar lo final NS N\Z\% 2
toe drain conveyonce pipe — 7 . embonkment toe. See DETAIL 6. 7 085 0 H 2 3 4 5 m 3
\ /- rench excavation 5 150 dio. HDPE DR17 Pi 150 di S |~ Trench excovated in D BEESSR 2
ia. ipe ia. . 3
LN LNA , o’ HOPE DR17 competent Zone S fil 200 dia. DRZI OLE outlet 7 05 0 7 2m  §
%. * ———To drain conveyance pipe Outline of HDPE o C Ot =l i
: - I~ Outline o ; . o
Zone S e monitoring - S seepoge collar HORE (pipe penetration, 0 9 9 20 0 0 50 m
HOPE blind flonge - - 8 sump S L, . 4 see Note 5 £ BERAFD ]
—~ RN 3-L-§ Il . DETAIL E :
TE N =~ 0 Concrete bedding up to Drain Monitoring St 100 o 100 200 300 400 500 m b
Zone S o \ 1000 pipe haunches (opprox. rain %’;2 Z’ 'Zg ump A [2®="="s " y g
S 150 mm thick) . ,é
N . NN
Toe drain conveyance pipe ggggmog/ bc:/g;reée;ne s 5 W—-Cen{fnuaus extrusion SECTION 5 A N IESOLD LIMITED
e e conveyance P . _s00 weld (both sides) Seale € KN P MOUNT POLLEY MINING CORPORATION
obutment for future use) DETAIL D . £ S EMGINEERS ~ VANCOUVER, B.C.
Conveyonce Ppe (in Plon) A . Roesioneo KDE MOUNT POLLEY PROJECT
Scale C 4 APR_18/96 |UPDATE FOR EXPLORATION TRENCH X
— 3 | NAR 25;95 UPDATE DRAINAGE & SEEPAGE COLLAR ora RDT/WAL/NSD TAILINGS STORAGE FACILITY
1 210 | TAILINGS STORAGE FACILITY — MAIN & PERIMETER EMBANKMENTS — PLAN . 2 JAN 18/96 |REVISIONS FOR REVIEW COMMENTS F'o ARA
1625.207 | TAILUNGS STORAGE FACILITY — TAILINGS DAM CHIMNEY DRAIN 6 | MAY 30/97 [AS—BUILT EMBANK., REVISED DRAIN DETAILS] J2JIS] 1 | JULY 15/95 |[FROST LAYER REVISED AND NOTE 9 ADDED CHECKED K},@ UNDATI%T‘AS&RESNER“ON AND
1625.111 | TAILINGS STORAGE FACILITY ~ TAILINGS EMBANKMENT - SECTIONS & DETAILS 5 MAY 24/96 |ISSUED FOR CONSTRUCTION 0 JUNE 2/95 [ISSUED FOR TENDER
ORG. NO. DESCRIPTION REV. DATE DESCRIFTION APPROVED REV. DATE DESCRIPTION APPROVED APPROVED /4}5 SECTION AND DETAILS
REFERENCE DRAWINGS REVISIONS REVISIONS oate  JUNE 2, 1995 J SCALE AS SHOWN [DRG, NO.510—-15—01—-1625,202i REV. B




- QQQ ternate / /
,\ ‘\.'\ Polley Lake arron A(eé
(=) \ </ |
i ) /

\’\ . Po//m @v/\ /
ORIGINAL _SETTING OUT POINIS v //“/v\
7

)
o
Description Point Northing Eosting SN )

s7 5 818 622.590 594 258.688 |*
52 | 5 818 392.402 594 765.778 %
5.

Setting S3 | 5 818 365375 | 594 995246
Out S4 | 5 818 238.539 | 595 240.350 2
Line S5 818 966.983 | 596 208.866
(s.oL) S6 819 304.035 | 595 955.881
s7 819 932.926 | 595 020.397 g />
58 820 025.632 594 375.061 ‘Oo Perimeter Embonkment
. A\) seepage collection pond
Stripping 513 818 233.372 | 595 392.851 \/Qo‘? e g ’ /
Limits S14 818 696.416 | 595 997.943 | A \ p
515 818 828.350 | 596 066.684 | \) A% i ,
. ’Y/) /1/_/] Perimet® mbq/‘l iment
Moain Embkmnt. 519 818 461.203 | 595 790.290 N ’\ X Stoge I crest’El 934
Seepage $20 818 391.047 | 595 697.013 < toge I crest £l 934
Collection s21 818 317.351 595 752.085 g
Pond 522 818 387.678 595 845.590 /

7 - Main Embankment
Reclaim 523 818 743.870 595 479.103 .
Borge cs 818 856.841 | 595 365.834 \ seepage collection
Channel 8c 818 879.675 | 595 408.055

£ 818 903.862 | 595 375481

818 899.065 595 397.857
819 007126 594 840.706

/
apreél /'/}vert /L

£/°918 7
4

818 550.264 595 840.492
818 447016 595 949.303
818 430.386 595 930.655
818 437922 595 940.674

Bootjock~Morehea
Connector Relocatio

o S ¢
i 1 }H
A !, Jlszs.zn
3 -

Law?r \ N AN N A T T S N N AN
c2 818 243.100 | 595 432.097 bagin ivec=” NN W WV NY T A2 /
& 818 123.222 | 595 522260 L\/\\\,-\J U ,
£C 818 112295 | 595 505514 ; SN
PL2 818 117199 | 595 514252 ,K;ie/agc pipeiH

W
rgnsuitable
|

R
RN
QO LLLHLGLG LLHEL LOHLLG ] LLLHLOLOLG ] LLLG | GOHL | GLLG

! ) material
Boolfack ~— c3 818 096.998 595 273.949 - \
Moorehead &6C 818 009.797 595 322.894 “
Connector £C 818 002.473 595 241.322 /
Relocation PI3 817 987.827 595 283.752 i
c4 818 228.844 594 248.367
BC 818 333078 594 283.514
£C 818 307.478 594 171.448
FPl4 818 354.995 594 220.025
Chopnel fnvert
LEGEND
c? - Curve No. 1 (bp.)
8c - Begin Curve
(34 ~ £End Curve
Pl ~ Point of Intersection
for Curve No. 1
NOTES

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

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

J. Topogrophy has notl been updated for 1997
Flyover.

4. Pipeline alignments lo be updaled bosed on

CAD FILEN\1625\D17\D17 1:5000 Plot 1=% WAY 28, 1997

as—built survey.
Scale %, -
NIGHT_PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
ERE /LAEERS ~ VANCOUVER, B.C.
1 "“
\ I Y cesionen  KDE/KGB MOUNT POLLEY PROJECT
i /! ot . ’&
MAY 30/97 | AS-BUILT LIN;S:éEELéBANKLEAENTS, K ) & 3 MR 22;95 UPDATE ROAD & BORROW AREA ADDED R E}JWN WAL/VY/NSD TAILINGS STORAGE FACILITY
PONDS AND HANNEL 2 [ JAN. 18/96 | REVISED SEEPAGE COLLECTION POND k N
1625.213 | TSF - TAILINGS CONTROL AND SEEPAGE COLLECTION 5 | MAY 24/96 | ISSUED FOR CONSTRUCTION 1| JULY 27795 | POINT 516 AND S17 DELETED CHECKED K)G STAGE ]1" TAILINGS IMPOUNDMENT
1625211 | TSF — TAILINGS EMBANKMENT — SECTIONS AND DETAILS 4 APR 1/G6 | DIVERSION DICH NOTE AND CULVERT 0 | JUNE 2/95 | ISSUED FOR TENDER GENERAL ARRANGEMENT
DRG. NO. DESCRIPTION REV. DATE DESCRIPTION APPROVED REV. DATE DESCRIPTION APPROVED oy gy = '7§7 APPROVED K/ 6
REFERENCE DRAWINGS REVISIONS REVISIONS pate JUNE 2, 1995 1 SCALE AS SHOWN IDRG. NO.510-—12—02—-1625,205‘ REV. B




/ \9

i 2%

i Sﬂ\ Access Road from dense glacial
\ ‘\ materiol (typ.)

N Original til or other select locally excavated
N Borrow Areo 24" o
N / 000 _min. dia .
\ ]"*——‘1 Reclaim Pipeline 6 m minimum to
\ ‘ 2% K Reclaim pipeline invert
N - , ..
/ % W | f——~ N /-Ur/g/na/ ground
AN D /77 it Wittt N T e
N I 2
N

Wearing course 200 mm 7

\
3
3

<7 N

{
24" dia, Reclaim Pipeline
Kg}z/

|

e

Channel invert £, 937

-

Lacal roxd realignment to |allow
sweeping bends in steel pipeline

Bengs achieved

Joints—ortyVict N thickness (typ. all sections) I I
, B \ AN 4 .
~ Y 10 000 rmin.
S , \\ \\ SEC”ON ’ '
5 819 000 \ Scole 8
N\ | Local breoks in berms for
* . N droinage (typ. oll sections
N -~ ggzg:eé /Z_7e=g,zl ond oll berms) 8000 min. 24" dia. Reclaim Pipeline
== ——— [ ~.I (suspended from borge to shore)
e - - i )
Ramp, £l varies
* , : & ven Original ground
- Channel invert Ramp 3/ : 2 e A S N~ ST
*= £ 922, see Note 2 \ \, : 17 =
{ ge localed ot Ramp~3 Glacial til (typ.),
at start-up, see ODETAIL A see Note 3
* ) \
\ Channel invert at
* & Rorip 1 E1. 918 - SECTION 2
& / Scale B
5 818 800

7
b Pond ot sla’r{—~up
app\rox. £ 827
\ i

) Reclaim Borge A
“ [‘::‘““"1 " 24" dio.

Reclaim Pipeline .
/0r/g/na/ ground

N

y
e /«\./’9?‘ j
N _922 ‘\\\/

| 3 m min. woter depth

ﬂ
L3

K,

K,

¥

594/800 £
\,/K
N

595 000 £

\ ' / for barge operation,
\ / g\*’l SECTION 3 see Note 1
o~ \ { J Scale 8
1 PLAN — RECLAIM BARGE CHANNEL /N
Scale A
T i 24" dia. 00!
§ 8900_min. / Reclaim Pipeline § 8029
- I S 4 ) 2%
/ v NG f
— ) 1.5:1 1.5:1 5 24" gio,
—== P —_ (\ Tailings Pipeline
f Fixed concrete” Gnehp — I ! T~ Access Road \y 4 b 5 2
/] N . —
~— M/ —biock and pipe ball join = / Se— ] _ NOTES SECTION 4, 1625218, 1625222 SECTION 1625218 , 1625.222
see DETAIL A/1 2;5'22‘3 N7 1. Borge requires o minimum waler depth of 3 m for operation Scale & Scole 8
— _.__._2.4_"_ # Recloim _/%'pe;/{n_._ L 7y 2 N Py and can operate over a 5 m range (see Drg. No. 1625.223). :

2. Pond level ot stort-up opprox. El. 927, with initial occess
rood and ball joint of El. 928 and channel invert at
£l 922 or lower,

J. Additional access romps to be added os required at
/ 3 m elevation increments. If the initial romp is moved 10 4 20 40 m
Invert elevation down chonnel from the assumed start—up location, Scale C 2= e ==, i

increasing | additional reclaim pipe will be required.

X | Scale &8 10 5 0 10 20 Melres

: 4. Compacted glacial il placed olong the borge chonnel
excavation when higher permeability solls encountered (to 100 50 4 100 200 Metres
T ! meet basin liner requirements), os directed by the Engineer. Scale A o™ e T S P =, ]
T—
) 5.

As—built information provided by Mount Pollsy Mining Corporation.

CAD FILEN1625/053/D51  1:2000  Plol 1=2 MAY 28, 1997

| 6. Topography has not been updated for 1997 Flyover. KNIGHT PIESOLD UM'TED MOUNT POLLEY MINING CORPORATION
//4e 7. Pipeline alignments to be updated based on as~built survey. ) P QEERS = VANCOUVER, B.C.
DETAIL A T MOUNT POLLEY PROJECT
BARGE ACCESS RAMP { ——

TAILINGS STORAGE FACILITY

1625.995 | 15F = RECLAIM PIPELINE DETAILS —p
1625993 | 1SF — TAILINGS IMPOUNDMENT - TAILINGS & RECLAM PIPEWORK — PLAN 1| MAY 30/97 [AS—BUILT RECLAM BARGE CHANNEL 275 . KS heoeo KOE RECLAIM BARGE CHANNEL
1625.218 | TSF_—~ TAILINGS DISTRIBUTION % RECLAIM SYSTEM — PLAN 0 [ JULY 15795 |ISSUED FOR CONSTRUCTION PNl EXCAVATION DETAILS
DRG. NO. DESCRIPTION REV. DATE DESCRIPTION APPROVED REV. DATE DESCRIPTION APPROVED \?Q,Ngﬁg}" APPROVED KJG
REFERENCE DRAWINGS REVISIONS REVISIONS oate  JULY 15, 1996 I SCALE AS SHOWN [ DRG. NO. 1625.206 ] rRev. 1




N

o Ch. 24400

£1. 920 min.

L« Py, Outlet droin, see Note 3. Main Embankment

Geatex[//e locolly onchored Seepage Collection Pond

aver exposed filter materials 0u tet pive, £ 912 by 10 m long past toe
of slope for each culvert

—7— = =
2m min. of Zone 8 \Long/[ud/na/ drain E/ 908.5 / / £, 9083 -
o0 o ’b 9/0”2 d"jlﬂage (see section 2) I 7 Overflow culverts
system
\ Y e Embankment Foundation drain Drain monitoring sump e o Dra

p—
Ca
5
< A
_ 26400 S
N S.0.L.
/\ 13 000 | 8000 6000
!
4000
St 7 A
Ch. 25400 940~ age b (1997) |£l. 934 .
e\l Stage fo ! 1. 9371
— WS bepgitacod o, over (%) &1 927~ | ] | [ e ez
| ; 9301 Min. Pond level £l 925 Z Chimmney drain 1 m
l' prior to tailings deposition 0.5 min. continuous width
/

Lower bosin
liner

Zonesa 9157 3

jprap apron 3 m wide

Elevation (m)
«
3
T

©

~

Q
T

200 1600 foundation drains conveyonce plipes nv. £, 911
onkment W\ 41 400 | Groundwater monitoring
on--drdins K well GW96—3
' Toe drain \ Ry \
conyeyonce plpe
T K SECTION 1
_outlet Drain, MAIN EMBANKMEMT A Bedrock approx.
see Note 3 Scale B — =ik £l 8727

Q
74 X
]
Overflow culverts (E/, 857
7 Moain Embankment
Lgwer A . - Seepoge Collection Pond,
Bgsm I.In r ! % ee DETAIL C/1625.214
w , N L e \g : f‘} NOTES
i ’ /Seep e Recycle Sump
/ ch. 2 +00 s A e e T Longitudinal droin instolled with invert El. 915.7 m
| _ \ : P prox. Ch. 18+50 to 23+00. On the right obutment,
e e e e /0 h. 16+00 to 18+50) it was instolled lo invert
\ - L T . . El. 929 m in placed and compacted Zone B fill,
\2‘/7. )9+5 ge,‘,’,";x,”,,f’,”o:,':,‘,'j/’,’ped o |7, - T—Cnimney Drain, 1 m On the left abutment (Ch. 23+00 to 25+25)
N , minimurn of 500 mm min. continuous width it was instolled in original ground, following the
=N . 7b0£’{7" é;f;g/[udma/ Drain prepared ground surface.
e e, o £l
Compacted fill -1 e v T . 2. HOPE toe drain conveyance pipe to be installed at
surfapce 500 mizy -\ -, -+ 1300 min Joter date. To be bedded with concrete as shown on
. et ., Drg. No. 1625.202.
NZN4 ) ) o 3. Outlet droins to be extended to Drain Monitoring
. N Sumps during Stage /I construction.
Bootjack — Morehead ;\L . '. T —1 [1 4. As—built information provided by Mount Pollsy Mining
Connector Relocation 20;7/9 I3 . o Fone & Corporation. =
il [ 4 =
\ . S flll\ 5. Topography has not been updated for 1997 Flyover.
. :
£l 915.7, L - S 3
see Note l\ * Y g
150 mm Perf, C‘PI'/ L7yp¢s» & Fiter Sond 1000 2002000 Z300 mim
g 10 [ 10 20 30 40 50 m
- y
SECTION 2
100 50 0 100 200 m
s LONGITUDINAL DRAIN/OUTLET DRAIN DETAIL A PR — .
<2 L.
%gé‘h:—‘lﬂ?v g [y Scale C
i
T N T
= >~ KHIEHT-PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
/saguﬂp\e@amgerzs ~ VANCOUVER, B.C.
\ 7 / g osoner KJB MOUNT POLLEY PROJECT
\ !
e yr \ MAIN EMBANKMENT /)\ e WAL/DHS
— ) NS Scale 4 ) : — TAILINGS STORAGE FACILITY
1525.214 | TSF = SEDIMENT CONTROL & SEEPAGE COLLECTION — SECTIONS & DETAILS T T WAY 30787 | AS—BUILT EMBANKMENT AND POND ZI0 oreced |
1625.202 | TSF — FOUNDATION PREFARATION & BASIN LINER G | SEPT 4/965 | ISSUED FOR CONSTRUCTION TAILINGS DAM CHIMNEY DRAIN
DRG. NO. DESCRIPTION REV. DATE DESCRIPTION APPROVED REV. DATE OESCRIPTION APPROVED APPROVED ,(/6
REFERENCE DRAWINGS REVISIONS REVISIONS oate SEPT. 4, 1996 l SCALE AS SHOWN l DRG. NO. 1625.207 | Rev. i




- Q
O P / %
3 N Q/ 0
[P ) N /
rp—s ) < (S
7 7 ~HDPE toe drain conveyqnce Y / W/
ipe peretrating—obutme) ? (N / |
\ be instolled of a loter dots YA / / |
\ see Drg. No. 1625202 / / !

Chimney/L ongi/ud/'na/\
Drain

A\-

®
3
g
QS

W\ — / Seepoge / \ /

: R /e - :
= Strippinglimits / eereie .S“ump/. \4\ A — -7
. \ " —_——

/ 5 ) L
/ / Chimney,/Longitudinal
[Perimeter Embankment A N\ - Drain, see Nole 4
920 / Seepage Collection Pond, / v, /
\ See OETAL £, Org. < /

No. 1625.214 7 Drain Monitoring
mbankment i\ /\ Y /
founglation—drains

Surnp
R |
T

oe drain ' I )
conveyonce pipe

Y, B

> | \\.
N // \
Outlet Drains, \_ YoN
see Note 4 \ \4
NN

Overflow culverts

b Moin Embankment /
L] 4 Seepage Collection Pond, /
4 P 1 see DETAIL C/1625.214 |
L] | /
l i/
/S‘eep e Recycle Sump //
________ A

Drain Monitoring | |
Sump | l

Qutlet droins,

see Note 3 \
or unsuitab,
erial

A NOTES
I.

Chainoges defined by selling out point S1 at 5+00.
2. Extent of Basin Liner detérmined from exploration
trenches.

3. Outlet Drains for Main Embonkment to be extended
to Orain Monitoring Sump during Stage Il Construction.

4. Chimney Orain, Longitudinal Drain and Outlet Drains
for Perimeter Embonkment to be instolled during
Stage Il construction.

5. As—built information provided by Mount Polley Mining

Corporation.

Topogrophy hos not been updated for 1997 Flyover.

7. Details of Pressure Relief Wells ond Pressure Relief
Trenches shown on Drg. No. 1625.211.

Booljock ~ Morehead
Connector Relocation

7,

1

o

=25 MAY

| PERIMETER EMBANKMENT

irain /nveyance \ Scale 8
nelrdtiag obuiment to
insto, da[{]{a\% ote, N 02 0 50 100 m
. 1625, 000 4 et T e Tl
S NS 4 100 50 0 100 200 m
'y l e
, / ‘ __PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
{ y /SYGINEERS ~ VANCOUVER, B.C.
S
MAIN EMBANKMENT / 17 [ oesoes koE MOUNT POLLEY PROJECT
Scale A !
3 | AFR 1/96 | OVERFLOW CULVERTS ADDED K. DAK. oRAWN RDT
5 | may 30/a7 |AS=BUILT EMBANKMENTS, PONDS Y 6 2| MAR 25/96 | UPDATE ROADS AND DRAINS . ; TAILINGS STORAGE FACILITY
1625.214 |TSF — SEDIMEN] CONTROL & SEEPAGE COLLECTION — SECTIONS & DETAILS AND LINERS J 1 ] JULY 27/95 | BASIN LINER AND DRAINAGE REVISED s | crecxen ,Lf)é MAIN AND PERIMETER EMBANKMENTS
1525202 | 1SF_— FOUNDATION PREPARATION & BASIN LINER — SECTIONS & DEATILS 4| WAY 34765 [ISSUED FOR CONSTRUCTION 0| JUNE 2/95 | ISSUED FOR TENDER h za PLAN
DRG. NO. DESCRIPTION REV. DATE DESCRIPTION APPROVED REV. DATE DESCRIPTION APPROVED °°0EL’LE22 2? APPROVED ﬂ/ﬁ
REFERENCE DRAWINGS REVISIONS REVISIONS oate  JUNE 2, 1995 ] SCALE AS SHOWN |DRG. NO.510—14-—01-—1625,210I Rev. §




S5.0.L.
A ZONE MATERIAL TYPE PLACEMENT AND COMPACTION REQUIREMENTS
13 000, 8000 6000
| 4000 BlanketToe Fitter sond Placed and spread in moxirmurm 1.0 m thick loyers.
940+ Stage b (1997) |El. 934 Drain Vibratory cormpaction as directed by the Engineer.
Stage fo Z £l 931 Foundation Drain Grovel Ploced ond compocted as shown on the Drawings.
- (1996) £, 927~ | / £l 929 Drain
2 . . . . N
. I m min. continuous width s . . P N
9301 Min. pond level . 925 Z e Chimney drain . s Glacial till Placed, moisture conditioned and spread in maximum
? prior to toilings deposition < ,M Longitudinal droin (SECTION 2/1625.207) 300 mm thick layers (ofter compaction).
~ 5009 \IE.\_ 2 £l 920 rnin. Vibratory compaction to 98% of Standard Proctor
5 920k 5_awer basin Zone S —~L ___ _Z_o_gg_q__‘jl { Outlet drain, see Note 4 /_ga/-n Embonkment maxirmurn dry densily or as gpproved by the Engineer.
= iner Slope . 7
8 £l 915.7 (i et N Geotextile locally anchored eepage Collection Pond -Riprop apron 3 m wide g Glacial till Placed, moisture conditioned and spread in maximum
2 over exposed filer moteriols Outiet pipe, £, 912 by 10 m fong post toe 600 mm thick layers (ofter compaction).
W NTRY e — M_ ] D . of slope for each culvert Vibraltory compaction to 98% of Standard Proctor
9101 2m (min.) of Zone B fill R Y = ’ ) 7 maximum dry densily or as approved by the Engineer.
below drainage systemn (lyp.) Embankment 3 . . ) .
foundation drains Foundation drain Drain monitoring sump g"'i’ /{’05»'0 Cr‘r’,%e’g-a Chimney Tppe 8 Placed and spread in maximum 600 mm lhick
go0l 41 400 conveyonce pipes Inv. £ 911 m Drain Filter Sond lgyers. Compaction os directed by the Engineer.
' Groundwater monitoring
well CWIE-3 \ Boz. non-woven 1000
MAIN EMBANKMENT /\ geotextie wrop R "L proin Gravel
Scale A N\Y/Z N4
100 Dia. perf.
Bedrock opprox. CPT pipe — 1
. 87.
e £l 877 I3
o N
8 . ]
S S S
+ . £ 857 ; 3
HDPE Toe Drain Conveyance Y Chimney Drain cover over HDPE Toe Droin Conveyonce ( 150 mm Dio. borehole ¥ §‘
pipe penetrating abutment ) Longitudinal Drain (typ.) pipe penetraling abutment - backfilled with Type 8 &
capped for fulure extension, 8 COPP;’/O’ fO; fulure extension, o, pon—woven 1000 filter sond ) <
940 see Note 2 Chimney drain Stage Ib crest £l 934 see Nole geotextile wrap \" 8
lto E. 929 ! ( ; L g
S NZ\4 . s
. 100 Dio. pert. QS K g
_ op L CPT pipe Lo ® ] 5
& TN . . ] S
N Longitudinal drain, Longitudinal droin, e A
§ 90r L3 obove prapored 12,0m eloy, prsigred L i Grovr i |
] surfoce lo £l ), ' :
3 (see Note 1)  — 0 0T ——————— (see Note 1) FPRESSURE RELIEF WELL
ool Prepored subarad i TYPICAL DETAIL
repared subgrode ) o Seale C
....... S
Trench typically 3 m long, / 8 7\ NOKES
g00*~ LONGITUDINAL SEC:” ON OF MAIN EMBANKMENT A bockfilled with sondy gravel 1. longitudinal drain instolled with invert £l 915.7 m gpprox.
'Looking Downstream Ch. 18+50 to 23+00. On the right abutment, ( Ch. 16+00
NT.S e to 18+50 ) it wos inslalled to invert El. 929 m in ploced and
compacted Zone B fill. On the left abutment ( Ch. 23+00
to 25+25 ) it woas inslalled in original ground, following the
prepored ground surfoce.
S.0.L. wE 2. HDPE toe droin conveyonce pipes for Main Embonkment to be
. . instolled of o loter date. Delails shown on Drg. No. 1625.202.
940 — i Chimney Drain, see Note 3 bt
8000 13 000 / 3. Chimney drain, longitudinal droin and Outlel drains for Perimeter
‘ ! Stoge b El. 934 PRESSURE RELIEF TRENCH Embankment to be installed during Staged Il Construction.
2000, Perimeter Embankment
i1 Outlet drain Seepage Collection Pond TYPICAL DETAIL 4. Outlet drains to be extended to Drain Monitoring Sumps ~
~ 3 o . 2
\§, [ Z Zone S ~. ——|2 ’ see Note 3 Drain Monitoring Sump Scale € £ 930 during Stoge Il construction. =
g R ! TN !/ ] \ ,_[ 5. Fill plocement rotes to be modified by the Engineer if excess
] 9301 [ PO ———— 7 927 3 o . e pore pressures monitored in fill or foundation piezometers. 3
S CITLTL LTI LT )é*_f:\ A < utlet pipe 2
& Ikt R L § I — ‘ £l 926.75 i £l 925 __3__.1’ gve,,za;o cu/verg‘_ 6. Groundwater monitoring wells to be installed by others. .:"
x mm Dia.
/T/T ! Inv. £1. 917 m ’ 7. As Built Information provided by Mount Polley Mining Corporation. ;
Groundwater rnonitoring T L yor _0 d ol J ¢ ‘.5 i &
920 well GW96—1 Bedrock c Rt g
TN Bedrock opprox. 10 5 0 10 20m 5
PERIMETER EMBANKMENT — = e T = 5 e
1
10 0 10 20 30 40 50 m E
Scale 8 H
A [ ™ oy |
L g
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NOTES g
2
1. No more thon 10% of Zone S5 materiol shall be coarser El
than the Zone S Coarse limit and such material shall 2
be finer than the Zone B coarse liit. Zone S materiol
which has o gradaotion between the Zone 5 and B coorse
limits sholl be well spaced out and sholl not form continuous & - PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
laoyers or sizeable lenses. L ¢ Q@ SETING mEERS — VANCOUVER, B8.C.
N/t o
2. For Filter sond, the portion passing the No. 40 sieve eg] .“.J DESIGNED KDE MOUNT POLLEY PROJ ECT
must have a plasticily index (Pl) of zero. § K ¢
3 - J] orawn RDT
oy ; TAILINGS STORAGE FACILITY
2 T MAY 30797 | REVISED LIS y AL Floceo )4
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Access Rogd from dense glocial

il or other select locally excovoted
material (typ.) 8000 rmin. 24" dio
Reclairn Pipeline

& m minimum to
Reclaim pipeline invert

2 I Original ground
<, /‘

. B\
N . \ N Wearing course 200 mm
~ \\ AT thickness (lyp. oll sections)
P y . 1 \ \ Future Borrow Arec 10 000 min.
t
™~ i ,/"// ™ ‘ - i ’
~ ; o - e 5
N e
\ ‘\4»<+/—/ — \ 3
~. Originall Borrow Areo - NG — SECTION 3, SECTION 1625.218
ANy e = X RECLAIM BARGE CHANNEL
. ),/ Scole B

) /N
Seepage recycle
/ pipelines, by Others

Pumphouse and
pumps, by Others
see Nole 5

‘ Grating to be welded to inlel,
. _— comprising 15m rebar welded

SZZEN / ﬁl/ to culvert at 100m cenlres,
zZ-7 AN \//’« -Bootjock=Moreheod

= both ways —.
EZE \ < " Conneclor relocation” Mox. WL EL € l &0
= /X/ 450 mm dio. 3 (== -—[ >
- - CSP culvert I <}/
Min. WL E1. 8 See Note 5\
{ 2000 mm O.0.
- ¢
Pond floor £1. A-\ concrete sump
- A Deod storage «)
st ; ['on/'/ 1 Moin Embonk ; ™ 200 mm thick concrete bose Seepage recycle
Instrumentati ain Embankmen . . vmps, by Others.
PR ‘\ 7 . ~ e P .
\Mom(opng Hut } \\ }Spgfe;pdage Collection \\ T~ earvaron MAIN PERIMETER See Note 3
) I EMBANKMENT | EMEANKMENT

s L
“_Primary sediment conteél

hind Main Embankment
ofter-commencerneént of

g A p/aE‘er%er%
-
o e

NIRRT R

A I 908.0 925.0 DETAL A
L7 Overflow culverls, \"‘\ 903'5 925'0 & SEEPAGE RECYCLE SYSTEM
9 See DOrg. No. 1625211 S ! : NTS
P - 909.5 928.0
> A 7 911.0 930.0
i“l 1625214 ‘
e v . K v NOTE
v ‘ -‘- \\\ : ! 1. Test pils indicote 4m thickness of tll in proposed focotion of
borge channel. Additional test pits will be required to confirm

Y
! Seepage recytie adequate thickness of Ul to finalize borge channel olignment.
! sump, see DetalA_

i} 2. Compacted glaciol lill sholl be ploced along the borge channel
7 excavalion if higher permeabilily sediments encountered (to meet
basin liner requirements) as directed by the Engineer.

Seepage recycle

“DroinMonitoring pipelne by Others

C SumpTT T T

N

I
I ;
1625214 ..
e

N

\'\\ A Basin Liner Limits, K 2 7
see~Note 4 ~ L 7 3. Seepage recycle pumps lo be electric submersible purmps,
\ “~ discharging to pipelines extended up 0/S face of failings
. N ™~ embonkment. Pump sump lo be lully enclosed with an insuloted
\\\ building ¢/w venting ond I bean suitable for roising the pumps.
wet or unsuitoble f 7\ 4. Extent of basin liner determined from exploration trenches. 4
malerk
C - 5. Pumphouse by C.S5.F.M. Engineering. Ltd. see Drg. No. 903 5
6.  Penetration of concrele sump by CSP culvert to be water light. 3
2. . !
. —
N&?ﬁ?/ 4 7. As built informotion provided by Mount Polley Mining Corporation. &
. ~— 8. Topography has not been updated for 1997 Fiyover.
! —
i ™~

4 \ N B 0 5 g 70 20 m
- /} 100 50 g 700 200 m b
' A sl J E
T / &
. g

’/ .
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~ 540

940 : Moin Embankrnent
Primary sediment { Stage b crest £l 934
control
F i 7 1930
~ 930 Chimney Orain System _E\
£ &
Z Drain monitoring Moain Embankment X
L 9t sump /— seepage collection pond 1920 8
E EZZoIo) Fence E
[ = [
gr0l T o T T ___.______i 1 / e 1910
-
900 L 1900
\See DETAIL A

7
SECTION 71625213

SEEPAGE PROFILE
Horiz. Scaole C, Vert. Scole A

Fence, see Note 2

Drain Monitoring Sump
oullet £1. 808.5, see
Drg. No. 1625202

Pumphouse,
see Note 1

Fence
SH: TV

SH:TV
Seepage recyc/e sump see

DETAIL A, Drg. No. 1625.21
DETAIL A
MAIN EMBANKMENT SEEPAGE COLLECTION POND
Scole A
o 930
7 929
=~ .
-~ & Storage copocily for
B | rommet aparaing e fecommented |
t Q 2 prange approx. d g . 928
NS 4000 m3 P
S
N ! 8
S ¢ | R
§ g 3 T 927 N
LE ] Min. Operoting
| Level £1. 926
4 926
|
! I
5 l . 925
o 2000 4000 6000 8000 10000 12000

STORAGE CAPACITY (m?)

PERIMETER EMBANKMENT SEEPAGE COLLECTION POND
DEPTH/CAPACITY RELATIONSHIP

Overflow culverts, see
Drg. No. 1625.21171

Boolfack—Morehead Connector.
Relocate ond widen for field Fit
around seepage recycle purnpsiation

LH:IV

Overflow culverts,

6000 ,

750

2
SECTION 1625.213
TYPICAL SECTION FOR BOOTIACK-MOREHEAD
CONNECTOR RELOCATION
Scole B

Pumphouse,
see Note 1

Drain Monitoring Surnp
oullet £ 926.75

£ 930
‘ (Over//aw culvert, Inv. £1. 929.7

£l 925
—f

Seepage recycle sump see
DETAIL A, Drg. No. 1625213

L

See Drg. No. 16252117
£
DETAIL 71625270
PERIMETER EMBANKMENT SEEPAGE COLLECTION POND
Scole A
\
NOTES
7! Pumphouse by C.S5.F.M. Engineering Ltd. see
0 9117 Drg. No. 903
’\? Mox. Operoling level £l 909.5 A 2. Fence to be six feet high, chain link with 2 inch
\E_ 3 "E\ goivanized posts and two six foot wide occess gates.
N Q - 910 X Not yet instolled (May 27, 1997)
Y Storage capacily for normal __). >
& Q operaling Sange TPPIOX, v e s e s e e o s i e o] S A J. As=buill inforrnation provided by Mount Folley
Q8 12,000 m ~_ | s Mining Coporation.
9% ? 909 &
&\g_ '_/__l _ lMm Operating Level £ 9085 | T
3 . . - 908
0 10,000 20,000 Jo,000 40,000
STORAGE CAPACITY (m?)
20 10 0 20 40 60 80 100 m
MAIN EMBANKMENT SEEPAGE COLLECTION POND 2 1 0 2 4 6 & 10m
DEPTH/CAPACITY RELATIONSHIP g e ™ e ™ e M e ™ i ™ e = i ==
9 5 0 10 20 30 40 50 m
A o 0 e s = e ™ i s S s |

CAD FILE: \1625\D23\023 1:300 Pial 1=0,3 WY 29, 1997
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DRG. NO, DESCRIPTION REV. DATE DESCRIFTION APPROVED REV. DATE DESCRIPTION APPROVED Y| aperoveD gjé Co CTION SECTIONS AND DETAILS
b3
REFERENCE DRAWINGS REVISIONS REVISIONS AT ’UffNE 2, 1995 l SCALE AS SHOWN ‘DRG. No.510—19—02.—1525,214[ Rev. 7




\ - for continuation, see Drg. No. 1625222
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See Mark 19/1625.224
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{7 ii NOTES
g ; ’
3 é’x ’ ?qr/,‘ igs\and // F // ; ’ 1. Cross draoin culverts located in the field.

¢ { Regloim Pjpeline \\ i // y. . Booljack Creek crossing located in the field.
AL \ ‘ 7\ /’f W Lol ' = /

X N T e i v ( x 2 mm minimum wall CSP culverts with 500 mm
AN N 49 / \ 7 ‘ minimum depth of cover. Backfill to be well graded
a / \" | \ and compacted sand ond gravel.
; { :
te 3 4 70 .
@ 5 - \

. Pipelines under logging roods slegved in 900 mm &

{
é ;7/%,,‘;‘;5\ N}; ;\ kP . Profiles and quantities on Drg. No. 1625.225.
N\ . Millsite sump drainage inlet to be installed
before start—up.
1

. As—built information provided by Mount Polley
Mining Corporation.

. Topography not updated for 1997 Flyover.

:,:"1;,‘,’ 4 Nt
;\U!«\\ N Vi

W J i i
“SIGNATURES AND PROFESSIONAL SEAL ON PREVIOUS REVISION”

CAD FILEA1625\026\D28 1:5000 Piot 1=5 JUL 24, 1997

L {
Cross Drain (C/D,
ool 58 (B8 sooe | Ppmpmmt 20200500 100500 Metes [ KNIGHT PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
cale e . CONSULTING ENGINEERS — VANCOUVER, B.C.
1625.231 | DRAINAGE PLAN — MILL STTE JULY 15796 |PIPELINES RELOCATED, SEE NOTE 5 oESGNED MBS MOUNT POLLEY PROJECT
1625228 | TSF — TAILNGS DISTRIBUTION AND RECLAIM SYSTEM — PROFILES MAY 24/96 |ISSUED FOR CONSTRUCTION
1625.226 | TSF — RECLAM BOOSTER PUMP STATION AREA ~ GENERAL ARRANGEMENT APR 19/95 |NOTE ADDED oRaNN  VY/RDT/NSD
1625.227 | TSF — JAILNGS IMPOUNDMENT — TAILINGS AND RECLAIM PIPEWORK PLAN APR_1/96 |MILLSITE AND CONTROL POND REWISED * TAILINGS STORAGE FACILITY
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REFERENCE DRAWINGS REVISIONS oate  JUNE 2, 1995 [ SCALE AS SHOWN | DRG. NO. 1625.218 | Rev. 7




conditions encountered in the field. ~— Free droining local fill over

Slope angles bosed on soil and rock Originol ground
Minimum onticipated slope 1.5H:1V for pipeline as required for

glocial ) and 0.5H:1V for bedrock. onchoring, see Note 3 200mm thick wearing
S~ € Rood / course, see Note |
1509° ' 2000 ! 4099 Sofety berm c/w local
- /000 ) ole | breoks for draoinage
Runoff Diversion SIS T \ ! Riprap or erosion resistont X
Diteh M & 257~ | 2x 1000 material placed to the Wearing course
7 /\ D e tisfooth 7 th in roadway only I
. . AN @@ 1< = satisfaction o e 3
Riprop erosion 7 7 7 ~~o Engineer ~
protection aos required / ~

by the Engineer

\; ity 7.4 'O% [od OC C 4] ° DCQB
Slope I == = _—l 7 c [~} I <
S~oV : 0.5H . 1000 > ( 450 mm CSP cu/verij\\\ o O . e
~ Runoff Diversion /?ec/a/m p/pe/me Toilings p/pe//ne with min. 2% slope Q el FIll material compacted

Ditch see Note § see Note & - 6° o Gt in 150 mm lifts

700

] 4] fo] &
§ 2 8 e R
- SECTION 1625.218 S AR . o
e . Lt 'ean sond or fine grovel
. OIVERSION DITCH AND CROSS—-DRAIN CULVERT FOR TAILINGS ACCESS ROAD 2. -1 7 well compacted m‘mgspecia/
Riprop erosion protection S~ Scole 8 hand held compactors in
as required by the Engineer Slope ongles based on soil and rock 150 mm lifts
conditions encountered in the field. Pipe invert. o
N Minimurn anticipoted slope 1.5H:1V for elevation veries A
S~ glocial Gl ond O.5H:1V for bedrock \ . A =~
= . DN Y ar Overexcovation os

required for bedding

\\\\\ /Or/'g/'na/ ground \
. - . ™ Trench bottom free of lorge
J00. |, Pipe 0.0. 00 rocks or prolrusions

Pipe containment
channel, see Note 4 (200mm thick wearing Vories
]

course, see Note 1

£ Ro
100 4000 Srecks Tor weimage””" TYPICAL DETAIL FOR BURIED HDPE PIPE

-~ ! NTS

Free draining local fill over
pipeline as required for
aonchoring, see Note 3

Reclairn pipeline,
see Note 5

Min. 0.5 m depth of fine grained (il
required. Till liner to be compacted
in ploce or placed os directed

by the Engincer 2. for crossing under road, ltailings ond recloim

NOTES

Tailings pipeline,
see Note 5

1. Wearing course required for Tailings Access Road,
Reclaim Barge Access Road and Bootjack-Morehead
connector relocotion only.

14 !
pipelines to be installed in individual 900 mm (min.)
SECTION 1625218 , 1625.226 dio. culverts laid under road with 500 mm min,

TAILINGS ACCESS ROAD WITH DIVERSION OITCH . cover. Culverts loid immediately downslope of
cross—droin.
Scole B

. Spacmg of fill for anchoring to be determined in
900 6 (36" #) CSP Spill 'the field by the Engineer. Anchor posts or concrete

/ containment pipe sleeves onchor blocks con be substituted for locol fill
) |

1.8 m # Ppe Arch Culvert,

€ Road 4 Tren .
, ch width maoy vory locally to accomodote
installed at neutral grade lo 4000 re w y vory /4

<4000 ! 4000 200mm thick weoring odditional pipelines or Structures in the trench.

provide 0.2m min. woter depth S
.. y S course, see Nofe 7 L. . L. . .
Free draining local fill over o 5. Toilings ond recloim pipelines crossed over immediately
Slopq angles based on :sa/'/ ond rock p/pe/inq os required for L Bootiock Creek ’ up—.gradlent of 12 Dropbox ond where the pipelines 5
conditions encountered in the field. anchoring, see Note 3 / \ //ow/ split ot the Tailings Storage Focilily. 3
Minimum anticipoted slope 1.5H:1V for i 3
glocial till ondpo 5H:1 V;;’Of bedrock £ <000 @I‘ Roa‘?;ooo < { } } ) Tl l = 6. Runoff Diversion Ditches may require periodic cleaning. g
Slope & 200mm  thick wearing 3L Sl - .
i Z 7 . 7. Taili desi ified by Mount ~
Runolf Diversion ditch 1V : 0.5 N | | course, see Note 1 Recloim p”""”i”j’J Ngilings pipeline, 1.5m min. Cover fil Vi i N e e v stion v crm et 3
s )’m' ?q".”e = ! see Nole 5 see Note 5 may vory from that shown. -
y the Engineer H ~ 2 x | 7 x Original ground . 2
VRS N TR J g
Riprop erosion . " Tallings pipeline, '\—Sub— rade os opproved SECTION 1625.218 %
protection os required Q see Note 5 grage 2 1 0 2 4 6 8 10 m &
by the Engineer S ——I—L’i@ , . by the Engineer TAILINGS ACCESS RQOAD & g
= Reclaim pipeline, 1500 Min. 0.5 m depth of fine groined Ul BOOTIACK CREEK CROSSING d g
see Note & requ;red 7iil liner fo be compacted 10 5 0 10 20 m &
in place or placed os directed Scole A A . b
by the Engineer : = z
3
- 4 ) 2
SECTION 1625218 ., 1625.226 ﬂ%ﬁgeﬁﬁsow UMWED MOUNT POLLEY MINING CORPORATION
TAILINGS ACCESS ROAD WITH DIVERSION DITCH ON FLAT GROUND ENORECRS - VANCOUVER, B.C.
Scole & 5[ JULY 15/36 | PIPELINES RELOCATED of Roeneo  MBS/HPD MOUNT POLLEY PROJECT
4 MAY 28/96 | ISSUED FOR CONSTRUCTION ‘?‘\
3 | APR 26/96 | REVISE DRAINAGE DITCHES 4 ra vy
ya A,
: 7 | MAY 30/97 | NOTES UPDATED rlnN 2 | APR 19/96 | SECTIONS REVISED QZ‘ : TAILINGS STORAGE FACILITY
1625.226 | TSF — RECLAIM BOOSTER PUMP STATION AREA — GENERAL ARRANGEMENT & | APR. 29797 | TAIUNGS ACCESS ROAD WAS NOT BULT 1 | MAK 22796 | RE-ISSUED FOR TENDER offexeo p4 )6 TAILINGS DISTRIBUTION AND
1625.218 | TSF - TAILINGS DISTRIBUTION & RECLAIM SYSTEM — PLAN TO THIS DESIGN 0 JUNE 2/95 | ISSUED FOR TENDER h? 0 RECLA]M SYSTEM - SECTIONS AND DETA“_S
DRG. NO. DESCRIPTION REV. DATE DESCRIPTION APPROVED REV. DaTE GESCRIPTION APPROVED APPROVED
REFERENCE DRAWINGS REVISIONS REVISIONS vate JUNE 2, 1995 l SCALE AS SHOWN ’DRG. No.510--51—02—-1625,219[ Rev. 7




(&)
o { > e Perimeter Embonkment
B /_)“3{0 7 X T 2 Stoge b crest £1. 934 g /‘/ SUMMARY OF PIEZOMETERS LEAD LENGTHS
/\&)A—\ ~ 27 \ _ _
T \ 0 v2-pE2-01 PIEZOMETER No. | [N‘G‘;ff (m) NORTHING EASTING 17934
// P \\ 20 - N —
S . ) - = Al-PET-03 200 5 818 476.8220 595 602.380 91717
//’7\/———\/39(— e = - - — T~ Al-PEI-01 175 5 818 486.650 595 595.060 912.99
/_////// ture /\ Al-PEI-02 150 5 818 456.420 595 626.250 912.14
27 \ Earraberea S.0.L. B AZ-PEZ2-01 200 5 818 482.710 595 598 140 903.7
o \ o~ A2-PE2-02 200 5818 452710 | 595 598.140 | 909.8
4 — Toilings occess road A2-PE2-03 175 5 818 484.196 595 598.140 919.43
\ . | S AZ-PE2-04 200 5 818 487.510 595 585.995 §26.07
R - - . — A2-PE2-05 175 5 818 475.0671 595 607.560 921.87
5‘10”7 fgbankme/—)/(‘,gj)\\ - : B1-PEI1-03 305 5 818 622.780 595 797.260 915.69
age Ib_crest-&: T - Co N B1-PET-0T 300 5 818 632.550 585 787.910 91727
S S ) \\ < { /’ T e B1-PE1-02 275 5 818 609.040 595 806.770 | 915.85
.\, Drain \\ ! . - ~— B2-PE2-01 325 5 818 628270 | 595 787.880 | 902.00
) Conveyonce Pipe \\__\ \ \ e ///\ B2-PE2-02 325 5 818 627470 | 595 790.660 | 909.50
AN /—4’4 _ \ \ T S 82-PE2-03 325 5 818 636530 | 595 786.970 | 921.00
. T B2-PE2-04 330 5 818 626.940 595 794.190 921.00
A-P[z_f?/ﬁlm EMBANKMENT 82-PE2-05 325 5818 619014 | 595 799.80¢4 | 921.70
~ Scale A C1-PEI-01 325 5 818 410.500 | 595 496.070 | 914.70
CI1—-PET-02 330 5 818 410.500 585 496.070 916.60
T T T OTTINGD T T TT TTT S e e s s s e -~ C2~-PE2-01 350 5 818 392.410 595 478.240 907.50
= Bootiack—Moreheod ! Seepaoge culoff, \ C2-PE2-02 350 5 818 392.470 595 478.240 | 910.50
/ Connector relocation see Note 4 o C2-PE2-03 325 5 818 399.106 | 595 478.824 | 920.97
[ Piezometers To /rzs{rgmenla[/on C2~-FPE2-05 325 5 818 402.343 595 475326 924.54
, - } | ( monitoring hut, | DI~PEI-0T » 90 - - -
. { I oo see Note 2 | D2~PE2-01 &5 5 818 768.10¢ | 595 506.055 | 931.00
Z B1=PLI~03 A S.0.4. T o2m R |
7 ,:/jf_?: 07 940 { Sm b 7 » DI-PEI-01 to be instolled during Stage lf construction.
; - r Mom 8 my  Stage b £1 934 S m— e — = —m— — — — — -
3 / i _!C 0/S Embankment foce A
Y Plane-6 T
L )\/ /\/ A ~ 90r Bo—PED—04 TYPICAL DETAIL OF SEEPAGE CUTOFF
( - o 2 g 2 FOR PIEZOMETER LEADS
- CBPZPE2-03 >y et N =" IS NOTES
Y £ C2F7 T BI-PEI =01 7 Instzunentation z B2-PEZ2-03 . L )
N B PET 01 Monrtoring Hut \\ S ol Zone S A = 1. Piezometers ore vibrating lype, RST mode! VYW-2100 with o
=E //p 5 \ > i *;: : Zone B . pressure rating of 100 psi or equivolent, connected o a readout
7@9\(9 " Foundation Dra"; - t E B1-PET-01 UG?;—PEI—OJ 57— PEl-02 panel vie standord non-venfed model VW-232 direct burial cable.
o, . / 910 - Fountoin Drar 2. Plezorneter leods are to be extended to Instrumentation Monitoring
;><<“ Ch/'rnné/ Droin \ B2-PE2-024 Hut after foundation preparotion for final embankment during
e \\\ o L Stage I conslruction.
~ > .
-~ - 900 L BZ—P[Z-—O? 3. Future survey monuments not shown. A minimum of 2
~ e monuments will be instolled for each embankment raise.
AZ=PEZ~05> —- PLANE B é
. =
A2—PE2-03—3x Scole & 4. Seepage culoffs ploced at 5m intervals with 10X bentonite added
A2-PE2~04- -—‘/ \ sou to fine groined till backfili, see Drg. No. 1625.221.
% | - / Droin & \\ 940 - i3 g 5. As-built information provided by Mount Polley Mining Corporation.
N . m m
: . '\ L jf.{?gﬁ- \,k:.g:; gg[’g;or’”g 1 —CS[G? e b £ 934 6. Topogrophy hos not been updoted for 1997 flyover.
: K \“\‘ T~ i l Instollotion detoils for borehole piezometers as shown
A2-PE2-01 b 1 \\ ~ 930 - 25 on Drg. No. 1625221.
B AZ-PEZ-02 ;Outiet N & 1 <
S % . _A1-PE1-01 LD | e (1 N ) A
R 1 \Hr [,__02\ 1 S oeof Lower Basin 1 - Ro_pro-ps LEGEND .
- f . i E . ; AF-PE1-03 Plone LD. (A B etc.)
L_ \ Plone_C 1! P ! Zone B A ——————Area (0-Toilings, 1-Drain, 2—Embankment)
= ~= | 910k iA/—P[/—o;u——A\ /AEI—-PEI-OZ AO—PET-01—Number 1.D.
\ M—dj\\l _ \ A2-PE2-02 Fountoin Dram L Pressure Roting (1-Low, 2~High)
e vl V—-foe Drain . | A Type of Instrumentation (PE—Piezometer electric,
R "\ C2-PE2-01 L N Gonveyance Fipe || A2-PEZ-01 SM=Survey Monument)
S \,_Cz-PE2-0z< v ‘ 1 900 - PLANE A soL. Ar—PET—01 E
% - \ > : 7 940 lem, 13m ,* TrEITUTA Embonkment drain piezomeler o
& \ | Scale 8 R R R— Stoge B £1. 934 (Foundotion drain and Chimney droin) t
s Upper -~ - S.0.L. ~ ‘ pro_ N
K \ LBPS’.” \"—f 940 S o |,r_2_ A \Q AZ-PEZ2-01 p Embankment foundation and fill piezorneter Y
: \ iner r 3m 8 m s 9 f z
?/\ \ E | \“02"P£2_07 AZ-SH~07 <> Embankment survey monument &
-\.95? . l:’, I §
- % | g
2 930 920 PLANE O P
= Scole B 10 7 10 20 Jo 40 50 m 8
S 8 =_SCS ] g
920 + g
S 100 50 0 100 200 m B
A e ===, ] g
910 b C‘Z—PE.?-—OZ‘ Fountain Drain 3
, , c2-PE2-07 KNIGHT PIESOLD LIMITED |  MOUNT POLLEY MINING CORPORATION
i m— e Y,  BENSUL NG Elyain - VAN . B.C.
) e 900" FLANE C Y % MOUNT POLLEY PROJECT
é} - // . Scale A Scole B 3 DESIGNED GRG
N 4 3
¢ % 4 i A
o /‘S’V——\ - /(3.0.4. 9/ ! 7 MAY 30/97 [AS—BUILT PIEZOMETER LOCATIONS [ A YD) 3 | MAR 25/96 | ROAD UPDATED orawn  RDT/VY/DHS
G;b' e s 6 | SEP 4/96 | REVISED PIEZO. LOCATIONS 2 | JAN 18/95 | REVISED SEEPAGE COLLECTION POND TAILINGS STORAGE FACILITY
5 | MAY 24/96 |ISSUED FOR CONSTRUCTION 1| JUL 27/95 | BASIN GROUNDWATER DRAINS REVISED CHeckEo g}é INSTRUMENTATION
1625.221 TSF — INSTRUMENTATION - SECTIONS AND DETAILS 4 APR 1/96 | PIEZOMETER INFORMATION ADDED Q JUN 2/95 |ISSUED FOR TENDER .
ORG. NO. DESCRIPTION REV. OATE DESCRIPTION APPROVED | REV. DATE DESCRIPTION APPROVED APPROVED 106
REFERENCE DRAWINGS REVISIONS ' REVISIONS oare JUNE 2, 1985 ] SCALE AS SHOWN IORG. No.510~77-01~1 625,220' REV. 7




Piezometer leads ploced
/ j \ 9nd bocklilled in ltrench Bedding and backfill for piezometer leads & 5 4" Timber
R = PR RS to comprise select fine groined Il with all ™ ,‘2 r oSt b
- - particles exceeding 25mm removed. Materiol arker P . . R
- [ e compacted using hand—guided vibrating — Surfoce of prepared Y &" dio. steel pipe ond cap
*l= compactors os directed. . embonkment foundation BN Stoge 16
Stripped ground _ LRes 600 Min. or filf ~ embankment crest
surface —rpT -+ | § ! D tream [
RIe — ownstr oce
- j Select fine R N < 8 \'4;()“ M I v < § Concrete / of Zone B
o (X 74 o T+ 2 -
‘§ T 2 .[slg;}rebe::km/ S i .o {/ |~ Piezometer leads g backfill 2
S8 % S + o T S . 7
% < a rg N -+ % .3/4
=g Sond bockfill t o ~ Steel rod
Q‘ 3 5 A 1000 min
jezometer tip
SR - SECTION 1
S : .
<l ¢ S TYPICAL SECTION THROUGH PIEZOMETER LEAD DETAIL OF
< Ek 4 N TRENCH IN PREPARED EMEBANKMENT FOUNDATION SURFACE MOVEMENT MONUMENT
"1@% ) OR IN ZONE S AND B FiLL P
§ 8 g __: N.T.S.
olex T
S |
NI
8158 BB
N N Sand backfill
E % s
8% A ,
& & Fiezometer tip
19
3 Select fine screened till backfill
353 corefully placed along entire 500
§ §g length of leod -] =
1 Prezometer leod extended
. N\ @long top of geotextile
— , , NN N BN/ \74
"‘ﬂfﬂlm. hole diameler R
60 mm for SPI equipment ii § ) ~— Drain gravel
L) I~ 8 07, Non—woven Geotextile &
DETAIL A IR
INSTALLATION OF PIEZOMETERS Piezometer tip 1000 100mm dia. Perf. CPE pipe
IN BOREHOLES :
N.T.S. .
DETAIL €
TYPICAL PIEZOMETER INSTALLATION IN ‘
EMBANKMENT FOUNDATION DRAIN OR TOE DRAIN
N.T.S.
wores [\ :
1. Dimensions are in millimeters unless otherwise noted. ;
2 Tailings piezometers to be installed during futur s
. investigotion progroms. : g
]
[~]
3
1000 500 7 1000 2000 mm g
Scale e e e e ™ s ™ 2
g
o
&
- )
: HSNGHT PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
¢ JEINEERS ~ VANCOUVER, B.C.
S A
o X 3| oo oe/mes MOUNT POLLEY PROJECT
4T WAY 30737 | PARGHALL FLUME DELETED 235 ~— 17tk -
3 MAR 24/95 | ISSUED FOR CONSTRUCTION T DK ‘x"é.}‘“E 7 orae VY TAILINGS STORAGE FACILITY
2 AFR 1/96 NOTE ADDED N sy &
1 | JAN. 18/96 | GROUNDWATER DRAINS REMOVED 9 e 7,"' CHECKED Zjé INSTRUMENTATION
1625.220 | TAILINGS STORAGE FACILITY ~ INSTRUMENTATION Q JUNE 2/95 | ISSUED FOR TENDER ‘{a“.—; G'Naa?;,,’ APPROVED K 6 SECT[ONS AND DETA]LS
ORG. NO. DESCRIPTION REV. DATE DESCRIPTION APPROVED REV, DATE DESCRIPTION APPROVED ‘"‘.,,:’,;17 J
REFERENCE DRAWINGS REVISIONS REVISIONS oate JUNE 2, 1995 I SCALE AS SHOWN ’DRG. No.510—-77—02-—-1625,221| REV. 4




/—<Po//ey Lake

g\
‘\
/

2

&\,\0 ( Mark 3 offtoke_ot4 /oc;alions Letween
2

\ ark 1a dnd Main Embankment

Perimeter Embankmeat

~ T

Tailihgs Header Offtoke —
with Header Volve] see =
a‘r\k FL1625.224 D

Recloim _Barge.-&hann,

No. 1625218
\J

) /Be/b%
S VAL .
Q Sy ~
3 2
o / . '“"*‘ﬁ
S LN
el
3 <=Toilings and.

S Rectainm Pipelings \/
g
§
3
D

N
S

1625.228 | TSF - TAILING! A;\ID RECLAIM PIPEWORK PROFILE

: { d
1y { \ Y
\5 4\
(e / /// ’
. ¢ \) AT N
| \/ -

Ve
A
Ac ess/ﬁ_a;d‘an Reclaini
Pipelipe;” see Org. Nos, 1625206
\6) / s

& 7625223 (See Note

Toilings Pipeline,

see Note 9

934

AN

¢
or aw//

preg. '

2.

-Main Embankment.
seepage collection
pond

Bootfock—Morehead
Connector Relocatio

Scole

,/ 7
Alternote. /' \hree

Tailings ond reclaim pipeline profiles shown on
Drg. No. 1625.228.

Mark 3 offtakes tempororily omitted, (flange locations
shown). Pjpe sections have flanged joints to permit
Mark 3 offtakes to be installed as required. )

Mark 2 aond 4 offtekes have been revised ond are included
on the movable discharge section, as shown on
Drg. No. 1625.224.

. All bends in tailings and reclaim HOPE pipelines are

made using natural flexibilily of pipe unless otherwise
noted. Minimum bend radius to be 25 pjpe diometer.

. Pipelines at logging road crossings to be sleeved in

900 mm & x Zmm minimum wall CSP culvert with
500 mm minimum depth of cover. Bockfill to be
well graded and compacted sond and gravel

Reclaim pipeline instolled to original ground ot Fl. 925 m.
Additional rarnps for barge to be added as required.

As—buill informalion provided by Mount Polley Mining
Corporotion.

8. Topogrophy has not been updoted for 1997 Flyover.

. Tailings pipeline installed on grode between Perimeter

and Main Embonkments. Access is provided by a rough
trail near the pipeline.

100 50 © 100 200 J00 400 500 m

PR ECRCR
BB 3

* "SIGNATURES AND PROFESSIONAL SEAL ON PREVIOUS REWVISION”

CAD FIEN1625\D42\042 1:5000 Piat I=5 AUG 14, 1997

KNIGHT PIESOLD LIMITED

CONSULTING ENGINEERS - VANCOUVER, B.C.

MOUNT POLLEY MINING CORPORATION

DESIGNED HPD

MOUNT POLLEY PROJECT

1625.224_[T5F — TALNGS DISTRIEUTION SYSTEM - DCIALS b AUG 14797 | AS=BUILT PIPELINES Z " oRan  AW/ROT TAILINGS STORAGE FACILITY
. [AIM_PIPELINE_DETAIL! 1| MAY 30/37 | AS—BUILT BARGE CHANNEL, !
1625.218 | TAILINGS DISTRIBUTION AND RECLAIM SYSTEM — PLAN EMBANKMENTS, AND PONDS Crecxe * TAILINGS IMPOUNDMENT
1625.206_| TSF_— RECLAIM DARGE CHANNEL — EXCAVATION DETALLS 0 [ JULY 15786 | ISSUED FOR CONSTRUCTION P " TAILINGS AND RECLAIM PIPEWORK PLAN
DRG. NO. DESCRIPTION . REV, DATE DESCRIFTION APPROVED REV. DATE DESCRIPTION APPROVED
REFERENCE DRAWINGS REVISIONS REVISIONS oate  JULY 15, 1996 l SCALE AS SHOWN IDRG, NO. 1625.222 l REV. 2




Spacing to be deterrnined

by the [ng/'neer——\
! J

Concrete
Anchor Block

groove both ends (Note 3)

800mm (247) Std. Wt.
/F Steel pipe c¢/w Victoulic

Victoulic Style 77

Stee/ pipe
f 24" 0D

247 Steel pipe Ball joint
from barge (ypical)
5 N T Y
_.>é_ - b e — - -
See DETAIL C 15 S | SO,
2 AN/
7\
N Anchor

NZN4

Original ground line

blocks Iype 2,

coupling see ODETAIL D
T T T T
N A
I..»’ DETAIL 1625222 DETAL A E???o‘é
PIPELINE BEND ANCHORING STEEL RECLAIM P/PE CONNECTION ’ .
Seale B Scole A ONSHOIZEC' aiA‘LgL JOINT
, 12 m (40 1) )
Ball joint Iﬁ Fixed onshore
on borge ball joint,
_ T - — — ——— — — see DETAIL A
C: te Anchor Block S$S Embedded onchor Final Moximum ball j
(;::reb ;fA/;CB)ar oc, N _{_0__0* bolts and hardwore { e operaling ronge
Flanged Joint or flonge p. 8 ot
7 /// s ///, ’ to Victaulic style 7417 | o ____0’35 [05”“-’ ‘;5’”9 range
//// //// Flonge Adaptor .__,\ s osm _
/ﬁ Steel pipe oo oo ° i L ‘ 600 mm (247) Sieel =J3m K
1 _—600mm (247) Recloim 600 mm (24%) OD o / Pipe (or HOPE) -w 600 mm (247)
73 eline (Note 2, [N N P U T N Barge Initial Steel borge
/// S pipeline (7 4 | | ___( offtoke pipe
oy Selected compacted fill Flow
s or naturol ground. :—___—:(> DETAIL C
oy Bearing strength to be
o coorosed by the Engineer. BARGE OPERATING RANGE - SCHEMATIC
NN/ T R A A Y
< | .o oo .o o N0.25" rote rotted
4 I¢ pe OD +1/4
SECTION 1 o plpe OD #1/
CONCRETE ANCHOR BLOCK ~ TYPE 1 APPLICATION l ' I 508 159
Scale A I Concrete thrust block Type 2 9.5mm (3/8
2 %{ application, see DETAIL B 156 // 04" (S‘ée/)P/pe
Type 2 thrust blocks Stda. M.
n NOTES
| e Y
2 " ) 1. Concrele anchoring blocks to be used at barge
DETAIL D, 1625222 \ H ' ball joint and at locations where pipeline changes
CONCRETE THRUST BLOCK — IYPE 2 APPLICATION ¥ % from steel to HOFE.
CONNECTION BETWEEN STEEL AND HOPE PIPE H 2 4n
i1 . chor blocks may be used for recloim or toilings
1000 Reinforcement CONNECTION AT RECLAIM BOOSTER PUMPSTAIION DISCHARGE [ epep— [ pipeline as required by the Engineer. Mod/f/ca{/arg‘
'/- os required AND CONNECTION AT BARGE OFFTAKE BALL JOINT 600mm (247 will be required for pipe diometer other than 24"
Scale A
# OR 9 HOPE 3 Victoulic grooves to be rolled if pipe wall thickness
r—Hooks for 600 mm (247) ANS! B16.5 is less than 0.375",
handling 51mm (27) steel plote Closs 150 Flange
327 0D driled to ANS! .
B16.5 Class 150 template 600mm (247) Cioss 150
Welding Neck Flange FF 'g
N ] 600mm (247) ¢
2 Reclaim pipeline 1/87 Neoprene DETAIL E
o J pad under pipe REDUCER, SPECIAL, 24° HOPE TO STEEL .
N S N ‘ INSIDE DIAMETER ADAPTER §
: s ///’ 7 / P , Concrete Anchor Block, Scole A 5
’ A g see DETAIL B, modified &
e /// / // / as shown g
R BV =
Secondory .7/ iy AN % Burial as reguired o
concrete —5~ /j/ p / / // for pipeline support P 0 2000 <000 3
Selected compacted fill NN /// // '/// 7 / //-" 7 2000 1000 000 mm 4
> 1640 ar naturl grgund. [// / i’ ] A 1000 500 o 1000 2000 mm E
: earing strength to be /— o e e S, g
approved by the Engineer. /, g / ///é/ /// / ‘é
. DETAIL B \Y/,&‘{/
TYPICAL PORTABLE CONCRETE BLOCK FOR 24" 0D PIPE @;%‘m(; ] é;"f’iggﬁm%yw'zsg . MOUNT POLLEY MINING CORPORATION
(45 TONNE) SECTION 2 ks -
Scale 4 CONCRETE THRUST BLOCK — TYPE 2 APPLICATION 72 e Yoo He0/N MOUNT POLLEY PROJECT
Scale A Ay i
N\ 1 P/ oo AW/RDT/NSD
1625,224 | TAILINGS DISTRIBUTION SYSTEM - DETAILS T ] TA]UNGS STORAGE FAC"_ITY
1625.222 | TAILINGS IMPOUNDMENT — TAILINGS AND RECLAIM PIPEWORK PLAN 1 MAY 30/97 |REFERENCE TO DRAWINGS REVISED Lﬁj/g C UN"\F/ f oecxe KD{ RECLAIM PIPELINE DETAILS
1625.206 | TSF ~ RECLAIM BARGE CHANNEL - EXCAVATION DETAILS [§] JULY 15/96 [ISSUED FOR_CONSTRUCTION \-«v‘é,',h ?,?" 5
DRG, NO. DESCRIPTION REV. DATE DESCRIPTION APPROVED REV. aTe DESCRIPTION APPROVED U SINET, | aeerovio KJ
REFERENCE DRAWINGS REVISIONS REVISIONS oate JULY 15, 1996 | SCALE AS SHOWN ] DRG. NO. 1625.223 [ Rev. 1




Topping sleeve, Robor 6626

. A dified, 150 dio. .
ggg gmrugii r) /;] ef;(ee/ tee, 600 mm (247) # Knife ;700n g/ ;; A ;'/-é '/:e, e ’/30 e 3 Topping sleeve, Robar 6626 l
/?o(gle to match locol slope gate volve, see DETAIL A modified, ¢/w 150 dio. /\O Rolled plotes jommed
P Moveable discharge section, see DETAIL C flanged offloke, see Nole J Ends ground smooth I into place by tightening
800 mm (247) ¢ DR 155 HDPE » 7 - and rounded U-bolts
O Y bockup fiomge 600 mm (247) 8 DR 15.5 HDPE\ (—500 mm (247) # DR 15.5 H[)PE—\ 600 mm (24%) 8 DR 15.5
/ 0 : : @ HDPE end c¢/w backup fange I ) [
| ! L H 1
- e 1 — . R = v — 3 Weld ol length ) e
B - C e )] e+HM@> — | l S
600 rox. 600 (approx. NS —600 mm (247) ¢ Knite gate valve, —1 .
Local placement of (opprox.) 0 (approx.) =N see DETAIL A 2 | 1 L — 1 2
concrete pipe restroint T T T |
or fill cover as required 2 x Heovy hex | 700,
i nuts (typ.) i
) Pipe stoked External <>l\_/
Local E{CGVW to embankment Heavy duty rubber lined hose reinforcement 150 mm (67) ¢ I
os required (Materiol Handling Hose) dischorges Pinch valve
600 mm (24") 8 DR 15.5 HDPE into HOFE pipe onchored to i
c/w backup flonge ond stub end. embankment l PIPE RESTRAINT FOR 24. HDPE
(Locate os required by the Engineer)

Locol 3" & vent in pipe HOPE pipe (min. 150 mm #) T
crown os required for

vacuum breck Full end of pipe discharge 7 NS
onlo locol riprop or as otherwise

gpproved by the Engineer.

TYP. TAILINGS HEADER OFFTAKE

TAILINGS HEADER DUMP VALVE TYP. TAILINGS HEADER OFFTAKE /N N
(MARK 1/1625.222) (MARK 2/1625.222) WITH HEADER VALVE —
Scole A (MARK 3/1625.222) 100 £ 75 % 75 x 10
Scote A € Threoded
Scale A eooe 19 mm (5/87) ¢ U-bolt
v 300 12", .
Local placement . 600 & Q s{ce/”}gglc( ro/{e; 1‘;2570’"(24')
of concrete anchor 600 mm (247) ® = AN 1D0. x 1200 (2 simitor)
block or fill DR 15.5 HOPE header 8
600 mm (247) ¢ DR 15.5 HDPE 800 mm # Sid. wt steel Local reinforcement of . S
stub end ¢/w bockup flonge 90° radivs elbow, 3/8° (9.5 mm) tapping sleeve by supplier
rubber lined. Rotote lo suit Original ground or
. embankment grade. Heavy duly rubber lined hose well compacted fill
(Material Handling Hose) discharges
- - Local burial of elbow into HDPE pipe (min. 150 mm &)
. N NRKS
. Notches cut in HDPE pipe g \
150 mm (67) Flonged offtoke ot 1.0 m intervals (typ.) 2 L 23 mm (3/%7) 8 holes
Pineli o . Local excavotion % field drilled to suit
peline guideposts , HOPE pi hored
locote os required to suit offtake embani;'rovZn?ﬂI%rar:mS/{bon =
by the Engineer, tecti '
see DETAIL B X ____) Rebar d".’ stokes ;”’ ough )Zgaicgjﬁla‘z;do{/?rfalgged Concrete embeddment if \4' dio. std. weight steel
ézc%q«:f:;al/an pipe driven to refusal (typ.) requied by the Engmeer pipe driven fo refusal
Local excavation Z
os required SECTION 2
Locol 3" # vent in pipe crown "
: 600 mm (247) ¢ DR 155 HDPE -
as required for voccum break /i bockup flonge and stub end. SECTION 1 ( TYP. MARK 2) & NTS
Scale 8
/\_/Fu// end of P/}oe discharge . NOTES ]
onto locol riprap or os otherwise AL
approved by the Engineer. 1. Rubber lining to be Linatex PGR or approved equivalent.
ALTERNATE TAILINGS HEADER PIPELINE TERMINATION . 2. Zbe[resfralh![by /ocrol/bunb/ of p{/}og//he{ or as of7erwgeh rsqw‘;?d,b/
ach seclion consists of six e Engineer to control movernent due to thermal ond hydroulic forces.
(WK 4/ ’625'222) 600 mm (247) HOPE DR 155 £nd of dischorge . .
Scale A 600 mm (247) ¢ DR pipelines (6x16.76m=100.58m) section to be supplied 3. Robar 6626 ¢/w 1/4" rubber lining of offtoke and external
15.5 HDPE heoder . Both ends require o flonge with a blind flange reinforcement of offtake to sleeve joint.
? oS naenid e f e i /s : 4. HOPE Pipe ID ds that of knife gale val d is to be field
std. wt.) shorpened one B , ipe exceeds that of knife gote valve and is lo be fie
end and driven 1500 mm L” SEcTon 71 i SECTION 2 i bevelled to match.
Flange bolt or lo refusal (as approved ~ i e L 1 il o - .
by the Engineer)——\ < L L 5. HDPE pipelines to be connected under cool conditions- with snoking
g allowance made for odditional therrmal contraction of emply pipeline.
[N I SO A W 3 Ly
6 - . s
Hglof’[ms.n;ub(z:m)y # DR 155 § 6. Mark 2 aond 3 offtakes lo be aodded os required.
~SIRT SR Robor Topping Sleeve c¢/w 150 mm
Knite Gole Vol - ~ flonged offtake (typ.) to be provided ! 0.5 4 ! 2m
Bevel HOPE stub end P’” ¢ Goale Voive & at every second pipe, 1 m before joint & e Sl ) i
at 45 to match Knife ort diameter <
Gate Volve Inlet diometer Knife Cote Valve Local concrete Q ! g d 2 J ‘ 2 m
sale va embeddment only S OETAIL C A BT i
Injet diameter if required by the 2 —
; DETAIL A Engineer \ i & SCHEMATIC PLAN OF MOVABLE DISCHARGE SECTION
KNIFE GATE INLET NTS KNIGHY_PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
c ENGINEERS — VANCOUVER, B.C.
(Note 4) DETAIL B . 474
TS {eyesono 1RO MOUNT POLLEY PROJECT
GUIDEPOST
/e N W/RDT
Scale & - AW/RO TAILINGS STORAGE FACILITY
2. 2
1625.222 | TSF ~ TAILINGS AND RECLAM PIPEWORK PLAN 1| WMAY 30/87 | REVISED DISCHARGE SECTION Y 15 AEC*EU HE TAILINGS DISTRIBUTION SYSTEM
1625.228 | TSF - TAIUNGS AND RECLAIM PIPEWORK PROFILES 0 JULY 15/96 |ISSUED FOR CONSTRUCTION B DETA]LS
DRG, NO. DESCRIFTION REV. DATE DESCRIPTION APPROVED REV. DATE DESCRIPTION APPROVED APPROVED K j
REFERENCE DRAWINGS REVISIONS REVISIONS pate JULY 15, 1996 l SCALE AS SHOWN [ DRG. NO. 1625.224 I Rev. 1




2-300 mm (127) CSP

(Reclaim Bgoster
Sump overflow)

/250 mm (107) &
HOPE Fresh woler
inflow pipeline

1]

" Vent

-
S

1
l

g Toilings discharge

4

Pipes free
to move—\
1
R ‘ i i
N i A i 1
4 RS 2 —
900 mm (367 CSP 400 | <00 7150
culvert sleeve
T - 1
. 7
T = < AT
R SO
RITANSAUE
1
EpiaNyIin
\/ N/
RIAGEDATE] .
] [\
, —11 | E | I
Q — 1
22" @ DR 17 S i
HOPE from =~ "~~~ —Precast concrete box !
tailings pipeline section 2400 x 2400 !
\ (2-2.5m /eng[hs)—\ /“‘T

Blind flanges

12 TAILINGS DROPBEOX

Scale A

50

DETAIL B

750 mm (307) # DR 15.5
HOPE pipe c¢/w stub end
and backup flange

750 mm (307) @ DR 15.5
HOPE pipe ¢/w stub end\

of pipe

— 450 mm (187)
CSP Overflow
from Dropbox to
Overflow Pond

TO BE

550 mm (22°) 8 Steel tee c/w FF
welding neck flonges Closs 150.
Tee rubber lined 9.5 mm on body

Checker plote cover
600 x 600 bolt in ploce

CONFIRMED J mm on flonge
l 1
N |

—

TO BE
CONFIRMED

Invert
& 10105

19 mm (3/47) # Hoop
installed 10 mm clear

blockout

Bird screen. Vent opening
2m above finished grade

pipeline. FPipeline supported on

1000 x 1000 blockout for tailings
(slee/work 25 mm clear of blockout

; Toilings discharge

Thrust ring, 6 mm steel
plote or similor opproved
system, grouted into place
fo prevent pullout — ]

50,

Edges flored

Plote 1/4" x 15 rolled
to 30" 1D through 120°

Locol grout — -4

e ~Neoprene
gaskel

Structural support
as required

gLﬂ 2-300 mm (12") CSP \ {L-——————l[
(Recloim Booster r
400 x 300 L Sump overflow)— -J:%N S : 1]
400 x 800 cutout for 1 \ N "
cutout for |~ <> O fresh. w?_[y O N *E o ——*——I ¥ .90/0 n;”;/e(e{i ) CS‘P:
culverts 1 pipeline \—Suppcws os required ot e |
I !
N l Culverts free ; /
S N4 | ty |
move ! H
2 SN 550 mm o glind to mov i 3 !
flange FF Class 150, ! !
_____ L] 9 mm rubber /—Vem‘ 200 mm HOPE H )
]V lined on foce or hot dip galvanized steel : 3 |
=y |
- L . . i ~ ]
Support Backfilled as required, ! !
! / /ou;a plee see Note 3 ! :
\ < St o D - I | . - i
P 1 1
R RN = gen II i’
. A H
Free draining fill 2 < E =t | . Dropbox |
material cleor of Ei}‘ Roller to ollow ! g Cgfgg:; \ e oveff/my |
tailings pipework movement of tee _ \ : I' \‘ :
T 7 1 \ i |
! | /
550 mm @ HDPE stub 3 R { 1 Mo l
end ¢/w backup Flanget— ! F=- \,\ : :
1 |
I | 1] ™~ Grout into . :
place 1 A i
2 ¥
La» g SECTION 2
/ Scale A
Level sensors as n i i
o required by Owner 1
8 : Tallings discharge
R . ¢
7] - : - End plote 200 mm & Roller 75 mm ¢
: welded to roller std. wt. steel pipe
1 ! \4 |
_.‘ -
8 ¥ D:_ h.ﬂ Support structure
= bolted to wall
. orr. 4 | S— P
anne.
Precast concrete base
( -Support frome
| / L SECTION 3
<y Scale A
/AN - T RT
NOJIES
Lean concrele-/ 8 \ Oricinal o L)
S
SECTION 1 se/g/r/lvao[egr?un 1. Foundation bearing copacily to be 100 kPa min..
Scale A

Flange or Victaulic connection
/. 200 mm (87) IPS Std Wi steel

¢/w 25 mm (1) Closs 150
S E steel plate flange

— offtake 1/4" rubber lined
]
781 mm (30 3/4°) OD steel pipe
Special, 9.5 mm (3/8" wall)

2.

Structural steel bolting to be stainless steel.

Backfill oround dropbox to be ploced
and compacted in max. 500 mm /fifts.

4. Flevations to be updated based on os~buill survey.

Well graded and compacted fine
grained fill to pipe € minimum

190 mm & hole in HOPE
pipe crown centered on

Tee offtoke—u—

i
\gﬁDPE pive

|
L}
l
Lzoo’
T

|
|
|
|
)
1

c 250 125
B 500 250
A 7000 500

o 250 500 mm
o 500 1000 mm
4 1000

2000 mm

s " i 1 o 7 s " i "
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250 mm Discharge Pipeline
from Southeast Sediment Pond

Reclaim Booster Pump Slotion
Sump Invert £l 1011.45 m,
see Note 5

TO BE CONFIRMED

Overflow Pond,
see” Note 1

1
247 HDPE ” Pipeline laid on grade
,1,1 lo the greatest extent
3
I

Reclaim Pipeline
./1/ __________ 10P 1012.72 m possible
________________ = ! \
—————— O
________ -
. e S
TOP 1016.63 m A 24" HDPE

TO BE

. Flanged Recloim Pipeli
1625. 21/ c/f:ﬂﬁi/\{/amment CONFIRMED {| connection eclaim ipsine
/
Top of Sump /I/II
24" HDPE i ) /1
Reclaim pipeline el i
; ! g ;;%Zwmzp eCSSP //3‘\\\ //:// 250 mm HDPE Fresh
== . Y Woter Pjpeline from
- 7 N 70P 101546 m WA ///// Southeost Sediment
. A AN Pond, TOP 1011.93 m -
S T C -/\&\\ 2
/ L from P .
/ oSS Roa;ft ”;_’ -30" Toilings pipeline 2% min. Slope \“\ /:/ 450 mm CSP to )
M;,}gite Q. vi Y YV \\“\ l,, Overtlow Pond //,—:’
— / 22" Tailings Pipeline, e Yo -

‘\n’ ‘ // S?PDrL/o’ZZfa m 0P 101508 m
Natural/bend in 16'25, 9

pipelife see Note 7
Nl /

:.30" Toilings Pipeline,

80P 1013.2 m TOP 1008.76 m
at Dropbox

Pipeling’ anchorage, see
Drg No. 76‘25 223

. //m v
el

T2 Tailings Dropbox,
see Drg. No. 1625.225

See DETAIL A /
i " MILLSITE SURVEY DATUM TAILINGS SURVEY DATUM
' (3.0 m lower thon
Millsite Survey Daturn)
Access road from
Millsite to T.5.F.

DETAIL A — SCHEMATIC
NTS

Toilings Pipeline sleevéd in 900 mm
culvert under occesy road. Otherwise
pipeline /ef( unburigd to the greatest
extent possible

1625.219

22" /I'a///ngs
P/pe//ne ,
/ Recloim p/pe//7e crossed over /“v
/ 4 top o Tal//ngs Pipeline with
/ « 7! . sond cover
Q
U A
1625.219 .
zf; DETAIL 1625218 — SCHEMATIC
RECLAIM BOOSTER PUMPSTATION, T2 TALINGS DROPBOX AND OVERFLOW POND
A NOTES i
) LEGEND H
1. The 500 m? capacily of the Overflow Pond, is sufficient to contoin 7. Top of discharge culvert for overflow pond to be 1000 mm ) 3
the contents of the upslream lailings pipeline. Pond located by below top of overflow pond. TOP  Top of Ppe S
Mount Polley Mining Corporation. B0P B £ P -
8. As—built information provided by Mount Polley Mining Corporation. ottom of Fipe g
2 Rodius of notural bends in HDPE pipelines not lo be less than
25 pipe diometers. 9. Topography not updated by 1997 Flyover. %
3. Tailings ond Reclaim pipelines uniformly graded belween pipe 10. Pjpeline elevations from Tailings Storage Facility to T2 Dropbox 5
contoinment channel ond structures without high or low points. and Booster Pumpstation are based on lailings Survey Dotum 8
. L . ) . (3.0 m lower than Millsite Datum). Survey control break is 15 0 10 20 Jo <40 50 Metres %
4. Detolls of pipelines into Reclaim Booster Fumpstation sump shown at the 12 Dropbox and Booster Pumpstaion. Scale L o T e e e T e e e 2
determined in conjunction with CSFM. g
5. Invert of pipe contoinment chonnel is ossumed to be T m 3K "SIGNATURES AND PROFESSIONAL SEAL ON PREVIOUS REVISION' 3
below local road elevation.
. . KNIGHT PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
6. Llocol riprop required where 450 mm CSP overflow culvert CONSULTING ENGINEERS — VANCOUVER, B.C.
exits overflow pond.
cesones HPD/NM MOUNT POLLEY PROJECT
. DRAWN vY I n., ,
—232‘315 SF - ;?:!L NGS &Igg\‘{géK QEAH!S DROP B0OX _No. 2 2 AUG 14/87 | AS—BUILT PIPELINES L}‘) * TNUNGS STORAGE FAC'
. - C L £
B = AIGs DISTRIBUTION & RECTAN SYSTEW = SECTIONS % DETALS 1| MAY 30/97 | REVISED LOCATION e * RECLAM BOOSTER PUMP STATION AREA
625.218 | 15F = TAILINGS DISTRIBUTION & RECLAIM SYSTEM — PLAN 0 | JULY 15/96 | ISSUED FOR CONSTRUCTION GENERAL ARRANGEMENT
0RG. NO. DESCRIPTION REV. DATE DESCRIPTION APPROVED REV. DATE DESCRIPTION APPROVED APPROVED *
REFERENCE DRAWINGS REVISIONS REVISIONS pate JULY 15, 1996 ! SCALE AS SHOWN [ DRG. NO. 1625.226 I REV. 2




a3
DR17 HOPE (Blue) §S
lnvert £ 10714.98 [0S
DR15 HDPE (Orange) (El. 1011.98 for Toilings Daturn) @ D MILLSITE
1120 > Invert £ 1008.76 X8
S 3 1120
g g ;
1100 & = G et )
~ 1080 > 1080
R o L TALLINGS SURVEY DATUM MILLSITE / .
W 1060 £ S (3.0-m—lower—than SURVEY.-DATUM. 1060
g 3 X Millsite Survey Datum) l
TL 100 & S 1040
A N S
g 8 1020 £ ® S 1020
S , ~ l(I
X § row ——Movoble i P - - 1000
Q - Discharge X o / 72 Tailings Dropbox,
W § 90 [—Section & 3 see-Drg.—1625.225 80
=
. e
S 950 — 960
< LN R N ) ) N ) ) ) '
~ ¥Ix ¥ ¥ ¥ ¥ x x 3 X X X
940 1 T T ( T 7 i 7 r 1 940
T ' ' T T T '
920 lll.lllll 920
Spigots !
900 900
Pipeline Chainage g ] 3 R ] g 33 8
from Millsite (m) g 3 N ¥ N s sia ! §
See Note 1 .§ 3 3 8 % sl X8 s S
Top of Ppe & © 8 N N = Qe Q o
Elevation (m) g S x § § N § ; s g
See Note 2 2 3 2 8 S 8 S8 g S
4" DR15 HOPE (O - - 20
Pipeline Description 24 OR1S (Orange) 24" ORIS HDPE (Orange) 22" DR17 HDPE (Blue) DR15 HDPE
30" DR17 HOPE (Orange) +J (Orange)
Horizontol Distance S 8 8 8 S
from Millsite (m) § by % ] 'l§1 9 § 9 -§, 8 § § § 8 ®
A NOIES TAILINGS PIPELINE PROFILE A
1. Pipeline chainage is bosed on top of pipe (TOP) As-Built )
Survey.
2. Pipeline elevations from loilings Storage Facilily to 72 MILLSITE
Dropbox ond Recloim Booster Pumpstation are based on ’
Toilings Survey Daturn (3.0 m lower than Milisite Doturn). 1140 - 1140
Survey control breok is shown a! T2 Dropbox ond Booster )
Pumpstation. 1120 5 L1120
J.  Flonges in pipelines must be supported off the ground 1100 3 CA,”;{NGS ,SUR VE,)_’ DATUM - MILLSITE SURVEY DATUM T 00
if pipelines are drogged into position. QY e Tower mirar
Millsite Survey Daturn) I
4. Any section of HOPE pipeline darmaged during installation > 1080 = ] 1080
by o local reduction in wall thickness of 10% or more v S
eut of” and .rep/aced. . ’\,g 1060 x Kecloirn Booster Purnpstalion, / 1060
5. Recloim pipeline instolled only to original ground at £l \E,T;' ] see Drg. No. 1625226 ~ T
925 m. Additional ramps for borge to be odded as required. Ny g 9% -8 1040
6. All steel and HOPE DR9 pipeline to be moved with each S S 1020 ° S /\{ 1020
barge relocation. s y Q
7. Bult fusion jfoining of lower DR pipe to higher DR pipe h i" 1000 8 1000
requires end of lower DR pipe to be bevelled lo same [y S = /
inside diometer as higher OR pipe. T 980 B 0 980
8 Tailings offtakes (Mork 1 to 4) are sho Org. e $ N Steel Pipe,
. Tailings offto 1 are wn on Org. No.
7525?224. @ 9. < s 3 see Note 6 / -
9. Mork 2 ond 4 offlokes not installed. Reploced by Movable 940 S et 940
Discharge Section. I WL e
10. Mark 3 offtokes not installed. Flonged connections left for 920 L2 920
fulure use.
20 S y = = 900
Pipeline Chainage S = 3 3 ] N ? 2] 3 b 8l 8 3
from Millsite (m) $ % ;; § § § g § g :'g' §' o § § S §
LEGEND See Note 7 8 By S 3 8 & & 2 SR S s 3 3 N °
Top of Pipe N & N © © o o - NE 2 ) Y ~ o
L Flange Joinls Elevation (m) E g 5 g g § NS § o § $ N § § 8 g
See Note 2 o & & S o S pg*sl g% & 24" YR R 247 S R N Y S
M1 Mark ] Offtake (2) Pipeine Description 24" 24" 24" DR11 HDPE (Yellow) 24" DR13 HDPE (Grey) 24" ORIZ|, OR21 | DRIS 24" DR11 24 24” DR21| DR26
# - HOPE) HOPE HOPE HOPE |DR15 HOPE HOPE HOPE
M2 Mork 2 Offtake Steel Pipe | DR9 HDPE (Red) OR15 HDPE (Orange) (Blue)l (Furple) | (Green, OR9 HOPE (Rea) (Yellow)| (Orange) ] (Purple) | (Green)
M3 Mark 3 Offtoke (10) Horizontal Distance 8 8 S 24" DR17 HDPE. J
from Millsite (m) 8 w§s % § 5 § E §. 2 § (Blue) 8 €
Me  Mark 4 Offtoke
DRI HDPE Pipe Dimensional Ratio (lypical) RECLAIM PIPELINE PROFILE A
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CAD FILEN1625\048\043  1=10000 Piot 1=10 AUG 14,

KNIGHT PIESOLD LIMITED MOUNT POLLEY MINING CORPORATION
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1625.226 | TSF ~ RECLAIM BOOSTER PUMP STATION AREA — GENERAL ARRANGEMENT oRAWN NAR
1625.225 | TSF_— TAILINGS PIPEWORK DETAILS — DROP BOX NO. 2 2| AUG 14/97 |AS-BUILT PIPELINES i * TAILINGS STORAGE FACILITY
1625.224 | T5F ~ TAILINGS DISTRIBUTION SYSTEM — DETALS 1| MAY 30/97 |REVISED DROPBOX/PUMPSTATION LOCATIONS| - CHECKED * TAILINGS AND RECLAIM
1625.206 | TSF — RECLAIM BARGE CHANNEL — EXCAVATION DETALS 0 | JULY 15/96 |ISSUED FOR CONSTRUCTION PIPEWORK PROFILES
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 Waste Dump>\yraged to*

7 direct runoff to Dit
+ + - - + -

o

k Lake

X

7 stockpile
T >fp' ;

555

R
g
o ““Ove.

Pt

S i
7 : .
- N g ,\ - '//' ‘ +
S . Fenméten
ZErmer em:fi//d AN

rflow to

b0

)

- "SOUTHEAST WASTE-DUMP- ~ .

-

* T direct runoff to Pits

- Grovity Feed +
o Process br
dast control +

. External Pt Dewatering Sump to be instolled os required.
Open Pit and Woste Dump layouls digitized from information

supplied by Mount Polley Mining Corporotion.

. Location of Southeast Sediment Pond by Others.
. As—built information provided by Mount Polley Mining Corporation.
. As~built survey of Southeast Waste Ditch will be provided by Mount

Polley Mining Corporation.

(FINAL CONFIGURATION} -

Woste Dumps graded to ™ ~

:+/—
U

Ovérburden
»\s;ackp/7¢
AN :

Scole

3 "SIGNATURES AND PROFESSIONAL SEAL ON REV.0 ORIGINAL®

So oL N
i,?au(heas! Woste .
«  Dump Ditch . ;

" . (ditch converted
cto rock draoin as ’

. woste dump is L
. -expanded)

-

X V,ha,r 7] Pﬁ:e//he
/)

BB wy

CAD FILENI623\DIZ\D32  1:5000 Plot 1=3 MAY 28 1937

KNIGHT PIESOLD LIMITED

CONSULTING ENGINEERS -~ VANCOUVER, B.C.

MOUNT POLLEY MINING CORPORATION

MOUNT POLLEY PROJECT

DESKGNED MM
. As—buill_survey of Dischorge Pipeline will be provided by Mount Folley KOE/
. Mining Corporation. oram RDT/VY/NSD
P 2 MAR 20/96 |UPDATE DRAINAGE, MILLSITE &
5 MAY 8/97 [UPDATED SOUTHEAST SEDIMENT POND L7205 SOUTH SEDIMENT CONTROL POND DRAINAGE PLAN
4 | JULY 15/96 |RELOCATE BOOSIER PUMP_STATION = 1| MAR. 14/96 | UPDATED OPEN PITS.WASTEDUMPS,SITE DRAINAGE CHECKED * MINE SITE
1625.232 | DRAINAGE PLAN — SECTIONS AND DETAILS 3 | APRIL_1/96 | MILLSITE AND CONTROL POND REVISED AUG 24/95 [ISSUED FOR CONSTRUCTION
ORG. NO. DESCRIPTION REV. DATE DESCRIPTION APPROVED REV, DATE DESCRIPTION APPROVED APPROVED *
REFERENCE DRAWINGS REVISIONS REVISIONS oatE AUGUST 24, 1995' SCALE AS SHOWN | DRG. NO. 1625.230 [ Rev. §




Future Woste Dump
Runoff Collection Ditch

~~

\\

S
Preconstruction
Diversion” Ditch

+
Coorse Ore
Stockpile

BUILDING

CONCENTRATOR

|
5 6822 440 N

Overburden

stockpile V\

5 822 200 W~

Pipeline

- .S%&[a(/bn

I
- —J : Irealment

Rec/aim plant

/Sewa e

Mill Site Sump

, ey
gote 1625232
i

\ Infilk and grode

‘ to syt dra/nage
~

. o \\")L* A
AN \ ~Toailings, Recloim ondt i
\ Millsite Sump~Brainoge.
Pipelir N
~— ! pe ines ]
Toilings Outlet
4 structure: 1625232 5 2‘32

, ) &4. Pipes to be ploced in lrenches must be bedded on

. \\ \\\
llisite sump-dromoge ~

jolet, see Note

NOTES

=~

. Millsite layout provided by C.5.F.M.

N

. South millsite berrm con be bullt higher if required.

w

Dropbox, tailings and reclaim pipeline ond sewage line
final elevations to be determined after finol grading
elevations provided by C.S.F.M.

compacted fill or dense in—situ Ull. Pipe trenches to
be backfilled with select fine grained till with ol
porticles exceeding 25 mm removed ond compocted
with hond held jumping jock cornpactor.

5. Setting out details not included. Berms and Mill Site
Surnp have been constructed.

6. Millsite sump droinoge infet to be located where
tailings pipeline is under grovity (non—pressurlzed)
flow conditions. Droinoge inlet to comprise on HDPE
tee on tailings pipeline.

7. Topography not updoted for 1997 Flyover.

8. Pipeline alignmenis to be updoted based on as—built
survey.

Surgé Pite 7

+
Pebble
Stockpile

Crushing

Fine Ore

Stockpile

|
r
|
|

Milt Site Berm,
see Note 2

Building
>\ Crushed
- Road Fill
\
\
o
Preconstruction 3
\ D/‘ver.s‘/;oh Ditch 2
5 ’/‘ E
/3 - J | , ]
L / ) . ] 1 .8
7 N i &
’ ~_ ! | =
=TT > / :
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Well compacted
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Ministry of Energy, Mines and Petroleum Resources

GUIDELINES FOR ANNUAL REPORTS

Tailings Impouudments

Statement

Tailings impoundments involve two important aspects of public concern and the additional
concern of the safcty of the workers. Structural stability of dauts and impoundments is essential
because, if failure occurs, large volumes of water and/or semi-fluid tailings would ‘be released
causing a serious threat to life and property and accompanying pollution problem. The other
aspect of concern is the possibility of pellution during the operational and post-operational
periods due to controlled discharges (by overflowing or decanting) and seepage downstream of
the tailings dam.

Evczy operating and closed mine shall prepare and submit an annual report on operations and
stability of all tailings dams and related works.

The report shall provide information and engineering details of the following:

- Plan and representative cross sections.

- Site photographs.

- Climatic review.

- Summary of past years' construction with a description of any problems and stabilization.

- - Water balance review.

- Freeboard and storage availability (based on 200 year flood or the permitted design
flood, whichever is more severe).

- Water discharge system, volumes and quality.

- Seepage occurrence and water quality.

~ Surface water control and surface erosion.

- Counstruction control and instrumentation review.

o Phreatic surfaces and piczometric data.
o Settlement. '
o] Lateral moverment.

- Stability review and analysis (safety factors).

For major tailings impoundments as described in Part 9.1.3 of the Health, Safety and
Reclamation Code for Mines in British Columbia, the report shall be submitted by a qualified -
geotechnical engineer registered as a Professional Engineer (P.Eng.) in British Columbia.

(A

Tim Eaton, P.Eng.
Manager, Geotechnical Engineering

October 1993
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Knight Piesold Ltd.

VIBRATING WIRE PIEZOMETER MONITORING SHEET

Notes:

Consulting Engineers Project: Mount Polley Project No:
PLANE ZONE S ZONE B
Dam (Fill) A (Ch. 20+00) Date:
Elevation B (Ch. 22+40)
C (Ch. 18+50) Time:
D (Ch. 40+00)
Pond Elevation Readings By:
Weather:
Barometer:
Piezometer Serial Readings
ldentification: Number: Temperature Frequency
(°C) (Hz) Comments
A1-PE1-01 64100
A1-PE1-02 64096
A1-PE1-03 64105
A2-PE2-01 64104
A2-PE2-02 64103
A2-PE2-03 64101
|_A2-PE2-04 64099
| A2-PE2-05 64102
B1-PE1-01 64107
B1-PE1-02 64106
B1-PE1-03 64118
B2-PE2-01 64110
B2-PE2-02 64116
B2-PE2-03 64109
B2-PE2-04 64108
B2-PE2-05 64113
C1-PE1-01 64111
C1-PE1-02 64115
C2-PE2-01 64117
C2-PE2-02 64119
C2-PE2-03 64112
C2-PE2-05 64114
D1-PE1-01 64097 | @ ] e Not required for Stage Ib.
D2-PE1-01 64096
JAJOB\DATAVI627\REPORTS\PZSHEET. XLS

C1



MOUNT POLLEY MINING CORPORATION
MOUNT POLLEY PROJECT
TAILINGS STORAGE FACILITY

SURVEY MONUMENT COORDINATES - RECORD OF DISPLACEMENTS

JUOBREPORTE27\3-TBLL4.DOC 6/10/97

STAGE Ib - ONGOING SURVEY RECORD OF DISPLACEMENTS®?

Observations Date Nn En Eln aN <E QEl Dyy Dxyz | Dxy-total | Dxyz-total

A2-SM-02

B2-SM-01

C2-SM-03

A2-SM-02
B2-SM-01
C2-SM-03

A2-SM-02

B2-SM-01
~ C2-SM-03
A2-SM-02
B2-SM-01
C2-SM-03

B2-SM-01
 C2-SM-03
Notes:

1. Calculate displacements as shown below:

Total Displacement from initial survey (06 - Feb - 97) Displacement between readings
AN = N, - N, AN = Ny - N,
AE =E,-E, AE = B4y - E,
AEl = El, - El, AEl = Ely,, - El,
Dyy - o = (AN2 + AE2)1/2 D,, = (AN2 + AEZ)lIZ
Dyyz-oa = (AN® + AE” + AE)'? D,,, = (AN> + AE? + AEP)"

Comments on calculations
1. Coordinate system is (Easting, Northing, Elevation) = f(x,y,z)
2. Coordinate system is as shown on Drawings

c2




MOUNT POLLEY wa’fNG CORPORATION

MAIN EMBANKMENT FOUNDATION DRAIN FLOW MONITORING

MOUNT POLLEY PROJECT

TAILINGS STORAGE FACILITY

JAOB\DATAVI627\REPORTSIFD-MON.XLS 10-Jun-97
DATE FD-1 FD-2 FD-3 FD-4 Total Flow Pond
Flow Comments Flow Comments Flow Comments Flow Comments El
Rate Rate Rate Rate (m)
(1/min) (I/min) (/min) (I/min)

C3
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Knight _Piésold Lid,

APPENDIX D

COMMUNICATIONS DIRECTORY

NAME ADDRESS TELEPHONE
MOUNT POLLEY MINE ~ Box 12 (250) 790-2215
Likely, BC
VOL 1NO
SITE PERSONNEL:

Dam Co-ordinator
e Don Parsons

e FEric Leneve

Dam Operator
e Don Ingram
e Tim Fisch

Technicial
e Ron Martel
e Greg Smyth

e Jamie Stevenson

TECHNICAL ADVISORS:

Knight Piésold Ltd. Suite 1400 Office (604) 685-0543
750 West Pender St.
Vancouver, BC, V6C 2T8

D-1 10162/7-3

Association Association -

of Consulting des Ingénieurs- November 24 1997
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/ of Canada du Canada



Knight Piésold Lid.

COSULT]NG ENGINEERS

() Ken Brouwer
(b) Bruce Brown

© Jeremy Haile

OTHER AGENCIES

e R.C.M.P. Williams Lake, BC (250) 392-6211
e Comptroller of Water Rights, Victoria, BC (250) 387-6945
e Director of Provincial Emergency Program, Victoria, BC (800) 663-3456

e BC Water Management, Regional Manager, Williams Lake, BC (250) 398-4553
or (250) 398-4296

e MELP, Water Management Branch (Dam Safety Engineer), Victoria, BC (250)
387-3263

e MEI, Geotechnical Branch, Victoria, BC (250) 952-0480

D-2 10162/7-3

R, Association Association -
of Consulting des Ingénieurs-
Engineers Conseils November 24: 1997
of Canada du Canada



