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This report was prepared by Knight Piesold Ltd. for the account of Mount Polley 

Mining Corporation. The material in it reflects Knight Piesold'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 Piesold Ltd. accepts no 
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MOUNT POLLEY MINING CORPORATION 

MOUNT POLLEY MINE 

TAILINGS STORAGE FACILITY 

REPORT ON 

1998 CONSTRUCTION AND ANNUAL INSPECTION 

(REF. NO. 11162/10-1) 

SECTION 1.0- INTRODUCTION 

1.1 PROJECT DESCRIPTION 

The Mount Polley gold and copper mine is owned and operated by Mount Polley 

Mining Corporation. It is located in central British Columbia, 56 kilometres north­

east of Williams Lake, as shown on Figure 1.1. The Mount Polley mine has been in 

production since June 13, 1997. Ore is crushed and processed by selective flotation 

to produce a copper-gold concentrate. The current mill throughput rate is 

approximately 20,000 tonnes per day (7 .3 million tonnes per year). An overall site 

plan of the Mount Polley Mine is shown on Drawing 10162-9-100. 

Mill tailings are discharged as a slurry into the Tailings Storage Facility which has 

been designed to provide environmentally secure storage of the solid waste. As the 

solids settle out of the slurry, process fluids are collected and recycled back to the 

mill for re-use in the milling process. There is no surface discharge of any process 

solution from the Tailings Storage Facility. 

Knight Piesold Ltd. were originally engaged by Imperial Metals Corporation to provide 

engineering services for the design of the Open Pit, Waste Dumps and Tailings Storage 

Facility in 1989. In the period since, Knight Piesold Ltd. has provided the following 

services: 

• Detailed design of all stages of the Tailings Storage Facility and Ancillary 

Works completed to date. 

AssociationofConsultingEngincersofCanada 
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• Prepare contract documents and technical specifications for all stages of the 

Tailings Storage Facility construction to date. 

Construction supervision and quality assurance/quality control (QA/QC) for all 

stages of the Tailings Storage Facility completed to date. 

Conduction and evaluation of investigations for engineering design and 

construction materials suitability. 

• Consulting services provided to the mine on all aspects of the operation and 

monitoring of the Tailings Storage Facility. 

In 1998, the tailings embankments were raised to Stages 2A (El. 936 m) and 2B (El. 

937 m). Knight Piesold Ltd. provided design, construction supervision and quality 

assurance/quality control (QA/QC) services for both embankment raises. Knight 

Piesold Ltd. also conducted on-going reviews of all instrumentation and monitoring 

records for the year and completed an annual inspection of the facility. 

1.2 TAILINGS STORAGE FACILITY 

The Tailings Storage Facility is comprised of the following: 

A pipeline system which conveys the tailings slurry via gravity from the 

Millsite to the Tailings Storage Facility. The system includes a movable 

discharge section with spigot offtakes to distribute the tailings along the 

embankment crest. 

• A make-up water supply system to provide extra water to the Tailings 

Storage Facility. The system comprises an intake and pump at Polley Lake 

and a pipeline to convey the water to the Tailings Storage Facility. The water 

is discharged into the Tailings Storage Facility near the west abutment of the 

Perimeter Embankment. 

Association of Consulting Engineers of Canada 
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• The Millsite Sump and Southeast Sediment Pond that 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 T2 

Tailings Dropbox. 

Earthfill embankments which retain the tailings solids within the Tailings 

Storage Facility. The Main Embankment has a vertical chimney drain, with a 

collector (longitudinal) drain and three outlet drains. 

• A low permeability basin liner (natural and constructed) which provides 

containment of process fluids within the facility and minimises the potential 

for seepage through the tailings basin soils. 

A foundation drain and pressure relief well system located downstream of the 

Stage IB Main Embankment to prevent the build-up of pressure in 

foundation materials and to collect seepage from the base of the Tailings 

Storage Facility. An engineered rockfill haul road located downstream of the 

embankment covers the foundation drains and the trenches that connect to 

pressure relief wells to the foundation drains. 

Seepage collection ponds located downstream of the Main and Perimeter 

Embankments. The seepage collection ponds are excavated in low 

permeability soils and store water collected from embankment drains and 

local runoff. Water is pumped back into the Tailings Storage Facility. 

• Instrumentation in the tailings and embankment foundations, fill and drains 

(including vibrating wire piezometers, survey monuments and the 

measurement of drain flows) used to monitor the performance of the Tailings 

Storage Facility. 

A reclaim water system comprised of a barge mounted pumpstation in an 

excavated channel, a booster pumpstation and a pipeline that provides 

process water to the mill. 

Association of Consulting Engineers of Canada 
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• A system of monitoring wells installed around the Tailings Storage Facility 

for groundwater quality monitoring. 

This description of the Tailings Storage Facility components has been included for 

information purposes. Work was not undertaken on all of the components during the 

1998 (Stage 2A/2B) construction programs. However, all of the components were 

evaluated as part of the 1998 Annual Inspection. 

1.3 SCOPE OF REPORT 

This report presents the following information: 

The scope of the work encompassing 1998 (Stage 2A/2B) construction. This 

includes a discussion of the construction methods used to complete the work, 

the results of quality assurance tests carried out during construction and a 

review of new instrumentation and monitoring results from the construction 

program. 

• Results of the 1998 Annual Inspection, including an evaluation of all pertinent 

operating data and instrumentation and monitoring results collected over the 

past year and from start-up to date. 

• Summaries and recommendations for all of the above. 

Knight Piesold Ltd. issued the "1998 Annual Inspection Report, Ref. No. 10162/9-5" 

on June 26, 1998. This report covered the mine operations for 1997. The 1998 Annual 

Inspection addressed in this report covers the 1998 operations. The naming convention 

for this report will be adopted for all future construction and annual inspection reports. 

Association of Consulting Engineers of Canada 
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SECTION 2.0 - 1998 CONSTRUCTION 

2.1 GENERAL 

Construction in 1998 comprised the Stage 2A and 2B raises of the Mount Polley Mine 

Tailings Storage Facility embankments. Stage 2A included raising the Main and 

Perimeter Embankments from El. 934 to El. 936 m. The Stage 2A Main Embankment 

Plan is Shown on Drawing 10162-9-110 with the corresponding sections shown on 

Drawing 10162-9-111. The Stage 2A Perimeter Embankment Plan is Shown on 

Drawing 10162-9-120 with the corresponding sections shown on Drawing 10162-9-

121. 

Stage 2B construction included raising the Main and Perimeter Embankments from El. 

936 to El. 937 m. The Stage 2B Main Embankment Plan is Shown on Drawing 10162-

9-130 with the Stage 2B Perimeter Embankment Plan Shown on Drawing 10162-9-

131. Main Embankment sections are shown on Drawing 10162-9-132 with Perimeter 

Embankment sections shown on Drawing 10162-9-133. Stage 2A/2B provides storage 

capacity for approximately one year of operations, including impounding additional site 

runoff and make-up water from Polley Lake. 

The original design of Stage 2B included a raise to El. 938 m, as detailed in the Knight 

Piesold Ltd. document "Tailings Storage Facility, Report on On-going Construction 

Requirements" (Ref. No. 10162/9-3), December 2, 1997. However, operational records 

indicated that El. 938 m was not required in 1998. Mount Polley Mining Corporation 

(MPMC) plans to raise the embankments to El. 940 m during Stage 2C construction in 

1999 and 2000. The freeboard and wave run-up requirements will be maintained at all 

times. 

Knight Piesold Ltd. designed the Tailings Storage Facility and developed the Technical 

Specifications for the work. Knight Piesold Ltd. also provided supervision and 

technical assistance during the construction program and reviewed all laboratory 

quality assurance testwork. Knight Piesold Ltd. worked under the overall management 

and administration of Mount Polley Mining Corporation. The earthworks were 

completed by Peterson Contracting Ltd (PCL), of Williams Lake. 

AssodationofConsu!tingEngincersofCanada 
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2.2 SCOPE OF WORK 

2.2.1 General 

The 1998 (Stage 2A/2B) construction program comprised work on the 

following main areas: 

• Access roads. 

• Tailings Embankments. 

• Tailings Discharge System. 

• Investigations of Borrow Area and Basin Liner. 

A description of each of the main components of the 1998 (Stage 2A/2B) 

construction program is presented in the following sub-sections. 

2.2.2 Roads 

The Zone T Haul Road was constructed at the downstream toe of the Stage 1B 

embankment during Stage 2A. It extends from the north-west comer of the 

Perimeter Embankment to the south-west comer of the Main Embankment. 

The road is underlain by geotextile filter fabric in the topographic lows at the 

Main and Perimeter Embankments. The Zone T fill material was drilled, 

blasted and hauled from the Rock Quarry located north-west of the Tailings 

Storage Facility. 

The scope of work for construction of the Zone T Haul Road included the 

following: 

• Location of road alignment and setting out. 

• Excavation of organics, topsoil and loose or wet foundation materials. 

• Installation of geotextile filter fabric, where required. 

• Placement, compaction and grading of Zone T Rockfill. 

Association of Consulting Engineers of (.anada 
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In addition to the Zone T Haul Road, other temporary haul roads were 

constructed as required. Details of the Zone T Haul Road are shown in plan on 

Drawing Nos. 10162-9-110 and 120 and in section on Drawing Nos. 10162-9-

111 and 121. 

2.2.3 Tailings Embankments 

The 1998 (Stage 2A/2B) construction program included raising the Main and 

Perimeter Embankments to El. 937 m. The Stage 2B Main and Perimeter 

Embankments are approximately 1,150 and 1,350 metres long, with maximum 

heights of about 25 and 8 metres, respectively. A low area (approx. EI. 936.7 

m) is present at the Perimeter Embankment between approximate Ch. 36+00 

and 44+00. This low area brings the effective height of the Tailings Storage 

Facility to El. 936.7 m. 

The scope of work for construction of the embankments included the following: 

• Survey control of embankment construction. 

• Foundation preparation to ensure a tie-in with dense natural ground. 

Placement and compaction of the fill materials in their respective zones 

in accordance with the Technical Specifications. 

Installation and extension of the embankment drain systems, including 

the Foundation and Outlet Drains. 

• Installation and monitoring of vibrating wire piezometers. 

• Evaluation of embankment materials through detailed lab testing. The 

material testing was completed in the site soils laboratory and at an 

independent laboratory. 

,\ssodationofConsultingEnginccrsofCanada 
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As-built construction details for the embankments are shown on the drawings 

included with this report. 

2.2.4 Tailings Discharge System 

The scope of work for the tailings discharge system during 1998 (Stage 2A/2B) 

construction included relocating the pipeline and discharge locations in order to 

minimise interference with embankment construction while maintaining 

controlled tailings deposition in the Tailings Storage Facility. 

2.2.5 Investigations 

Investigations were completed in 1998 to support construction and design of the 

Tailings Storage Facility. Two borrow areas were investigated to determine the 

availability and suitability of core zone material. Borrow Area 2 is located 

downstream of the Main Embankment left abutment. Borrow Area 4 is located 

within the tailings basin, near the west abutment of the Perimeter Embankment. 

The tailings basin was also investigated to evaluate the requirements for basin 

liner. The basin liner investigation involved the drilling of 19 drillholes (DH98-

BL-1 to 19) in February 1998, and 44 drillholes (BH99-1 to 44) in 1999 to 

investigate the thickness of the surficial glacial till layer near the upstream side 

of the future South Embankment location. The results of the borrow area and 

basin liner investigations are presented in Appendix A. The locations of the 

investigations are presented in Drawing 10162-9-001. 

2.3 CONSTRUCTION SCHEDULE 

Construction of the 1998 (Stage 2A/2B) embankment raises commenced in January, 

1998. Peterson Contracting Ltd. (PCL), of Williams Lake, British Columbia, carried 

out the earthworks construction. Paramount Drilling Ltd. (PDL), of Calgary Alberta, 

was subcontracted by PCL to produce Zone T and CBL material by drilling and 

blasting in the Rock Quarry. 

The work began with the mobilisation of equipment, followed by the clearing and 

stripping of potential borrow areas and the Zone T Haul Road. Fill placement for the 

Association of Consulting Engineers of Canada 
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road commenced in late January. In early February, Foundation Drain construction was 

started under the footprint of the Zone T Haul Road at the Main Embankment and 

stripping of the embankment footprint extensions was initiated. Zone B placement 

commenced on February 26 at the Perimeter Embankment. 

The tailings line was removed from the Stage 1B embankment crest on March 1. 

Foundation preparation was carried out at the Main Embankment in mid-March and fill 

placement commenced on April16. The Zone T Haul Road construction was finished 

in early April and the entire Stage 2A contract was completed on May 15. 

During June, seven (7) pressure relief wells were drilled downstream of the Stage 1B 

Main Embankment. The Pressure Relief Wells convey water from the foundation soils 

to the Foundation Drains, which report to the Seepage Collection Pond. The Pressure 

Relief Wells were installed by Aqua Installation Ltd., of Williams Lake British 

Columbia. 

Stage 2B construction began on September 23 and was halted on October 6 due to rainy 

conditions. Construction recommenced December 1, when colder and drier conditions 

prevailed. The Stage 2B contract was essentially completed on December 22. 

2.4 CONSTRUCTION SUPERVISION AND QUALITY ASSURANCE 

Knight Piesold Ltd. provided day time supervision and quality assurance (QA) services 

for Stage 2A/2B construction of the Tailings Storage Facility. Mount Polley Mining 

Corporation (MPMC) provided technicians for night shift supervision and QA services. 

MTS Testing Services Ltd., of Prince George, British Columbia conducted most of the 

QA testing. Key QA items addressed by Knight Piesold Ltd. included: 

• Foundation inspection and approval prior to fill placement. 

• Assessment of borrow material suitability. 

• Inspection of fill placement procedures. 

• In-situ testing of the placed fill for moisture content and density. 

• Collection of control and record samples at the required frequencies. 

Association of Consulting Engineers of Ctnada 
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• Installation and monitoring of instrumentation. Monitoring was conducted by 

MPMC staff. 

Construction Quality Assurance (CQA) procedures were similar to previous 

construction programs. Technical Specifications were developed for the Work and 

are included in the "Contract Documents for Stage 2A Tailings Facility Construction, 

Ref. No. 10162/9-4", January 29, 1998. The Technical Specifications developed for 

Stage 2A were also used for Stage 2B. 

Laboratory testing required for the CQA program included the following: 

• Moisture Content (ASTM D2216) 

• Particle Size Distribution, including hydrometer (ASTM D422) 

• Laboratory Compaction (ASTM D698) 

• Specific Gravity (ASTM D854) 

• Atterberg Limits (ASTM D4318) 

• Field Density (ASTM D2167) 

• Field Density by Nuclear Methods (ASTM D2922) 

• Moisture Content by Nuclear Methods (ASTM D3017) 

The required testing frequencies and schedules are summarised on Table 2.1. 

The CQA program confirmed that construction was completed in accordance with the 

Technical Specifications. In addition, the field and laboratory test results indicate that 

the design objectives were achieved, as discussed in Section 2.5. 

2.5 EARTHWORKS 

2.5.1 General 

Earthworks for the 1998 (Stage 2A/2B) Tailings Storage Facility construction 

comprised the following zones and materials: 

Auodation of Consulting Engineen of Canada 
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• Zone S - The core zone of the Main and Perimeter Embankments was 

constructed using locally borrowed fine grained glacial till. Borrow 

Areas 2 and 4 were utilised for the construction of the core zone. 

• Zone B - The upstream and downstream zones of the Main and 

Perimeter Embankments were also constructed using locally borrowed 

glacial till. Borrow Areas 2 and 4 were utilised for the construction of 

the upstream and downstream zones. 

• Zone CBL - Zone CBL (Coarse Bearing Layer) was placed as the first 

lift of the upstream zone at the Main Embankment and portions of the 

Perimeter Embankment. It was placed directly on spigotted tailings or 

natural ground to provide a firm bearing layer for fill placement. This 

material was drilled, blasted and hauled from the Rock Quarry, located 

north-west of the Tailings Storage Facility. 

Zone T - The Zone. T Haul Road around the perimeter of the Tailings 

Storage Facility was constructed using rockfill that was drilled, blasted 

and hauled from the Rock Quarry, located north-west of the Tailings 

Storage Facility. 

• Embankment Drain System - One new Foundation Drain was 

constructed under the Zone T Haul Road at the Main Embankment. 

Three Outlet Drains were extended up the face of the Perimeter 

Embankment and under the Zone T Haul Road at the Perimeter 

Embankment. The drains were constructed using Drain Gravel (Zone 

G) and Filter Sand (Zone F) that was previously drilled, blasted, 

crushed and screened at the Rock Quarry, located north-west of the 

Tailings Storage Facility. 

The gradation requirements for the above materials are shown on Drawing 

10162-9-104. 

The requirements of the Construction Quality Assurance (CQA) program and 

the Technical Specifications were that each material type be subjected to 
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detailed field and laboratory testing to verify that the design objectives were 

met. Both Control and Record tests were conducted for the CQA program. 

Control tests were typically carried out on materials in borrow pits or from 

source locations to determine their suitability for use in the work. Record tests 

were typically carried out on materials after placement and compaction to 

document the level of workmanship achieved and to ensure that the design 

objectives were met. Both Control and Record tests were used as a basis for 

modifying the construction procedures as and when necessary. Estimated 

quantities are also summarised on Table 2.1 with the Control and Record 

testing requirements and frequencies. 

Stripping and preparatory work was completed on all foundations and 

abutments to ensure a good tie-in with dense, natural ground and with the Stage 

lB embankment. Foundation approval by the Engineer was required prior to 

the placement of any fill material. Organic debris and topsoil were removed 

and stockpiled according to the Technical Specifications. 

All fill materials were hauled to the embankment and placed according to the 

material and lift thickness specifications for each zone. Compaction was 

achieved from a 10 tonne smooth drum roller. Additional compaction was 

obtained by routing the CAT 631E scraper units and 30 tonne MOXY haul 

trucks along the fill surfaces in Zones S and B. The embankment slopes were 

dressed to final lines and grades using a combination of bulldozers, excavators 

and graders. 

The moisture content and density of placed and compacted fill materials was 

continuously monitored using a nuclear densometer. The nuclear densometer 

provides instantaneous results and was used to evaluate the suitability of 

materials in the borrow areas before being hauled to the embankments and on 

the fill, as soon as they were placed in the respective zones. If the results 

indicated that the materials were likely too wet to enable the compaction 

objective to be achieved, the construction fleet was moved to a new location in 

the borrow areas, where drier material was available. If the results indicated 

that the moisture content of the fill materials was acceptable but that the density 

was too low, the Contractor was directed to apply additional compaction effort 
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to the placed material. If the results indicated that the fill density and moisture 

content were acceptable, then the Contractor was given approval to place 

another lift on the embankment. 

Nearly 1,700 density and moisture content results for Zones S and B were 

recorded using the nuclear densometer during the Stage 2A/2B construction 

program. Detailed results of the CQA testwork are presented on the Record 

and Control test summary sheets in Appendices B and C respectively. Details 

of the QA testwork for each material type are presented below. 

2.5.2 ZoneS 

Zone S forms the low permeability core and abutment seal zones for the Main 

and Perimeter Embankments. The material used in Zone S was fine grained 

glacial till. Most of the Zone S material used at the Perimeter Embankment 

was obtained from Borrow Area 4, situated within the tailings impoundment. 

Borrow Area 2 was the source of Zone S material for the remainder of the 

Perimeter Embankment and the entire Main Embankment. Borrow Area 2 is 

located downstream of the left (East) abutment of the Main Embankment. 

The Specifications for Zone S material required placement and compaction in 

maximum 300 mm thick lifts. During Stage 2A, the design compaction 

specification was modified from 98 percent of the Standard Proctor maximum 

dry density to 95 percent. This change was implemented to ensure that suitable 

embankment fill materials would be available from the local borrow areas. The 

reduction in the compaction specification will not affect the integrity of the 

embankment. 

Oversize cobbles and boulders were segregated from the advancing fill and 

were subsequently pushed into the Zone B fill (if acceptable) or to the face of 

the embankments. 

Record tests on the compacted Zone S fill included the following: 
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• Particle Size Distribution (ASTM D422) 

• Laboratory Compaction (ASTM D698) 

• Specific Gravity (ASTM D854) 

• Atterberg Limits (ASTM D4318) 

• Field Density by Nuclear Methods (ASTM D2922) 

• Moisture Content by Nuclear Methods (ASTM D3017) 

• Consolidated Undrained Triaxial Compression Test (ASTM D4767-88, 

Multi-Stage Test) 

In addition to the above, field density and moisture content testing with the 

nuclear densometer was conducted on each lift of material. 

A total of seventeen (17) samples were taken for record testing of Zone S 

material. Particle size analyses show that Zone S glacial till is a well-graded 

sandy silt with some clay and gravel. The gradation curves of the Zone S 

Record samples are shown on Figure 2.1. 

The plastic limit of the samples ranged from 12.8 to 16.4 percent, with a 

median of 14.1 percent. The liquid limit ranged from 24.1 to 30.8 percent, with 

a median of25.9 percent. The plasticity index ranged from 7.9 to 17.7 percent, 

with a median of 12.5 percent. Based on this, the material is classified as CL in 

the Unified Soil Classification System (inorganic clay of low to medium 

plasticity). 

The median field moisture content, as measured with a nuclear densometer, 

was 10.1 percent, while the median optimum moisture content was 10.3 

percent. The median deviation from the optimum moisture content was 0.2 

percent dry of optimum. These moisture contents were achieved with minimal 

moisture conditioning and by halting construction on wet days. Material too 

wet for direct placement in the Zone S fill was either used in Zone B or was 

wasted. 

The median field dry density, as measured with a nuclear densometer, was 

2046 kg/m3
, while the median maximum dry density was 2069 kg/m3

• The 
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median percent compaction was 98.9 percent, indicating that the compaction 

objective of 95 percent was achieved. 

Histograms were generated to illustrate the results of the Field Density and 

Moisture Content testing. The field moisture content, Standard Proctor 

optimum moisture content and deviation from optimum for the Zone S Record 

samples are shown on Figure 2.2, while Figure 2.3 shows the measured field 

dry density, the Standard Proctor maximum dry density and the corresponding 

percent compaction. The compaction specification was revised from 98 to 95 

percent of Standard Proctor maximum dry density during Stage 2A 

construction. Due to the small amount of tests that used the 98% compaction 

specification, these values are also included in Figure 2.3. 

Specific gravity was determined for 4 samples. The results varied from 2.63 to 

2.76 with a median value of2.67. 

Consolidated-Undrained (CU) multistage triaxial compression testing was 

carried out on one sample. The angle of friction for the sample was computed 

to be 31 degrees with no cohesion. The sample was remoulded prior to testing. 

Detailed test results are included in Appendix D. 

2.5.3 Zone B 

Zone B forms the upstream and downstream zones of the Main and Perimeter 

Embankments. The material used for Zone B was glacial till from Borrow 

Areas 2 and 4. The specification for Zone B allowed the use of glacial till 

which was slightly coarser and wetter than that required for Zone S. 

The specification for Zone B material required placement and compaction in 

maximum 1000 mm thick lifts. However, as for Zone S, the material was 

typically placed and compacted in 300 mm lifts due to the narrow working 

surface. Field density and moisture content testing with the nuclear densometer 

was typically carried out following the placement of the fulllOOO mm. During 

Stage 2A, the design compaction specification was revised from 95 percent of 

the Standard Proctor maximum dry density to 92 percent. This change was 
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implemented to ensure that suitable embankment fill materials would be 

available from the local borrow areas. The reduction in the compaction 

specification will not affect the integrity of the embankment. 

Oversize cobbles and boulders were segregated from the advancing fill and 

were pushed to the face of the embankment. 

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

• Moisture Content (ASTM D2216) 

• Particle Size Distribution (ASTM D422) 

• Laboratory Compaction (ASTM D698) 

• Atterberg Limits (ASTM D4318) 

• Field Density by Nuclear Methods (ASTM D2922) 

• Moisture Content by Nuclear Methods (ASTM D3017) 

A total of six (6) samples were taken for record testing of Zone B material. 

Particle size analyses show that Zone B glacial till is a well-graded silt and sand 

with some gravel and some clay. The gradation envelope and the grain size 

curves for the Zone B Record samples are shown on Figure 2.4. 

All 6 samples were plastic as determined by the Atterberg Limits tests. The 

plastic limit ranged from 12.5 to 14.6 percent, with a median of 13.5 percent. 

The liquid limit ranged from 18.6 to 26.8 percent, with a median of 22.8 

percent. The plasticity index ranged from 4.0 to 13.1 percent, with a median of 

10.0 percent. Based on this, the material is classified as CL in the Unified Soil 

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

The median field moisture content, as measured with a nuclear densometer, 

was 10.5 percent, while the median optimum moisture content was 9.2 percent. 

The median deviation from the optimum moisture content was 1.3 percent wet 

of optimum. As for Zone S, these moisture contents were achieved with 

minimal moisture conditioning and by halting construction on wet days. 

Material which was too wet for direct placement in the fill was wasted. 
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The median field dry density, as measured with a nuclear densometer, was 

2055 kg/m3 and the median maximum dry density was 2107 kg/m3
. The 

median percent compaction was 97.5 percent, indicating that the compaction 

objective of 92 percent was achieved. 

Histograms for moisture content and density from the Nuclear Densometer 

were generated. The measured field moisture content, the Standard Proctor 

optimum moisture content and deviation from optimum for the Zone B Record 

samples are shown on Figure 2.5, while Figure 2.6 shows the measured field 

dry density, the Standard Proctor maximum dry density and the corresponding 

percent compaction. 

2.5.4 Zone T 

Zone Twas placed at the downstream toe of the Stage lB embankment. The 

material used for Zone T was rockfill that was drilled, blasted and hauled from 

the Rock Quarry to the north-west of the Tailings Storage Facility. 

The specifications for Zone T material required placement and compaction in 

maximum 600 mm thick lifts, with a minimum of four (4) passes with a 10 

tonne vibratory smooth drum roller. Oversize cobbles and boulders were 

segregated from the advancing fill by pushing them to the downstream edge of 

the road. They were then removed from the fill. 

Record tests on the compacted Zone T fill consisted of Particle Size 

Distribution (ASTM D422) only. 

A total of ten (1 0) samples were taken for record testing of Zone T material 

placed in the Zone T Haul Road. Particle size analyses show that Zone T 

rockfill is comprised of gravel with some sand and a trace of cobbles and silt. 

The Zone T material can be described as a poorly graded gravel and is 

classified as GP in the Unified Soil Classification System. The grain size 

curves for the Zone T Record samples are shown on Figure 2. 7. 
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2.5.5 Zone CBL 

Zone CBL (Coarse Bearing Layer) was placed directly on spigotted tailings and 

natural ground on the upstream side of the embankment to. provide a firm 

bearing layer for fill placement. Zone CBL material assisted in the 

consolidation of the tailings mass and provided a working surface to place 

Zones S and B. The material used for Zone CBL was rockfill that was drilled, 

blasted and hauled from the Rock Quarry, located north-west of the Tailings 

Storage Facility. 

The specification for Zone CBL material required end dumping and spreading 

with a bulldozer until the Zone CBL was approximately 1000 mm thick. 

No record testing was carried out on Zone CBL material. Frequent on site 

inspections were carried out by QA personnel to ensure that no fine grained 

material was placed in this zone. 

2.6 EMBANKMENT DRAIN SYSTEMS 

A foundation drain and pressure relief system is located below the Main Embankment 

to prevent the build-up of pressure in foundation materials and to collect seepage and 

groundwater from the base of the Tailings Storage Facility. Three Pressure Relief 

Trenches (PRT98-1 to 3) and seven Pressure Relief Wells (PRW98-1 to 7) were 

installed at the main embankment and tied into Foundation Drain (FD-5) which was 

installed under the Main Embankment during Stage 2A construction. The locations of 

the Pressure Relief Trenches and Wells are shown on Drawing 10162-9-155. 

The foundation drain consists of a 4 inch (1 00 mm) perforated CPT pipe which is 

surrounded by Zone G Drain Gravel that is surrounded by geotextile filter fabric. Each 

drain is connected to the Drain Monitoring Sump by individual 6 inch (150 mm) solid 

HDPE pipes that enable the monitoring of flows and clarity and the collection of 

samples for water quality testing. Details of the Foundation Drain Systems are shown 

on Drawing 10162-9-105. 
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Three Outlet Drains (OD-4, 5 and 6) were installed under the Zone T Haul Road and up 

the face of the Perimeter Embankment during Stage 2A construction. The Outlet 

Drains are a component of the Chimney Drain System, which has not yet been installed 

at the Perimeter Embankment. The Outlet Drains consist of 6 inch (150 mm) 

perforated CPT pipe surrounded by Zone G Drain Gravel surrounded by geotextile 

filter fabric and Zone F Filter Sand. They were installed and connected to the Drain 

Monitoring Sump so that there would be no additional foundation disturbance in future 

embankment expansions. 

The drains were constructed using processed rock that was previously crushed and 

screened at the Rock Quarry. There were no compaction specifications for the drain 

materials and the only record testing that was required was the determination of the 

Particle Size Distribution (ASTM D422). 

A total of six (6) samples were taken for record testing of Zone G drain gravel. Zone G 

consisted of approximately 58 percent coarse gravel, 38 percent fine gravel and 4 

percent sand, which was within the specified envelope. The Drain Gravel can be 

described as poorly graded gravel and is classified as GP in the Unified Soil 

Classification System. The grain size curves for the Zone G Record samples are shown 

on Figure 2.8. 

Zone F Filter Sand was placed in the Outlet Drains as backfill for the Pressure Relief 

Wells. There was no compaction specification and the only record test required was 

the determination of the Particle Size Distribution (ASTM D422). 

A total of five (5) samples were taken for record testing of the Filter Sand. Zone F 

consisted of approximately 48 percent fine gravel, 45 percent sand and 7 percent fines 

(passing the No. 200 sieve), which was within the specified envelope. The Filter Sand 

can be described as well-graded sand and is classified as SW in the Unified Soil 

Classification System. The grain size curves for the Zone F Record samples are shown 

on Figure 2.9. 
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2.7 PIPEWORKS 

2.7.1 General 

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

for the Tailings Storage Facility. The tailings pipeline system conveys the 

tailings slurry via gravity from the Millsite to the Tailings Storage Facility. The 

reclaim pipeline system pumps process water from the Tailings Storage Facility 

to the mill for re-use in processing the ore. 

2.7.2 Tailings Pipeline System 

The tailings pipeline system includes a single HDPE pipeline approximately 

7,000 metres in length. The pipeline runs from the Millsite to the west end of 

the Perimeter Embankment, along the inside crest of the Perimeter 

Embankment to the Main Embankment where it ends at the right (west) 

abutment. It was constructed with a concrete tailings dropbox (T2) that 

controls the maximum line pressure and allows additional surface runoff and 

overflow from the reclaim booster pump station to be added to the tailings 

pipeline. Tailings are discharged by end spilling or through a movable 

discharge section that includes twelve lengths of pipe (199.2 m) with 150 mm 

offtakes near the end of every second pipe (6 offtakes total). The tailings 

discharge pipe has several flanged connections where the movable discharge 

section can be located in order to distribute the total flow along the 

embankment crest. 

Construction activities for the tailings pipeline system included the following: 

• Dismantling of the pipeline downstream of the MlA dump valve in 

order to minimise obstructions during Stage 2A construction. Tailings 

were discharged primarily from the Mark lA (MlA) dump valve 

during and following Stage 2A construction. Water was present against 

some portions of the Main Embankment at the beginning of Stage 2A 

construction. However, MPMC accelerated tailings deposition in this 
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area and a continuous tailings beach was re-established for placement 

of the coarse bearing layer (CBL). 

• Re-connection of the pipeline following the completion of Stage 2A 

construction. For Stage 2B construction, the pipeline was left in place 

along a small bench on the Stage 2A embankment crest. Following 

Stage 2B construction, tailings were discharged from the MlA and 

MlB dump valves, by end spilling at flanged connections and from the 

movable discharge section. 

2.7 .3 Reclaim Pipeline System 

The reclaim pipeline system is comprised of a single 5,400 m long HDPE pipe 

that extends from the Reclaim Pump Barge to the Millsite. Nominal 24 inch 

(610 mm) HDPE pipe with varying pressure ratings was installed to provide the 

required water transfer capacity. A section of steel pipe originally located 

between the HDPE pipe and the barge was removed during barge moves. Only 

one length of steel pipe is now used. 

No construction activities were required for the reclaim pipeline system as part 

of Stage 2A/2B construction. The reclaim barge is moved by MPMC staff on 

an as-needed basis. MPMC have indicated that the barge will be moved to a 

new location in the next year of operations. Details of the move will be 

provided in future reports. 

2.8 INSTRUMENTATION AND MONITORING 

2.8.1 General 

Additions to the instrumentation and monitoring systems that were provided 

during 1998 (Stage 2A/2B) construction included the following: 

• Vibrating wire piezometers. 

• Survey monuments. 

• Foundation Drains. 
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Details of these items are presented in the following sub-sections. 

2.8.2 Vibrating Wire Piezometers 

A total of twenty one (21) vibrating wire piezometers were installed during the 

1998 (Stage 2A/2B) construction program, as summarised below and on Table 

2.2. 

• Ten piezometers were installed in boreholes (three in Plane A, one in 

plane B, three in Plane C, one in Plane D and two in Plane E) to 

monitor pore pressures in the foundation soils at the Main 

Embankment. 

• Four piezometers were installed in the Zone T Haul Road (one each at 

Planes A, B, C and D) to monitor the performance of the Zone T 

transition zone material. 

Six piezometers were installed in tailings below Zone CBL (two each at 

Planes A, B and C), upstream of the Main Embankment to monitor 

pore pressures during and after placement of the Zone CBL material. 

• One piezometer was installed in outlet drain OD-4 (Plane D) at the 

Perimeter Embankment. 

No unexpected or anomalous pore pressures were observed while monitoring 

the vibrating wire piezometers during construction. The pore pressures in the 

tailings increased by about 1.0 to 1.5 m during the placement of the CBL 

material. These pressures dissipated within 8 hours and did not result in any 

delays in construction. Some of the previously installed piezometers in the 

glacial till fill responded to the increased load from the additional material 

placed on the embankments. The increases were approximately 2.0 m and did 

not result in any delays in construction. To date a total of 45 vibrating wire 

piezometers have been installed at the Tailings Storage Facility. Of these, 31 
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remain in operation. The results of all piezometer monitoring are discussed in 

Section 3.4.1. Details of the as-built piezometer locations are shown on 

Drawing Nos. 10162-9-150 to 153 with instrumentation details shown on 

Drawing 10162-9-154. 

2.8.3 Survey Monuments 

Eight (8) survey monuments were installed on the crest of the Main 

Embankment following Stage 2A construction. Five (5) survey monuments 

were installed along the upstream edge of the Main Embankment Coarse 

Bearing Layer (CBL) to monitor settlement in the tailings during Stage 2A fill 

placement on the tailings beach. The survey points were monitored at various 

times during 1998. No unexpected movements occurred and the recorded 

measurements were within the accuracy of the survey. The results of all survey 

monument monitoring are discussed in Section 3.4.3. Details of the as-built 

survey monument locations are shown on Drawing Nos. 10162-9-150 to 153. 

2.8.4 Foundation Drains 

One new Foundation Drain (FD-5) was installed under the Main Embankment 

and was connected to the Seepage Collection Pond during Stage 2A 

construction (April 1998), as discussed in Section 2.6. FD-5 was regularly 

monitored along with the other Foundation Drains. Flows from FD-5 are 

similar to FD-4, the other drain that extends up the west abutment of the Main 

Embankment. The results are discussed in Section 3.4.2. 

Selected photographs from the 1998 (Stage 2N2B) construction program are 

included in Appendix E. 
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SECTION 3.0- 1998 ANNUAL INSPECTION 

3.1 GENERAL 

An annual inspection of the Tailings Storage Facility and Ancillary Works was 

conducted to meet the guidelines of the Ministry of Energy and Mines. The inspection 

was conducted by Mr. Ken Embree, P. Eng., from April26 to 28, 1999. Comments on 

each component that was inspected are included in the following sub-sections. 

Selected photographs from the 1998 Annual Inspection are included in Appendix F. 

A report titled "1998 Annual Inspection Report, Ref. No. 10162/9-5" was issued on 

June 26, 1998. This report covered the mine operations for 1997. The 1998 Annual 

Inspection addressed in this report covers the 1998 operations. The naming convention 

for this report will be adopted for all future construction and annual inspection reports. 

3.2 EMBANKMENT CONSTRUCTION 

Stage 2B construction was complete at the time of the inspection. The design crest 

was El. 937m. However, a low area at the Perimeter Embankment brings the 

effective embankment crest to El. 936.7m, as previously discussed. The details of 

the 1998 (Stage 2A/2B) construction program are included in Section 2 of this report. 

3.3 INSPECTION OF FACITJTY 

The tailings pond was at El. 934.0 m at the time of inspection. The tailings pipeline 

had been disconnected in various locations and tailings were being discharged by end 

spilling at Ch. 37+00 at the Perimeter Embankment. Cyclones were being assembled 

to facilitate cycloning of tailings on the inside of the impoundment. 

Tailings beaches were exposed at the west abutment of the Perimeter Embankment 

(Ch. 42+00 to 43+ 75), at the centre of the Perimeter Embankment where end spilling 

was occurring (Ch. 33+50 to 39+00), and near the centre of the Main Embankment 

(Ch. 22+00 to 25+00). MPMC reported that tailings beaches were established over 

the full length of the Main Embankment and much of the Perimeter Embankment, 

but that the beaches were recently inundated. 
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Other observations made at the Tailings Storage Facility: 

The fill slopes for the Main and Perimeter Embankments look very good and 

do not exhibit any signs of instability. No cracks were observed on the crest ~H 1 

at the time of inspection. ~~ 

Some erosion of the embankment occurred at Ch. 38+ 75 on the Perimeter 

Embankment. The erosion was caused when the recycle pipeline from the 

Seepage Collection Pond moved and temporarily discharged on the 

embankment. There is also minor erosion on the upstream embankment crest 

due to tailings deposition. The erosion is minor and can be repaired during 

the next phase of construction. 

Localised areas at the west abutment of the Perimeter Embankment and the 

east abutment of the Main Embankment were covered with Zone T material rC 

for access while setting up the cyclones. This material will have to be 

removed during the next phase of construction. 

• Ruts along the embankment crests will have to be repaired during the next 

phase of construction. 

• A minor amount of wood debris was accumulating along the face of the Main 

Embankment where the tailings pond is in contact with the embankment. 

This can be prevented by ensuring that tailings beaches are developed along 

the full length of the embankment. Cycloning of tailings is planned to start 

soon. This will keep the pond away from the embankments and will prevent 

the accumulation of wood debris. 

The downstream areas of the Main and Perimeter Embankments are 

unchanged since the last inspection. Topsoil and sub-excavated materials 

from the Stage 2A foundations at the Main Embankment have been pushed 

past the Stage 2A toe and must be removed before future downstream 

embankment expansions. 
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No unexpected or uncontrolled seepage was on the downstream areas of the 

embankments, including the fill slopes and foundations. 

• The Seepage Collection Ponds for the Main and Perimeter Embankments are 

in good condition. No significant erosion or other damage was observed. 

The ponds were at slightly high operating levels and MPMC has modified the 

pumpback systems by increasing the pumping capacity. The Seepage 

Recycle Pipelines were in place and water was being discharged into the 

facility from the Main Embankment at the time of the inspection. A ditch 

that drains the downstream area on the west abutment of the Perimeter 

Embankment was added by MPMC. It was reported that the maximum pond 

levels did not encroach on the overflow culverts and there were no 

uncontrolled discharges from the Seepage Collection Ponds. 

• The outlets for the Main Embankment Foundation Drains (FD-1 to FD-5) 

were submerged at the time of inspection because of the higher water levels 

in the Seepage Collection Pond. As a result, the drain flows could not be 

measured. The pond should be lowered and flow monitoring must be 

resumed. 

• The Main Embankment Outlet Drains continue to seep. Flows were 

measured during the inspection and were about I litre/min in OD-1 (the most 

westerly outlet drain) and about 0.5 litre/min in OD-2 and OD-3. The flows 

must be regularly measured by MPMC. The Perimeter Embankment Outlet 

Drains have been installed but do not yet require monitoring. 

• The Zone T Haul Road was in very good condition. The surface has been 

coated with some fines and will have to be scarified before it is covered by 

other materials in future construction programs. 

The exposed basin liner was inspected and was found to be in good 

condition, with no significant damage from erosion observed. Two springs 
1 

were identified, approximately 50 metres inside of the Main Embankment. 

As.~ociationofConsultingEnginecrsofCanada 

Associationdcsingi!nicurs-conscilsduCanada 

-26- 11162/10-1 
Revision 0 

June 16, 1999 



CONSULTING ENGINEERS 

These areas will be inspected and appropriate repairs will be conducted 

during 1999 prior to inundation with tailings. The basin liner will be 

expanded in 1999. The areas that require basin liner are currently being 

evaluated. 

• All ditches were unobstructed and were flowing with clear runoff. 

All 1998 (Stage 2A/2B) work items for the Tailings Storage Facility were complete 

and the Tailings Storage Facility is in good condition. Selected photos of the 

Tailings Storage Facility are included in Appendix F. 

3.4 EMBANKMENT PERFORMANCE 

3.4.1 Piezometer Data 

To date a total of 45 vibrating wire piezometers have been installed at the 

Tailings Storage Facility, including replacement piezometers. There were 31 

piezometers functioning at the time of the inspection have provided sufficient 

information for assessing the performance of the Tailings Storage Facility. 

The piezometers are grouped into tailings piezometers, embankment 

foundation piezometers, embankment fill piezometers and drain piezometers 

for monitoring the embankment performance. Results are discussed below. 

Tailings Piezometers: 

A total of 6 piezometers have been installed in the tailings to date. Of this, 

only 2 remain in operation (both at Plane B). The pore pressures in the 

tailings adjacent to the Main Embankment increased 1.0 to 1.5m during the 

placement of the Coarse Bearing Layer in Stage 2A construction. The 

pressures dissipated within 8 hours, as expected. The current pressures 

reflect the level of the water in the impoundment. A summary of the tailings 

piezometer monitoring data is presented on Table 3.1. Individual plots of the 

tailings piezometers are included in Appendix G 1. 
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Embankment Foundation Piezometers: 

A total of 16 piezometers have been installed in the embankment foundations 

to date. Of this, 11 remain in operation. No unexpected high pore pressure 

increases have been observed for this monitoring period. The highest water 

level indicated to date by the foundation piezometers was recorded in C2-

PE2-01, at an artesian level of 4.6m, when it stopped functioning. Other 

water levels of note include 3.6m in A2-PE2-01, 2.7m in B2-PE2-02 and 

1.2m in C2-PE2-02. Although these levels are high, none have reached the 

foundation piezometer trigger levels of 6.0m artesian pressure (relative to 

original ground). The trigger levels are based on embankment stability 

analyses. These values, if exceeded, will require investigations and 

contingency or remedial actions to be taken. 

It has been noted that artesian pressures have typically developed in the 

deeper piezometers, at elevations below El. 91 Om. This corresponds roughly 

to the top of the glaciolacustrine/glaciofluvial material and these artesian 

pressures are therefore not unexpected (Planes A, B and C). It should also be 

noted that no artesian conditions have been encountered at Plane E, where 

coarser glaciofluvial material is present. 

A summary of the embankment foundation piezometer monitoring data is 

presented on Table 3.2. Individual plots of the embankment foundation 

piezometers are included in Appendix G2. 

Embankment Fill Piezometers: 

A total of 13 piezometers have been installed in the embankment fill 

materials to date. This includes 9 in ZoneS orB glacial till and 4 in Zone T. 

Of the 13 piezometers installed, 10 remain in operation (7 in Zone S or B and 

3 in Zone T). No unexpected high pore pressure increases have been 

observed for this monitoring period. During Stage 2N2B construction, the 

following embankment fill (Zone S or B) piezometers showed pore pressure 

increases of about 2.0m due to the placement of additional material on the 

crest and a subsequent increase in the load: 

Association of Consulting Engineers of Canada 
Associationdcsingenieurs·conseilsduCanada 

- 28- 11162110-1 
Revision 0 

June 16, 1999 



CONSULTING ENGINEERS 

A2-PE2-03 - The pore pressure has dissipated to pre-Stage 2A levels 

since construction was completed. 

B2-PE2-03 - The pore pressure has remained at the elevated level 

since construction was completed. 

• B2-PE2-04 - The pore pressure dissipated to approximately 0.5 m 

above pre-Stage 2A level upon completion of the Stage 2A 

expansion. Since then, the pore pressure has steadily increased back 

to the level recorded during Stage 2A construction. 

• C2-PE2-05 - The pore pressure has steadily increased an additional 

1.5m since completion of Stage 2A. 

All four piezometers are located upstream of the chimney drain. No pore 

pressure increases were observed in fill piezometers located downstream of 

the chimney drain. The Zone T embankment fill piezometers that are 

functioning are showing slightly negative pore pressures, indicating that the 

zone are not saturated. 

A summary of the embankment fill piezometer monitoring data is presented 

on Table 3.3. Individual plots for the embankment fill piezometers are 

included in Appendix G3. 

Drain Piezometers: 

A total of 10 piezometers have been installed in components of the 

embankment drains to date including foundation drains, chimney drain and 

outlet drains. Of the 10 originally installed, 8 remain in operation. No 

unexpected pore pressure increases were observed for this monitoring period. 

All functioning drain piezometers are showing slightly negative pore 

pressures, indicating that the zones they in which they are installed are not 

saturated. A summary of the drain piezometer monitoring data is presented 
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on Table 3.4. Individual plots for each drain piezometer are included in 

Appendix G4. 

It should be noted that some of the piezometers that are not functioning might 

be recoverable. MPMC should check all leads for ruptures, disconnection 

from panel boxes, etc. Recommendations for replacements will be made 

after all non-functioning piezometers have been confirmed as non­

recoverable. 

3.4.2 Drain Flow Data 

Flows from the 5 Foundation Drains at the Main Embankment are monitored 

on a weekly basis (as long as the Seepage Collection Pond is maintained at a 

level that is lower than the Foundation Drain outlet pipes in the Drain 

Monitoring Sump). The latest readings are from late December 1998. The 

Foundation Drain flows are tabulated on Table 3.5 and plotted on Figure 3.1. 

The results indicate that the flows have remained relatively constant since 

June 1997. The only exception is flows in the recently installed FD-5, which 

have fluctuated since it was installed. However, this can be attributed to the 

fact that FD-5 is covered by rockfill and is therefore affected by rainfall. 

Even with the rainfall that enters FD-5, the plot shows that the Foundation 

Drain flows have remained relatively low. The maximum total flow is less 

than 0.7 litres/second (42 litres/minute) even though the tailings pond level 

has risen to El. 934m. This indicates that the impounded water has not 

greatly influenced the underlying soils and that the glacial till liner (natural 

and constructed basin liner) is performing as intended. The Seepage 

Collection Pond must be lowered so that flow monitoring can be resumed. 

Samples are collected from the Foundation Drains by MPMC for water 

quality testing. The results are available from MPMC. 

Seepage flows from the three Outlet Drains for the Main Embankment 

Chimney Drain are exiting from the Stage 1B embankment. MPMC has 

sealed off the area below the drains and installed some plastic sheeting that 

enables the seepage flows to be monitored. Flows were measured during the 
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inspection and were about I litre/min in OD-1 and about 0.5 litre/min in OD-2 

and OD-3. The flows must be regularly measured by MPMC. The Perimeter 

Embankment Outlet Drains have been installed but do not yet require 

monitoring because the Chimney Drain has not been installed 

3.4.3 Survey Monument Data 

Eight (8) survey monuments were installed on the Stage 2A embankment 

crest on June 11, 1998. The monuments were re-surveyed June 25 and 

September 17, 1998. The results are presented in Table 3.6. In summary, 

total movements ranged from 5 to 25 mm. Settlements typically ranged from 

0 to 5 mm. One larger settlement value of 25 mm was recorded at Plane A. 

These settlement values are significantly lower than the predicted maximum / 

settlements of 200 to 400 mm, even after an allowance is made for 75 to 141 

mm of predicted consolidation settlement in the Stage 1-Af1B embankment 

fill. Survey monuments have not been installed since the completion of Stage 

2B construction. A discussion of the survey results from Stage 2A is 

presented below. 

Initial Survey (June 11, 1998)- Intermediate Survey (June 25, 1998) 

Horizontal movements from June 11 to June 25, 1998 range from 0.024 m 

(B2-SM-03) to 0.046 m (C2-SM-02). Survey monument C2-SM-01 was 

bumped while re-installing the tailings line between June 11 and June 25, 

1998, and the resulting movement of 0.400 m during this period does not 

reflect actual movement of the embankment. The movements were typically 

to the south and west (except C2-SM-02), parallel to the embankment axis. 

This confirms that no unexpected movements occurred and the recorded 

measurements were within the accuracy of the survey. The vertical 

movements range from -0.010 m (C2-SM-02) to 0.013 m (A2-SM-01). A 

negative reading indicates settlement. Survey monument C2-SM-Ol 

experienced a vertical movement of -0.150 m during this time period as a 

result of being bumped while re-installing the tailings line. 

AssociationofC.onsuhingEngincersofCanada 

Associationdcsingtnieurs·conscilsduCanada 

- 31- 11162/10-1 
Revision 0 

June 16, 1999 

v 



CONSULTING ENGINEERS 

Intermediate Survey (June 25, 1998)- Final Survey (September 17, 1998) 

Horizontal movements from June 25 to September 17, 1998, range from 

0.026 m (B2-SM-03) to 0.051 m (A2-SM-01). The movements were 

typically to the north and east, again parallel to the embankment axis but in 

the opposite direction from the first set of results. This data further confirms 

that no unexpected movements occurred and the recorded measurements 

were within the accuracy of the survey. The movement in the vertical 

direction ranges from -0.029 m (A2-SM-02) to 0.011 m (C2-SM-02). A 

negative reading indicates settlement. 

Initial Survey (June 11, 1998) - Final Survey ( September 17, 1998) 

Horizontal movements from June 11 to September 17, 1998 range from 0.003 

m (C2-SM-02) to 0.033 m (B2-SM-04). Survey monument C2-SM-01 was 

bumped while re-installing the tailings line between June 11 and June 25, 

1998, and the resulting movement of 0.400 m during this period does not 

reflect actual movement of the embankment. The final survey of this 

monument indicates that its movement is consistent with the remaining 7 

survey monuments. As above, movements were initially to the south and 

west and then to the north and east, parallel to the embankment axis both 

times. This confirms that no unexpected movements occurred and the 

recorded measurements were within the accuracy of the survey. Movements 

in the vertical direction (settlement) are from -0.025 m (A2-SM-02) to 0.003 

m (B2-SM-03 and B2-SM-04). A negative reading indicates settlement. 

Survey monument C2-SM-01 experienced a vertical movement of -0.144 m 

during this time period as a result of being bumped while re-installing the 

tailings line, as mentioned above. As described above, these settlement 

values are significantly lower than the predicted maximum settlements of 200 

to 400 mm, even after an allowance is made for 75 to 141 mm of predicted 

consolidation settlement in the Stage 1A and 1B embankment fill. 
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Stage 2A Coarse Bearing Layer Survey Monuments 

Results of the 5 survey monuments installed along the upstream edge of the 

Main Embankment Coarse Bearing Layer (CBL) were presented in the 

previous Annual Inspection Report (Ref. No. 10162/9-5). These monuments 

were installed to monitor tailings settlement during Stage 2A. The 5 survey 

points were installed on April 29, 1998, and were re-surveyed on June 5, 

1998. The survey results are presented in Table 3.7. The movement in the 

horizontal plane from April 29 to June 5, 1998, ranges from 0.083 m (TH 52) 

to 0.189 m (TH 54). The horizontal movements of all five survey points were 

in the south and west directions, away from the embankment and 

perpendicular to the embankment axis. The ~;:~rt (movement in the 

vertical direction) ranges from 0 (TH 54) to -O.Iu,TH 50). 

3.4.4 Stability 

The stability of the permitted Stage 2C (El. 940m) embankment was 

evaluated. All parameters used in the analyses were reviewed and updated 

incorporating additional information obtained during Stage 2A/2B 

construction (such as foundation soil strengths, amount of soft material sub­

excavated, artesian pore pressures in foundation soils, revised embankment 

geometry, etc.). The stability analyses showed that the Factors of Safety for 

the short-term cases (during operations) were greater than the minimum 

requirement of 1.3. 

3.4.5 Seepage 

No unexpected seepage was observed during the inspection carried out April 

26 to 28, 1999. The foundation drains collect foundation seepage and 

groundwater at the Main Embankment. The flow rates are discussed above. 

No uncontrolled seepage through the embankments was observed. A trace 

amount of seepage (total estimated at less than 2 litre/min for three outlet 

drains) was observed from Main Embankment Outlet Drains. The 

Longitudinal Drain is set in foundation soils above El. 919 m along the left 
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abutment and therefore acts as a foundation drain in this area. The flow rates 

from the Outlet Drains are expected to increase slightly as the water level 

rises and as the steady state phreatic surface develops in the embankment. 

Initial seepage modelling conducted during design and permitting identified 

that up to 1.8 litres/second of seepage may escape from the tailings basin 

during operations. In order to check this, an evaluation of potential seepage 

from the tailings basin is being conducted by MPMC. Seepage from the 

tailings basin can also be checked by monitoring water quality from the 

groundwater wells and the foundation drains 

3.5 MANAGEMENT OF FACILITY 

3.5.1 Tailings Deposition 

As described above, tailings have been discharged from the M1 dump valves, 

by end spilling at flanged connections and from the movable discharge section 

over the past year. Tailings now reach the Main and Perimeter Embankments 

and sequential rotation of tailings discharge is now required over the full length 

of both embankments. This will be accomplished by a combination of the 

discharge methods described above. Discharge from one area will allow 

inactive areas of the tailings beach to partially dry and consolidate. 

3.5.2 Filling Schedule and Tailings Density 

The updated filling schedule and staged construction sequence are shown on 

Figure 3.2. Mount Polley has reported that the average throughput has 

increased from 17,808 to 20,000 tonnes per day. This increase is included on 

Figure 3.2. Reclaim water volumes have also been updated, based on 

information provided by MPMC who continually track and update the project 

water balance, as described below. 

The tailings surfaces (above and below the pond at El. 934.0 m) were 

surveyed by Mount Polley April27 and 28, 1999. At the time of the survey, a 

total of 3, 736, 000 dry tonnes of tailings had been deposited into the facility. 

A.l;sociationofConsultingEnginccrsofCanada 

Association des ingtnieurs-wmcih du Canada 

-34- 11162/10-1 
Revision 0 

June 16, 1999 



CONSULTING ENGINEERS 

The tailings volume was estimated to be 2, 529, 000 cubic metres, indicating 

that the in-situ tailings dry density was 1.48 tonnes/cubic metre. However, 

some of the looser tailings may not have been identified by the survey and a 

tailings dry density of 1.35 tonnes/cubic metre has therefore been used in the 

1999 water balance. This value is higher than the conservative values used in 

the design of the facility (1.1 tonnes/cubic metre for Year 1 and 1.2 

tonnes/cubic metre for year 2), indicating that the tailings are settling at a 

higher density than originally predicted. The amount of free water in the 

facility (above the tailings) was estimated to be 2,000,000 cubic metres at the 

time of inspection. The average throughput for 1998 is reported to be about 

16,000 tonnes/day. The projected throughput for 1999 is estimated at 20,000 

tonnes/day. 

The updated filling schedule for the Tailings Storage Facility shows that the 

water level will be approximately El. 934.2 m on June 1, 1999. This level 

includes 2.2 million cubic metres of reclaim water from local runoff, flows 

from the Southeast Sediment Pond and pumping from Polley Lake during 

spring runoff. The effective elevation of the embankments is 936.7 m, as 

previously stated. Approximately 1.5 m is required to store the 24-hour 

Probable Maximum Precipitation event (679,000 cubic metres) and as 

freeboard for wave run-up. Therefore, the maximum level that the pond can 

reach before encroaching on the freeboard requirement is approximately 935.2 

m. The embankments will have to be raised at this time. 

3.5.3 Water Balance 

The original water balance developed for the site has been modified by 

Mount Polley Mining Corporation to include additional site specific 

information. The water balance is continually updated with temperature, 

precipitation, evaporation, snowpack, ice cover and other relevant data, as it 

becomes available. MPMC conduct soundings of the tailings surface (above 

and below the supernatant pond) to confirm the tailings dry density. All of 

this information is used to predict the amount of water that will be available 

for recycle and the amount of water required from the Polley Lake Pumping 

System. Knight Piesold Ltd. provides input and review of the water balance 
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on an annual basis, or as required by MPMC. A copy of the water balance is 

not included in this report. Details are presented in annual Water 

Management Plan reports submitted to the appropriate agencies (Ministry of 

Environment, Lands and Parks and Ministry of Energy and Mines). 

The updated water balance is in close agreement with the original. The data 

has been incorporated in the revised the filling schedule and staged 

construction curve shown on Figures 3.2. In general, the Tailings Storage 

Facility has been operated in accordance with the objectives of the water 

balance to date. This includes providing approximately 2.1 million cubic 

metres of water in the impoundment prior to start-up and maintaining a 

maximum of 2 to 2.5 million cubic metres of water in the impoundment for 

reclaim, including any water from the Polley Lake Pumping System. 

3.5.4 Freeboard 

The design of the Tailings Storage Facility includes a provision for live 

storage of the 24-hour PMP (probable maximum precipitation) volume of 

679,000 cubic metres. The 24-hour PMP freeboard allowance is in addition 

to regular inflows due to precipitation runoff, including the spring freshet. 

The Tailings Storage Facility design also incorporates an allowance of 1 m of 

freeboard as an extra contingency for wave run-up. 

The Tailings Storage Facility has thus far been operated in accordance with 

the requirements for freeboard as described above. The projected tailings and 

supernatant pond levels shown on Figures 3.2 are based on the design 

throughput rate of 20,000 tonnes/day. The Tailings Storage Facility will be 

closely monitored and the next embankment raise will be scheduled so that 

adequate freeboard is always maintained. Adjustments to the embankment 

construction schedule will be made as required (if MPMC produces tailings 

at a rate which is significantly different than 20,000 tonnes/day or if the 

climatological data varies significantly from that used in the water balance). 
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3.5.5 Process Water Recovery and Quality 

Process water is recovered from the tailings as the solids settle out and the 

supernatant pond is developed. Water is pumped back to the mill from the 

reclaim barge. Water recovery has been monitored by MPMC and the data is 

included in the project water management plans. To date, water recovery 

volumes have been able to meet the process demands. This has been 

accomplished by careful management of the water balance. 

Reclaim water quality remains similar to what has previously been reported. 

The pH is slightly basic, in the range of 8.0 to 8.5. The water is turbid, with 

greater than 100 ppm total suspended solids (TSS). To date, process water 

quality has met the requirements of the milling operations. 

3.5.6 Water Quality Monitoring 

Water quality monitoring is regularly conducted by MPMC staff. Monitoring 

includes surface water quality from ditches, streams, creeks and lakes, as well 

as groundwater quality from monitoring wells. In addition, the water quality 

of the supernatant water in the Tailings Storage Facility is regularly checked. 

The results of the monitoring have been reported by Mount Polley in the 

report "1998 Annual Environmental Report, Effluent Permit 11678". This 

report has been submitted to the appropriate agencies (Ministry of 

Environment, Lands and Parks and Ministry of Energy and Mines). 

Conclusions from this report are summarised below. 

Surface Water Quality (including tailings water) 

Water quality monitoring has indicated that most surface water samples have 

levels of Total Aluminum, Total Copper and Total Iron that exceed the 

criteria set out by the B.C. 1995 Approval and Working Criteria for Water 

Quality (A WCWQ) and the 1995 Canadian Council of Ministers of the 

Environment (CCME). 
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Testing of the tailings water from the supernatant pond indicated that this 

water has Total Aluminium and Total Iron values which exceed the 

Provincial Discharge Objectives (PDO) criteria. These results do not affect 

current operations because there is no discharge of water from the Tailings 

Storage Facility. 

Groundwater Quality 

Water quality monitoring has indicated that most groundwater samples from 

the Tailings Storage Facility area have relatively high alkalinity. However, 

the alkalinity has not changed significantly from the levels recorded in the 

December, 1996 baseline samples. The slight increases seen in Total Copper 

concentration in some samples last year have decreased to baseline levels. 

3.6 ANCILLARY WORKS 

3.6.1 General 

Other items which were inspected and are termed "Ancillary Works" include 

the tailings and reclaim pipeline systems, Southeast Sediment Pond, Polley 

Lake Pumping System, Millsite Sump and South Bootjack Dam. These items 

are discussed separately in the following sections. 

3.6.2 Tailings and Reclaim Pipeline Systems 

The tailings and reclaim pipelines are the main components of the Tailings 

Storage Facility pipeworks. The tailings pipeline system conveys tailings slurry 

via gravity from the Millsite to the Tailings Storage Facility. The reclaim 

pipeline system pumps water from the Tailings Storage Facility to the mill for 

re-use in processing the ore. 

The tailings and reclaim pipelines are located in a pipe containment channel 

adjacent to the tailings access road. This channel provides extra spill 

containment by directing flows into the T2 Dropbox or into the Tailings 

Storage Facility. 
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The pipe containment channel is generally intact, without significant blockages, 

and seems to function well. The first pipeline crossing near the Millsite Sump 

is blocked and is ponding water. This area should be drained and runoff should 

be diverted into the channel downstream of the crossing. 

The tailings and reclaim pipelines were previously moved into the runoff ditch 

from the Millsite to the sharp curve above the T2 Dropbox. The inlets for the 

cross drain culverts were plugged with -3/4 inch crushed rock and the ditch was 

bedded with filter sand to that all flows are directed down the ditch and not out 

the cross drain culverts. Because of these revisions, both runoff from the ditch 

and any potential tailings spill flows will enter the T2 Dropbox through the 

annulus between the pipe and the CSP culvert on the uphill side of the drop box. 

The channel section from the T2 Dropbox to the Tailings Storage Facility is in 

good condition. Groundwater flows are entering the channel along this section. 

The flows are conveyed to the Tailings Storage Facility. 

The pipelines are sleeved in 900-mrn corrugated steel pipe (CSP) culverts 

within the pipeline containment channel at the Bootjack Creek Crossing. The 

sleeves provide backup spill containment over this area. An inspection of the 

pipelines and sleeves at the Bootjack Creek Crossing indicated that tailings 

have previously reached the sleeves, as a small amount of tailings is present in 

the upstream side of the culverts. This was caused by tailings backing up at the 

T2 Dropbox, flowing into the T2 Overflow Pond and then travelling down the 

pipeline containment channel. No solids escaped from the pipe containment 

channel. As reported in the previous annual site inspection report, no backups 

have occurred since the modifications to the T2 Dropbox were made in 

October, 1997. In the event that tailings do reach the Bootjack Creek Crossing 

in the future, the CSP sleeves must be flushed to ensure that there is a clear 

pathway for tailings to get past the crossing, without spilling into Bootjack 

Creek. 

As indicated in the previous annual site inspection report, it is recommended 

that glacial till berms be constructed on the edges of the road fill over Bootjack 
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Creek as an additional contingency measure to ensure that tailings from an 

overflow at the T2 Dropbox or from a pipeline rupture do not flow into 

Bootjack Creek. The berms will need to span a length greater than the CSP 

culverts. If tailings block off the CSP sleeves, the· berms will direct tailings 

down the road to the Tailings Storage Facility and away from Bootjack Creek. 

The fill slopes at the Bootjack Creek Crossing appear stable, with no signs of 

cracking or slumping. The water flowing in Bootjack Creek was clear at the 

time of viewing. The ditch on the north side of the road approaching Bootjack 

Creek was lined with rock to minimise erosion. A silt fence installed on the 

downstream side of the crossing during construction is still in place and may be 

removed. The pipe arch culvert appears to be in good condition, with no 

significant deflections observed on the upstream side. The downstream end of 

the culvert could not be inspected because of snow cover. 

Selected photos of the pipeline containment channel at the Bootjack Creek 

Crossing are included in Appendix F. 

Tailings Pipeline System 

The tailings pipeline system is comprised of a single 7,000 m long HDPE pipe 

that extends from the Millsite to the Main Embankment. A concrete dropbox 

(T2) allows water from the Southeast Sediment Pond and overflow from the 

reclaim booster pump station to be added to the system. 

In 1997, the T2 Dropbox was modified by MPMC to resolve problems with 

tailings backing up into the dropbox, as mentioned above. The tailings pipeline 

now bypasses the dropbox, but the dropbox provides pressure relief and surge 

protection for the pipeline through a bifurcation located further downslope. T2 

still provides overflow control and inlets for surface runoff from the Southeast 

Sediment Pond. The vent on the tailings line was replaced by a larger pipe and 

was extended higher to minimise the potential for surging out of the vent. 

At the time of inspection, the water level in the T2 Dropbox was low and 

tailings were not backing up in the pipeline. 
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Sediment Pond was splashing on the tailings pipeline in the dropbox and was 

causing some water to spill out the hole made for the pipeline modifications 

and into the pipe containment channel. There were no signs of recent tailings 

spillage around the T2 Dropbox. 

All pipe connections around the T2 Dropbox appeared to be in good condition. 

The T2 Dropbox was designed so that if it fills up, tailings will flow to the T2 

Overflow Pond. At the time of inspection, the pond was full of water and it 

was apparent that no tailings had entered the pond for a long time. The 

spillway was in good condition, but some rock piles at the base of the spillway 

(at the entrance to the pipeline containment channel) should be removed. The 

T2 Overflow Pond should be kept free of tailings at all times and must be 

cleaned out immediately after any tailings overflow events. 

At the Tailings Storage Facility, tailings are discharged from the M1 dump 

valves, by end spilling at flanged connections, or from up to six valved offtakes, 

or spigots, on a movable discharge section. The movable discharge section was 

periodically relocated to establish the tailings beach over the length of the Main 

Embankment. Tailings now reach the Main and Perimeter Embankments and 

sequential rotation of tailings discharge is required over the full length of both 

embankments. This will be accomplished by a combination of the discharge 

methods described above. Discharge from one area will allow inactive areas of 

the tailings beach to partially dry and consolidate. 

Mount Polley is planning to cyclone tailings on the inside of the impoundment, 

at the Main Embankment in 1999. At the time of the inspection, the cycloning 

system was being constructed and the tailings pipeline was disassembled in 

several locations to facilitate construction of the system. The tailings pipeline 

system will be reviewed after the cycloning system is operational. 

Other comments on the tailings pipeline system are summarised below. 

• MPMC staff conduct daily inspections of the tailings pipeline system. 
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• The partial sanding that was causing occasional difficulties with 

tailings discharge is no longer problematic. This can be attributed 

mostly to the modifications made at the T2 Dropbox. The tailings 

pipeline continues to sand up (50 to 125 mm thick observed at 

disconnected flanges), but tailings discharge has not been severely 

affected by this. 

• There are no signs of wear on the pipe (no leaks). MPMC are planning 

to conduct an inspection of the tailings pipeline for wear. Results will 

determine whether any remedial work is required. 

• Holes previously drilled in the tailings pipeline between the Main and 

Perimeter Embankments (to check for sanding and for pipeline 

cleaning) have been sealed by capping and banding. The seals should 

occasionally be inspected. 

• Several modifications have and are being completed on the tailings 

pipeline and discharge system. Most modifications are part of the 

planned conversion to cyclone discharge on the inside of the 

impoundment. Some of the modifications include adding air actuators 

to the knife gate valves and adding a 10-inch bypass line with a rupture 

disk at the MIA dump valve. As above, the tailings pipeline system 

will be reviewed after the cycloning system is operational. 

Selected photos of the tailings pipeline system are included in Appendix F. 

Reclaim Pipeline System 

The reclaim pipeline system is comprised of a single 5,400 m long HDPE pipe 

that extends from the Reclaim Pump Barge to the Millsite. The pipeline has 

two sections with varying pressure ratings. The first section extends from the 

Pump Barge to the Booster Pumpstation and included steel pipe connected to 

the barge. The remainder consists of HDPE pipe which decreases in thickness 

(pressure rating) as the Booster Pumpstation is approached. The second section 

extends from the Booster Pumpstation to the Millsite. It is similar to the first 
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section, but does not have any steel pipe sections. Nominal 24 inch (610 mm) 

HDPE pipe with varying pressure ratings was installed to provide the required 

water transfer capacity. 

MPMC staff conduct daily inspections of the reclaim pipeline system and 

observations are recorded on a daily inspection sheet. The reclaim pipeline 

system is working well and there have been no problems with the system to 

date. The overall configuration was modified in 1997 by MPMC and now 

includes a 35-degree bend at the barge. Only one length of steel pipe is used. 

The remainder has been removed as the barge is moved. Barge moves are 

completed by MPMC on an as-needed basis. MPMC have indicated that the 

barge will be moved to a new location in the next year of operations. Details of 

the move will be provided in future reports. 

Other comments on the reclaim pipeline system are summarised below. 

• Pipeline connections at the barge and the Reclaim Booster Pumpstation 

appeared to be in good condition. 

• The reclaim barge access road was in good condition, with no signs of 

instability. Remedial work to stabilise the road crest was previously 

completed by Mount Polley. 

Selected photos of the reclaim pipeline system are included in Appendix F. 

3.6.3 Southeast Sediment Pond 

The Southeast Sediment Pond collects runoff from Southeast Waste Dump. 

Runoff flows in a ditch along the base of the dump to the pond, where it is 

decanted through a manhole with five valved inlet pipes that are used to 

control the water level in the pond. The normal maximum operating level is 

El. 1054.5 m. The water level must be maintained below 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 or into the T2 Dropbox. 
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At the time of inspection, the water was higher than the normal operating 

level (top of second highest pipe) because the spring melt was underway. 

Runoff was being directed to the T2 Dropbox. Maximum flows were 

reported to be about 7,000 gpm. Reports from MPMC indicate that the pond 

filled up during the height of the spring melt, but that the pond level did not 

reach the overflow culvert. Total flow directed through the Southeast 

Sediment Pond for spring 1999 is estimated to be approximately 335,500 

cubic metres. 

The seeps observed in 1997 at the north-west corner of the pond fill were 

again present. Additional seeps were observed further east and in an area 

where the waste material and topsoil pile has failed. All seepage was clear, 

indicating that no erosion of fill materials from above was occurring. The 

seeps are likely attributed to the water level in the pond rising above the 

partial till liner. In addition, seepage may be from the groundwater table, 

which is temporarily higher during the melt. It should be noted that the 

failure of the waste material and topsoil pile has not affected the embankment 

fill slopes. 

Other observations made at the Southeast Sediment Pond and Southeast 

Waste Dump runoff ditch: 

• Water flowing in the ditch is clear. The ditch is mostly unobstructed, 

except for some brush near the end of the clearing for the waste 

dump. This brush should be removed when equipment is in the area. 

• The overflow culvert for the pond is clear of obstructions. 

• Pipeline connections to the Reclaim Booster Sump and T2 Dropbox 

appeared to be in good condition. 
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• The embankment fill slopes (inside and outside) look very good, with 

no signs of instability. No cracks were observed on the crest. No 

seepage or slumping of the slopes was observed. 

Re-vegetated areas are growing well. 

• The area beyond the toe of the embankment fill is unchanged since 

the last inspection. A section of the waste material and topsoil pile 

has failed, as described above. 

• The patch of filter fabric placed at the north-west comer of the fill has 

not been removed. It should be removed so that vegetation can be re­

established. 

• MPMC staff conduct daily inspections of the Southeast Sediment Pond. 

Observations are recorded on a daily inspection sheet. The pond is 

inspected more frequently during the spring freshet or after heavy 

rainfall. 

Selected photos of the Southeast Waste Dump Ditch and Southeast Sediment 

Pond are included in Appendix F. 

3.6.4 Polley Lake Pumping System 

The mine is permitted extract water from Polley Lake during high runoff 

periods (the spring freshet and in late fall) using the Polley Lake Pumping 

System. The system includes a submerged intake connected to an on-shore 

diesel pump. Water is pumped to the Tailings Storage Facility in an HDPE 

pipeline, which has varying pressure (DR) ratings. The maximum pumping 

capacity of the system is approximately 5,500 US gpm. The pipeline is laid 

on grade on the access road. Water exits the pipeline through an open-end 

discharge onto natural ground in the Tailings Storage Facility. A riprap lined 

outlet channel to reduce erosion has not been required. 
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At the time of inspection, the pumping system was not in operation. All pipe 

connections at the intake and pump area at the shoreline appeared to be in 

good condition, as there were no signs of leaks and subsequent erosion. No 

oil or fuel leaks were observed from the pump, fuel tanks or the lined oil/fuel 

containment area. 

No signs of leakage were observed along the pipeline route. All culvert 

crossings were flowing with clear runoff, including the pipe arch culvert over 

Bootjack Creek. The pipe arch culvert appeared to be in good shape, with no 

significant deflections observed. 

In 1998, a total of 344,000 cubic metres of water were pumped over a 2-week 

period in March and April. In November, an additional375,000 cubic metres 

were pumped. Pumping requirements for 1999 are estimated to be 1,000,000 

cubic metres. At the time of the inspection, approximately 400,000 cubic 

metres had been pumped in 1999. MPMC staff conduct daily inspections of 

the Polley Lake Pumping System while the system is operating. Observations 

are recorded on a daily inspection sheet 

Selected photos of the Polley Lake Pumping System are included m 

Appendix F. 

3.6.5 Millsite Sump 

The Millsite area is graded so that all runoff is directed to the Millsite Sump. 

The normal maximum operating level of the Mill site Sump is the invert of the 

bottom inlet at the manhole, El. 1102.7 m. The pond is kept at this low level 

so that storage capacity for the design storm event is available in the sump. A 

manhole with a series of inlet pipes was installed to allow water to be 

conveyed to the tailings line by gravity in an 8 inch (200 mm) HDPE 

pipeline. This pipeline has not been installed and water is currently being 

pumped into the 30-inch tailings line adjacent to the Millsite Sump. MPMC 

may install the 8 inch (200 mm) HDPE pipeline in the future. 
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At the time of inspection, the water was at the normal operating level and no 

water was being pumped to the tailings pipeline. Total flow directed through 

the Millsite Sump for the spring 1998 runoff was estimated to be 

approximately 7,000 cubic metres. 

Other observations made at the Millsite Sump are: 

• A ditch and culvert were added at the south-west comer of the sump. 

Flows from the west side of the Millsite enter the sump through this 

area. The ditch is partially blocked and should be cleaned out. The 

fence has been damaged, but is still functional. 

No cracks were observed on the crest of the fills. 

• No seepage or slumping of the embankment fill slopes was observed. 

The ground to the immediate south of the sump is damp from runoff, 

but there is no evidence of recharge (seepage) through the foundation. 

• The overflow culvert for the pond is clear of obstructions. If power 

was lost, the Millsite Sump could fill up. The sump would first drain 

into the tailings pipeline by gravity through the high level HDPE pipe 

which conveys the pumped water. It would then drain through the 

overflow culvert. 

• Re-vegetated areas appear to be growing well. 

• Flows into the sump appear to be unobstructed (local runoff from a 

series of small pipes). 

• Some of the downspouts (elbows) on the manhole inlet pipes are 

loose and should be reattached. 

Selected photos of the Millsite Sump are included in Appendix F. 
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3.6.6 South Bootjack Dam 

The South Bootjack Dam was constructed downstream of the original 

Bootjack Lake earthfill dam in late 1996. The South Bootjack Dam was in 

good condition at the time of inspection, although there was some snow 

cover. Water from local runoff was ponded between the new dam and the 

original dam and was flowing back into Bootjack Lake, through the notch in 

the original dam. A steady state level (Bootjack Lake level) will eventually 

be reached as the notch continues to slowly erode. A minor amount of water 

was ponding on the downstream side of the dam, This is also most likely 

from local runoff. Other observations made at the South Bootjack Dam are: 

• The embankment fill slopes are partly covered by snow, but looked 

good, with no signs of instability. 

• No cracks were observed on the dam crest and no seepage or 

slumping of the fill slopes was observed. 

• The spillway appears unobstructed, but is covered by snow. 

Selected photos of the South Bootjack Dam are included in Appendix F. 
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SECTION 4.0- CONCLUSIONS AND RECOMMENDATIONS 

4.1 1998 CONSTRUCTION 

Stage 2A/2B of the Mount Polley Mine Tailings Storage Facility was constructed from 

January to December 1998. The construction program included the completion of the 

Main and Perimeter Embankments to El. 937m. This will enable the impoundment of 

runoff water, additional make-up water from Polley Lake and tailings from 

approximately one year of mining. The Stage 2A/2B Tailings Storage Facility was 

designed by Knight Piesold Ltd., who provided supervision and technical assistance 

during the construction program. 

Data obtained during the Construction Quality Assurance (CQA) program, results 

from instrumentation and observations during Stage 2A/2B confirm that the 

embankments were completed in compliance with the design, Technical 

Specifications and construction drawings for the work. A low spot is present in the 

Perimeter Embankment, which reduces the effective elevation of the Tailings Storage 

Facility to approximately 936.7 metres. 

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

water and tailings at the Tailings Storage Facility, Knight Piesold Ltd. has the 

following recommendations: 

1) Geotechnical instrumentation and other monitoring results have shown that 

the Tailings Storage Facility is operating within design tolerances. However, 

several piezometers have stopped functioning. Attempts to repair these 

piezometers should be made. Replacements will be required, where 

necessary. 

2) MPMC has constructed small weirs at the Main Embankment Outlet Drains to 

monitor Chimney Drain flows. These flows should regularly be monitored for 

flow volume and water quality. 
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3) The pond level in the Tailings Storage Facility must be closely monitored to 

ensure that the water level does not encroach on the required freeboard. The 

next expansion must be designed and scheduled to meet these requirements. 

4.2 1998 ANNUAL INSPECTION 

4.2.1 General 

The annual inspection was completed to meet the guidelines of the Ministry of 

Energy and Mines. Observations were made during a April26 to 28, 1999, site 

visit by Mr. Ken Embree, P. Eng. 

4.2.2 Tailings Storage Facility 

Significant conclusions are summarised below: 

• Construction of the Stage 2A and 2B tailings embankments was 

successfully completed in 1998. The embankments were raised from 

El. 934m to El. 937m. A low spot on the Perimeter Embankment 

reduces the effective crest height to El. 936.7m. 

• The Tailings Storage Facility embankments were generally in good 

condition. No unexpected seepage or slumping was observed. 

• The Seepage Collection Ponds are operating normally, but are slightly 

high. The Main Embankment Seepage Collection should be lowered 

so that Foundation Drain flow monitoring can be resumed. Last 

reports indicate that the Foundation Drain flows are clear. The 

Foundation Drain flows have remained relatively low, indicating that 

the impounded water has not greatly influenced the underlying soils 

and that the glacial till liner (natural and constructed basin liner) is 

performing as intended. 
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• The Main Embankment Outlet Drains continue to seep slightly. The 

flows should be regularly monitored. 

Piezometer data indicate that the embankments are performing as 

designed with the Foundation and Chimney Drains operating, 

resulting in a stable downstream zone (Zone B). 

• Embankment settlements are within predicted design tolerances. 

• The embankment stability has been confirmed using updated 

geometry and material parameters. 

• The site water balance has been updated by MPMC and is capable of 

accurately predicting the tailings and reclaim water volumes using an 

in-situ tailings dry density of 1.35 tonnes/cubic metre. 

• The facility is operating in accordance with the design requirements 

and the specified freeboard for the design storm and wave run-up has 

been maintained. 

• Two springs were identified at the exposed basin liner, approximately 

50 metres inside of the Main Embankment. These areas will be 

inspected and appropriate repairs will be conducted during 1999 prior 

to inundation with tailings. 

Recommendations for on-going operations of the Tailings Storage Facility 

are summarised below: 

• Continue to closely monitor the filling rate and water balance. 
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• Continue regular monitoring of water quality and levels for 

groundwater wells. Include water quality monitoring for the 

Foundation Drains. 

The springs identified at the existing basin liner will have to be sealed 

off or connected to the upstream toe drains planned for future 

construction programs. 

The above recommendations are currently being implemented by MPMC 

staff. 

4.2.3 Ancillary Works 

Significant conclusions and recommendations for the Ancillary Works 

presented in this annual report are summarised below: 

Pipe Containment Channel 

• The pipe containment channel is in good condition and is clear of 

major obstructions. 

• Tailings from the T2 Overflow Pond have previously reached the 

Bootjack Creek Crossing where they settled out in the culvert sleeves. 

The area of the Bootjack Creek Crossing must be closely monitored. 

• Berms should be constructed along the edges of the road at the 

Bootjack Creek Crossing to direct flows past Bootjack Creek and to 

the Tailings Storage Facility. 

Tailings Pipeline System 

• After initial problems with the tailings pipeline system, the T2 

Dropbox was revised and now acts as a pressure relief point for the 

pipeline. The system is now functioning satisfactorily. 
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A tailings beach was present over isolated sections of the Main and 

Perimeter Embankments. All efforts should be made to establish an 

exposed tailings beach over the entire length of both the Main and 

Perimeter Embankments. 

The partial sanding in the tailings pipeline is no longer problematic, 

due to modifications at the T2 Dropbox. The tailings pipeline 

continues to sand up (50 to 125 mm thick observed at disconnected 

flanges), but tailings discharge has not been severely affected. End 

spilling at flanged connections has helped to flush out the pipeline. 

• Mount Polley is planning to cyclone tailings on the inside of the 

impoundment, at the Main Embankment, in 1999. The tailings 

pipeline system should be reviewed after the cycloning system is 

operational. 

Reclaim Pipeline System 

• The reclaim pipeline system has functioned satisfactorily. 

• The steel section of the reclaim pipeline has been removed and only 

one section is used at the barge. 

• MPMC have indicated that the barge will be moved to a new location 

in the next year of operations. Details of the move will be provided in 

future reports. 

Southeast Sediment Pond 
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during the height of the spring melt, but that the pond level did not 

reach the overflow culvert. 

The seeps observed in 1997 at the north-west corner of the pond fill 

were again present. Additional seeps were observed further east and 

in an area where the waste material and topsoil pile has failed. All 

seepage was clear, indicating that no erosion of fill materials from 

above was occurring. 

• The pond fill slopes were m good condition, with no signs of 

instability. 

• A section of the waste material and topsoil pile in the area beyond the 

toe of the embankment fill has failed. This failure has not endangered 

the embankment fill slopes. 

• Some brush that has been pushed into the runoff collection ditch near 

the end of the clearing for the waste dump should be removed when 

equipment is in the area. 

• The patch of filter fabric placed at the north-west corner of the fill has 

not been removed. It should be removed so that vegetation can be re­

established. 

Polley Lake Pumping System 
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Millsite Sump 

The pond level was low, at the normal operating level. 

• The pond is still being lowered by pumping. A higher level gravity 

discharge to the tailings pipeline control the pond level in the event of 

a power failure. 

• Fill slopes were in good condition, including the south slope. 

South Bootjack Dam 

• The dam is m good condition and the spillway is clear of any 

obstructions. 

Ponded water is now seeping back into Bootjack Lake. 

The above recommendations are currently being implemented by MPMC 

staff. 
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SECTION 5.0 - REFERENCES 

A complete listing of all Knight Piesold Ltd. reports prepared for the Mount Polley 

Mine Project is shown below. These reports 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, Ref. No. 1621/1, February 19, 1990. 

2) Imperial Metals Corp. Mt. Polley Project, Report on Project Water 

Management, Ref. No. 1624/1, February 6, 1995. 

3) 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. 

4) Imperial Metals Corp. Mt. Polley Project, Tailings Storage Facility and 

Ancillary Works, Part 10- Technical Specifications, Ref. No. 1625/3, March 

25, 1995. 

5) Imperial Metals Corp. Mt. Polley Project, Tailings Access Road and Tailings/ 

Reclaim Pipelines, Part 6- Technical Specifications, Ref. No. 1625/4, May 17, 

1995. 

6) Imperial Metals Corp. Mt. Polley Project, Manual on Sampling and Handling 

Guidelines for Determination of Groundwater Quality, Ref. No. 1625/5, May 

19, 1995. 

7) Imperial Metals Corp. Mt. Polley Project, Tailings Storage Facility, Design 

Report, Ref. No. 162511, May 26, 1995. 

8) Imperial Metals Corp. Mt. Polley Project, Tailings Storage Facility, Site 

Inspection Manual, Ref. No. 1625/2, May 26, 1995. 
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9) Imperial Metals Corp. Mt. Polley Project, Response to Review Comments on 

Tailings Embankment Design, Ref. No. 1625/6, January 25, 1996. 

1 0) Imperial Metals Corp. Mt. Polley Project, Groundwater Monitoring Program, 

Ref. No. 1624/2, June 3, 1996. 

11) 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. 

12) Imperial Metals Corp. Mt. Polley Project, Response to Review Comments on 

Groundwater Monitoring Program, Ref. No. 162517, September 12, 1996. 

13) Imperial Metals Corp. Mt. Polley Project, Requirements and Specifications for 

the 1996 Groundwater Monitoring Program, Ref. No. 1625/8, September 12, 

1996. 

14) Imperial Metals Corp. Mt. Polley Project, Specification for Drilling, 

Monitoring Well Installations and Related Services, Ref. No. 1628/3, 

September 18, 1996. 

15) Mount Polley Mining Corporation, Mount Polley Project, 1996 Groundwater 

Monitoring Well Installation Program, Ref. No. 1628/4, February 17, 1997. 

16) Mount Polley Mining Corporation, Mount Polley Project, Polley Lake Pumping 

System, Ref. No. 1628/5, February 19, 1997. 

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

Facility, Operation, Maintenance and Surveillance Manual for Stage Ia 

Embankment (El. 927 m), Ref. No. 1627/1, March 11, 1997. 

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

Facility and Ancillary Features, May 1, 1997 Site Inspection, Ref. No. 1627/4, 

June 3, 1997. 
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19) Mount Polley Mining Corporation, Mount Polley Project, Tailings Storage 

Facility, Updated Design Report, Ref. No. 1627/2, June 4, 1997. 

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

Facility, Operation, Maintenance and Surveillance Manual for Stage Ib 

Embankment (El. 934 m), Ref. No. 10162/7-3, June 18, 1997. 

21) Mount Polley Mining Corporation, Mount Polley Mine, Tailings Storage 

Facility and Ancillary Features, May 1, 1997 Site Inspection, Ref. No. 10162/7-

4, June 3, 1997. 

22) Mount Polley Mining Corporation, Mount Polley Mine, Report on Stage la/Ib 

Construction, Ref. No. 10162/7-5, August 14, 1997. 

23) Mount Polley Mining Corporation, Mount Polley Mine, Tender Documents for 

Stage 2A Tailings Facility Construction, Ref. No. 10162/9-1, October 9, 1997. 

24) Mount Polley Mining Corporation, Mount Polley Mine, Stage 2A Tailings 

Facility Construction, Selected Excerpts from Reference Information, Ref. No. 

10162/9-2, November 11, 1997. 

25) Mount Polley Mining Corporation, Mount Polley Mine, Report on On-going 

Construction Requirements, Ref. No. 10162/9-3, January 29, 1998. 

26) Mount Polley Mining Corporation, Mount Polley Mine, Contract Documents 

for Stage 2A Tailings Facility Construction, Ref. No. 10162/9-4, June 26, 1998. 

27) Mount Polley Mining Corporation, Mount Polley Mine, 1998 Annual 

Inspection Report, Ref. No. 10162/9-5, June 26, 1998. 
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SECTION 6.0- CERTIFICATION 

This report was prepared and approved by the undersigned. 

Prepared by: 

Approved by: 

AssociationofConsu!tingEnginccrsofOumda 

AssociationdcsingCnieurs·wnsci!sduCaMda 

Project Manager 

Ken J. Brouwer, P.Eng. 

Director 
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TABLE2.1 

MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY MINE 

TAILINGS SI'ORAGE FACILITY 

STAGE 2A CONSTRUCTION- QUALITY ASSURANCE TESTING SCHEDULE 

EMBAN'KJVffiNT ZONE FILL QUANTITY I CONTROL TESTS 

(Material) 

ZONE CBL2
- Coarse Bearing Layer 

(Processed Rock) 

ZONEB3 

(Glacial Till, Glaciolacustrine or Granular Material) 

ZONES3 

(Glacial Till) 

ZONE F' - Outlet Drains/Pressure Relief Wells 
(Filter Sand) 
ZONE G - Foundation and Outlet Drains 
(Drain Gravel) 
ZONE T - Main and Perimeter Embankment 
(I'ransition Zone Roeklill) 

Totals 

Control Tests: 
C2 Moisture Content (ASTM D2216) 
C3 Particle Size Distribution (ASTM D422) 
C4 Laboratory Compaction (ASTM D698) 
C6 Specific Gravity (ASTM D854) 

Main 

9,000 

35,700 

32,700 

-

200 

23,400 

101,000 

(m) C2 C3 

Perimeter Total l per No. l per 

- 9,000 -- -- --

22,200 57,900 20,000 3 20,000 

14,400 47,100 3,000 16 3,000 

800 800 -- -- !50 

200 400 -- -- 80 

28,600 52,000 -- -- 9,000 

66,200 167,200 19 

Record Tests: 
R1 Atterberg Limits (ASTM D4318) 
R2 Moisture Content (ASTM D2216) 

No. 

--

3 

!6 

5 

5 

6 

35 

R3 Particle Size Distribution (ASTM D422) 
R4 Laboratory Compaction (ASTM D698) 

C4 

1 per 

--
20,000 

3,000 

--

--

--

R7 Density by Nuclear Methods (ASTM D2922) 
Notes: 

I) Quantities are based neat line measurements from revised embankment design drawings. 
2) No testing required for Coarse Bearing Layer. 
3) Control tests for Zones S and B combined because glacial till used for both zones. 
4) Abundant Zone F control tests completed during production of the material in Stage !All B construction. 

C6 Rl R2 

No. 1 per No. 1 per No. 1 per 

-- -- -- -- -- --

3 20,000 3 10,000 6 10,000 

16 3,000 16 4,000 12 4,000 

-- -- -- -- -- --

-- -- -- -- -- --

-- -- -- -- -- --
19 19 18 
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12 

--

--

--
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RECORD TESTS 

R3 

1 per 

--

10,000 

4,000 

!50 

70 

4,500 

R4 R7 

No. l per No. 1 per No. 

-- -- -- -- --

6 10,000 6 10,000 6 

12 4,000 12 4,000 12 

5 -- -- -- --

6 -- -- -- --

12 -- -- -- --

41 18 18 
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