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~5 TILL PLACEMENT 

Photo 4: Till placement on the Perimeter Embankment at Ch. 46+00 m. 

Till was placed for 5 days during this reporting period with rain at the end of the week. Till is now placed to elevation 
954 m around the entire TSF except for a 100 m long section at West End of the Perimeter. There is approximately 
1 day of till placement remaining. 

/(night Piesold Weekly Report for September 29 to October 5, 2008 
CONSULTING 
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Photo 5: Zone F and T placement to elevation 954 on 2:1 slope. 

Zone F placement on the South and Perimeter Embankment is approximately 50% complete. Zone T has not been 
placed on the South but has been placed on approximately 50% of the Perimeter and Main Embankments. Filter 
runs have been scheduled for the last 2 weekends and filter supply is good. 

5.0 CONSTRUCTION CONTRACTING 

Lake Excavating currently has two hoes (320 and 330), two packers, three articulated trucks and a 08 dozer on 
site. Lake excavating will be leaving site soon due to the till program being completed. 

6.0 ENGINEERING ISSUES 

No issues have been encountered. 

Knight Piesold 
CO N SULTING 

Weekly Report for September 29 to October 5, 2008 
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7.0 CONSTRUCTION QUALITY ASSURANCE AND QUALITY CONTROL ACTIVITIES - KP 

The following KP activities were performed during this reporting period: 

• Monitoring of construction material placement along the Perimeter, Main, and South Embankments. 

• The following TSF construction material sample results were collected: 

• R-S6-ZF-41 to 43 
• C-S6-ZF-11 

KP is assisting the MPMC bucking room to with the soil testing. 

• Monitoring of TSF piezometers and inclinometers. The piezometer readings have been entered into the data 
base for analysis and no extreme readings were detected. The pond elevation on October 5 was 949.96 rn. 

The inclinometer readlngs were taken on September 30 and several attempts were made to download the data 
from the data logger. It appears that the data was erased by the recorder and that the data logger is not 
functlonal. Duram Instrumentations will be notified about the problem this week to try and resolve the issue. 
The data logger was recently repaired in August and was functioning properly initially. 

• Assisting with surveying the alignment and grade staking for till 

• Construction planning and scheduling. 

• Preparation of weekly reports. 

Submitted by, 

Knight Plesold Ltd. 

Jim McDonald 
Staff Engineer 

J(night Piesold 
CONSULTING 
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File No.:VA101-1 /21 -A.01 
Cont No.:VAOB-02305 

January 13, 2009 

Mr. Ron Martel 
Environmental Superintendent 
Mount Polley Mining Corporation 
P.O. Box 12 
Likely, BC VOL 1 NO 

Dear Ron, 

Suite 1400 - 750 West Pender Street 
Vancouver, BC Canada V6C 2T8 

Tel: 604.685.0543 
Fax: 604.685.0147 
1111111v.Jm;ghtp;esold.co111 

Re: Drainage Ditch below Polley Lake Haul Road (Wight Pit RDS Diversion Ditch) 

Knight Piesold Ltd (KPL) has been retained to asses a drainage ditch, detention pond and conveyance 
pipe that will collect runoff below the Wight Pit and Polley Lake haul roads, and discharge it into the 
perimeter embankment seepage collect~on pond. The objective of this assessment is to: 

• identify the flow capacity of the installed pipeline; 
• calculate the maximum storage capacity of the pond and ditch; 
• determine the return period event that can be passed by the system; and 
• identify the location and size of the spillway along the ditch alignment. 

Site description 

The drainage ditch starts approximately 200 metres north of the intersection of the Wight Pit Haul Road 
and the Polley Lake Haul Road. It runs parallel to the Polley Lake Haul Road at 0.3-0.5% for 
approximately 4 km where it empties into a small detention pond. Runoff is conveyed from the detention 
pond in a 22" HOPE pipe adjacent to the haul road and crosses Bootjack Creek on the existing bridge. 
The pipe discharges the runoff into a second ditch, which then flows into the perimeter embankment 
seepage collection pond (PESCP). Figure 1 shows the alignment of the ditch, location of the detention 
pond and drainage pipe alignment. This letter considers a catchment area equivalent to 1.44 km2 above 
the Polley Lake Haul Road. 

Average monthly flow 

Average monthly precipitation values were provided in the KP report 'On-Going Construction 
Requirements' (Ref. no. 10162/9-3, 1997). The KP letter 'Mount Polley Water Balance' (VA-0816, 2004) 
reviews these numbers with no significant changes and also provides runoff coefficients for all areas of 
the mine site. Table 1 summarizes this information and presents the predicted total runoff as well as the 
average monthly flows in the ditch . Determining monthly runoff requires use of runoff coefficients. The 
catchment has been divided into two arbitrary sub-catchments: 50% of the area is evaluated as disturbed 
and assigned a freshet coefficient of 1.0 and a general coefficient of 0.6, while the remaining 50% is 
undisturbed and is assigned a coefficient of 0.24 for all seasons. Any increase in disturbed area over the 
life of the mine will result in a corresponding increase in runoff. The maximum monthly flow occurs in 
April and is a result of snowmelt and precipitation. The April flow of 0.042 m3/s is well below the 
calculated maximum flow of 0.5 m3/s that the pipe is capable of carrying. 

IA\ 
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Storm Events 

The calcule1tion of average monthly flows assumes that the runoff occurs at a constant rate across the 
entire month. Runoff will be much higher during storm events due to the short term nature of intense 
precipitation. KPL has analysed the predicted runoff during 24 hour storm events with return periods 
ranging from 2 to 100 years. The 24 hour Intensities were calculated based on the Intensity-Frequency
Duration curve from the 'Report on ongoing Construction Requirements' which is included as Appendix A. 
The results are summarized In Table 2. 

The return period of the storm Is a statistical function and means ttiat if a storm has a return period of 2 
years it is expected, on average, that a storm of this magnlIDde or greater will occur once every other 
year. Stated another way, every year there is a 50% chance that a storm will meet or exceed the 
precipitation magnitude of the 2 year storm. KPL has us~d the Soil Conservation Service (SCS) Curve 
Number approach to assess the runoff resulting from the above storm events. This approach requires 
selection of a Hydrologic Soil Group, where Group A soils are the most permeable and Group D are the 
least permeable. Group D soils were chosen fOr the dfslurbed proportion of the catchment and Group C 
soils for the undisturbed portion of the catchment. The lower permeability Group C reflects the high till 
content of the soils found onsite. 

Land use and treatment are alsQ factors in selecting the Curve Number. The disturbed area has been 
assigned the land use "Newly graded., no vegetation" with a corresponding Group D Curve Number 94 
(Ponce p.161). The undisturbed half has been assigned the land use "Woods Fair: Woods are grazed but 
not burned, and some forest litter covers the soil.", with a corresponding Group C Curve Number 73 
(Ponce p.163). The average Curve Number for the catchment as a whole is then calculated as 84. The 
SCS runoff model is highly sensitive to the curve number selection and ideally the model would be 
calibrated against site specific data. 

Conveyance Pipe over Bootjack Creek 

The pipe that will convey water across Bootjack Creek is a 22" HOPE DR 15.5 pipe with a nominal 
internal diameter of 480 mm. The HydroCAD simulation for the site indicated that the peak flows in the 
ditch during all of the 2 to 100 year storm events will exceed the capacity of the pipe. Increasing flow 
through the existing pipe is not a possibility as there is limited head available between the detention pond 
and the outlet ditch, Three alternatives remain: 

• Attenuate the peak flow with a detention pond; 
• Provide a spillway and allow the excess to spill into the environment; and/or 
• Add to or enlarge the pipeline. 

KPL recommends a combination of these three options. Specifically, provide a pond to attenuate the 
flows up to and including the 10 year event, construct a spillway to allow larger events to dissipate into 
the environment and, upon closure, add a second pipe parallel to the existing pipe, unless the closure 
water management plan negates the need to divert any water to the:TSF. As can be seen in Table 2, the 
1 O year storm requires 1700 m3 of storage. Storms of higher intensity are shown as spilling over the 
spillway. These results are discussed further in the following section. 

This letter has not considered the results of adding further catchment to the system post closure when 
MPMC may want to minimize diversions and return the catchments to as close to their natural drainage 
as possible. Care should be given to the potential expansion of this system post closure. Should MPMC 

2 of 5 VAOS-02305 
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want to continue conveying this water to the PESCP, it could be conceivable to move some of the tailings 
pipes from their current position to run parallel to this existing pipeline. 

Detention Pond 

The newly constructed detention pond, shown In Photos 1 and 2, serves three functions, 

• detain the peak flows and allow them to drain slowly; 
• create a head water to drive the flow in the pipe; and 
• facilitate construction of an inflow structure for the pipe. 

Base flows predicted in Table 1 range from nearly zero in winter to 4'2 Us during spring snowmelt, which 
are well below the 500 Us capacity of the outflow p!Re. As a result it is expected that the pond will remain 
mostly empty under normal operating conditions. The out! oe and plan of the existing pond are shown on 
Figures 2 and 3. The dimensions used in 1hese figures are b~sed on visual estimations by KPL staff after 
construction of the pond, and wherever posslble aGfuar survey data has been used to locate points. 
Modelling shows that storm events will result In flows that exceed the outflow capacity. Whenever inflow 
exceeds outflow there will be storage of wa,ter. The hydrographs for the storage are shown on Figures 4 
to 11 . It can be seen in the hydrographs that Inflows exceed outflows for approximately 1 to 3 hours 
depending on the storm event. The maximum storage that is shown on the hydrographs is summarized 
in Table 2. When inflow is less tf\an outflow storage begins to decrease. 

KPL has used a design pond that approximates the existing pond. The design pond is a square with 15 
metres per side and walls that slope at 1V:1H. There is additional volume in the ditch which has been 
modelled as a rectangular prism with dimensions: 150 metres (length), 0.95 metres (width at base) and 
1V:1H side slopes. The spill way for the modelled pond is a 5 metre long broad crested weir that is 2.2 
metres above the invert of the outlet pipe. The approximate location of the spillway is shown in Photo 3. 
The top of the embankment is 3.3 metres above the invert and is shown In Photo 4. The volume 
available to store water below natural ground level is estimated at 930 m3

• This estimate is based on 
visual inspection soon after constructioh and should be updated when actual survey data becomes 
available. It includes the pond and ditch below elevatlon 943.8 metres. 

There is enough volume to attenuate the 2 year storm below natural ground level within the nd 
dttch. At 900 m3 of required storage, the 5 year storm is within the error margin of the volum 
and will likely still be stored entirely below natural ground level. The 10 year storm will require 
storage above natural ground level. Distributed evenly over the pond and ditch. this is approx! ately 0. 7 4 
metres above ground level. The top of the berm has been surveyed at 945.4 mete~ , which Is 
approximately one metre above the 10 year storm event. However the top of the berm is not consistentlY, ( ) 
at or above this elevatlon. 

/ /100 fol. J!ce"/11 
Detention Pond Outlet 

The pond outlet should be funnel shaped to direct water into the pipe and may be constructed from any 
combination of concrete sand bags or rock. Construction of the outflow should also give consideration to 
expansion at closure when a second pipe may be required to accommodate larger flows. A grate should 
also be provided to prevent larger debris from entering and blocking pipe flow. The pond outlet will 
require regular maintehance to ensure ongoing functionality. 

3of 5 VAOS-02305 
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Conclusions 

The Wight Pit RDS Diversion Ditch, along with the associated storage pond and conveyance pipeline will 
be able to convey the 10 Year storm event based on the present catchment area and runoff coefficient 
assumptions. The 15 Year and greater storm events will be partially conveyed with this system, with 
excess flows exiting the spillway of the diversion ditch located 150 metres upstream of the storage pond. 
The excess flow will report to the ditch adjacent to the Polley Lake Pump Road and report to Polley Lake. 

Should you have any questions regarding this letter, please contact us at your convenience. 

Yours truly, 
KNIGHT PIESOLD LTD. 

Signed: 
Mark Smith, EIT 
Staff Engineer 

Approved: 
Ken Brouwer, P.Eng. 
Managing Director 

References: 

Reviewed: 
Greg Smyth 
Senior Scientist 

Ponce V. M. 1989. Engineering Hydrology Principles and Practices, Prentice Hall, New Jersey. 

HydroCAD 8.50 Sampler Build 1 HydroCAD Software Solutions LLC 

Knight Piesold, 1997. Report on Ongoing Construction Requirements Ref. No. 10162/9-3 

Knight Piesold, 2004, Mount Polley Water Balance V4-0816 

Predicted Average Monthly Conditions 
Attachments; 
Table 1 Rev 0 
Table 2 Rev 0 Predicted Flows, Storage Volumes and Pond Elevations Resulting from Storm Events 

with ARI of 2 -100 Years 
Figure 1 Rev O 
Figure 2 Rev 0 
Figure 3 Rev 0 

Polley Lake Haul Road Detention Pond General Arrangement 
Polley Lake Haul Road Detention Pond Plan View 
Polley Lake Haul Road Detention Pond Cross Sections 
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Figure 4 Rev 0 
Figure 5 Rev 0 
Figure 6 Rev 0 
Figure 7 Rev 0 
Figure 8 Rev 0 
Figure 9 Rev 0 
Figure 10 Rev 0 
Figure 11 Rev 0 
Photo 1 
Photo 2 
Photo 3 
Photo 4 

Appendix A 

/ms 

Detention Pond Hydrograph 2 Year Storm Event 
Detention Pond Hydrograph 5 Year Storm Event 
Detention Pond Hydrograph 10 Year Storm Event 
Detention Pond Hydrograph 15 Year Storm Event 
Detention Pond Hydrograph 20 Year Storm Event 
Detention Pond Hydrograph 25 Year Storm Event 
Detention Pond Hydrograph 50 Year Storm Event 
Detention Pond Hydrograph 100 Year Storm Event 
Detention Pond, Ditch and Outflow Pipe 
Detention Pond and Drainage Ditch 
lowest 150m of Drainage Ditch 
Waste pile/berm on lower bank of ditch 

Short Duration Rainfall Intensity 
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Month 
Average Precipitation 

(mm) 

January 63,7 

February 37.7 

March 30.0 

April 40.1 

May 55.1 

June 111 .2 

July 80.1 

August 90.6 

September 46.6 

October 56.9 

November 63.9 

December 64.0 

TABLE 1 

MOUNT POLLEY MINING CORPORATION 
MOUNT POUEY PROJECT 

PREDICTED AVERAGE MONTHLY CONDITIONS 
BASE FLOWS 

Snow melt Total Free Water 
(mm) (mm) 

0 0 

0 0 

16.5 46.5 

82.7 122.8 

66.2 121.3 

0 111 .2 

0 80.1 

0 90.6 

0 46.6 

0 56.9 

0 63.9 

0 0 

Total Runoff 
(m3) 

0 

0 

41,551 

109,636 

108,261 

75,260 

54.212 

61.318 

31,539 

36,510 

43,248 

0 

M~1\011000011211A\Correspondence\VA08--023C5 Po11ey Lake Haul Road detenlk>n poodldala'{Tallles 1 &2.(Monlhly & Stom" Aows).Xls)Slllmi 

NOTES: 

Print Jan/13/09 15:23-38 

Average Monthly Flows 
(m3/s) 

0 

0 

O.Q16 

0.042 

0.040 

0.029 

0.020 

0.023 

0.012 

0.014 

0.01 7 

0 

I FOR THE PURPOSES OF THIS REPORT, IT HAS BEEN ASSUMED THAT All DECEMBER. JANUARY AND FEBRUARY PREClPITATION FALLS Af:. SNOW THE ACCUMULATED 
SNOW THEN MEL TS 10% IN MARCli, 50% IN APRIL AND 40% IN MAY 

2 TOTAL RUNOFF IS B/\SEO ON 50% UNDISTURBED AREA (RUNOFF COEFACIENT~ 0.2~) AND 60% DISTURBED AREA(FRESHET RUNOFF COEFfECIENT" 1 0: GENERAL 
RUNOFF COEFFlCIENT ~ 0.6) 

3. MAXIMUM FLOW THROUGH 22" HOPE IS ESTIMATED AT 0.5rri'ls. 
4. MONTliL Y AVERAGE PRECIPITATION IS DETERMINED IN LETTER 'MOUNT POLLEY WATER BAiANCE' V4·0816, JULY 30, 2004. 
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TABLE2 

MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY PROJECT 

PREDICTED FLOWS, STORAGE VOLUMES AND POND ELEVATIONS 
RESULTING FROM STORM EVENTS WITH ARI OF 2-100 YEARS 

PMI Jall/13'09 15:32153 

Average 24 Hour Runoff Volume Pea~ Inflow 
Peak Outflow Maximum Maximum Pond Peak Spillway Total Spillway 

Recurrence Precipjtaion 
(m3) (m3fs) 

Through Pipe Storage Elevation 
Interval (mm) (m31s) (m3) (m) 

2 25 5,310 0.73 0.46 700 943.3 

5 26 5,930 0.85 0.47 900 943.5 

10 29 7,942 1.23 0 49 1,700 944.3 

15 31 9,390 1.51 0.50 1,870 944.4 

20 34 11 ,700 1.97 0.50 2,000 944.5 

25 36 13,400 2.30 0.50 2,080 944.6 

50 41 17,700 3.20 0.51 2,200 944.7 

100 46 22.430 4.17 0.51 2.380 .944.8 

M:l1\01\0001l11211AIC01Tespon<jence\VA08-021l05 Polley lake Haul Road detention pond\data\{Tables 1 & 2 (Monlhly & Storm Flows)xls)Stoml 

NOTES: 

1 RETURN PERIOD STORM E.VENTS ARE DERIVED FROM REpoRT ON ON-GOING CONSTRUCTION REOUIREM£NTS REF NO 1015219-3 
2. MAXIMUM FLOW THROUGH 22" HOPE IS ESTIMATED AT 0.5m'lo 

Outflow Volume 
(m3/s) (m3 ) 

0 0 

0 0 

0 0 

0.47 fl!iO 

1.15 1,900 

1.57 2,850 

2.59 5,560 

3.59 8,665 

3 WHEN INFLOW EXCEEDS OUTFLOW. STORAGE INCREASES. MAXIMUM STORAGE OCCURS WHEN INFLOW DECREASES TO A VALUE LESS THAN OUTFLOW 

0 

&Y 4PP" 
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M:l1\01\00001121\A\Correspondence\VA08.02305 Polley Lake Haul Road deten!lon pond\data\Hydrographs ARI 2100 Prim 121111.'2008 4:58 PM 
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M:\1\01\000011211A\Correspondence\VA08.02305 Poney Lake Haul Road detention pond\datalH)ld<ographs ARI 2100 Print 12/1Q/2QC)fj 4:57 PM 
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M:\1\01\00001121\A\Correspondence\VA08-0230S Polley Lake Haul Road detention pond\data\Hydrographs ARI 2100 Prtnt 1211912008 4:57 PM 
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M:\1\01\00001\211AICorrespondenoe\VA08-02305 Polley Lake Haul Road detenVon pondldata\Hydrographs ARI 2 100 Prinl 12/1912008 4:57 PM 
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M:\1\01\00001121\A\Correspondence\VA08-02305 Poney Lake Haul Road detention pondldata\Hydrographs ARI 2 100 Print 1211912008 4:57 PM 
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M:\1\01\00001\21\A\Correspondence\VAOS-02.305 Polley Lake Haul Road detention pondldata\Hydrographs ARI 2 100 Prinl 12/19/2006 • :511 PM 
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Knight Piesold 
CONSULTING 

PHOTO 1 - Detention pond, ditch and outflow pipe. 

PHOTO 2 - Detention pond and ditch, the spoil pile/berm can be 
seen on the right bank 

1of2 

MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY PROJECT 

VA08-02305 
RevO 

December 12, 2008 
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Knight Piesold 
CONSULTING 

PHOTO 3 - Bottom 150m of ditch, showing terrain where spillway will 

release. 

PHOTO 4- Waste pile/berm on lower bank of ditch. 

MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY PROJECT 

2 of 2 VAOS-02305 
RevO 

December 12, 2008 
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Knight Piesold 
CONSULTING 

APPENDIX A 

Short Duration Rainfall Intensity 
Duration vs Frequency Data for the Mine Site 
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Calla Jamieson 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Alexis McPherson 
Monday, August 10, 2009 10:43 PM 
Ken Brouwer; Les Galbraith; Ron Martel (rmartel@mountpolley.com) 
tfisch@mountpolley.com; DonParsons@ImperialMetals.com; afrye@mountpolley.com 
Toe Drain Construction - Weekly Report August 4th to 9th 
Weekly Report Aug 4-9.pdf 

The weekly toe drain construction report is attached. 

Cheers, 
Alexis 

1 



Page 1026 of 1157

INVESTIGATION KP 1-9  29 of 500

KnigJ:! J1~STf!!t! MOUNT POLLEY PROJECT 
SOUTH EMBANKMENT TOE DRAIN 

CONSTRUCTION 

TO: Knight Piesold Ltd, DATE: Sunday, August g'h, 2009 
Mount Polley Mines 

ATTN: Ken Brouwer, Les Galbraith, Ron Martel REF NO: VA101-1/26 

CC: Don Pearsons, Tim Fisch, Art Frye REPORT NO: 1 (August 41h to gth) 

SUBJECT: 2009 SOUTH EMBANKMENT TOE DRAIN CONSTRUCTION 
WEEKLY PROGRESS REPORT 

1.0 GENERAL 

1.1 PERSONNEL 
The following are the key personnel involved in the 2009 South Embankment Toe Drain 
Construction at Mount Polley Mines. 

• Mount Polley Mines (MPMC, Owner)- Ron Martel- Environmental 
Superintendent, John Anderson - Tailings Supervisor 

• Knight Piesold Ltd. (KP, Consultant Engineers)-Ken Brouwer- Project 
Principal, Les Galbraith - Project Manager, Alexis McPherson - Field 
Manager/Field Engineer 

• Construction Crew - Dennis MacKenzie - Contractor/Excavator Operator, Tony 
Sloan - Labourer (Shift 1 ), Frances Enyedy - Labourer (Shift 1 ), Nigel McKimm -
Labourer (Shift 2), Sheila Gruenwald - Labourer (Shift 2) 

1.2 WEATHER 
The temperatures between August 4'h and 91h, 2009 ranged from approximately 20 to 
30°C. It ranged fro sunny to overcast during the day with thick fog the morning of August 
61h. There were no weather related construction delays during this time period. 

2.0 TOE DRAIN CONSTRUCTION 

2.1 GENERAL 
The following sections address toe drain construction scheduling and progress to date 
and toe drain construction materials. 

2.2 SCHEDULING AND PROGRESS TO DATE 
Toe drain construction started the morning of August 4th, The field engineer arrived on 
site in the late afternoon and began construction supervision and QA/QC activities the 
mornfng of August 51h. 

Toe drain construction was scheduled to be completed in 21 days (from schedule 
provided by Ron Martel). Construction is on track to be completed in that time period 
(Figure 1) although it is anticipated that toe drain will restricted by sand cell production 
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before the toe drain reaches its ultimate extent. Due to this anticipated restriction, it is 
proposed that toe drain construction be divided into two phases; Phase 1a and 1b. 

In Phase 1a the toe drain will be constructed from west to east along the south 
embankment, tying into the outlet drain at approximately Station 12+50. Toe drain 
construction will then be but on hold until the sand cells have been completed to, or near. 
the ultimate extent of the toe drain (approximately Station 18+10). Construction will then 
resume, Phase 1 b, until toe drain construction reaches its ultimate extent. 

Phase 1 a is expected to be complete by August 1 ?'h (Figure 2) and Phase 1 b ls expected 
to be complete 8 or 9 days after construction resumes, assuming no significant 
construction delays. 

2.3 CONSTRUCTION MATERIALS 
It has been proposed by Ron Martel that wood chips will be placed above the final layer 
of Zone F to promote anaerobic bacteria growth in an effort to pre-treat the toe drain 
water. Tim Fisch is expected to provide a decision early next week as to whether or not 
wood chips will be placed, 

3.0 EMBANKMENT CONSTRUCTION 

3.1 GENERAL 
The following sections address embankment construction requirements for 2009 and 
2010 and construction scheduling and materials. 

3.2 EMBANKMENT RAISES 
An updated filling schedule indicates that a 2.Sm embankment raise is required in 2009 
(pre 2010 freshet) and a 4m embankment raise is required In 201 O (pre 2011 freshet). 
The rate of tailings production is the key driver to these embankment raises. At a 
production rate of 20,000 tpd an average embankment raise of 2.5m is required each 
year to store the additional tailings produced. 

A letter outlining the embankment construction requirements for 2009 and 201 O will be 
distributed Wednesday August 1zl11

• 

3.3 CONSTRUCTION SCHEDULING AND MATERIALS 
Scheduling for 2009 embankment construction should be discussed when Ron Martel 
returns from his holidays August 241

h. 

A number of alternate concepts for construction materials have been discussed informally 
(i.e. use of till for the buttress and Zone U) and the practicability of these concepts may 
have been further investigated by MPMC. It would be much appreciated if the results, if 
any, of these investigations were communicated with KP to incorporate into calculations 
of the amount of construction material required and for consideration of the construction 
specifications of these materials. 

A calculation of the amount of till available from the current borrow is underway with and 
the results will be distributed Wednesday August 12t11. 

4.0 FINAL COMMENTS 

Please contact the field engineer on site if you have any questions, comments or 
concerns regarding the information presented within this report or if you would like any 
additional information presented on a weekly basis. 
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Submitted by: 

Alexis McPherson 
Staff Engineer 
Knight Piesold Ltd 

Attachments: 

Figure 1 - South Embankment Toe Drain Construction - Continuous Construction 
Figure 2 - South Embankment Toe Drain Construction - Phase 1 a 
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November 25, 2009 

Mount Polley Mining Corporation 
PO Box 12 
Likely BC VOl lNO 

Attn: Ron Martel 

'· .. , ,.#· 
-~· .. .._·~--
fjJ~rns.H 

( OLU:\JBJ-'~ 
'Lin~ llc:;c Pl;ic..: 011 Eui-th 

File: PE- l 1678 

Hazeltine Creek Flo\'\' As.sessmeni Monitoring Review, Non-CompJhmce AcJvison' 

The monitoring report Assessment of Hazeltine Creek Flows by Knight Piesold Ltd. (April 
14, 2009) submitted to Mount Polley Mining Corporation, indicates accumulative flow 
measurement discrepancies at the Hazeltine Creek gauging statioo (W7). This report was 
reviewed by Environmental Protection staff and it was found that Mount Polley Mining 
Corporation did not comply with the requirements of Section 3.3 of Permit PE-11678. The 
information submitted in the report indicates that the flow rating is progressively shifting 
throughout the entire period of data coJlection. The various factors contributing to this are: 

• Staff gauge jacking, leaking weir, geo-textile fabric and downstream and in-pool 
vegetation affecting flow through the weir. DetaiJs of these factors are described in the 
report noted above. 

Mount Polley Mining Corporation was evaluated as out of compliance for failure to maintain 
a suitable flow measuring device as required in Section 3.3 of Permit PE-11678. In order to 
bring Mount Polley Mining Corporation into compliance, the following actions are required: 

• Refer to the recommendalions from Knight Piesold Ltd., second option (second bullet) 
of the above noted report. The recommended second option should be in place at W7 
by the 2010 non-freezing flow measuring season. 

Also note that Section 3. 3 of the permit requires annual checking and calibration of all staff 
gauges and flow measuring devices. The results of these checks should be reported in the 
subsequent annual report along with hydrology data summaries. 

Ministry of Environment C'8riboo Regi0n M~llinrfl.cic~1io11 A("1r('!t5: 
41.Hl . (141) 1101 ln•1tl .~:rr>'I 

:1 ,! 1 ,, ' r~. ',I'"' 1 .. I 

Tch:phonc: 250-:"198-453~ 
l'1•c~i111ilc: '.!~O-~Q$ .. l111J 
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'I'•· ,' • lloo. :- - · . :. ' '.: ... · '\ . .. . ... .. . .. 
ti T: ~- .~1: .. rrni· f'l~:i.::;-- f:~ f· f . • rr:.t 1'\• :.1" .. · .. ~ ·~:. .·· .. ·' 

4550. 

~- . Y:rn :f1ly~~· 
'1f::· -..~1. ;iA' : 
.J>'~· . 'JI 
Brian Chap~an 

··-· ~ ..... 

Environmental Protection Officer 
Cariboo Region 

cc: Moss Giasson, MEMPR, Victoria BC 



From: Kurt Merrifield
To: Greg Johnston; Mark Smith; Les Galbraith; Ken Brouwer; rmartel@mountpolley.com
Cc: lmoger@mountpolley.com
Subject: March 13 Weekly Report
Date: Sunday, March 14, 2010 12:16:20 PM
Attachments: weekly.doc

Hello all,

Please see attached

Thanks, Kurt
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WEEKLY SITE REPORT 
Project #: VA101-1/29 Pages (including this page): 2 

Date: Mar 21, 2010

CLIENT: MOUNT POLLEY MINING CORP. 
PROJECT: MOUNT POLLEY MINE 
TAILINGS STORAGE FACILITY
STAGE 6B EMBANKMENT RAISE KP Inspector: Kurt Merrifield

To:  Les Galbraith, Ken Brouwer, Ron Martel, Greg Johnson 
Cc:  Luke Moger 

SECTION 1.0 - GENERAL 

1.1 REPORTING PERIOD

This weekly report covers the period between March 14 and March 21, 2010. 

1.2 WEATHER

The weather for the reporting period was a mixture of sun and cloud, with temperatures fluctuating above the 
freezing point.  The weekly weather statistics for Williams Lake BC, derived from the following link 
(www.theweathernetwork.com), and are summarized below: 

Max Temp: 10°C

Min temp: -2°C

Precip Accumulation: 1-2 mm  

1.3 GROUND CONDITIONS

The air temperature on site has fluctuated around -2° to 8° for most of the week, with surface thawing during the day 
and ground freezing overnight.  Ground conditions were generally good on site. 

1.4 SAFETY

There were no safety incidents during this reporting period.  Necessary safety precautions were preformed during all 
activities on site. 

SECTION 2.0 - CONSTRUCTION ACTIVITIES 

2.1 ZONE C

MPMC has placed no new Zone C material. 

2.2 ZONE S

Zone S is now at a compliance elevation of 954.6 m for the entire perimeter of the dam, ahead of the April 1, 2010 
deadline.  Zone 2 till placement continues from corner 2 to corner 3 at an elevation of 954.9 m 

Till pit development (over burden stripping, waste haulage, water control) as well as haul road maintenance are 
ongoing at the borrow site. 
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2.3 ZONE F

Filter material has be placed and compacted to an elevation of 954.6 m for the entire perimeter of the dam.  The ¾ 
minus crush, stockpiled below the ME, was deemed acceptable by MPMC analysis (see attached). 

2.4 ZONE T

No new transition material has been placed and compacted this week. 

2.5 ZONE U

MPMC continues sand cell development along the SE, as well as along the PE abutment; however, the slurry in the 
mill has had limited sand build up over the last week.   

Test holes have found no new snow and ice on the ME.   

SECTION 3.0 - CONSTRUCTION CONTRACTING 

The Lake Excavating Zone S production group consisted of:  

 six 40 tonne and one 30 tonne rock trucks 
 one 245 excavator and one 320 excavator  
 one D8L and one D9 Dozer 
 two 10 tonne vibrating compactors.   

Pit development and maintenance forced a halt to till placement on Mar 21, 2010. 

SECTION 4.0 - CONSTRUCTION QUALITY ASSURANCE AND QUALITY CONTROL ACTIVITIES - KP 

The following KP activities were performed during this reporting period: 

 Monitoring of construction material placement and compaction for Zone S and F construction 
 Downloads of piezometer and inclinometer data 
 Monitoring pit development and water control 
 Preparation of weekly reports. 

Submitted by, 

Knight Piésold Ltd. 

Kurt Merrifield 

INVESTIGATION KP 1-9  38 of 500



Page 1036 of 1157

INVESTIGATION KP 1-9  39 of 500

MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY MINE 

TAILINGS STORAGE FACILITY 

OPERATION, MAINTENANCE AND SURVEILLANCE 
MANUAL 

Rev. No. Revision Date Approved 
0 Issued in Final December 22, 2004 

1 Issued in Final February 06,2006 RM 
2 Issued in Final March 31, 2006 RM 

3 Issued in Final August28, 2006 RM 

4 Issued in Final October 06, 2006 RM 

5 Issued In Draft November 28, 2007 RM 
6 Issued In Draft July 01, 2008 RM 
7 Issued in Draft December 31 , 2009 RM 

8 Final Copy March 30, 2010 RM 



Page 1037 of 1157

INVESTIGATION KP 1-9  40 of 500

MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY MINE 

TAILINGS STORAGE FACILITY 

OPERATION, MAINTENANCE AND SURVEILLANCE MANUAL 
(REF. NO. VA101 -00001/9-1) 

TABLE OF CONTENTS 
PAGE 
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MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY MINE 

TAILINGS STORAGE FACILITY 

OPERATION, MAINTENANCE AND SURVEILLANCE MANUAL 

SECTION 1.0 - INTRODUCTION 

1.1 OVERVIEW 

This Operations, Maintenance and Surveillance Manual applies to the Tailings Storage Facility 

and related pipelines and structures at the Mount Polley Mine. This Manual describes the roles 
and responsibilities of Mount Polley site personnel for the management of the TSF and associated 

facilities; operation, surveillance and maintenance requirements; inspection requirements; and 

emergency plans and procedures. 

1.2 KEY PERSONNEL AND RESPONSIBILITIES 

Table 1.1 identities current key personnel (March 2010) and their responsibilities for 

management, operations, surveillance and inspections at the Mount Polley Mine Site and Tailings 

Storage Facility. 

Government agencies involved in the operation. maintenance and surveillance of the Tailings 
Storage Facility include the Ministry of Energy, Mines and Petroleum Resources (MEMPR); 

Ministry of Environment (MOE), Ministry of Forests (MOF); and Department of Fisheries and 
Oceans (DFO). 

1.3 TRAINING REQUIREMENTS 

Training programs are required for any personnel involved in the operation, inspection and 
surveillance of the Tailings Storage Facility. A refresher course is required once per year. The 

training programs must be conducted by the Tailings Project Coordinator, qualified Professional 
Engineer or a suitably qualified individual familiar with the design, operation, maintenance and 

Inspection of all civil and mechanical works associated with the facility. 

Each training session must be documented, and a record kept The records will contain a 
detailed list of site activities for which the trainee was trained on, and be signed by the person 

who provided/supervised the training. 

1.4 DESIGN AND OPERATING CHANGES 

Changes to the design or operating plan for the Tailings Storage Facility and related plpelines 
and structures must be reviewed, approved and documented. Design changes may be submitted 

to the Engineer of Record for review. Operational changes will be reviewed and approved by the 
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Mine Manager. In all cases, documentation of the change, including as-built records. are 
required. 

1.5 CONTROL OF THIS MANUAL 

This manual will be controlled by the Environmental Superintendent. Copies will be maintained at 

the following locations: 

• One (1) copy for Mount Polley Mining Corporation (Vancouver office), 

• One (1) copy for the Environmental Superintendent's office, 
• One (1) copy In the Tailings Project Coordinator's office, 

• One (1) copy for the Operating Crew (Mill Shifter's Office}, 

• One (1) copy for the Regional Water Manager (Wiiiiams Lake)1 

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

• One (1) copy for the MEMPR Geotechnical Manager, 
• One (1) copy for the Design Engineer of Record, 

• One (1) copy for the General Manager, 

• One (1) copy for the Milt Superintendent, 

• One (1) copy for the Mill Maintenanc~ Superintendent. 

Mount Polley Mining Corporation is responsible for maintaining a record of the location of each copy 

of the Manual and to ensure the copies in these locations are kept up to date. 

1.6 REVISIONS TO THE MANUAL 

Reviews of the Manual are conducted at least annually. 

The operating procedures and personnel at the Mount Polley Mine may change during the 
operation of the mine. It is the responsibility of the Envlronmental Superintendent to ensure that 
the Operations, Maintenance and Surveillance Manual is updated to reflect these changes. 
Substantial revisions to the Manual shall be submitted to the Ministry of Energy, Mines and 
Petroleum Resources. 

A letter of transmittal that clearly Identifies the distribution list must accompany each revision of 
this manual. An update may comprise the entire manual or be llmlted to specific pages or 

sections. A copy of each transmittal letter must be kept on record In the office of the 

Environmental Superintendent. Each revised page of the manual must be clearly marked as to 
the revision date prior to replacement. The replaced pages must be filed and kept on record in 
the office of the Tailings Projects Coordinator. 

1.7 REFERENCES 

References relating to MPMC's Tailings Storage Facillty and associated pipelines and facllltles 

are included in Appendix A. 
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SECTION 2.0 ·DESCRIPTION OF TAILINGS IMPOUNOMENT 

2.1 GENERAL 

The following sections provide a brief summary of the design and management of the TaiHngs 
Storage Facility and associated facilities. Additional information is available in the cited 
references in Appendix A. 

2.2 DESIGN BASIS 

Mill tailings are discharged as slurry Into the Tailings Storage Facility, which has been designed 
to provide envfronmentally secure storage of the solid tail ings and supernatant for mill process. 
As th& solids settle out of me slurry, process flulds are collected and recycled back to the mill for 
re-vse In the mllllng process. 1'here Is no surface discharge of any process solution from the 
Tailings Storage Facility. The basis of desigo must address the following: 

• Permanent, secure ano total confinement of all solid tailings material within a lined 
engineered impoundment, 

• Secure and reliable transportation of the tailings from the mill to the Tailings Storage 
Facility, 

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

• Temporary storage of supernatant water on the tailings beach, as required, with 
maximum recycling to the mill to produce a zero discharge condition for process water, 

• Collection of all free draining liquids from the tailings deposit Temporary storage is 
provided In lined external ponds. The water from the ponds Is pumped Into the supernatant 
pond and recycled to the mill to ensure that no discharges occur. 

• Inclusion of monitoring facilities in the Tailings Storage Facility to confirm that the design 
objectives and operating requirements are being met, 

• Staged development of the facility to enable modifications and upgrades to be Implemented 
based on operating experiences and to distribute the capital expenditures over the life of 
the project. 

The design basis and operating criteria for the Tailings Storage Facility and associated pipelines 
and structures are summarized In Table 2.1. 

2.3 PROJECT DESCRIPTION 

2.3.1 Site Location 

The location of the Mine and access roads are shown on Figure 2.1. The Mount Polley 
Mine is located In central British Columbia, approximately 60 km northeast of Williams 
Lake. The main access route is via Likely Road. The turn to the Mine is located 
approximately 1.5 km east of Morehead Lake. The Mine is located a further 11 km to the 
southeast, on the Bootjack Lake Forest Service Road. 
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The Tailings Storage Facility is accessible along the following routes: 

• Along the access road located on the south side of the Mill Site. This Is the primary 
access to the TSF on the Mine site; 

• Along the Polley Lake haul road south of the Wight Pit. 

• Along the SE Zone dump road, which in turn ties into the Polley Lake ·haul road. 

• Along the Gavin Lake Forest Service Road, which can be accessed from the Likely 
Road, located approximately 14 km south of Moorhead Lake. The TSF is focated 
at approximately kilometre 16 along the road. 

2.3.2 Project History 

The Mount Polley mine commenced production on June 13, 1997. Ore is crushed and 

processed by selective flotation to produce a copper-gold concentrate. The mine was on 
care and maintenance status from October 2001 to February 2005. The mill throughput 
rate is approximately 20,000 tonnes per day (approx. 7.3 million tonnes per year). Mill 
tailings are discharged as slurry into the Tailings Storage Facility located on the south 

area of the Mine property. Additional historic information regarding the TSP and 
associated pipelines and facilities are available In the reports cited in Appendix A 

2.4 DESIGN FEATURES 

Tailings slurry is conveyed from the Concentrator to the TSF via a tailings discharge pfpeline. 
The tailings are deposited Into the impoundment through moveable end discharge pipeline on the 
embankment crest. Some Tailings are used to construct sand cells. A floating reclaim pump 
recycles process water from the supernatant pond in the TSF for use in the mill processing circuit. 
Sediment ponds and seepage collection ponds are designed to intercept runoff from the surface 

and seepage frorn the embankment respectively. Drains, instrumentation and monitoring wells 
are constructed in and around the TSF to assist in monitoring the performance of the facility. 
Additional details are available in the reports referenced in Appendix A As-built drawings for the 

latest construction program are included in Appendix D. 

2.5 DEPOSITION PLAN 

The objectives of the long-term tailings deposition strategy is to: 

• Maximize the storage capacity ofthe facility. 

• Maintain the supernatant pond in the area of the reclaim barge so as to maximize the 
amount of clean process water available for reclaim. 

• Establish free draining tailings beaches adjacent to the embankments during the winter 
season to facilitate future embankment raises and to enhance embankment stability. 

The above strategy is implemented by sequentially rotating the tailings discharge point along the 
entire length of the Perimeter, Main and South embankments on the upstream face, which allows 

inactive areas of the tailings beach to partially dry and consolidate. Eventually, beaches will be 
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formed around the entire upstream perimeter of the Facility and all supernatant water will be 

centralized around the reclaim barge. 

Tailings settle ln the tailings facility and form beaches with three distinct slopes. A sandy beach 

develops as the coarser taillngs fraction settles more rapidly adjacent to the embankment. The 

average beach slope above water Is about 0.5 percent. As the tailings flow into the supernatant 

pond it forms a submerged beach with a slope of 1 to 2 percent. Finer tailings particles are 
transported further out into the supernatant pond before settling at a slope of about 0.3 percent. 

The latest bathymetrlc suNey of the tailings surface in the TSF is included in Figure 2.2. 

Staged tailings deposition strategy is currently being implemented by MPMC, and one of the 

objectives of this plan is to ensure that tailings solids are deposited along the extent of all taillngs 
embankments. The fUndamental requirement of the tailings deposition plan is to ensure that a 
blanket of tailings solids Is present immediately upstream of all embankments and along the 

abutments. Thus, there is a fundamental objective to establish beaches adjacent to the 

embankments, but it is not necessary to continuously maintain a tnlnimum width of exposed 

beach adjacent to the embankment, and periodic temporary (less than 2 months duration) 

shallow flooding (less than 0.5 meters depth) of the beaches is anticipated. 

Tailings deposited Into sand cells and worl<ed by a dozer along the upstream Zone U of the 

tailings embankment is also considered to be 'tailings beach' for this evaluation. One of the 

objectives of the tailings deposition plan currently being implemented by MPMC is to allow for 

sufficient flexibility to enable these sand cells to be constructed. ll is recognized that this 
deposition strategy may result in short term flooding of the sandy tailings beaches elsewhere 

within the lmpoundment, but that the depth of flooding along the submerged tailings beaches 

must be no greater than 0.5 m depth before tailings deposition is re-instated over that section of 
flooded beach. 

MPMC increases the frequency of measurements to at least once per week for embankment 
instrumentation systems (piezometer readings, foundation drain flow rate and turbidity) adjacent 

to embankment areas where tailings beaches are temporarily flooded . 

2.6 CLOSURE PLAN 

At closure of the Tailings Storage Facillty, It is currently envisaged that the taillngs surface will be 
decommissioned so as to develop a mixed forested/wetlands complex with a gradual transitfon 
towards a ponded area at the final spillway. This would require covering of the tailings 

embankments and the uptand portions of the exposed tailings beach with a layer of soil stockpiled 
during operations. The topsoil would be revegetated with indigenous species of conifer and 
deciduous trees, willow and marshland grasses. Ultimately, all water would be routed over the 

tailings surface, through the wetlands and the final spillway. 

Pipework for the tailings and reclaim systems will systematically be removed once all water quality 

and pit floodfng requirements are met Similarly, the seepage collection ponds and recycle pumps 
would be retained until monitoring results indicate that drainage flows and seepage from the tailings 
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area are of suitable quality for direct release to the environment. At that time, the seepage 
collection ponds could be decommissioned and the pumps removed. The groundwater monitoring 
wells and piezometers In the tailings embankment would be retained for use as long term 
monitoring devices. On-going monitoring of all reclamation measures will be carried out post 
closure, to confirm that the reclamation objectives are being achieved and sustained. 
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SECTION 3.0 • OPERATJONS MAINTENANCE AND SURVEILLANCE 

3.1 GENERAL 

Ttte Tailings Storage Faclllty Is comprised of several components and associated facilitles. 
These c0mpqnents and facilities must be lnspe"0ted and maintained regularly to ensure that any 
changes to the TSf condlllens, performance, or a potentially hazardous condition can be 
Identified ancl .Promptly addressed. Selected photographs of the TSF and associated 
components are included in Appendix E. An Inspection and surveillance schedule Is provided on 

Table 3.1 . 

The Mill Maintenance Superintendent Is responsible for ensuring that surveillance is carried out 
regularly. 

The Mill Maintenance Superintendent is responsible for daily management of the TSF and 
directs an operating crew to carry out routine activities. A list of site personnel and associated 
responsibilities are provided on Table 1.1. 

The Tailings Project Coordinator will conduct a Dam Surveillance walkover at least once per 
quarter. All Dam Survelllanc.e rep.orts should be reviewed by the Mill Maintenance 

Superintendent and flied at the Mount Polley Mine Site. 
Additional (non-routine), dooutnented drive by's of the TSF and associated facilities will be 
required following e~reme or unusual events. The Environmental Superintendent must be made 

aware of any unusual events or observations, and must contact the Design Engineer as required. 
Typical examples. of unusual events and obse!'Vatiens to be made during such walkovers are 
outlined in Table 3.2. 

An inspection log is provided In Appendix B to help guide the observation and surveillance 
process. The inspection log covets major lterns related to the TSF and associated facilities. 
Additional details are provided ln the following sections. 

3.2 TAILINGS BASIN 

The projected rate at which the tailings basin Will fill, combined with storage provtsions for make-up 
and storm water, determine the rate of rise for the embankment. The anticipated filling schedule 
and staged construction sequenos is shown on Figure 3.1 . 

Close monitoring of the pond elevation, depth, area and volume is important for the follow1ng 
reasons: 

• To ensure that there is a sufficient volume of water available as make-up water while the 
pond is frozen and precipitation is at a minimum. 

• To enable monitoring of the supernatant pond depth/area/volume so that tailings 
characteristics such as dry density can be determined. 

• To monitor water recoveries. 
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• To enable the correlation of the pond level with other data, such as the piezometer 
pressures and drain flow quantities. 

Adjustments to the basin filling curve may be required due to variation between actual and 
projected mill throughput rates, tailings deposition characteristics, water inputs and outputs and 
in-situ tailings density. Adjustments to these variables will change the rate of rise for the tailings 
and embankments. 

The TSF was previously operated under a water deficient condition, which means more process 
water was needed than available in the supernatant pond. This condition changed once the mill 
started up again in February 2005. The mine is operating under surplus conditions, which means 
there is more water in the system than Is required. Therefore, a combination of careful water 
management and tailings deposition is required to maximize the storage potential In the 
embankment without compromising the freeboard or embankment stability. 

3.3 TAILINGS POND 

3.3.1 Pond Level Operations 

The TSF Is required to have sufficient live storage capacity for containment of 679,000 
cubic meters of runoff from the entire contributing catchment area during a 24-hour PMP 
event. This volume of stormwater would result in an incremental rise in the tailings pond 

level of approximately 0.39 meters. The TSF design also incorporates an allowance of 
1 metre of freeboard for wave run-up. Therefore, the normal and maximum operating 
pond levels are as follows; 

• Normal Operating Level - Water level at least 1.39 meters below the 
etnbanktnent crest; 

• Maximum Operating Level - Water level is 1 meter below the embankment crest, 
which also means the loss of storage capacity for a 24-hour PMP event. 

Tailings deposition will cease if the pond level reaches maXimum operating level and the 
removal of water from the pond will commence using the reclaim barge. The area 
downstream of the dam will also be evacuated and access restricted as per the 
Emergency Preparedness Plan. 

There are no restrictions, with respect to dam safety on the rate of filling of the 
supernatant pond up to the normal operating pond level or rate of emergency draw down 
within the pond. 

3.3.2 Surveillance 

The pond level must be at least 1.39 meters below the crest elevation under normal 
operating conditions. Emergency procedures, discussed in Section 5.0, must be followed 

if the pohd reaches the maximum operating level. Regular inspections of the pond level 
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must be carried out according to the schedule outlined in Table 3.1. An Inspection log is 
provided In Appendix B. 

Additional pond level inspections are required after an unusual event. Table 3.2 ouUines 
the additional observations that will need to be documented. 

3.4 TAILINGS EMBANKMENT 

3.4.1 Components 

The tailings embankment consists of the Main, Perimeter and South Embankments. The 
embankments are constructed using zoned earthfill and rockfill and have been raised in 
stages by a combination of centreline and modified centreline approaches. Details of the 
design and construction are reported in various Knight Piesold reports and are 
referenced in Appendix A 

An upstream toe drain on the Main and Perimeter embankments allows for the controlled 
removal of process water from the upstream face of the embankment. Foundation and 
chimney drains are also included in the embankments to prevent build-up of excess pore 
pressures beneath the embankment and to transfer groundwater and/or seepage to the 

seepage collection ponds located at the downstream toe of the Main and Perimeter 
Embankments. 

Monitoring sumps are located at the downstream toe of the Main and Perimeter 
Embankments. They are used to facilltate monitoring of f1ow rates and water clarity from 
the embankment drains and diversion channels. 

3.4.2 Surveillance and Maintenance 

Regular surveillance of the embankments and associated structures should follow the 
schedule outlined in Table 3.1. An inspection log is provided in Appendix 8 . Typical 
observations to be made during survelllance include: 

• Evidence indicating dam structure deformation (e.g. slope bulging, tension cracks 
on the crest or crest settlement): 

• Evidence indicating seepage, runoff or erosion; 

• Clarity and quantity (visual estimate) of seepage water entering the seepage 
collection sumps; 

• Possible evidence indicating piping downstream of the embankments; 

• Other unl,fsual conditions in the TSF area. 

The embankment and associated structures do not require regular maintenance; 
however, specific maintenance items may be identified as a result of regular observations 
and surveillance of the embanktnent. 
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Table 3.2 outlines addltlonal observations that will need to be documented after any 
unusual event. 

3.5 TAILINGS DISCHARGE PIPELINE 

3.5.1 Components and Operation 

Tailings slurry is conveyed from the Concentrator through approximately 7000 metres of 
HDPE pipe to the TSF where It Is discharged through a series of spigots along the 
embankment crest. The pipeline includes the following components: 

• A 610 mm diameter DR 11 HDPE pipe from the Concentratorto the T2 Dropbox; 
• A 61 O mm diameter DR 15.5 HOPE pipe from the T2 Dropbox to the TSF; 
• Two short sections of 762 mm diameter DR 15.5 HOPE pipe are included at the 

start of the two pipeline sections at the Concentrator. 
• The T2 Drop box; (not in use) 
• Moveable discharge section; 
• A Dump Valve at the start of the Perimeter Embankment & start of the South 

Embankment; 
• Sand -cell skids with valve assemblies on the Perimeter & South Embankments; 
• "Y'' valve assembly at 5 corners; 
• Pressure sensor device near the booster station. 

The tailings pipeline is located on the shoulder of the access road from the mine. 
Tailings slurry Is gravity fed to the TSF through the tailings pipeline. The tailings pipeline 
has a variable downhill slope that ranges from flat to 8.0% that ensures drainage. 

The T2 Dropbox is located approximately mid-way along the pipeline and allows for the 
addition of runoff from the Southeast Sediment Pond into the tailings stream. It also 
serves as an overflow for the reclaim booster sump. 

The deposition of tailings over the beach in the TSF is accomplished by end dumping. 
A dump valve is located at the start of the Perimeter and South Embankments to allow 
discharge of tailings during relocation of the discharge section. A 11 Y" valve assembly at 5 
corners allows for the distribution to the Perimeter/Main or to the South/Main 
embankments. 

The tailings discharge plpeline does not require any external adjustments during normal 
operations. The discharge pipeline wlll drain by gravity to the TSF In the event of a mill 
shutdown or power failure. However, the following points must be remembered during 
operation of the pipeline: 
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• Never lenvc all valves closeu along the tailings discharge pipeline as they may 
be permanently blocked from sanding or suffer damages from excessively high 
pressures; (refer to Appendix F) 

• Ensure that there is an open pathway for tailings to exit before the pipeline is 
filled. 

During a mill shutdown or during freezing conditions the valve between the Southeast 
Sediment Pond and the T2 Dropbox must be open In order to prevent water from filling 
up the Reclaim Booster Sump when the pumps are not operating. 

3.5.2 SuNeillance and Maintenance 

The tailings discharge pipeline will be inspected and maintained regularly to ensure that 
the system operates properly. Table 3.1 provides a schedule for regular suNeillance of 
the plpeline. An inspection log fs provided in Appendix B. Typical obseNations to be 
made during surveillance include: 

• Locations of external excessive wear or damage of the pipeline; 
• Evidence indicating leakage from the pipeline; 
• Ensure a constant grade of all pipelines leading onto the embankments. 

maintaining a proper flow, to prevent sanding up or freezing of the lines.; 
• Ensure that the valve between the Oropbox and Southeast Sediment Pond is 

open during a mill shutdown or freezing conditions when the booster pump is 
shut off. 

Additional inspections are required after an unusual event. Table 3.2 outl.ines additional 
observations that will need to be documented. Repairs to the discharge pipellne, 
dropbox and/or discharge sections may be required after any unusual event. 

3.6 RECLAIM PIPELINE 

3.6.1 Components and Operation 

Reclaim water is pumped from the Tailings Storage Facility for re-use at the Mill site. The 
reclaim pipeline Includes the following components: 

• Floating Reclaim Pump Barge; C/W Spargers 
• A 610 mm diameter steel pipe connecting the barge to the reclaim llne; 
• Booster Pump Station beside the T2 Oropbox; 
• A 610 mm diameter HOPE pipe from the steel pipe to the Booster Pump Station; 
• A 610 mm diameter HOPE pipe from the Booster Pump Station and the Mill site. 

The floating reclaim pump barge is locateo in the TSF in an excavated channel. The 
barge is accesslble from land along an access walkway. The floating reclaim pump 
barge was designed by others. Refer to the manufacturer's manual for details related to 
operations, inspections and maintenance. 

11 of 22 



Page 1050 of 1157

INVESTIGATION KP 1-9  53 of 500

The reclaim pipeline is located beslde the tailings pipeline on the shoulder of the access 
road. The pressure rating of the HOPE pipeline decreases as it approaches the Booster 
Pump Station and Mill site. 

The Booster Pump Station is located mid-way along the reclaim pipeline, beside the 
T2 Dropbox. A valve located on the pipeline leading In from the Southeast Sediment 
Pond may be used to divert water into the reclaim pipeline. Water from the Southeast 
Sediment Pond can be diverted Into the reclaim pipeline only if it Is clear. Two overflow 
pipes connect the sump beneath the pump station to the T2 Dropbox to ensure water will 
not overflow In the pump station sump. 

The reclaim pipeline does not require any external adjustments during normal operations. 
However, during maintenance periods, barge relocation or during a prolonged shutdown 
under extreme cold conditions the reclaim system should be drained via a drain valve 
located on the barge. 

The Pump Barge and Booster Pump Station may be operated from the Mill control room. 
Both pumps may also be operated locally from the barge or pump station to provide 
water as required at the MUI site. 

3.6.2 Surveillance and Maintenance 

The reclaim pipeline, pump barge and booster pump station shall be inspected according 
to the schedule outlined in Table 3.1 and an inspection log completed as provided in 
Appendix B. Typical areas to inspect during surveillance of the reclaim pipeline Include: 

• Locations of excessive wear of the pipeline; (filed with maintenance department) 

• Evidence indicating leakage from the pipeline; 

• Monitor TSF Pond and Barge elevations to ensure that a gradient Is maintained 
In the steel pipe. The barge ramp may need to be relocated higher or a new 
channel excavated for the re location of the barge; 

• The de-Icing system for the pump barge should be checked to ensure that it Is 
working prior to freezing conditions; 

• Monitor water from the Southeast Sediment Pond to ensure that it's clear before 

diverting It to the reclaim line. 

Additional Inspections are required after any unusual event. Table 3.2 outlines additional 
observations that will need to be documented. Repairs to the reclaim pipeline, barge 
and/or pump station may be required after any unusual event. 
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3.7 SEDIMENT PONDS 

3. 7 .1 Components and Operation 

A series of diversion ditches divert runoff to two collection ponds where the water Is then 
directed to the TSF or pumped back to the Miii site. The two ponds are the Mill Site 
Sump and the Southeast Sediment Pond. 

The Mill Site Sump is located south of the Concentrator Building. Runoff water from the 
Mill Site area is collected along diversion ditches and dfrected to the sump. The water 
collected In the sump is either pumped back to the mlfl or allowed to flow by gravity to an 
inlet point (T1) on the tailfngs pipeline. The normal operating level is the invert of the 
bottom inlet at the manhole (El. 1102. 7 metres). The water level is kept at this low level so 
that storage capacity for the design storm event is available in the sump. Discharge from 
the manhole is conveyed to the reclaim line in an 8 inch (200 mm) HOPE pipeline. The 
pipeline Is buried through the Millsite area and runs in the pipe containment channel, where 
it is cohnected to the 22 inch DR17 HOPE tailings line via a prefabricated Tee In a section 
of the pipellne that flows by gravity (non-pressurized flow). Currently, water is pumped into 
the reclaim line immediately adjacent to the Millsite Sump. The water level is maintained at 
the bottom inlet on the manhole at all times. 

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

3. 7.2 Surveillance and Maintenance 

The Mill Site Sump and Southeast Sediment Pond shall be inspected according to the 
schedule outlined in Table 3.1 and an inspection log completed as provided In 
Appendix B. Typical observations to be made during surveillance include: 

• Water levels in the Mill Site Sump and Southeast Sediment Pond; 
• Evidence indicating leakage from the pipelines; 
• Erosion in the collection ditches; 
• Evidence indicating slope deformation or erosion (i.e. tension cracks at the crest, 

erosion channels, bulging at the toe); 
• Evidence Indicating seepage out of the ponds. 
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The sediment ponds do not require regular maintenance; however, specific maintenance 
items may be identified during regular surveillance of the ponds. 

Table 3.2 outlines additional observations that will need to be documented after any 
unusual event. 

3.8 SEEPAGE COLLECTION PONDS 

3.8.1 Components and Operation 

The Main and Perimeter Seepage Collection Ponds are located at the downstream toe of 
the Main and Perimeter Embankments respectively. The ponds colfect drainage water 
from the toe and foundation embankment drains as well as from local runoff. 

A corrugated steel pipe connects each pond to a seepage recycle sump where recycle 
pumps are located. The pumps will recycle the seepage water back into the TSF through 
6" (Perimeter) and 811 (Main) diameter, HOPE pipes that extend over the embankment 
crest. Level sensors in the seepage recycle sump controls the pumping frequency. 

The seepage collection ponds and recycle pumps generally operate without requiring any 
external adjustments. However, the following special circumstances require adjustments 
to the operating procedures: 

• During spring freshet, the pumps may not be able to keep up with the high 
inflows. All diversion ditches that feed the ponds may need to be directed away. 
Also, if water quality and permits allow, discharge of water may be possible. 

• Under freezing conditions, the pumps are operated on a timed pumping cycle 
based on site conditions to prevent the pipes from freezing. The pumps will turn 
on and off based on the cycle time rather than water level. Once the 
temperatures return to normal the pumps can operate under normal conditions. 

3.8.2 Surveillance and Maintenance 

The seepage collection ponds and recycle pumps shall be inspected, by the surface 
crew, according to the schedule outlined in Table 3.1 and an inspection log completed as 
provided in Appendix B. Typical observations to be made during surveillance are as 
follows: 

• Water Jevets in both collection ponds; 
• Pump back flow rates from both pumps; 
• Evidence Indicating seepage from the collection ponds; 
• Evidence Indicating erosion or instability on the slopes of the ponds; 
• The overflow culverts and pipelines between the monitoring sumps and recycle 

sumps are free of any obstructions; 
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• Ensure that the discharge end of the seepage recycle pipeline isn't submerged in 
tailings. 

Additional observations will also be required under special circumstances as follows: 

• Monitor the pumping from the ponds during freezing conditions to ensure that the 
pumping cycle is adequate at keeping the pipes from freezing and in keeping the 

pond level constant; 
• Monitor the water quality in the ponds during spring freshet to ensu(e that the 

seepage water from the TSF is at acceptable levels if water permits allow for 
discharge. 

Table 3,2 lists additional events and circumstances that will require increased 
observations and documentation. 

3.9 INSTRUMENTATION 

3.9.1 Components and Location 

The tailings embankment and associated facilities were constructed with various 
instrumentation to assist in monitoring the facility. The various components are as 
follows: 

• Vibrating Wire Pfezometers; 

• Slope Inclinometers; 

• Groundwater Monitoring Wells. 

The locations of the piezometers and slope inclinometers are on the drawings located in 
Appendix 0 . 

The plezometers measure the pore pressures in the foundation soils, embankment 
foundation drains and embankment fill. They are connected to instrumentation readout 
panels located on the crest of the embankments and read using a piezometer readout 
box. A summary of the existing vibrating wire piezometers is presented on Table 3.3 with 
trigger levels, which 1f exceeded, will require investigation and possible contingency or 
remedial actions. Data may be entered on the piezometer data sheet Included in 
Appendix C. A summary of the piezometer data will be sent to Knight Piesold according 
to the schedule outlined on Table 3.1 

Four slope Inclinometers are currently Installed at the toe of the Main Embankment in 
order to measure potential deformation of the embankment materials. Operational 
procedures for operation of the inclinometer probe and data reduction are provided in the 
manufacturer's instruction book. Readings are carried out menu.ally and displacements 
are calculated using software from RST and spreadsheets set up by MPMC. The 
spreadsheets are updated on site and summaries will be sent to Knight Piesold regularly. 
A summary of the existing slope inclinometers is presented on Table 3.4 with trigger 
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levels, which If exceeded, will require investigation and possible contingency or remedial 
actions. 

Survey and surface movement monuments (to be installed) will be used to measure the 
vertical and lateral movement of the earthfill dams. Data is entered on the survey data 
sheet included in Appendix C. Trigger levels and the required appropriate actions are 
summarized on Table 3.5. A summary of the results wlll be sent to Knight Piesold 
according to the schedule outlined on Table 3.1. 

Groundwater monitoring wells are located around the perimeter of the TSF. MPMC 
regularly measures the water levels and water quality from each well and submits the 
reports to the appropriate agencies. The location of the groundwater monitoring wells is 
shown on Figure 3.2. 

3.9.2 Surveillance and Maintenance 

All instrumentation components must be read regularly. The monitoring frequency for 
each is outlined on the schedule in Table 3.1. Data may be entered on the appropriate 
sheets included in Appendix C. 

Data must be collected, plotted and reported according to the schedule outlined In 
Table 3.1. The design engineer must be notified of any anomalous trends. Additional 
readings and inspections as outlined In Table 3.2 will also be required after any unusual 
event or observation. 

Generally, the instruments do not require regular maintenance but may require 
occasional maintenance as follows: 

• The piezometer wires may need to be cut and re-attached if the readout box is 
unable to acquire any data; 

• Piezometer wires that are exposed may become corroded and may need to be 
trimmed until a fresh surface is exposed to allow readings to be taken; 

• Cover survey points with 20 lflre buckets to keep snow off In the winter months; 

• Protect surface movement monuments with used tires. These monuments need 
to be re-established and protected again after construction of a new 
embankment lift. 
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SECTION 4.0 • SAFETY INSPECTIONS AND REVIEWS 

4. 1 ANNUAL INSPECTIONS 

Annual Inspections of the tailings impoundment and associated facilities are required to evaluate 
the current and past performance of the facility and to observe potential deficiencies in its 
condition, performance and/or operation. The Environmental Superintendent is responsible for 
arranging the inspections. This level of dam safety evaluation should be based on detailed 
observations made by the Design Engineer on site and the relevant information on the TSF 
operations collected by site personnel. Additional reviews may be required also as a follow up to 
the report of an unusual event or observation. 

The Environmental Superintendent or designate should accompany the Design Engineer during 
the annual inspection. The Design Engineer will evaluate the safety of the TSF and incorporate a 
routine review of the followlng: 

• The consequences classification of the dam; 

• The operations and maintenance manual; 

• The availability of all documents pertaining to dam safety on site; 

• The site surveillance practice; 

• Changes in relevant regulatory requirements since the last inspection, 

The Design Engineer Will issue an annual inspection report after completing the review. The 
report will include the following: 

• Conclusions on the status of the TSF; 

• Statements Indicating completion of recommendations from previous inspections and 
reviews; 

• New recommendations if necessary. 

The General Manager and the Ministry of Energy, Mines and Petroleum Resources should review 
each annual inspection report. Coples of the reports should be made available on site and are 
available in the office of the Design Engineer. The General Manager should prepare and execute 
an appropriate action plan to ensure that all recommendations made in the annual inspection 
report are followed. This action plan should be documented. 

4.2 DAM SAFETY REVIEW 

The principle objective of a Dam Safety review (DSR) is to ascertain that a dam has an adequate 
margin of safety, based on the current engineering practice and updated design Input data. A 
DSR may also be carried out to address a specific problem. 

A qualified engineer will be responsible for conducting each DSR at the Tailings Storage Facflity. 
The engineer conducting the DSR must be qualified to conduct safety evaluations and be familiar 
with the designs and other site-specific conditions and requirements pertaining to operations of 
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the impoundment and associated facilities; but ideally should not have been involved In the 
design, construction or operation of the TSF. 

Routine OSR's at the TSF will be carried out every 5 years but this scheduling requirement 
should be confirmed or revised at the time of each annual Inspection. The next DSR for the TSF 

is scheduled for 2011 . 

A detailed scope of work for each DSR will be deflned by the engineer prior to conducting ttJe 
review, and be consistent with current engineering practfce at the time It Is conducted. Each DSR 
will evaluate the safety of the TSF and incorporate a detailed review of the following: 

• The consequences classification of the dam; 

• The adequacy of past annual Inspection practice, the annual inspection 
recommendations, ahd their implementation; 

• The Operation and Maintenance Manual; 

• Timing for the next regular DSR. 

Each DSR report should include conclusions and, if necessary, recommendations pertaining to 
the safety of the TSF. Copies of the DSR will be sent to the Environmental Superintendent and 
the Ministry of Energy, Mines and Petroleum Resources for review. Similar to the annual 
inspection report, an action plan should be prepared by the Environmental Superintendent to 
address the DSR recommendations. A copy of each report will be sent to the Ministry of Energy, 

Mines and Petroleum Resources and will also be available at the site and at the office of the 
Design Engineer. 
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SECTION 5.0 · EMERGENCY PREPAREDNESS AND RESPONSE PLANS 

5.1 GENERAL 

Thls Emergency Preparedness and Response Plan will enable MPMC to identify emergency and 
hazardous conditions threatening the TSF, expedite effective response actions to prevent failure, 
and reduce loss of life and property damage should failure occur 

In the event that MPMC is unable to comply with any of the terms and conditions of the permit, 
due to any cause, MPMC will: 

1) Immediately notify the Ministry of Energy, Mines and Petroleum Resources of the failure 
to comply. 

2) fmmedlately take action to stop, contain, and clean up unauthorized discharges or 
otherwise stop the non-compliance, correct the problem, and if applicable, repeat 
sampling and analysis of any non-compliance immediately. 

3) Submit a detalled written report to the Ministry of Energy, Mines and Petroleum 
Resources within thirty (30) days (five days for upsets and bypasses), unless requested 
earlier by the Ministry of Energy, Mines and Petroleum Resources. The report will 
contain a description of the non-compliance, including exact dates and times. If the non
compliance has not been corrected, the anticipated time it is expected to continue, and 
the steps taken or planned to reduce, ellrninate, and prevent reoccurrence of the non
compliance. 

5.2 WARNING SIGNS 

Three levels of emergency conditions (or warning signs) can be identified with respect to the site 
operations. These are defined as follows: 

Level 1 
Unusual conditions that do not yet represent a potential emergency, but do require prompt 
investigation and resolution. 

l evel2 
Conditions that represent a potential emergency, if sustained or allowed to progress, but no 
emergency situation is imminent. 

Levell 
An emergency defined by either fallure of a significant component of the TSF and/or associated 
facility or a significant failure of the performance of a component of the TSF. Such failure may 
have already occurred, or be imminent. 

Typical situations that would be classified under the three levels of emergency conditions (Level 
1, 2 or 3) and the actions to be taken are outlined in Table 5.1 and described below: 
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Level 1 Situation 

The action in the event of a Level 1 Emergency Condition will typically involve an investigatlon, 
Intensified monitoring, inspecting and/or testing, and defining and Implementing possible 
corrective measures. 

Construction equipment will be avallaple at the Mine and include, but not be limited to, an 
excavator, a grader, haul trucks and a bulldozer. Material wfll be available both at the TSF and at 
the Mine for use in repairing or remediation of any damaged areas. 

Level 2 Situation 

The first action In the event of a Level 2 Emergency Condition is to discuss and define an action 
plan, at the site, under the direction of the Environmental Superintendent. After such a plan Is 
prepared, it must be presented to the Mine Manager for approval. Construction equipment 
should be made available, if required, at short notice. 

Level 3 Situation 

The first actions in the event of any l evel 3 Emergency Condition are: 
• Check that all persons who could possibly be affected are safe; and 
• Initiate the appropriate chain of communications. 

The person who initrated the communication should then stand-by at a safe location near the 
problem area and await further instructions or decisions. All those involved in emergency 
response, after first having communicated with the appropriate parties, should consider two types 
of actions as first steps in the emergency response, with respect to the protection of human fife 
and health, environment and property: 

• What can be done to prevent the situation from worsening? 
• What can be done to reduce the consequences of the Impending or actual failure? 

Any such action must be presented to the Mine Manager who will decide on its implementation In 
consultation with the Ministry of Energy, Mines and Petroleum Resources. 

5.3 INCIDENT NOTIFICATION PROCEDURES 

The following incident notification procedures are to be followed for all emergency conditions. 

Level 1 and Level 2 

The notification procedures are as follows: 
• The person first noticing a Level 1 or Level 2 Emergency Condition shall notify the 

General Manager and initiate corrective actions and intensified monitoring. 
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• The General Manager sl1all 11otlfy the Design Engineer as appropriate. 

Level3 

The notification procedure for a Level 3 Emergency Condition is as follows: 

• The person noticing a Level 3 Emergency Condition shall notify the General Manager 

and initiate corrective actions and/or Intensified monitoring, as appropriate. 

• The General Manager shall notify MPMC Corporate office, MPMC Project director, and 

the Design Engineer. 

In the event of an emergency situation that wil l result ln an actual or potentially Imminent dam 
fallure, or release of untreated water, the General Manager shall also notify the Ministry of 
Energy, Mines and Petroleum Resources. 

Names and telephone numbers for the key contacts are given in Table 1.1 
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SECTION 6.0 - CERTIFICATION 

This report was prepared and approved by the undersigned. 

Prepared by: 

Ron Martel 
Environmental Superintendent 

Luke Moger 
Project Coordinator 

Approved by: 

Tim Fisch 
General Manager 

This report was prepared by Knight Piesold Ltd. for the account of Mount Polley Mining Corporation. The melerlal In It 
reflects Knight Pl~sold's best juci!Jement In light of the Information available to It et 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, Is the responslbllity of such third 
parties. Knight Plesold Ltd. accepts no responsiblllty tor damages, If any, suffered by any third party as a result of 
decisions made or actions, based on this report This numbered report is a controlled document. Any reproductions of 
this report are uncontrolled and rnay not be the most recent revision. 
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FILE NO.: 2010·002 DATE: 30 Mar-10 

REQUEST FOR APPROVAL BY DESIGN OFFICE 
OF CHANGE I SUBSTITUTION 

PROJECT: Mt. Polley • Stage 6b Conslruclion PROJECT NO.: 101-0001/29 
t ,) 

AREA OF WORK: NI embankments . 
y.w~ 

GENERAL DESCRIPTION OF PROPOSED WOR~ U 

MPMC would like to reolace The remarnn sCine6t1 a all staoe 1a Zona U t1llw1thmine waste rocl<. ihe newdeslrin will 

have !he Zone u oonslruoled enor to 1111 e1ke1nent .... / 

Please review the proposed change I substitution as per the attached sheets. 
No. of Sheets: 2 

Reference Drawings I Clauses: See drawing 226 

Signed: ~kk_~ Originator: Mark Smith. EIT 

FOB VANCOUVER OFFICE USE 

Date Received: .x) AQG:r0 luto 
Proposed change I substltution not approved: 

approved as submitted: 

(;~,_·-
. 

approved as amended: = 2 

No. of sheets attached: 3 (amenctrnents only) 

;,,. .. , 
~-Signed: F.no1neer (~ Oirector; 

,.... " 
Dale Returned: 1 141,.. / "> • (..LtC· 

7 ··-- - ---· ·---- --
Kuigltt Pies old Ltrf. Notes: 
1400 - 750 Wcsl Penr!er Street 1. Originator to keep a copy of all submissions and attachments. 
Vancouver, B.C. V6C2T8 2. Vancouver office to keep a file copy of completed request 
Phone: (604) 685-0543 form with attachments, marllect up as descnbed above. 
fax: (6011) 685-0147 

FORM F - 3 
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The design change to use waste rock for a reduced width zone U is approved 
with amendments. The amendments are shown on the attached sketch and 
summarized as follows. 

• Maintain a minimum Sm crest width of zone U. Increase zone U crest 
width as requ ired for haul traffic. 

• Place and compact zone U as for zone C. Place in 2m lift max, 
compaction by haul traffic. 

• Maintain a slope of 1 H:1V or flatter on the zone U to zone C interface. 
• Remove all particles larger than a coarse gravel, (+ 75mm or +3") from the 

interface between zone U and zone c. 

The following comments. address constructability of the revised zone U. 
• Zone S should not be used for equipment traffic. The zone S material 

does not have sufficient strength or durability for heavy construction 
equipment traffic. Traffic on the zone Swill result in damage to placed 
material. The zone S damage may include rutting and deformation. 
Damaged zone S material will need to be removed and replaced. 

• Zone U waste rock will have sufficient strength and durability for heavy 
construction traffic. Use of zone U for construction traffic will need to meet 
the 'Health, Safety and Reclamation Code for Mine in BC'. c; __ ·) 

...;~ 1 Hp1 I I l.c)(0 
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Knight Pi,esold 
co .... S ULTIN G 

TABLE 3.3 

MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY MINE 

TAJLINGS STORAGE FACILITY 

SUMMARY OF VIBRATING WIRE PIEZOMETERS AND TRIGGER LEVELS 

Printed:17-Feb-2015 

M·\1\01\00001129\A\Correspondence\lncommlng\From Site Office\2010 05 20 ·Summary of P1zometerljWorklng pleit ReV1sed 20.Jun-2010 - -
0.3 Serial Tip El. Zone Monitored Trigger Level 

Identification Number (m) Frequency Pressure Elevation 

Number (Hz) (m H20) (m) 

- - - - - --
AO-PE2-01 43675 928-:0- Iailings 

~ 

A0-PE2-02 43657 927.9 J:ailin~ 
--

- - --,_ 

-- - - -
A1-PE1-01 64100 913.0 Foundation Drain 3000 2.0 915.0 

A1-PE1-02 912.1 Foundation Drain 
-

3040 
- --

64098 2.0 
' 

914.1 
----

917.2 Chimne):'. Drain 3615- ---
A1-PE1-03 64105 2.0 91_9.2 - -- - - -

43649 ~stream Toe Drain A1 -PE1-04 936.3 -
VW5357 

- -
_f.1-PE1-05 947.9 Chimn~y Drain 2955 2.0 949.9 

- -- - ----
- - ---- -- - ' 

A2-PE1-02 69690 9 38.5 Glacial TiliFlll 
-

I' i' -- ---- -I,• 
I ' I --~ I• - --- --

A2-PE2-03 64101 919.4 Glacial Till Fill r I - -- - - -
I -- Glaciai TittFill I -,_ 

A2-PE2-05 64102 921 .9 - --- -- - - -- - -
-- - - - - - -· - - - -. ,- -

- - - - --- - - - ---- --
-- - - ~ 

- A2-PE2-09 VW5355 947.8- Zo~~ -Sang_ 
A2-PE2-1 0 

~--
948-:0-

-
VW5351 Glacial Till Fill 

I 

-- -
(!, I ir--; 0 ,..,.,,. ''J .: ' h 

- --
- -
BO-PE2-03 VW5366 944.2 Tai_!!ngs . 

64107 
- - -

B1-PE1-01 917.3 Foundation Drain Not Fun9_tioQ!ng __ 
- Foundation Drain 

-
81-PE1-02 64106 916.0 3080 2.0 918.0 

B1-PE1-03 
--- ---- ~ 

920.7 64118 918.7 Chim_!!~ Dral n 3115 2.0 

B1 -PE1-64 
-- . 950.2-VW5362 948.?_ Chimn~y Drain 2969 2.0 --------

B2-PE1-01 67194 916.3 ZoneT - ----
- -----

B2-PE1-03 69696 914.1 Foundation, de~ 1.5 m 2964 7.5 921 .6 - --- _ ._ 

-- ----
B2-PE2-02 64116 909.5 Foundation, depth appro~ 7.9_m -28s5-=L 13.9 I - 923.4 

---- - Glacial Tiil Fill I _,--82-PE2-04 64108 921 .0 - - - t 
- ,_ -·- -

~I " ' - -
I I_ ·~ •r I -- ~-,, l 

~ -
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Knight Piesold 
CONS U LTI N G 

TABLE 3.3 

MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY MINE 

TAILINGS STORAGE FACILITY 

SUMMARY OF VIBRATING WIRE PIEZOMETERS AND TRIGGER LEVELS 

Printed: 1 ?·Feb-2015 

M:\1101\00001\29\AICorrespondence\lnoomminglFrom Site Offlce\2010_05_20 • Summaty of Plz:ometerl(Work1ng p1ez< Revised:20-Jun·2010 

0.3 Serial 
Identification Number 

Number 

Tip El. 
(m) 

Zone Monitored Trigger Level 
Frequency Pressure Elevation 

(Hz} {m H20} {m) 

- - ·-- -
- - -:---_ r I 

914.7 Foundation Drain C1-PE1-01 64111 ~- __ Not Functioning 

C1-PE1-04 43653 914.3 Foundation Drain 
---

1 2960 2.0 916.3 -- - -
- -

I ~ 
69695 

-- --
938.5 Glacial Till Fill C2-PE1-02 

- t-=- -
-- - -

- - -
C2-PE2-02 64119 910.5 ---
C2-PE2-03 64112 921 .0 -

-- --
C2-PE2-06 43647 906.6 

Foundation, depth approx. 5 .2~ 29_?5 11 .2 ~ 921.7 
Glacial Till Fill 

;:::n-. -~-~-th_a_p-~-rox . 9.1 m - _ 2940 15.4 - 922.0 

- ---
43656 

--
C2-PE2-08 914.0 
C2-PE2-09 V\iv5350 947.7 - -- -

~~~~d~tio;~~cJpth approx. 2.0 m _" ~000 T -8.0 l 922.0_ 

DO-PE2-01 VW5365 946.9 Tailings _ 
D1-PE1-02 66520 928.8 Outlet Drain--~~~~------ -

___Q.1:_PE1-04 VW5356 948:2 Chimne;i Drain - ~ _ 2~65 l 2.0 l@Q..2 

-------
---67192 D2-PE2-62 927.3 Foundation, depth approx. 3.~ m 

D2-PE2-04 VW5343 948.3 Glacial Till Fill 
EO-PE2-01 \Jw5357 944.6 !ailin~ -----

- Ef:PE1-0f- VViJ535g 947.9 ChimQ_e}' Drain ___ _ 
_ E2_-P_E2_-0_1 _ 43651 914.2 Foundation, dep.!b._ae_prox. 4.6 '!I. 

E2-PE2-02 43648 909.7 Foundatio.D, d~ approx. 9.1 m 
E2-PE2-03 VW5361 947.6 Zone U - Sand 
E2-PE2-M VW5363 948.3 Glacial Ti1iFiif 
F2-:P- E-2-01 S-3-76_5_ 938.5 F_Qundation, depth 1.3 m 

F2-PE2-02 VW5347 948.1 Glacial Till Fill 
F2-PE2-03 VW5342 940.0 Foundation, depth approx 0.5 m 

F O-PE2-01 VW9474 ? _ Tailings 
GO-PE2-0.:!_ \fY'/5371 946.9 Tailings 

2 of 3 

3030 9.9 

2960 2.0 -----1-- -
2930 10.6 ---
2980 15.1 

937.2 

949.9 
924.8 --924.8 

Not Functioni119 

2794 6.5 946.5 - ,_ 
8487 

-
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Knight Piesold 
CONSULTING 

TABLE 3.3 

MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY MINE 

TAILINGS STORAGE FACILITY 

SUMMARY OF VIBRATING WIRE PIEZOMETERS AND TRIGGER LEVELS 

M;\1\01100001129\A\CorrespondencellnCQmminglFrom Site Offlce\2010 OS 20 • Summaiy of Pilomaterl/Worlilng pleit 

Prlnted:17-Feb-2015 

Re11ised·20-Jun-2010 

0.3 Serial Zone Monitored Trigger Level 
Identification Number 

Number 

Tip El. 
(m) Frequency Pressure Elevation 

(Hz) (m H20) (m) 

G2-PE2-02 Vw5354 948.1 Glacial Till Fill 
HO-PE2-01 Vw5369 947.0 Taili~gs 

___ ,_ ____ ,_ -- --·-
. ~ ,, __ _ 

VW5353 948.1 Zone U - Sand H2-PE2-01 
H2-PE2-02 
r0-Pe2-01 

- - _ ,_ 

- 12-PE2-02 
12-PE2-03 

Notes: 

VW5350 948.5 Glacial Till Fill 
VW5344 1 Tailing;; ----1--

-
Glacial Till Fill VW5348 948.1 

VW5341 944.7 Foundation , doeth anorox. 0.5 m 

8476 

2765 

1. Trigger level is the level at which the monitoring frequency must be increased (dally) and when 
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Calla Jamieson 

-om: 
- ent: 
To: 
Cc: 
Subject: 
Attachments: 

Ron Martel <rmartel@mountpolley.com> 
Thursday, October 07, 2010 3:41 PM 
Les Galbraith 
Greg Johnston; Ken Brouwer; Luke Moger; Tim Fisch 
1-Mt Polley OMS Manual_rO 
MasterMine Emergency Response Plan.doc; June2010monthly.docx; 
May2010monthly.docx; 1-Mt Polley OMS Manual_rO.doc 

Hi Les ... per you inspection/ audit, you will find up to date OMS I ERP and evidence that water elevations are tracked on 
a monthly basis 

Thanks for your time 

RONM 

l 
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MOUNT POLLEY MINES 

IMPERIAL METALS CORPORATION 

MINE EMERGENCY RESPONSE PLAN 
2010 

Scope: 

Being prepared for a mine site emergency is critical in order to effectively 
respond and control any unexpected occurrence. 

Emergencies may be site specific where onsite emergency response team 
personnel can effectively respond to the situation or the incident may involve 
the use of outside personnel and other resources necessary to coordinate 
effective response. 

The following plan has been designed and developed for Mount Polley to 
coordinate and effectively respond to any and all mine emergencies. 

Goals: 

• To ensure and maintain a high standard of emergency response 
training for mine personnel. 

• To identify and ensure adequate resources are available on site and off 
site in order to facilitate effective emergency response. 

• To introduce and train management in the roles of the" Control Group" 
• To introduce and train all workers in the relevance of the Mine 

Emergency Response Plan. 
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INTRODUCTION & OVERVIEW 

Why have a Mine Emergency Response Plan? 

A definitive plan to deal with all types emergencies is important and 
essential as a part of the mining plan as is mandated by the Health, Safety & 
Reclamation Code for Mines in British Columbia. 

Besides the major benefit of providing guidance during an emergency, 
developing the plan has other advantages. Unrecognized hazardous 
conditions that would aggravate an emergency situation may be uncovered, 
allowing them to be eliminated. The planning process may bring to light 
deficiencies, such as the lack of resources (equipment, trained personnel, 
supplies), items that can be rectified before an emergency occurs. In 
addition an emergency plan promotes safety awareness and shows the 
organization's commitment to the safety of workers and other parties who 
may be affected by an eventuality. 

The lack of an emergency plan could lead to severe losses such as multiple 
casualties and possible financial collapse of the organization. 

Since emergencies will occur, preplanning is necessary to prevent possible 
disaster. An urgent need for rapid decisions, shortage of time, and lack of 
resources and trained personnel can lead to chaos during an emergency. 

Time and circumstances in an emergency mean that normal channels of 
authority and communication cannot be relied upon to function routinely. 
The stress of the situation can lead to poor judgement resulting in severe 
losses. 

2. What is the overall objective of this plan? 

This emergency plan specifies procedures for handling sudden unexpected 
situations. The objective is to reduce the possible consequences of the 
emergency by: 

• Preventing fatalities and injuries; 
• Reducing damage to and protecting company property, inclusive of all 

machinery and equipment 
• Preventing and/or reducing damage to the environment 
• Accelerating the resumption of normal operations. 

2 

, 
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Development of the plan begins with a risk assessment. Which will describe : 
• How likely a situation is to occur 
• What means are available to stop or prevent the situation and 
• What is necessary for a given situation? 

From this analysis, appropriate emergency procedures can be established. 

3. What is a risk assessment? 

Although emergencies by definition are sudden events, some occurrences 
can be predicted with some degree of certainty. The first step is to find 
which hazards pose a threat to Mount Polley,s mining operation. 

When a list of hazards is made, records of past incidents and occupational 
experience are not the only sources of valuable information. Since major 
emergencies are rare events, knowledge of both technological (chemical or 
physical) and natural hazards can be broadened by consulting with fire 
departments, insurance companies, engineering consultants, government 
departments and other mining companies 

4. What are technological and natural hazards? 
Areas where flammables, explosives, or chemicals are used or stored should 
be considered as the most likely place for a technological hazard emergency 
to occur. Examples of these hazards are: 

• Fire 
• Explosion 
• Building collapse 
• Major structural failure 
• Spills of flammable liquids 
• Accidental release of toxic substances 
• Deliberate release of hazardous biological agents, or toxic chemicals 
• Other terrorist activities 
• Accidental release of tailings 
• Loss of electrical power 
• Loss of water supply 
• Loss of communications 

The risk from natural hazards is not the same across Canada but the list 
would include: 

• Floods, 
• Earthquakes, 
• Tornados, 
• Other severe wind storms, 
• Snow or ice storms, 
• Severe extremes in temperature (cold or hot), and 
• Pandemic diseases like influenza. 

3 
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The possibility of one event triggering others must be considered. An 
explosion may start a fire and cause structural failure while an earthquake 
might initiate all the events noted in the list of chemical and physical 
hazards. 

5. What are the series of events or decisions that should be 
considered? 

Having identified the hazards, the possible major impacts of each are 
itemized, as : 

• Sequential events (for example, fire after explosion) 
• Evacuation 
• Casualties 
• Damage to plant infrastructure 
• Loss of vital records/documents 
• Damage to equipment 
• Disruption of work 

Based on these events, the required actions are determined. For example: 

• Declare emergency 
• Sound the alert 
• Evacuate danger zone 
• Isolate source, if possible 
• Call for external aid, if needed 
• Initiate rescue operations 
• Attend to casualties 
• Fight fire 

The final consideration is a list and the location of resources as needed: 

• Medical supplies 
• Auxiliary communication equipment 
• Power generators 
• Respirators 
• Chemical and radiation detection equipment 
• Mobile equipment 
• Emergency protective clothing and equipment 
• Fire fighting equipment 
• Ambulance 
• Rescue equipment 
• Trained personnel 

4 
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6. What are elements of the emergency plan? 

The following Mine Emergency Response Plan includes 

• All possible emergencies, consequences, required actions, written 
procedures, and the resources available 

• Detailed lists of key personnel including their home telephone 
numbers, their duties and responsibilities 

• Floor plans, site plans and plans of the location of stored hazardous 
liquids and gases in and around the property 

• Large scale maps showing evacuation routes and service conduits 
(such as gas and water lines). 

The plan provides key personnel members with written instructions about 
their particular emergency duties and outlines the course of action they 
should take in the event of an emergency 

The following are the more relevant parts of the Mine Emergency Response 
Plan and may not cover every situation in every workplace but reference the 
most critical elements 

7. Objective 

The. objective Is a brief summary of the purpose of the plan; that is, to 
reduce human injury and damage to property in an emergency. It also 
specifies those staff members who may put the plan into action. 

The objective identifies clearly whom these staff members are since the 
normal chain of command may not prevail in the event of an emergency. At 
least one of them must be on the site at all times when the mine is 
operational. The extent of authority of these personnel must be clearly 
indicated. 

8. Organization 

One individual will be appointed and trained to act as Emergency Co
coordinator as well as a "back-up" co-coordinator. However, personnel on 
the site during an emergency are key in ensuring that prompt and efficient 
action is taken to minimize loss. In some cases it may be possible to recall 
off-duty employees to help, but the critical initia l decisions usually must be 
made immediately. 

Specific duties, responsibilities, authority, and resources are clearly defined. 

5 
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Among the responsibilities that must be assigned are: 

• Reporting the emergency 
• Activating the emergency plan 
• Assuming overall command 
• Establishing communication 
• Alerting staff 
• Ordering evacuation 
• Alerting external agencies 
• Confirming evacuation complete 
• Alerting outside population of possible risk 
• Requesting external aid 
• Coordinating activities of various groups 
• Advising relatives of casualties 
• Providing medical aid 
• Ensuring emergency shut offs are closed 
• Sounding the all-clear 
• Advising media 

This list of responsibilities are clearly defined for all key personnel, however, 
in some instances where the mine is operating with reduced numbers of 
personnel it may be necessary to assign them with multiple duties. 

External organizations that may be available to provide assistance (with 
varying response times) include: 

• Ministry of Energy & Mines 
• Ministry of Water, Land & Air Protection 
• Ministry of Forests 
• Fire/Rescue departments 
• Rescue teams from other mines 
• Ambulance services 
• Police departments 
• Telephone company 
• Hospitals 
• Utility companies 
• Industrial neighbours 
• Government agencies 

In the event that outside emergency personnel are required to respond to an 
emergency on the mine site they will be fully briefed of any hazards that 
they may encounter@ the areas they are responding to. 

These organizations will be liaised with in the planning stages to discuss 
each of their roles during an emergency. Mutual aid with other mines is in 
place in the event of an emergency. 

6 
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Pre-planned coordination is necessary to avoid conflicting responsibilities. 
For example, the police, fire/rescue departments, ambulance services and 
any other responding agency may be on the scene simultaneously. 

A pre-determined chain of command in such a situation Is required to avoid 
organizational difficulties. Under certain circumstances, an outside agency 
may assume command. 

Possible problems in communication have been mentioned in several 
contexts. Efforts will be made to seek alternate and effective means of 
communication during an emergency, especially between key personnel such 
as overall commander, on-scene commander, Mount Polley response 
personnel, engineering, fire/rescue departments, medical and other outside 
agencies. 

The Mine Emergency Response Plan lists the telephone numbers of all 
personnel and agencies critical for effective response and control of any 
outlined or perceived emergency. 

9. Procedures 

Many factors determine what procedures are needed in an emergency, such 
as 

• The degree of emergency, 
• The size of organization, 
• The capabilities of the organization in an emergency situation, 
• The immediacy of outside aid, 
• The physical layout of the premises, and 
• The number of structures determines procedures that are needed. 

Common elements in all emergencies include pre-emergency preparation 
and provisions for alerting and evacuating staff, handling casualties, and for 
containing the emergency. 

Natural hazards, such as floods or severe storms, often provide prior 
warning. 

The Mine Emergency Response Plan takes advantage of such warnings with, 
for example, instructions on sand bagging, removal of equipment to needed 
locations, providing alternate sources of power, light or water, extra 
equipment, and relocation of personnel with special skills. Phased states of 
alert allow such measures to be initiated in an orderly manner. 

The evacuation order is of greatest importance in alerting staff. To avoid 
confusion, only one type of signal will be used for the evacuation order. 

7 
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Commonly used for this purpose are the Mill fire alarms with personnel 
mustering at the first aid station 

The all-clear signal is less important since time is not such an urgent concern 
and will be communicated by radio, telephone or by word of mouth. 

The following "musts" are part of the Emergency Response Plan: 

• Identifying evacuation routes & alternate means of escape. 
• Keeping all routes free from obstruction 
• Providing training in all emergency response procedures 
• Specifying safe locations for staff to gather for head counts to ensure 

that everyone has left the danger zone. Assign individuals to assist any 
handicapped employees in emergencies. 

• Carrying out treatment of the injured and search for the missing 
simultaneously with efforts to contain the emergency. 

• Providing alternate sources of medical aid when normal facilities may 
be in the danger zone. 

• Containing the extent of the property loss should begin only when the 
safety of all staff and neighbours at risk has been clearly established. 

10. Testing and Revision 

Completing a comprehensive plan for handling emergencies is a major step 
toward preventing disasters. However, it is difficult to predict all of the 
problems that may happen unless the plan is tested. Exercises and drills will 
be conducted to practice all or critical portions (such as evacuation) of the 
plan. A thorough and immediate review/de-briefing after each exercise, drill, 
or after an actual emergency will point out areas that require improvement. 

The plan should be revised when shortcomings have become known, and 
should be reviewed at least annually. Changes in plant infrastructure, 
processes, materials used, and key personnel are occasions for updating the 
plan. 

It should be stressed that provision must be made for the training of both 
individuals and teams, if they are expected to perform adequately in an 
emergency. An annual full-scale exercise will help in maintaining a high level 
of proficiency. 

8 
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In order to maintain a workable and effective plan in place it is necessary to 
identify some of the most common errors found with most emergency 
response plans, these being; 

1. No upper management support 
2. Lack of employee buy-in 
3. Poor or no planning 
4. Lack of training and practice 
5. No designated leader 
6. Failure to keep the plan up to date 
7. No method of communication to alert employees 
8 Applicable Codes and Standards are not a part of the plan 
9. No procedures for shutting down critical equipment 
10. Employees are not told what actions to take in an emergency 

IDENTIFYABLE POTENTIAL MINE SITE/MINE LEASE EMERGENCIES 

1. Major Structural Fires 

2. Mill, Mine Maintenance and warehouse buildings 

3. Forest Fires 

4. Land Movements 

5. Building Collapse 

6. Weather Related Occurrences 

7. Avalanches 

8. Vehicle accidents 

9. Spill Response Procedures 

A. Major Structural Fires 

Structural fires may present a minimal potential hazard at Mount 
Polley as most buildings are constructed of steel and cement. 
The offices and administration complex within the main building 
would pose a greater threat taking into consideration the 
materials from which they are constructed of. 
The following functions listed below are essential i.n maintaining 
the integrity of the fire suppression systems and also providing 
adequate and effective response in the case of an outbreak of 
fire. 

9 
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• Fire Prevention 

Monthly fire suppression systems inspections are essential to 
ensure the integrity of all systems. 
Scheduled maintenance and repairs are imperative in order to 
maintain the integrity of fire suppression systems. 
Particular attention to housekeeping and observing the National 
Fire Code will ensure that fire protection remains effective at all 
times. 
Combustibles shall not be stored inside buildings unless they are 
part of a work process. 
Flammable materials such as paints and aerosols shall be stored 
in approved and appropriate storage cabinets. 

• Evacuation of the Entire Building 

All persons shall be evacuated from the building involved and 
shall assemble in a common area that is a safe distance away 
and upwind of any fire and smoke. 
Circumstances permitting, the normal designated gathering or 
muster area shall be the "First Aid Station" located in front of the 
main administration building 

• Head Counts of Persons 

This includes all workers and visitors in the area who have 
signed in at the administration building inclusive of other 
workers not directly related to the area but who may have had 
occasion to enter that area, this being the case a head count 
shall be performed for all workers and visitors who have 
reported for work or signed in, on arrival at the mine site. 

• Contact the Local Fire Department 

In the event of a fire and to ensure that other resources are 
readily available, if needed, it is essential to contact the local fire 
department at "Big Lake". 

• Shut Down Utilities 

Shut of and isolate power to the fire area, this will eliminate any 
further fuelling of the fire 

10 
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• Flammable Gas Containers 

If it can be achieved safely and if at all possible remove gas 
cylinders and propane tanks from the fire area. 

• Victim Recovery 

If unknown, the start of a search for unaccounted persons 
should commence at the area last seen. 
After searching this area, a systematic search should be made 
commencing, if possible, at the most hazardous area and 
completing the search with the least hazardous. 

• Water Sources 

One of the most important factors to consider when fighting fire 
shall be maintaining an adequate supply of water and ensuring 
that alternate sources are readily available. 

B. Mill, Mine Maintenance &. Warehouse Buildings 

Successful evacuation and accurate accountability of personnel 
from the mill complex will preclude the necessity to put 
emergency response team members at risk if they were required 
to enter the buildings for the purposes of searching for victims 

Basic Evacuation Procedure: 

Reasons for Evacuation: 

When an emergency occurs that is significant enough to affect 
the health and safety of employees in any work area, an 
evacuation of the areas may be required. 

Examples of emergencies requiring evacuation are fires that 
cannot be controlled or contained, the release of toxic gases and 
any other situation where the health and safety of personnel 
may be at risk. 

It is of the utmost importance, with safety in mind, that a 
fire be contained at the initial/incipient phase where a 
hand held fire extinguisher may be most effective 

Procedure for Evacuation: 

11 
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Evacuating a specific area: 

1. Anyone finding or recognizing an emergency situation that would be 
cause for evacuation should ensure that everyone in the immediate 
area is aware of the emergency by raising/sounding the alarm. 

2. Attempts should be made to contain the condition using all reasonable 
measures without compromising ones own or anyone else's health and 
safety. 

3. If appropriate, close doors around the area to starve the fire of 
Oxygen and contain any toxic gases. 

4. Evacuate the area by attempting to head directly into any flow of fresh 
air. If this is not possible, head directly outside the affected area using 
the shortest and safest route possible. 

5. When safely outside and at a safe distance, assign someone to watch 
over the entrances in the event that other personnel may inadvertently 
enter the affected area. 

6. All employees, with the exception of those with assigned duties shall 
muster at the FIRST AID STATION. 

7. After personnel from the affected area have mustered at the First aid 
Station an accurate headcount shall be conducted taking into account 
any personnel who have been assigned Emergency response duties 
and any other personnel who may have responded to the alarms from 
other areas of the mine. 

8. The supervisor of the area affected by the emergency shall conduct 
the headcount. 

9. Personnel shal l only be allowed to return to their worksite when the 
designated Control Officer/Incident Commander has given the "all 
clear". 

C. Forest Fires 

With the mining area having been " logged off" the potential of a 
large fire in the pit is minimal, however the potential of forest fire 
still exists around the property, hence the following considerations 
should be taken. 

• Forest Fire Prevention 

It is essential that any burning of combustibles be carried out in 
a diligent manner, taking into consideration the proximity of 
forest and timber. Educate and inform visitors and contractors of 
the importance to be aware of ignition sources if working in or 
close to forested areas of the mine site . 

12 
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• Fire Discovery 

Close and early attention shall be made during and after 
lightening storms to ensure that any fires that have started are 
extinguished before they spread. 

• Initial Attack 

Upon the discovery of a fire and with a failed initial attempt to 
extinguish it, trained response personnel shall be dispatched as 
soon as possible. 
Response time is critical in order to achieve early suppression. 

• Ministry of Forests 

The Ministry of Forest's fire suppression crews have extensive 
training and expertise in this field and should be contacted at the 
onset of a fire 

• Access and Egress to the Mine site 

In the event of a forest fire breaching the mine access road, this 
would probably prevent any egress or entry of the mine site and 
measures such as providing alternate means of transportation, if 
necessary, would have to be taken into consideration. 
Another concern would be if persons were stranded at the mine 
site, food would need to be brought in other than by road. 

• Available Equipment 

Mobile equipment such as dozers, front-end loaders and any 
other available resources shall be readied to respond to the 
construction of fireguards under the direction of a qualified 
person. 

• Transportation of crews 

The transport of personnel to the fire site shall be necessary by 
means of crew cabs or other acceptable modes. 

• Time scheduling 

A person shall be appointed to keep accurate record of the times 
and names of personnel accessing and regressing the fire site. 

13 
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D. Land movement 

Prevention of Burial 

Either a shift boss or a qualified person will examine dumps or 
stockpiles at intervals not exceeding 4 hours before any work is 
performed below in the run-out zone or on top of the dump 

The conditions noted shall be recorded in the daily logbook. Items 
of concern include: 

• Dumps and Stockpiles 
o Cracks appearing on the dump floor or face. 
o Subsidence of the dump floor. 
o Material hanging up on the face of the dump. 
o Water flows or pooling 

• Pit walls: 
o Cracks developing along or near the edge. 
o Cracks in the face. 
o Overhangs developing on the bench face. 
o Water flowing into the rock 

If any of the above items are observed contact the Shift boss who will 
inspect the site and determine what actions are to be taken. In the 
event that the area appears unsafe do not enter and contract the Shift 
boss immediately for direction. 

If cracks are observed on the rock dump floor the area shall be 
blocked off and monitored to determine if additional movement is 
occurring. Dumping in the area shall not recommence until the Mine 
Superintendent gives approval. 

Overburden and soils piles wlll slough and compact as they are being 
built. Dumping shall take place back from the edge and dozed over. If 
bulging of the face or curved cracks are observed dumping shall cease 
in the area and the area shall be monitored for additional movement. 
Dumping in the area shall not recommence until the Mine 
Superintendent gives approval. 

E. Building Collapse 

The roofs on the buildings at Mount Polley have been built to withstand 
a 30-year high for snow load, thus it would be highly unlikely that a 
building would collapse due to snow load. 

14 
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However, an indicator has been installed on the main Mill building to 
indicate depth of snow. 
Ice build up on the roof of the main Mill building has been an inherent 
problem at Mount Polley but shall be remedied by laying heat tape 
down during 2005. 

Collapse Prevention 

Monitoring of snow load and frequent inspection of building structures 
shall be made to identify any defect in structural integrity. 

Evacuation of the Buildings 

Personnel will be evacuated from the building in the event of a 
potential or identifiable structural defect. 
Evacuation will adopt the same procedure as that which shall be 
followed for fire and that ·being to leave the area and "muster" at the 
First Aid Station 

Head Counts 

In the event of an emergency all personnel on the Mount Polley 
property shall be accounted for 

Structural Integrity 

If the structural integrity is compromised in some way, any rescue 
attempt shall be preceded by an inspection by a qualified and 
authorized person 

Utilities 

All electrical supplies together with any gas or water supplies not 
necessary for any rescue operation shall be isolated from the building 
involved. 

Support Equipment 

Any equipment such as lifting or raising devices shall be immediately 
made available to any rescue operation or any other effort to render 
the building safe 

15 
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F. Weather Related Occurrences 

Heavy snowfall, rainfa ll, cold temperatures and high winds can create 
adverse weather conditions, which could have impact on the safety of 
personnel and mine production. 
To safeguard personnel, property and equipment, operations would 
need to be shut down if a foreseeable potential for a dangerous 
occurrence was perceived. 
Weather related problems might affect operations at the rnine, the 
safety of personnel on the mine site and the well being of personnel 
traveling to and from the mine site. 
Traveling on the mine site or on the highway may involve vehicle 
accidents and would require that a proactive approach be taken to 
avoid such occurrences. 

Prevention of Weather Related Occurrences 

Consideration should be given to the severity of the weather and the 
shutting down of operations to ensure the safety of personnel, 
property and equipment. 
Having workers return home may be an option, taking into 
consideration whether the roads are safe and passable. 

Head Count 

As is standard procedure, a head count should be taken in the event of 
any emergency situation. 

Travel 

To minimize the risk of injury, use buses or multi-passenger vehicles if 
travel is deemed to be a safe and an appropriate measure. 
In the event of extreme weather conditions at the mine site, consider 
escorting haul trucks and personnel to an area for assembly. 

G. Avalanches 

The potential for avalanche in and around the Mount Polley mine site is 
minimal. 
Potential areas where an avalanche hazard may exist would be on 
inactive waste dumps around the property having slopes angles of 
between 30 & 45 degrees. 

16 
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Prevention of Occurrence 

Ensuring that avalanche areas are monitored and stabilized before any 
work is conducted near or around them can min1mize the risk of an 
incident. 
If work has to be carried out below a potential avalanche zone, then 
those personnel will be required to carry a transceiver on their person. 

Head Count 

In the event of an unlikely avalanche, a head count of all workers on 
site shall be taken . 

Pre-Response 

Before any search or rescue attempt, the avalanche zone shall be 
inspected and an assessment made as to the stability of the slope. 
If a hazard does exist, control measures shall be taken to ensure 
stability of the slope 
Access will only be allowed to designated personnel. 

Support personnel 

The local dog masters, if any, need to respond A.S.A.P by the quickest 
transportation available. Refer to resource listings 

Support Equipment 

Equipment such as shovels, probes and transceivers will be made 
available in the event of a slide. 

H. Vehicle incidents 

There is a potential for vehicle accidents involving multiple casualties 
on the Mine-Access road. 
There would be a reasonably high risk of multiple casualties taking into 
consideration the volume of traffic and the mode of transportation, 
that being buses and multi-passenger vehicles. 

Access control 

One of the early priorities would be to prevent access to the scene by 
assigning 2 persons as guards, one at each end of the mine access 
road. 
Travel into and out of the mine can then be restricted to essential and 
key personnel. 

17 
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Emergency Response Personnel 

If indeed there are multiple casualties it may be necessary for 
additional outside medical help. It would take a minimum of 1 hour for 
help to arrive from Williams Lake and if available, 30 minutes response 
from Likely; therefore, it is of the utmost importance that a "Triage 
station" be established so that casualties can be transported in the 
order of emergency medical importance. 

Transportation 

Consideration must be given to the situation where there are multiple 
casualties needing transportation to medical facilities in Williams Lake. 
If this is the case it may be necessary to facilitate the use of crew cabs 
or other multi-passenger vehicles as long as they can provide the 
necessary comfort for the casualties 

18 



Page 1086 of 1157

INVESTIGATION KP 1-9  89 of 500

SPILL 

RESPONSE 

PROCEDURES 
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MOUNT POLLEY MINING CORPORATJON 

STANDARD PROCEDURE 

SUBJECT: 

Emergency Spill Response Contingency Plan 

EFFECTIVE DATE: February 2005 
REVISION DATE: May 23, 2007 

Policy: 

To ensure preparedness and to maximize valuable time in case of an emergency. 

To confam Mount Polley Mining Corporation conunitment to operating its business at the 
highest standards to protect the health and safety of workers, the public and the environment. 

Definition of an Emergency 

A current or imminent situation that requires prompt coordination of actions 
of trained persons to protect health, safety, or welfare of people and to limit 
damage to prope1ty and to the environment. 

Definition of a Reportable Spill 

Legal Definition: 

A spill means any polluting substance whether gaseous, liquid or solid that, in the opinion of the 
minister, is capable of causing pollution if it were to: 

• Escape into the air 
• Be spilled onto any land or into any body of water, or 
• Escape onto any land or into any body of water. 
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MOUNT POLLEY MJNJNG CORPORATION 

STANDARD PROCEDURE 

SUBJECT: 

Emergency Spill Response Contingency Plan 

Objectives: 

1. Ensure compliance with B.C. Envirorunental Management Act Part 7 
2. Ensure compliance with lhe Federal Transportation of Dangerous Goods Act. 
3. Ensure compliance with the Federal Fisl1eries Act. 
4. Outlines response strategies to spills of potentially hazardous substances at or near the tnine

site. 
5. Facilitate the rapid deployment of trained personnel to deal with spills so that the 

envirortmental impact and risk are minimized. 
6. Provides Guidelines for Communicating environmental incidents and issues to corporate 

management 
7. Ensw·e that responsible personnel are: 

}> Familiar with the Emergency SpiU Response Contingency Plan. 
}> Aware and are trained in the potential hazards associated with the Plan. 
}> Understand and are trained in the responsibilities of Team Members. 
> Locations of spill containment materials. 
);> Action Plan for respective substances. 
}> Reporting procedures. 

Plan Audits and Revisions: 

The Environmental Superintendent is responsible to conduct an annual review of lhis plan and 
revise when necessary. 

Training: 

It is the responsibility of the Envimnmental Superintendent, with the assistance of the Safety 
Department, to organize, coordinate and conduct training sessions of the mine-site Emergency 
Response Team Members. 
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MOUNT POLLEY MINING CORPORATION 

STANDARD PROCEDURE 

SUBJECT: 

Critical Personnel Contact Phone Numbers 

General Manager Bus. Ph: 250-790-2215 Loe. 200 
Tim Fisch Home Ph: 

Sat Phone: 403-987-5822 

Environmental Superintendent Bus. Ph: 250-790-2215 Loe 409 
Ron Martel Home Ph: 

Cell: 

Human Resources and Safety Superintendent Bus. Ph: 250-790-2215 Loe 101 
Paul Allan Home Ph: 

Safety Coordinator Bus. Ph.: 250-790-2215 Loe. 185 
Wally Rennie Home Ph: 

Cell: 

Mine Superintendent Bus. Ph: 250-790-2215 Loe 406 
Art Frye Home Ph: 

Cell: 

Mill Operations Superintendent Bus. Ph: 250-790-2215 Loe 145 
Doug Ablett Home Ph: 

Cell: 

Mill Maintenance Superintendent Bus Ph: 250-790-2215 Loe 102 
Darcy Hannas Home Ph: 

Cell: 

Administration Manager Bus. Ph: 250-790-2215 Loe 177 
Dale Reimer Cell Ph: 

Mine Maintenance Superintendent Bus. Ph: 250-790-2215 Loe 142 
Merv Wourms Home Ph: 

The Provincial Emergency Program 1-800-663-3456 

Environment Canada: Smithers 1-250-561-6902 
(24 Hour Numbers) 1-250-961 -3040 

CANUTEC 1-613-996-6666 
tv1inistry of the Environment Williams Lake Bus Ph. 250-398-4716 

Kam.loops Bus Ph: 250-371-6220 
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Brian Kynoch Company President 

Mines fuspector 
Stephen Rothman 

Cell Ph: 

Bus. Ph: 250- 371-6053 
Cell Ph: 

MOUNT POLLEY MINING CORP. 

STANDARD PROCEDURE 

Subject: Agency Critical Contact Phone Numbers 

Poison Conh'ol Centre: 
Hospital Emergency Room: 
BC Ambulance Service: 
Big Lake Fire and Rescue: 
City Hall Williams Lake 
Likely - Fire and Rescue 

Forest Fire Reports: 

Government Agencies: 

Provincial .Emergency Program: 24 hou1· service: 

Water Land and Air Protection: 
(Associated with Ministry of Environment) 

District Inspector of Mines: 

Ministry of Health: 

RCMP: Williams Lakes Detachment: 

Spill Response Advice: 
Canutec: Transp01t Canada [Quote #2-0053] 

Propane: Canwest 

Commercial Clean-Up Services: 
Triple Sanitation: 
Gord' s Septic Services 
Orville's Septic Service 

1-800-567-8911 
1-250-392-8225 
911 
1-250-243-2400 
1-250-392-2311 
1-250-790-2287 

911 or *5555 

1-800-663-3456 

1-250-398-4530 
1-250-398-4716 
1-250-371-6220 

1-250-319-2054 

1-866-847-4372 

1-250-392-6211 

1-613-996-6666 
1-800-663-9628 

1-250-392-2971 

1-250-392-4414 
1-250-392-4647 
1-250-395-4638 
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AJ,row Transp0rl L-250-453-9411 

MOUNT POLLEY MINING CORP. 

STANDARD PROCEDURE 

Subject: Regulatory Reporting Requirements 

The Emergency Contingency Plan Control Officer/Designate must contact the Provincial 
Emergency Program (PEP). 

1-800-663-3456 

This is a 24-hour toll free number. 

The Provincial Emergency Program staff will notify all concerned agencies, including the 
following, as appropriate: 

The local PEP office. 

The Williams Lake Police 
Fire 
Ambulance 

WLAP (Ministry of Environment) 

Ministry of Health. 

Environment Canada. 
Smithers, B.C. Phone: 

Fax: 
Cell: 

1-250-392-6211 
1-250-392-4242 
l-250-392-5402 

l-250-398-4716 
1-250-371-6220 
1-250-398-4550 

1-866-847-4372 

1-250-847-1879 
1-250-847-1879 
1-250-961-3040 
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MOUNT POLLEY MINING CORP. 

STANDARD PROCEDURE 

Subject: Potential Spill Materials 

Spill Materials: 

1. Gasoline. 
2. Diesel Fuel. 
3. Mill Tailings. 
4. Propane. 
5. Lime. 
6. Mill Reagent PAX. 
7. MIBC. 
8. Ammonia Nitrate 
9. NaHS 
10. Concentrate /Sulphur Soil /Recycle Soil 
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MOUNT POLLEY MINING CORP. 

STANDARD PROCEDURE 

Subject: Spill Types and Locations 

SpiU Types: 

1. Minor spills from equipment due to leaks. 
2. Minor spills from containers being damaged or knocked over. 
3. Minor/Major spills from fuelling stations. 
4. Major spills :from storage tanks outside the Mill. 
5. Major spills from storage tanks inside the Mill. 
6. Major spills form transportation and delivery vehicles. 
7. Spills from slurry tailings line. 

Spill Locations: 

1. General Mine-site grounds. 
2. Mill Building and surrounding areas. 
3. Pipeline route to Tailings Pond. 
4. Fuelling station. 
5. Access road to mine site. 
6. Access road around mine site. 
7. OpenPit 

Spill Gear Location 

We have in stock an assortment of spill absorbent material like booms and pads stored in the 
grey "C" can immediately North West of the Mine shifters office. 
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MOUNT POLLEY MINING CORP. 
STANDARD PROCEDURE 

Subject~ Spill Assessment Potential 
Transportation: 

The area of greatest vulnerability for spills are transport related incidents resulting from road 
conditions, and mechanical failw·es. 
Contingency plans files by the Shipper with Transport Canada and requires to be in possession of 
the driver are intended to address these types of incidents. 
Ensure that Shipping Papers are carried in the cabin of the transport vehicle. 

The Company: 

Undertakes to provide information to the Shipper on avoidance of poor road conditions and 
rescheduling of deliveries, if necessary. 
EnsQres to maintain the mine road conditions in as favorable condition as possible. 
Provide the manpower and equipment required to control and minimize the affects on the 
environment. 

Fuels: 
Standard procedures are in effect for the safe unloading of fuels to storage tanks and safety 
berms are provided to contain spills at the storage facilities. 
Emergency Contingency Plans for effective response to spills are addressed in this document. 

Lime: 
Unloading of granular quicklime from bulk tank trucks can result in spillage. These spillages, if 
any, wlll be cleaned up with a front-end loader and disposed of by recycling the material to the 
CJusher. 

Explosives: 
Trans port, handling and transfer of explosives are addressed within the Emergency Contingency 
plan of this document. 
Explosive materials storage is in separate containers and conform to the Ministry of mines and 
transport Canada standards. 

Tailings: 
The tailings lines are protected against vehicle collisfon. The pipeline is also contained in a ditch 
along the access road to the tailings pond. 

Other Consumables: 
All consumables are contained withi11 their original shipment containers prior to transfer to end 
user containers. End user spillage Eme1·gency Contingency Plans are addressed in this document. 

7 
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MOUNT POLLEY MINING CORP. 

STANDARD PROCEDURE 

Subject: Contact Group 

Spills of chemicals, fuels and other substances may occur as isolated events or they may occw· 
with other emergencies such as fire, explosjon, natural causes or accident. 

A number of response personnel may be involved to protect mine property and the health and 
safety of mine personnel and the public. 

The key persons involved during a spill occurrence would be as follows: 

The person discovering the spill) and his/her Supervisor. 

Tue General Manager or his Designate. 

The Area Superintendent. 

The Environmental Superintendent. 

The Safety Superintendent or his Designate. 

The On-Scene Co-ordinator (OSC). 

The Response Team Leader (RTL). 

The Clean-up crews. 

The responsibilities of key personnel are outlined in the General Emergency Contingency Plan 
Control Group section. 

Applicable telephone numbers are kept current and posted at the mine-site. 
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MOUNT POLLEY MlNING CORP. 
STANDARD PROCEDURE 

Subject: First-On-The-Scene Personnel Responsibilities 

Person discovering the spill: 
1) Assess the hazard to one's ownbealtb and safety and to others in the vicinity. 

• If fire or explosion hazards are perceived immediately retreat to a safe distance. 
2) Notify your Supervisor IMMEDIATELY. 
3) Stop the spill only as long as it is safe to do so. 
4) BruTicade or flag off the area to ensure the safety of others 
5) If the risk of gas poisoning exists ensure qualified personnel conduct atmospheric testing 

with the appropriate equipment prior to entry. 

Action Items: 
• Ensure the Area Supervisor is notified IMMEDIATELY. 
• Barricade/Flag the area. 
• Place physical guards at a safe distance. 
• Warn others in the inunediate vicinity of the sihUltion. 

• Arrange for appropriate operating equipment to be shut down, if applicable, to minimize the 
extent of the spill. 

• If warranted, notify on-site Industrial First Aid Attendant for first aid. 
• Fire fighting response will be co-ordinated by Area Supervisor in attendance backed up by 

Emergency Response Team personnel. 
• The Supervisor or the person discovering the spill with the followi11g infonnation must 

Note: 

contact the General Manager or his designate IMMEDIATELY: 
- Name of person discovering the spill. 
- The time of the spill. 
- The location of the spill. 
- The type of substance spilled. 
- The quantity of the spill. 
- The cause of the spill. 
- The weather conditions. 
- Perceived potential for hazard, and any injury to aquatic systems, wild1ife or people. 
- Actions already taken. 
- Whether a fire or explosion hazard is deemed to exist. 
- Personnel already notified. 
- Contained the spill? 
- Are there or could there be envirorunental effect? 
- Are there any injuries? 

• Ensure every remedial action is taken safely and efficiently to stop and/or minimize the 
extent of the spill. 

• The Supervisor must remain in place to direct personnel and equipment upon instructions 
from the Command Post. 
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MOUNT POLLEY MINING CORP. 

STANDARD PROCEDURE 

Subject: Level of Emergency 

Levels ofEmergency 

Level 1- A spill that is below the external reportable quantity or an emergency where 
the potential health and safety risks are low (no employees are injured). Incidents that 
can be cleaned up or resolved with little impact on the mine and or enviromnent. No 
command post is necessary in such an incident. 

Level 2- A spill that is above the external reportable quantity or an emergency 
whereby the health and safety of staff membcr(s) may be jeopardized. It is a spill that 
requires the initiation of the emergency measures. No external help is needed in this 
situation but a command post may need to be established. 

Level 3- A spill that is above the external reportable quantity or an emergency where 
there is great potential health and safety risks. There may be casualties. This type of 
emergency requires internal and (may required) external intervention. A command post 
may be set up both onsite and offsite. 

Level Is the spill above Potential Command External 
external report Health and Post Support 
quantity? Safety Risk 

1 No Low No No 

2 Yes Maybe Maybe No 

3 Yes Yes Yes Maybe /yes 
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MOUNT POLLEY MINING CORP. 

STANDARD PROCEDURE 

Subject: Main Response Elements 

Find and Identify 

Notify 

Establish Communication System 
Collect Information 
Isolate the Emergency Scene 

Notification of Employees 
Notification to public, agencies and media 

Ensure Public Health and Safety Protection 

Search and Rescue 
Medical Care 

Environmental Protection 

Establish Spill Plan 
Manage spill response equipment and resources 
Conduct Hazardous material clean up 

Terminate the Incident 
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MOUNT POLLEY MINING CORP. 
STANDARD PROCEDURE 

Subject: Personnel Responsibilities 

Genera1 Manager/Designate: 
• Notifies Corporate, PEP and Media. 
• Maintain responsibility for the activities at the site of the spill. 
• Maintain contact with and co-ordinate work with the Environmental 

Superintendent, Terminates the Incident, conducts bdef. 

Environmental Superintendent: 
• Notifies Government Agencies 
• Monitors Environnemental Impact. 
• Establishes decontamination measures with safety coordinator. 
• Update the Spill Contingency Plan as required, for all potentially hazardous 

materials, accurate names of personnel and phone numbers. 
• Plan and co-ordinate required skills. 
• Be responsible for assessing new spill hazards as they develop and take 

preventative actions, whether covered in the manual or not. 
• Check and maintain the operating status of requited response equipment, which 

may be required at a spill. 
• Train emergency response personnel with respect to their duties: 

Superintendent of Affected Area: 
• Has authority to direct response operations. 
• Needs to clear incident action plan with manager 
• Detennines level of Incident 
• Assigns Command Post if necessary 
• Executes the incident action plan and enforces worker safety and environmental 

protection 
• Briefs team/teams on specific assignments and deploys the necessary crews and 

equipment required for cleanup. 

Communications: 
• Responsible for the communication and emergency assistance 
• Notifies emergency response personnel by telephone or radio in the event of an 

emergency 
• Assigns scribe 
• Records incident details and subsequent developments as they occur. 
• Responsible for establisrung communication and emergency assistance. 
• Establishes external support system ( if required) 
• Assisting Safety Supervisor . 
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• Maintains communication contact with the work parties via walkie-talkies, signal 
horns, or other means 

Health and Safety: 

• Advises the incident commander on all aspects of health and safety on the site. 
Recommends stopping the work if any of the work operations threaten worker or 
public safety. 

• Ensme proper PPE is used and maintained. 
• Controls entry and exit at the access control points. 
• Monitors onsite hazards and conditions. 
• Enforces the Buddy system 
• Control the decontamination of all equipment, personnel and samples from the 

contaminated areas. 
• Assist In the disposal of contaminated clothing and materials. 
• Advises medical personnel of potential exposures and consequences. 

Emergency Response Team Members: 

• Consult Appendix C of this manual, to review the site plan relative to building location of 
the spilled material and specific location of the material with.in the building/site. 

• Consult the appropriate ACTION PLAN contained in this document, to review the 
properties of the spilled material and recommended response actions. 

• If further information is required, contact one of the resource services listed in this 
document. 

• Assess the spill requirements for manpower, equipment, materials, tools and protective 
gear to contain the spill, in consideration of the resources available. 

• Mobilize these resources and take responsibility for implementation of the response 
actions in the spill site. 

• If the spill is too large or complex to be handled entirely by the Company's resources, 
call an appropriate group or agency listed in this document. 

• Contact the Environmental Superintendent to determine what, if any, sampling should be 
done and to discuss the spill and any environmental implications. 

• Once the in:itial response action is underway, contact the General Manager or designate 
review the situation and strategy. 
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APPENDIX A 

Product Classification 
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APPENDIX A 

Product Classification ... 

Federal and provincial legislation provide for the regulation of an extensive list of products, 
substances or organisms classified as dangerous. The products fall into one of nine classes: 

• Class 1 explosives 

• 

• 
• 

• 
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• 

• 

• 

• 

, 

{ ~ X ~/ 
Class 6 poisonous (toxic) and infectious substances \-!/ 6 

.• v 

Class 7 radioactive materials 

• Class 8 corrosives ~~~ 

Class 9 miscellaneous products or substances ~ 
- miscellaneous identified dangerous goods 
- certain specified goods considered dangerous to the envirorunent 
- dangerous wastes 
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APPENDIXB 

Hazardous Material Response Plan 
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APPENDIXB 

Hazardous Material Response Plan 

. flazardous Materials Checklist. 

1. Isolate the Area and Deny Entry 

a Determine the Hazard Area Involved 

a Establish Control of the Hazard Area 

a Determine Incident Control Zones (Hot, Warm, Cold) 

a Advise All Units of Area to be Isolated 

2. Identify and Verify the Materials Involved 

o Obtain Shipping Papers or Facility Documents (only if safely possible) 

a Write Down All Information Obtained 

a Verify the Source and Accuracy of all Information 

3. Hazard and Risk Assessment 

o Evaluate the Following Concems 

Health Physical Properties 

Flammability Chemical Properties 

Reactivity 

o Assess Container Integrity (Stress, Breach, Release, etc.) 

a Determine all Exposures 

a Estimate Likely Harm Without Intervention 

4. Evaluate Protective Clothing and Equipment 

a Determine Proper Type and Level of Protective Clothing Required 

Note: Structural Fire-Fighting Clothing Will Not Provide Protection 

5. Coordinate Information and Resources 

a Coordinate Information Between All Branches/Divisions/Groups 

o Conduct Briefing of All Division/Group Officers to Develop Tactical Options 

a Advise Incident Commander of Tactical Options and Recommendations 
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6. Control, Containment and Confinement 

a Review Tactical Options With. Entry Personnel 

Cl Coordinated All Operations With the Safety Officer 

a Will Decontamination be Required After Entry Operations? 

o Yes Implement Decontamination Procednres Prior to Entry 

a No Continue 

7. Decontamination Procedures 

o Decontamination Procedures Determined and Verified 

o Decontamination Area In Place and Fully Staffed 

8. Entry Team Procedures 

(SOP's of the department supplying the hazardous materials teclmicians shall be used for 

all entries) 

9. Termination Procedures 

o Ensure All Personnel Are Briefed as Necessary 

a Signs and Symptoms of Exposure Provided 

o Personnel Exposures Documented 
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Initial Isolation/Protective Action 

Hot- Exclusion Zone. Entry Team only 
Warm- Decontamination, Properly trained & equipped personnel only 
Cold- Staging & Operations 

Protective 
Action Zone _. 

Downwind Distance 

"'- Jal/ -------- Isolation --

/ 
7.onP. 

""' 

Yz 
Downwind 
Distance 

Y2 
Downwind 
Distance 
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NFP A 704 HazMat* Classification 

Specific Hazard 
Oxidizer OXY 
Acid ACID 
Alkali ALK 
Corrosive COR 
Simple Asphyxiant SA 
Use NO WATER W 
Radiation Ha7.ard 

Reactivity 
4-May detonate 
3-Shock and heat 

may detonate 
2-Violent Chemical change 
I-Unstable if heated 
0-Stable 

(*Not intended to identify non-emergency health hazards) 

Health 
0-4 

Flammability 
0-4 

--Special Concerns 
(W - A void use of water 

OX - Oxidizer) 

Reactivity 
0-4 
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Hazardous Materials Response Plan 

Response Guide by TDG Hazardous Classification 

Environmental Canada's Transportation of Dangerous Goods Act divides hazardous materials 
into nine major hazard classes. A hazard class is a group of materials that share a common major 
hazardous property, i.e., radioactivity, flammability, etc. These hazard classes include: 

Notes: 

Class I-Explosives 
Class 2-Compressed Gases 
Class 3-Flamrnable Liquids 
Class 4-Flammable Solids 
Class 5-0x.idizers 
Class 6-Poisonous and Infectious Substances 
Class ?-Radioactive Materials 
Class 8-Corrosives 
Class 9-Miscellaneous Hazardous Materials 

• In some emergency response procedures for TDG hazard classes, a distinction is made 
between bulk or package quantities. Packing Groups indicate the degree of danger of a 
product or substance, and are always shown in Roman Nmnerals: I great danger, Il 
moderate danger, Ill minor danger 

• Class 9~ "Miscellaneous Hazardous Materials,'' refers to those materials that are hazardous 
but do not meet criteria for inclusion in the aforementioned classes. 

Note: The material prese11tetl in this Response Guide has bee1t writtetJ in accordance 
wit/a industry sta11dards. However, tltis guide cannot anticipate all possible 
emerge11cy events or situations and emergency responses and therefore camzot he 
used without the competent review of the emergency respo1tse team a1td plant 
ma11agement. Conditions may develop ill operatiolls where standard methods will not 
suffice and not/zing in tltis guide shall be interpreted as an obstacle to the experience, 
initiative, and ingenuity of the responders in overcoming the complexities that exist 
u11der actual emerge1tcy conditions. Responders should use all available resources to 
determi.11e the appropriate strategies and tactics. 
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Class 1: Explosives 

Definition 

An explosive is any chemical compound, mixture, or device, the primary or common 
purpose of which is to function by explosion, e.g., with a substantial instantaneous 
release of gas and heat. 

General Emergency Response Procedures 

1. Identify the material involved. 

2. Keep non-essential people away (includes non-essential emergency service personnel). 

3. Establish control zones (isolate area and deny entry). 

4. Extingu]sh all sources of ignition in the vicinity. Do not allow vehicles or other sources 
of ignition in the area. 

5. Wear positive pressure SCBA and full protective clothing. 

6. Avoid exposure to smoke, fwnes, vapors, dust, or direct contact. The combustion 
products of some propellant explosives are poisonous. 

7. Do not allow personnel to touch or move explosives. Explosives should be moved only 
under the advice and supervision of trained explosive personnel. 

8. Contact local police or military bomb units. 

9. When a HAZMAT team is requested to respond to a bomb threat involving hazardous 
materials, under no circumstances will the HAZMA T tean1 conduct building or area 
searches even when hazardous materials are involved. The HAZMAT team will stage in 
a safe area, but not less than 200 metres feet from the incident scene. 

10. The HAZM.A T team will act as a technical resource for 1he bomb unit. This may involve 
the loaning of chemical protective clothing to bomb unit personnel, assistance in 
dressing, researching chemical data, etc. 
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Emergency Response Procedures-Fire 

t . Do not fight fire in cargo or storage area containing explosives. Withdraw from the area 
and let the fire burn. 

2. If a fire is near explosives, efforts should be taken to prevent the fire from reaching the 
explosives. For fires involving the motor, cab, or tires of vehicles transporting 
explosives, flood the area with water. 

3. The application of water to burning Class A or B explosives may cause an explosion. 

4. Evacuate the area: 
• Class A Explosives - 800 m in all directions. 
• Class B Explosives - 800 min all directions. 
• Class C Explosives - 450 m in all directions. 
• Blasting Agents- 800 m in all directions. 

5. Do not overhaul areas where explosives have burned or exploded. 

6. Explosives that have been exposed to beat may be very shock sensitive. Keep all 
personnel away and do not move these containers. 

7. When explosives are involved in fire or serious accidents on the roadways, Canutec 
( 613) 996-6666 should be notified. 
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Class 2: Flammable Compressed Gases 

Definition 

A flammable material or mixture having a vapor pressure exceeding 40 psi absolute at 
100° F 

General Emergency Response Procedures 

1. Identify the material involved, 
2. Keep non-.essential people away (includes non-essential emergency service personnel.) 
3. Establish control zones (isolate area and deny entry). 
4. Stay upwind and keep out oflow areas. 
5. Ventilate confined areas before entering. 
6. Wear positive pressure SCBA and full protective clothjng. This is a minimum level of 

protective clothing and will not provide adequate protection for all incidents. In some cases, 
chemical protective clothing carried by the HAZMAT team will be required for the safe 
handling of the incident. 

7. A void exposure to gas. 
8. Since the application of water to pools of liquefied gas will increase the vaporization rate, 

this is not usually a recommended practice. 
9. If a tank truck or tank car is involved in fire, isolate 800 min all directions. 
l 0. Determine and implement appropriate decontamination procedures for persom1eJ and 

equipment. 
11. Consult CANUTEC ( 1-613-996-6666) for product information and assistance. 

Emergency Response Procedures-Fire 

l. Do not extinguish the fire unless the flow of gas can be stopped. The recommended means 
of extinguishing is to stop the flow. 

2. If a leaking tank is involved in fire, cooling the tank with water may reduce the internal 
pressure and the rate of leakage. If sufficient water is available, use water spray to coo] the 
tanks and adjacent combustibles affected by the heat of the fire. For massive fires, use 
unmanned monitors. If this is not possible, wHhdraw from the area and let the fire bum. 

3. Uninsulated pressure tanks may rupture violently if there is flame impingement on the vapor 
space at the top of the tank. If it can be done safely, remove all vehicles or containers not 
already burning. 

4. Let tank, car, tank trnck or storage tanks burn unless leak can be stopped. 
5. Stay away from the ends of the tank exposed to heat or flame impingement. 
6. Observe tanks for evidence of bulging or red hot spots in the metal, and listen for a rising 

sound from venting safety devices. These indicate that the tank may fail. 
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Emergency Response Procedures-Spill or Leak 

1. Extinguish all sources of ignition in the v icinity (vehicles~ traffic light control boxes, 
machinery, tar pots, etc.). 

2. Flammable gases may be heavier or lighter than air. Determine the vapor density of the 
material from reference sources and use combustible gas detectors to determine the boundary 
of the gases. Survey the area where the gases are likely to accumulate. Common ligbter
than~aii· flammable gases include: 

• Hydrogen 
• Acetylene 
• Hydrogen cyanide 
• Ammonia 
• Methane 
• Natural Gas 
• Carbon Monoxide 
• Ethylene (ethane) 
• Propane is heaver and will tend to migrale to low laying areas. (Density 1.5 ) 

3. Flammable gases may ignite and flash back to the opening from which the gas originated. 
4. Do not allow vehicles or other sources of ignition in the area as long as the combustible gas 

detector indicates the presence of flammable gases. 
5. Do not enter the gas cloud. Be aware that the flammable gases extend beyond any visible 

cloud. 
6. Water spray can be used to absorb water miscible gases, and water spray or explosion proof 

fans can be used to disperse gas clouds. Do not get water inside containers. Runoff must be 
contained for later analysis and possible disposal. Do not permit the runoff to enter stonn, 
sewer, or water systems. 

7. If it can be done safely, locate all leaks and close valves or otherwise reduce the amount of 
leakage. 

8. lf it can be done safely, move undamaged containers to a safe area, being careful to avoid 
sparks or friction. 

9. Post guards and keep spectators at least 800 meters away from leaks from tank cars .• tank 
trucks, or large storage tanks containu1g compressed gas, liquefied gas, and cryogenics. 

10. Wrecking operations or transfer of product should not begin until all the gas is dispersed. 
Confirmation of gas dispersal should be done with a combustible gas detector. 

1 1. To prevent the build up of static electricily, bond and ground the containers and equipment 
before product transfer. 

12. Cutting torches or spark generating saws must not be used on the shell of empty or loaded 
cars or containers. 

13. Empty tanks or tanks containing residue should be regarded as containing an ignitable gas-air 
mixture. 
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Class 3: Flammable Liquids 

Definition 
A liquid having a flash point below 140° F. 

General Emergency Response Procedures 

1. Identify the materials involved. 
2. Keep non-essential people away (this includes non-essential emergency service personnel). 
3. Establish control zones (isolate area and deny entry). 
4. Stay upwind and keep out of low areas. 
5. Eliminate ignition sources. 
6. Ventilate confined areas before entering. 
7. Wear positive pressure SCBA and full protective clothing. This is a minimum level of 

protective clothing and will not provide adequate protection for all flammable liquid 
incidents. In some cases, chemical protective clothing carried by the HAZMAT team will be 
required for the safe handling of the incident. 

8. Avoid exposure to smoke, fumes, vapors, or dfrect contact. 
9. lf .spilled material has entered storm, sewer, or water systems, notify the proper authority. 

• Maps should be used to determine the direction of flow and destination (outflow) of 
the system. Consideration should be given to diking the storm, sewer, ot water 
system ahead of the flow. 

• It may be appropriate to apply foam not only at the spill site, but also into the storm1 

sewer, or water system. 
• To lessen the chances of ignition, 1t may be advisable to apply foam ahead of the 

.flowing spill, either into storm drains or manholes down flow from the spill or down 
flow on the surface of an open storm, sewer, or water systems. 

l 0. If a tank truck or tank car is involved in fire, isolate 800 m in all directions. 
11 . Most flammable liquids float on water. Therefore, the application of water to a spill area 

may enable the flammable liquid to spread beyond the boundaries of the miginal incident. 
12. The vapors of all flammable liquids are heavier than air. Therefore, in addition to 

eliminating ignition sources in the immediate spill area, the downwind area and adjacent low 
areas should be checked for sources of ignition and accumulations of flammable vapors. 

13. Consider the need for additional resources and equipment (diking material, absorbents, foam, 
over pack, containers, transfer equipment, private cleanup contractors, etc.). 

J 4. Request sufficient foam supplies. 
15. Determine and implement appropriate decontamination procedures for personnel and 

equipment. 
16. Consult CANUTEC (1 -613 996-6666) for product information and assistance. 
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Emergency Response Procedures-Fire 

1. For small fires, use dry chemical, C02, the appropriate foam or water spray. 
2. For large fires use the appropriate foam or water spray. Water may be ineffective on low 

flash point flammable l iquids. 
3. If sufficient water is available, use water spray to cool tanks and adjacent combustibles 

affected by the heat of the fire. For massive fire, use umnanned monitors. If this is not 
possible, withdraw from the area and let the fire burn. 

4. If it can be done safely, remove any vehicles or containers not already burning. 
5. Dig trenches or build dikes in the path of the burning liquids to confine the fire and 

protect exposures. 
6. If vapors are burning at the valves, do not extinguish the fire unless re-ignition can be 

prevented. 
7. Observe tanks for evidence of bulging or red hot spots in the metal . Listen for pinging 

sounds or loud noises from the tank that increases in intensity. Withdraw immediately in 
case or rising sound from venting safety device or discoloration of tank. These indicate 
that the tank may fail. 

8. Do not puncture or rupture the shell of a transport vehicle involved in a fire as this may 
liberate more flammable liquid and extend the fire. 

9. If safety relief valves are obstrncted, try to reposition the tank to al low the valves to 
function properly, but only if this can be done safely. 
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Emergency Response Procedures-Spill or Leak 

1. Extinguish or eliminate all sources of ignition in the vicinity (traffic light control boxes, 
machinery, vehicles, tat pots, etc.). Use combustible gas detectors to determine the 
boundaries of the vapors. 

2. Do not allow vehicles or other sources of ignition in the area as long as tlie combustible 
gas detector indicated the presence or flammable vapors. 

3. Keep oxidizing materials away from spilled flanunable liquids. 
4. Post guards and keep spectators at least 800 m away for leaks from tank cars, tank trucks 

or large storage containers. 
5. Dig trenches or build dikes ahead of the .flow to confine the spill for later disposal or 

recovery. 
6. Do not allow flammable liquids to enter storm, sewer, or water systems. 
7. Cover flammable liquids with appropriate foam to blanket the surface and -reduce the rate 

of evaporation. When ambient temperatures are less than 100° F, combustible liquids 
will usually not requite blanketing to reduce vapors. Do not permit the runoff to enter 
storm, sewer, or water systems. 

8. Water spray can be used to absotb water miscible vapors, and water spray or explosion
proof fans can be used to disperse vapors. Do not get water inside containers. Runoff 
must be contained for later analysis and possible disposal. Do not permit the runoff to 
enter storm, sewer, or water systems. 

9. If it can be done safely, attempt to close valves or otherwise reduce the amount of 
leakage. 

l 0. Since most flammable liquids fl.oat, for leaks near the bottom of the tank, water may be 
added to the tank to float the flammable liquid if the leak cannot be controlled or stopped. 
The water flow can be adjusted so that only water leaks out and the flammable liquid 
does not overflow the tank. This will provide time to offload the remaining :flammable 
liquid. 

11. Wrecking operations or transfer of product should not begin until the area is determined 
safe. A combustible gas detector should be used to check the area continually during the 
entire operation. 

12. To prevent the buildup of static electricity, bond and ground containers and equipment 
before product transfer. 

13. Empty tanks and tanks containing residue should be regarded as containing an ignitable 
vapor-air mixture. 

14. Cuttitlg torches or spark generating saws must not be used on the shell of empty or loaded 
cars or containers. 

15. If it can be done safely, move undamaged containers to a safe area, being careful to avoid 
sparks or friction. 

16. Do not separate tractor units from theirtrailer, as the support gear on the trailer may fail. 
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Class 4: Flammable Solids 

Definition 
Any solid material, other an explosive, which under conditions normally incident to 
transportation is likely to cause fires through ji'iction or retained heat from 
manufacturing or processing, or which can be ignited readily and when ignited bums so 
vigorously and persistently it creates a serious transportation hazard. 

Included in this class are spontaneously combustible and waler reactive materials. Two 
materials shipped in bulk that can cause major problems for responders are phosphorous 
and sodium. 

General Emergency Response P rocedures 

l . ldentify the materials involved. 
2. Keep non-essential people away (this includes non-essential emergency service personnel). 
3. Establish control zones (isolate area and deny entry) . 
4. Stay upwind and keep out of low areas. 
5. Wear positive pressure SCBA and full protective clothing. This is a minimum level of 

protective clothing and will not provide adequate protection for all incidents. In some cases, 
chemical protective clothing carried by t11e HAZMAT team will be required for the safe 
handling of the incident. 

6. Avoid exposure to smoke, fumes, vapors, or direct contact. Toxic products may be produced 
from contact with water, heat, and other substances. 

7. Consider the need for additional resources and equipment (diking material, absorbents, foam, 
over pack containers, transfer equipment, private cleanup contractors, etc.). 

8. If spilled material has entered storm or sewer systems, notify the proper authority. 
9. Detennine and implement appropriate decontamination procedures for personnel and 

equipment. 
10. Consult CANUTEC (1-613 996-6666) for product information and assistance. 

Emergency Response Procedures-Fire 

1. Do not use water or foam on water-reactive materials. 
2. If it can be done safely, remove containers from fire area. 
3. Chemical reference sources will indicate appropriate extinguishing agents. Agents such as 

dry chemical, soda ash, lime, or sand may be appropriate for use on water-reactive materials, 
but they must be moisture-free. 

4. Water may be used to cool containers exposed to fire, but if the water contacts water-reactive 
materials, the incident could escalate rapidly. 

Emergency Response Procedures-Spill or Leak 

l. Keep ignition sources away. 
2. Extinguish all sources of ignition in the vicinity. Do not allow vehicles or other sources of 

ignition in the area. 
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3. 1£ it can be done safely, attempt to close vaJves, pJug, reposition containers, or otherwise 
reduce U1e amount of leakage. 

4. Keep water-reactive materials dry and do not get water inside containers containing water
reactive materiaJs. 

5. Keep material out of storm, sewer, and water systems. 
6. Dig trenches or build dikes arOlmd spills of water-reactive or environmentally damaging 

materials to prevent water from reaching them. 
7. Powder spills can be covered with a plastic sheet or tarp to minimize spreading and prevent 

water/moisture contact. 
Warning: If the sun is shinning directly on the plastic sheetin& moisture may collect on the 
underside of the sheeting, producing a reaction with 'rVater reactive materials. 

Class 5: Oxidizers and Organic Peroxides 

Defmition 
An oxidizer is a substance that yields oxygen readily to slimulate the combustion of other 
material. 

An organic peroxide is ah organic derivative of the inorganic compound hydrogen peroxide 
where organic radicals have replaced one or more of the hydrogen atoms. Organic peroxides 
readily release oxygen fa stimulate the combustion of other materials. 

General Emergency Response Procedures 

1. Identify the materials involved. 
2. Keep non-essentiaJ people away (this includes non-essential emergency service 

personnel). 
3. Establish control zones (isolate area and deny entry). 
4. Stay upwind and keep out of low areas. 
5. Wear positive pressm·e SCBA and full protective clothing. This is a minimum level of 

protective clothing and will not provide adequate protection for all incidents. Tn some 
cases, chemical protective clothing carried by the HAZMA T team will be xequired for the 
safe handling of the incident. 

6. VentiJate confined areas before entering. 
7. Avoid exposure to smoke, fumes, dust, vapors, or direct contact. Burning oxidizers 

frequently produces toxic products. 
8. Caution should be exercised when water is used on oxidizers, as most oxidizers are 

water-soluble and '1Vill produce solutions that can impregnate wood and other organic 
combustibles. Upon drying, these matedals can spontaneously ignite and burn 
vigorously. 

9. In accidents involving chlorates and other oxidizing materials, care is necessary to 
prevent ignition by friction or contact with acids. 

10. When chlorates are mixed with organic matter, or even dust, a flammable mixture is 
formed. 
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11. Chlorates mixed with finely divided combustible material may burn with explosive 
violence. 

12. Leaking of nitric acid, perchloric acid, or hydrogen peroxide may cause fire. These 
materials are also corrosive. 

13 . Organic peroxides generally have the special property that if they are heated beyond their 
transportation temperatures; they are likely to detonate. 

14. Consider the need for addhionaJ resources and equipment (diking materials, absorbents, 
foam, over pack containers, trai1sfer equipment, private cleanup contractors, etc.) 

15. If spilled material has entered storm or sewer systems, notify the proper authority. 
16. Determine and implement appropriate decontamination procedures for personnel and 

equipment. 
17. Consult CANUTEC ( 1-613-996-6666) for product information and assistance. 

Emergency Response Procedures-Fire 

1. If it can be done safely, remove any contajners not already burning. 
2. Cool affected containers with flooding quantities of water. For massive fires, use 

unmanned monilors. If this is not possible, withdraw and let the fire burn. Runoff water 
must be contained for later analysis and proper disposal. 

Emergency Response Procedures-Spill or Leak 

I. Keep flammables, combustibles and organic materials away from spilled material. 
2. Avoid contact with spilled material. 
3. Extinguish all sources of ignition in the vicinity. Do not allow vehicles or other sources 

of ignition in the area. 
4. If it can be done safely, attempt to close valves, plug, or otherwise reduce the amount of 

leakage. 
5. Water spray can be used to absorb water miscible vapors, and water spray or explosion

proof fans can be used to disperse vapors. Do not get water inside containers. Runoff 
must be contained for later analysis and possible disposal. Do not permit the runoff to 
enter storm, sewer, or water systems. 

6. Keep material out of storm, sewer, and water systems. 
7. Dig trenches or build dikes ahead of the flow to contain the spilJ for later disposal. 
8. Powder spills can be covered with a plastic sheet or tarp to minimize spreading. 

Class 6: Pesticides and Poisons 

Definition 
Pesticides are chemical agents used to destroy pests. 
Poisons are substances that, through chemical action, usually kill, injure, or impair an 
organism. 

General Emergency Response Procedures 

l . Identify the materials involved. 

53 



Page 1121 of 1157

INVESTIGATION KP 1-9  124 of 500

2. Keep non-essential people away (this includes non-essential emergency personnel). 
3. Establish control zones (isolate area and deny entry). 
4. Wear positive pressure SCBA and fuJl protective clothing. This is a minim.um level of 

protective clothing and will not provide adequate protection for all incidents. 
• Due to the construction and materials used for firefighter turnout clothing, the 

clothing may actually absorb and hold the pesticide or poison if contact with the 
smoke, fumes, dust, vaporsi or material occurs. The fire.fighter would be re~exposed 
each time the clothing were worn if proper decontamination operations were not 
performed. 

• ln most incidents involving pesticides or poisons, the chemical pt•otective clothing 
carried on the HAZMAT team will be requ.ired for safe handling of the incident. 

5. Slay upwind and keep out of low area. If you can smell pesticide, you are too close and 
not sufficiently protected. 

6. Avoid exposure to smoke, fumes, vapors, dust or direct contact. 
7. Determine signs and symptoms of exposure and advise all personnel operating at the site. 

Some symptoms may not become present for up to 48 hours following exposure. 
8. Ventilate confined areas before entering. It is not advisable for fire personnel to enter 

lanks or other confined spaces that contain or have contained pesticides and/or poisons. 
9. If spilled material has entered storm, sewer, or water systems, notify the proper authority. 

Maps should be used to determine the direction of flow and destination (outflow) of the 
system. Consideration should be given to diking ahead of the flow. 

10. Determine and implement appropriate decontamination procedures for personnel and 
equipment. 

11. Flush any contacted material from skin or clothing immediately. 
12. Remove and isolate any contaminated clothing at the site and avoid spreading 

contamination to non-contaminated areas. 
13. Consult CANUTEC (1-416-996-6666) for product information and assistance. 

Emergency Response Procedures-Fire 

1. Consider protecting exposures and allow the fire to burn. This may create Jess of a 
hazard to people and the environment, especially if rw1off cannot be confined. 

2. For small fires, use dry chemical, C02, water spray or the appropriate foam. 
3. For large fires use the appropriate foam or water spray. 
4. Do not extinguish fire unless the .flow can be stopped. 
5. If si.1fficient water is available, use water spray to cool containers exposed to the fire. 
6. Dike fire control water for later analysis and/or disposal. 

Emergency Response Procedures-Spill or Leak 

1. For a liquid pesticide spill, extinguish or eliminate all sources of ignition in the vicinity as 
many pesticides have flammable liquids as the carder of the poison. Use combustible gas 
detectors to determine the boundary of the vapors if the pesticide is a .flammable. 
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2. Do not allow vehicles or other sources of jgnition in the area as long as the combustible 
gas detector indicates the presence of flammable vapors. 

3. If it can be done safely, attempt to close valves, plug, or otherwise reduce the amount of 
leakage. 

4. Water spray can be used to absorb water miscible vapors, and water spray or explosion
proof fans can be used to disperse vapors. Do not get water inside containers. Runoff 
must be contained for later analysis and possible disposal. Do not permit the runoff to 
enter storm, sewer or water systems. 

5. Keep material out of storm, sewer, and water systems. 
6. Dig trenches or build dikes ahead of the flow to confine the spill for later disposal or 

recovery. 
7. Powder spills can be covered with a plastic sheet or tarp to minimize spreading. 

Class 6: Infectious Substances 

Definition 
Substances or materials hosting or contaminated by communicable pathogens. Examples 
include medical waste, laborat01y samples, etc. 

General Emergency Response Procedures 

1. fdentify the materials involved. Infectious substances include the red infectious waste 
bags and "sharps" containers from hospitals (sharps containers are used for the disposal 
of needles and other sharp instruments). Caution should be used if these containers are 
encountered. 

2. Keep non-essential peopJe away (this includes non-essentjal emergency service 
persmmel). 

3. Establish control zones (isolate area and deny entry). 
4. Wear positive pressure SCBA and chemical protective clothing. Firefighter protective 

clothing will not provide adequate protection for all incidents involving infectious 
substances. The chemical protective clothing carried on the HAZMAT team may be 
required for safe handling of the incident. 

5. Stay upwind and keep out oflow areas. 
6. A void exposure to smoke, fumes, vapors, or dust. Do not contact damaged containers or 

spilled material. Virus and disease-bearing substances are often present. 
7. If leakage is discovered in transit, the vehicle must not be moved and the area must be 

isolated. 
8. If spilled material has entered storm or sewer systems, notify the proper authority. 
9. Implement appropriate decontamination procedures. A freshly mixed 10% or stronger 

bleach/water solution is an effective decontamination solution for most infectious 
substance exposures. 

Emergency Response Procedures-Fire 

1. If it can be done safely, remove containers from the fire area. Do not touch or move 
damaged containers. 
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2. Use dry chemical, soda ash, or lime for small fires. . . 
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Emergency Response Procedures-Spill or Leak 

l. Cover damaged containers or spill area with dampened towel or rag, and keep wet with 
liquid bleach. 
• To decontaminate the area and equipment, a garden sprayer with a l 0% bleach/water 

solution can used to spray exposed surfaces. 
• Recently mixed bleach/water solutions should be used, as premixed solutions lose 

their strength after a few days. 

2. Dike spills for Jater disposal. 
3. Keep material out of storm, sewer and water systems. 

Class 7: Radioactive Materials 

Definition 
Radioactive materials contain charged particles (ions) and have a specific gravity greater than 
0. 002 microcuries per gram. These charged particles may cause damage to molecules, cells, or 
tissues. Atoms that emit ionizing radiation are said to be radioactive; radioactivity is the 
process whereby atomic changes, known as decay or disintegration, occur through the emission 
of ionizing radiation. 

General Emergency Response Procedures 

1. Identify the materials involved. Radioactive materials are often shipped in lead 
containers. 

2. Keep people as far away as practical, at least SO m upwind. 
3. Establish control zones (isolate area and deny entry). Use radiation-monitoring devices 

to determine control zones and assess areas for contamination. 
4. Wear positive pressure SCBA and full protective clothing. This is a minimum level of 

protective clothing and will not provide adequate protection for radioactive incidents. 
5. Avoid exposure to smoke, fumes, vapors, dusts or direct contact. 
6. A ll personnel should utilize dosimeters. Zero dosimeters prior to use. 
7. Entry should not be made until appropriate radiological personnel are on scene and the 

degree ofradiation is known. 
8. Enter Exclusion Zone only to save a life, and limit entry into the Exclusion Zone to the 

shortest possible time. 
9. If spilled material has entered storm, sewer, or water systems, notify the proper authority. 
10. Implement appropriate decontamination procedures for personnel and equipment. 
11. Delay clean up until anival or instructions of qualified radiation personnel. 
12. Equipment used in the Exclusion Zone shall not be removed until appropriate 

decontamination procedures have been performed and the equipment has been monitored 
and declared clean. 

13. Contact a radiological team for assistance and equipment. 
14. Consult CANUTEC (l-613-996·6666) for product information and assistance. 
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Emergency Response Procedures-Fire 

1. Do not move damaged containers, but undamaged containers should be moved to a safe 
area if it can be done safely. 

2. Asswne the fire involves radioactive materials. 
3. Avoid exposme to smoke, fumes, or dust. Airborne contamination is a great cause of 

concern for emergency responders. Stay upwind from the fire area. 
4. Evacuate downwind area. 
5. The fire should be extinguished as quickly as possible, with a minimum amount of water. 

Try not to disturb the radioactive containers. 
6. Fight fue from a maximum distance. Do .not allow personnel into the area after fire 

knockdown. 
7. For massive fires, use unmanned monitors. 
8. Dig trenches or build dikes ahead of the flow to contain the spill for later disposal. 
9. The fire area should not be overhead. 

Emergency Response Procedures-Spill or Leak 

1. Do not touch damaged containers or contact the spilled material. 
2. Prevent spread of spilled material and keep it out of water systems and sewers. Dike far 

ahead of large spills to confine the material for later disposal. 

Class 8: Corrosives 

Definition 
Any liquid or solid, including powders, that can destroy tissue, or a liquid that has a severe 
corrosion rate on steel or aluminum. 

General Emergency Response Procedures 

1. Identify the materials involved. 
2. Keep non-essential people away (this includes non-essential emergency service personnel). 
3. Establish control zones (isolate area and deny entry). 
4. Wear positive pressure SCBA and chemical protective clothing. This is a minimum level of 

protective clothing and will not provide adequate protection for con-osive incidents. The 
chemical protective clothing carried by the HAZMAT team may be required for the safe 
handling of most incidents involving corrosives. 

5. Stay upwind and keep out of low areas. 
6. A void exposure to smoke, fumes, vapors, dusts, or direct contact. Highly toxic fumes are 

often present. 
7. Ventilate confined areas before entering. 
8. Consider the need for additional resources and equipment (diking material, absorbents, over 

pack containers, transfer equipment, private cleanup contractors, etc.). 
9. If spilled material has entered storm or sewer systems, notify the proper authority. 
l 0. Determine and implement appropriate decontamination procedures for personnel and 

equipment. 
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11. Consult CANUTEC (1-613-996-6666) for product information and assistance. 

Emergency Response Procedures-Fire 

1. Many corrosive chemicals react violently with water, liberating heat and toxic gases. 
2. If it can be done safely, remove undamaged containers from the fire area. 
3. Do not get water inside the container. 
4. Use water to cool containers that are exposed to flan1e until well after the fire is out. Do 

not allow water to get inside container. 

Emergency Response Procedures-Spill or Leak 

1. Avoid contact with spilled material. 
2. Extinguish all sources of ignition in the vicinity. Do not allow vehicles or other sources 

of ignition into the area. 
3. Do not apply water unless directed to do so. Contact with water may cause the 

generation of Large quantities of vapors and heat. 
4. Do not get water inside the container. 
5. Water spray can be used to absorb water miscible vapors~ and water spray or explosion

proof fans can be used to disperse vapors. Do not get water inside containers and do not 
put water on leak or spill area. Runoff must be contained for later analysis and possible 
disposal. Do not permit the runoff to enter storm, sewer, or water systems. 

6. Keep combustibles (wood, paper) oil, etc.) away from spilled material. 
7. If it can be done safely, attempt to close valves, plug, or otherwise reduce the amatmt of 

leakage. 
8. Dig trenches or build dikes ahead of the flow to contain the spill for later disposal or 

recovery. 
9. Powder spills can be covered with a plastic sheet or tarp to minimize spreading. 
I 0. Keep material out of storm, sewer, or water systems. 
11. Do not attempt neutralization. Neutralization may cause the production of vapors and 

beat, creating additional problems. 
12. Do not attempt dilution. The quantity of water required to dilute one gallon of 

concentrated acid to a neutral pH of 7 ls in the hundreds of thousands of gallons. 
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MOUNT POLLEY MINING CORP. 
STANDARD PROCEDURE 

Subject: Specific Action Plan 

LIME: 
PROPERTIES: 

• White powder to granular. 
• Very alkaline; very corrosive to eye surfaces. 
• Effects of acute exposure - corrosive. 
• Effects of chronic exposure are burns, ulceration, and blindness. 

ACTION STEPS: 
• Report spi ll. 
• Stop source if possible. 
• Contain spill materials. 
• Protect area. 
• Remove material. 
• Reclaim area. 
• Complete spill report. 

NOTIFICATION: 
• Immediately notify the Area Supervisor. 

INITIAL SPILL RESPONSE: 
• Stop spill at source, if possible. 
• A void dusting. 
• Keep spilled lime dry. 
• Prevent from entering watercourses. 
• If mixed with water, dyke and contain the milk of lime. 

HAZARDS and ENVIRONMENT AL THREATS: 
• Heat generated when mixed with water. 
• Strong alkaline - protect self from exposure, especiaUy eyes. 
• No environmental hazard. 

ACTION FOR FIRE: 
• Shovel and contain dry material in containers. 

Dyke and contain milk of Jime and pump into proper mi ll circuit. 

DISPOSAL: 
Dispose of recovered solids by recycling material through the crushing circuit to the mill 
process. 
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MOUNTPOLLEYMJNING CORP. 
STANDARD PROCEDURE 
Subject: Specific Action Plan 

TAILINGS OR CONCENTRATES OR SULPHUR SOIL OR RECYCLED SOIL 

PROPERTIES: 
• Maybe toxic when ingested and or the fumes, if any, are inhaled from residual milling 

components. 

HAZARDS and ENVIRONMENT AL THREATS: 
• Will cover andkill vegetation. 
• May exhibit ARD properties overtime. 

ACTION STEPS: 
• Report spill. 
• Stop source, if possible. 
• Contain spiU, if possible. 
• Protect area. 

NOTIFICATION: 
• Immediately notify your Area Supervisor. 

INITIAL SPILL RESPONSE: 
• Stop the flow, if possible. 
• Prevent spills from entering watercourses 
• Contain spilled liquid using sand, straw, or conunercial absorbents. 
• If raining cover with tarps 

ACTION FOR FIRE: 
• Slightly flammable 

RECOVERY: 
• Pump or scoop up material. 
• If necessary, contaminated soil should be excavated. 

DISPOSAL: 
• Recovered spilled materials and contaminated soils should be disposed of in the 

taHing storage facility. (ONLY AFTER CONSULTATION WITH THE MOE) 
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Appendix C 

MOUNT POLLEY MINING CORP. 
STANDARD PROCEDURE 

Subject: Specific Action Plan 

A) Protocol for Corporate Reporting of an Environmental Incident: 

1) Corporate reporting of an "environmental i11cide1tt" is re<1uired when: 
(a) Any environmental event occurs that: 

• Poses a serious or imminent threat to human health or to the environment. 
• Precipitates m1 immediate, external rep011ing requirement to regulatory authorities. 
• Requires a minimum expenditure of $Cdn25, 000 in materials and/or offsite technical or legal 

supp01i. 
• Is subject of an inquiry from the media? 

(b) Any environmental event occurs when: 
• An administrative or judicial enforcement action is taken 
• A notice of a citizen suit or other significant complaint from the public is received 
• A private lawsuit premised on personal injury or property damage is filed 
• A civil or criminal action is taken against any Barrick employee, manager, officer or Director. 

2) Protocol/or Report 
(a) The Environmental Superintendent will immediately notify the General Manager (or his 

designate). 
(b) The general manager will notify the Company President.( CP ) 
(c) Consultation with the general manager will determine the extent oflegal counsel involvement. 
( d) The environmental manager will prepare a" Preliminary Draft Incident Report for the general 

manager to authorize and fax as soon as possible to the CP. The "Final Incident Rep01t" will be 
submitted once the investigation of the incident is complete. 

B) Protocol for Commtmicating Environmental Issue 

I) Corporate commuflication of an "enviroflmental issue" is required wlte11: 
(a) A situation arises or an event occurs that has, in the opinion of the Environmental Superintendent, 

the potential to become an Environmental Incident as defined above. 

2) Protocol/or Comm.u11icati11g <md E1ivironmental Issue. 
(a) When an issue becomes apparent, the environmental superintendent will inform the general 

manager. 
(b) Actions plans to mitigate a possible incident will be developed and approved by the General 

Manager. 
( c) The general manager will keep the CP informed of any issues with the potential to become . ' ' 

lncidents". 
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DATE: 
OPERATION/PROPERTY: 
CONTACT: 
QUESTION: 
ANSWER: 

APPENDIXD 
PRELIMINARY INCIDENT REPORT 

What is the preliminary assessment of the risk/exposure Otlgh/medium/low)? 

Describe the incident? 

When and where did the incident occur? 

Is the incident situation stopped or is it ongoing? 

If the incident situation involves an accidental release: 
- How much has been I continues to be released? 
- Do you know if the substance may or is likely to cause an adverse effect? 

Are containment/remedial measures being developed, being implemented, or completed? If yes, what 
is completed/planned? Timing? 

Is a monitoring program intended, designed or implemented? If yes, what are the details? 

At this stage, what, if any, external support is required? 

Have the appropriate environmental regulators been notified? Who specifically was notified? 

Are environmental regulators on site? If so, who? Are other Government agencies on site or intending 
responding? 

Have others been notified (municipality, adjacent owners, Fisheries & Oceans Canada, other 
regulatory agencies)? 

Currently, is there any media involvement? Who specifically? 

Suggest that responsibility for management of the incident and dealing with Government regulators I 
the media be assiimed to one person. 

Obtain names of witnesses and individuals involved. 

Obtain names, phone numbers and extensions of persons to be contacted if further information is 
required. 
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r . 
Ammonium 
Nitrate 

Propane 

NaHS 

Diesel fuel, 
MIBC 6 

Pax 

APPENDIXE 

Reportable Levels for Certain Substances 

Column 1 
Substance spilled 

Column 2 
Specified amount 

Explosives of Class l as defined in section 3.9 of any 
l the Federal Regulations 

2 Flammable gases, other than natural gas~ of 
Division 1 of Class 2 as defined in section 3.11 
(a) of the Federal Regulations 

10 kg, if the spill results from 
equipment failure, error or deliberate 
action or inaction 

3 Non-flammable gases of Division 2 of Class 2 as 10 kg, where spill results from 

-

defined in section 3. 11 (d) of the Federal equipment failure, error or deliberate 
Regulations action or inaction 

4 ]Poisonous gases of Division 3 of Class 2 as 
defined in section 3.11 (b) of thc Federal 
Regulations 

Sl Corrosive gases of Division 4 of Class 2 as 
fi 1 de med in section 3 .1 ( c) of the Federal 

Regulations 

[Flammable liquids of Class 3 as defined in 
section 3 .12 of the Federal Regulations 

5 kg, where spill results from 
equipment failure, error or deliberate 
action or inaction 

5 kg, where spill results from 
equipment failure, error or deliberate 
action or inaction 

lOOL 

7 Flammable solids of Class 4 as defined in section 125 kg 
3.15 of the Federal Regulations 

8 Products or substances that are oxidizing 150 kg substances of Division 1 of Class 5 as defined in 
section3. 17 (a) and 3. 18 (a) oftheFederal 
Regulations 

-
9 Products or substances that are organic 1 kg 

compounds that contain the bivalent "-0-0-" 
structure of Division 2 of Class 5 as defined in 
sections 3.17 (b) and 3.18 (b) of the Federal 
Regulations 

10 Products or substances that are poisons of 5 kg 
Division l of Class 6 as de.fined in section 3.19 
(a) to (e) and 3.20 (a) of the Federal Regulations 
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Na.HS 

11 Organisms Lhat are infectious or that are 
reasonably believed to be infectious and the 
toxins of these organisms as defined in 
sections 3.19 (f) and 3.20 (b) oftbe Federal 
Regulations ---12 Radioactive materials of Class 7 as defined by 
section 3.24 of the Federal Regulations 

any 

All discharges or a radiation level 
exceeding 10 mSv/h at the package 
surface and 200 µSv/b at 1 m from the 
package surface 

13 Products or substances of Class 8 as defined by 15 kg 
section 3.25 of the Federal Regulations 

,, ______ 14- M- is-cellaneous products or substances of 150 kg 

Division 1 of Class 9 as defined by section 3 .27 
(1) and (2) (a) of the Federal Regulations 

.~------r--- ------;----------------
15 Miscellaneous products or substances of 1 kg 

Division 2 of Class 9 as defined in section 3.27 
(1) and (2) (b) of the Federal Regulations 

1--------1----

I 

l 6 Miscellaneous products or substances of 5 kg 
Division 3 of Class 9 as de.fined in section 3.27 
(1) and (2) (c) of the Federal Regulations 

17 Waste asbestos as defined in section 1 of the 
Special Waste Regulation 

50 kg ___ J 
18 Waste oil as defined in section 1 ofthe Special 100 L 

Tailings, 

Waste Regulation 

19 Waste containing a pest control product as 
defined in section l of the Special Waste 
Regulation 

20 A substance not covered by items 1 to 19 that 
can cause pollution Concentrate, 

Contaminated 
soil and Sulphur 

21 Natural gas 

5 kg 

200 kg 

10 kg, if there is a breakage in a 
pipeline or fitting operated above 100 
psi that results in a sudden and 
uncontrolled release of natural gas 

---------'-------------------'------- -- -
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APPENDIX F 

EQUIPMENT LISTING 
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Equip No: Location 11 Description Make Model Year Serial Number 
6306 Mine Operations Front End Loader Caterpillar 966 

6307 Mill Operations Scoop tram Jarvis Clark JS220 

6308 Skid Steer New Holland 

6309 Mine Operations Front End Loader Caterpillar 992C 1980 42X588 

6310 Skid Steer Bobcat 

6311 Excavator Hitachi 400 164-3954 

Rental Mine Operations Front End Loader Caterpillar 950 

6312 Mine Operations Front End Loader Letourneau LllOO 1049 

6381 Mine Operations Grader Caterpillar 14G 096004997 

6382 Mine Operations Grader Cate!"}Jillar 16G 093U01899 
i - ~ ~ 

• ,,___ 
~ 

,_ 

6403 Crane American 125 Ton G515916 

6404 Crane Drott 6223905 

6405 Crane B&E 50Ton 127865C 

6406 
~ 

Crane Grove 27 Ton 51420 
I - ,_ - In ~ - -I 

I 

403FGC15-
6452 Forklift Toyota 1981 10332 

6453 Forklift Blue Chip 1978 3058 

i 
6456 Warehouse - '- Forklift Caterpillar GP40 1996 AF2800041 

r -I 

I 
' 

.... ,_ 
6501 Mine Operations Haul Truck Caterpillar 777B 1989 4YC00833 

6502 Mine Operations Haul Truck Caterpillar 777B 1989 4YC00850 

6503 Mine (Rental) Haul Truck Caterpillar 777B 4YC00853 

6504 Mine (Rental) Haul Truck Caterpillar 777B 

6505 Mine (Rental) Haul Truck Caterpillar 777B 

6506 Mine Operations Haul Truck Caterpillar 777B 4YC00677 

6507 Mine (Rental) Haul Truck Caterpillar 777B 

6508 Mine (Rental) Haul Truck Caterpillar 777B ' 

6509 Mine (Rental) Haul Truck Caterpillar 777B 

6510 Mine (Rental) Haul Truck Caterpillar 777B 

6511 Mine Operations Haul Truck Caterpillar 785C 01HW00098 

6512 Mine Operations Haul Truck Caterpillar 785C ' 01HW00099 

6514 Mine Operations Haul Truck Caterpillar 785C OlHWOOlOO 
6515 Mine Operations Haul Truck Caterpillar 785C 

6516 Mine Operations Haul Truck Caterpillar 785C 

6517 Mine Operations Haul Truck Caterpillar 785C 

6518 Mine Operations Haul Truck Caterpillar 785C 

6519 Mine Operations Haul Truck Caterpillar 785C 

6520 Mine Operations Haul Truck Caterpillar 785C 

6521 Mine Operations Haul Truck Caterpillar 785C 
6522 Mine Operations Haul Truck Caterpillar 785C 67 
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Equip No: Locatioll Description Make Model Serial Number -
6602 Mine Operations Shovel P&H 2100 BL E48335 
6603 Mine Operations Shovel P&H 2100 BL E42850 
6604 Mine Operations Shovel P&H 2100 BL E42855 

6701 Mine Operations Track Dozer Caterpillar D7G 092V01779 
6702 Mine Operations Track Dozer Caterpillar DlON 02YD00823 

Rubber Tire 
6705 Mine Operations Dozer Caterpillar 824 036H00506 
6706 Mine Operations Track Dozer Caterpillar DION 03SK00681 
6707 Mine Operations Track Dozer Caterpillar DlON 03SK01008 
6708 Mine Operations Track Dozer Caterpillar DION 03SK01066 

Port Gardner 
6802 Mine Operations Compressor Denver W19990 

Port 
6803 Mine Operations Compressor ARP681696 

Diesel Water 
6850 Surface General Pump Caterpillar 67U12929 

Diesel 
6871 Surface General Generator Detroit Diesel L0443-005 -

Diesel 
6872 Surface General Generator Detroit Diesel 547 
6873 Mine Operations Port Light Plant Kubota C014108/08 
6874 Mine Operations Port Light Plant 12VA072077 
6875 Mine Operations Port Light Plant 12V A0720696 
6876 Mine Operations Port Light Plant 

6883 Maintenance 'Welder Lincoln DC400 
6884 Maintenance Welder Lincoln DC400 
6885 Maintenance Welder Lincoln DC400 
6886 Maintenance Welder (Diesel) Miller 600 600D KF900675 
6887 Maintenance Welder (Diesel) Miller 400 4612571 KG132516 
6888 Maintenance Welder (Diesel) 8215243 K04156038R 
6889 Maintenance Welder (Diesel) ACK400 KC235856 
6890 Maintenance Welder (Diesel) Lincoln SAM650 Ul981008538 
6891 Maintenance Welder (Diesel) Lincoln Kl308-I7 Cl980900056 

Welder 
6892 Crushing Plant (Electric) Lincoln 300/300 106684 

Welder 
6893 Crushing Plant (Electric) MilJer SRR-555 CC5569 

Welder 
6894 Mill (Electric) Acklands 4510-753 JC533683 
6895 Mill Welder Lincoln 148111 
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-
,___ (Electric) 

Welder 
6896 Mill (Electric) Lincoln 104011 

WeJder 
6897 Mill (Electric) Hobart 82W505614 

Welder 
6898 Mill (Electric) Lincoln K1308-17 Cl980900058 

Welder 
6899 Mill (Electric) Lincoln Kl308-17 Cl980900060 
6901 Mine Operations Primary Drill B&E 45R 140346 
6902 Mine Operations Primary Drill B&E 45R 139517 
6903 Mine Operations Primary Drill B&E 45R 132182 
6910 Mine Operations Primary Drill Drill Tech C40K3H 731521 

Equip No: Location Description Make Model Serial Number 
6602 Mine Operations Shovel P&H 2100 BL E48335 
6603 Mine Operations Shovel P&H 2100BL E42850 
6604 Mine Operations Shovel P&H 2100 BL E42855 

Equip No: Location Description Make Model Serial Number 
6602 Mine Operations Shovel P&H 2100 BL E48335 
6603 Mine Operations Shovel P&H 2100 BL E42850 
1)604 Mine Operations Shovel P&H 2100 BL £42855 -

6701 Mine Operations Track Dozer Caterpillar D7G 092V01779 
6702 Mine Operations Track Dozer Caterpillar DION 02YD00823 

Rubber Tire 
6705 Mine Operations Dozer Caterpillar 824 036H00506 
6706 Mine Operations Track Dozer Caterpillar DlON 03SK00681 
6707 Mine Operations Track Dozer Caterpillar DION 03SK01008 
6708 Mine Operations Track Dozer Caterpillar DlON 03SK01066 

Port Gardner 
6802 Mine Operations Compressor Denver Wl9990 

Port 
6803 Mine Operations Compressor ARP681696 

Diesel Water 
6850 Surface General Pump Caterpillar 67Ul2929 

Diesel 
6871 Surface General Generator Detroit Diesel L0443-005 

Diesel 
6872 Surface General Generator Detroit Diesel 547 
6873 - Mine Operations Port Light Plant Kubota C014108/08 
3874 ,....__ Mine Operations Port Light Plant 12VA072077 
6875 Mine Operations Port Light PJant 12V A0720696 
6876 Mine Operations Port Light Plant 
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-
6883 Maintenance Welder Line-0ln DC400 
6884 Maintenance Welder Lincoln DC400 
6885 Maintenance Welder Lincoln DC400 
6886 Maintenance Welder (Diesel) Miller 600 600D KF900675 
6887 Maintenance Welder (Diesel) Miller 400 4612571 KG132516 
6888 Maintenance Welder (Diesel) 8215243 K04156038R 
6889 Maintenance Welder (Diesel) ACK400 KC235856 
6890 Maintenance Welder (Diesel) Lincoln SAM650 U1981008538 
6891 Maintenance Welder (Diesel) Lincoln K1308-17 C1980900056 

Welder 
6892 Crushing Plant (Electric) Lincoln 300/300 106684 

Welder 
6893 Crushing Plant (Electric) Miller SRH-555 CC5569 

Welder 
6894 Mill (Electric) Acklands 4510-753 JC533683 

Welder 
6895 Mill (Electric) Lincoln 148111 

Welder 
6896 Mill (Electric) Lincoln 104011 

Welder 
6897 Mill (Electric) Hobart 82W505614 

Welder 
6898 Mill (Electric) Lincoln K1308-17 C1980900058 

Welder 
6899 Mill (Electric) Lincoln K1308-17 C1980900060 
6901 Mine Operations Primary Drill B&E 45R 140346 
6902 Mine Operations Primary Drill B&E 45R 139517 
6903 Mine Ooerations Primary Drill B&E 45R 132182 
6910 Mine Operations Primary Drill Drill Tech C40K3H 731521 

E11uip No: Location Description Make Model Serial Number 
6602 Mine Operations Shovel P&H 2100 BL E48335 
6603 Mine Operations Shovel P&H 2100 BL E42850 
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Arrow Transportation Systems Inc. 

Mount Polley Mining Corporation 

GVRD 

Highland Valley Copper 

Spill Contingency Plan 
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SPILL CONTINGENCY PLAN 

INTRODUCTION 

Preparedness is the key to efficient remedial action where an accident is threatening some 
aspect of the receiving environment. Arrow Transportation Systems Inc. recognizes its 
responsibility with respect to safeguarding, protecting and minimizing the risk to the 
environment, harm or degradation and therefore is striving to gain the necessary 
preparation. 

It should be realized that the complete understanding of ones allocated responsibility is 
necessary in order to prevent an accident from happening, and to be able to react quickly in 
the case of an unforeseen occurrence. This understanding must be complemented by 
common sense and a sincere desire to uphold the company principles to respect the 
Environment. 

This contingency plan outlines the allotment of responsibility at a personal level with respect 
to environmentally threatening accidents and serves as a reference document for those who 
must understand the steps to be taken in the case of an accident. 

A primary focus of the plan is to minimize impact of local water courses. Substances covered 
by this plan are required for the general operation of the company, the mine and 
concentrator complex. 

ORGANIZATION AND RESPONSIBILITIES 

Where a spill occurs, the person who immediately before the spill had possession, charge 
or control of the spilled substance shall take all reasonable and practical action, having due 
regard for the safety of the public and of himself or herself, to stop, contain, and minimize the 
effects of the spill. (Further action, Section 3, SPILL REPORTING REGULATION, BC Reg 
263/90, under the Waste Management Act.) 

It is the responsibility of the ARROW TRANSPORTATION SYSTEMS INC. and our 
employees to ensure that proper execution of the emergency is of utmost importance, and 
that any threats to the local environment, employees of Arrow or GVRD or local residents are 
thoroughly evaluated. However, this entire process depends on you to report any potential 
mishaps. 

The person who is immediately on the scene will have the prime responsibility of 
coordinating and directing control efforts at the scene of a spill incident. The duties of this 
individual will be to immediately assess the situation, if fuel is flowing stop it, as well as any 
environmental threat situation, when the spill is contained and not in danger of damaging the 
environment to the best of your ability you must contact your supervisor, and the local 
RCMP. Arrow Transportation Systems Inc. personnel assume full responsibility for any and 
all recovery of their equipment and product being hauled at the time of the incident on the 
scene; therefore your supervisor has instructions to contact all relevant and key personnel 
unto the scene in order to gain control of and the ability to reclaim the area. 

The Supervisor or his/her designate will: 
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1) Notify PEP and the Ministry of the Environment, Lands and Parks. 
2) Assess the impact of the spill on the environment and direct the actions needed to 

reduce further impact. 
3) Determine appropriate disposal techniques and restoration measure in cooperation with 

Government representatives. 

The Safety Officer will ensure that personnel involved with spill containment and clean up 
are outfitting and properly trained with proper safety equipment. In addition, clean up 
personnel will be advised of the possible hazards and proper clean up procedures for the 
spill. 

Action Steps 

Report Spill, stop source if possible 
Contain spill material 
Protect area 
Remove material 
Reclaim area 
Spill report 
Arrow Transportation Incident Report 

SPILL RESPONSE 

Upon discovery of the spill we must: 

• Assess the hazards to health and safety 
• If danger exists, warn others of what the perceived danger is 
• Immediately stop flow of spilling material if possible 

SUPERVISOR 

Upon notification of the spill the Supervisor will 

• get the name of the person involved 
• time of spill 
• location of spill 
• type of substance spilled 
• quantity of substance spilled 
• cause of the spill 
• weather conditions 
• perceived potential for hazard to personnel and the environment 
• actions already taken 
• persons already notified & further notify as required 

THE PERSON IN CONTROL OF THE SCENE MUST REMAIN ON THE SCENE UNTIL 
THEY ARE RELIEVED BY THEIR SUPERVISOR OR AN AUTHORITY WITH ABILITY OR 
DESIGNATION TO TAKE OVER THE SCENE. 
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GASOLINE AND DIESEL FUEL 

• Stop the flow - shut off valves and plug holes 
• Eliminate fire danger - stop smoking, extinguish flames and shut off sources of ignition. 
• Get help - contact supervisor who will ensure that again key personnel are contacted and 

are made aware of concerns or potential dangers to environment. Contact the Ministry of 
Environment, Lands and Parks and PEP (Provincial Emergency Program) 
1-800-663-345624 hours per day, 7 days a week. 

• Contain spill by surrounding product with earth dykes or absorbent socks and pump 
product back into barrels, if possible, or absorb with floor dry and shovel into safe 
containers, NOT INTO WATERCOURSES OR DRAINAGE AREAS. 
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EMERGENCY TELEPHONE NUMBERS 

P.E.P. 
M.E.LP. 

Government Agencies 

Poison Control Centre 
Crime Stoppers 
Forest Fire Reports ONLY 
B.C. Provincial Ambulance Services 

R.C.M.P. 

(Provincial Emergency Program) 
(Ministry of the Environment) 

Ashcroft 
Burnaby 
Chilliwack 
Delta 
Hope 
North Vancouver 
Richmond 
Surrey 
Williams Lake 
100 Mile House 

Personnel .Arrow Transportation Svstems Inc. 

Rob Davies Operations Manager 

1-800-663-3456 
1-250-398-4533 
1-800-567-8911 
1-250-37 4-84 77 
Zenith 5555 
1-250-392-5402 

1-250-453-2216 
1-604-294-7922 
1-604-792-4611 
1-604-946-4411 
1-604-869-2432 
1-604-985-1311 
1-604-278-1212 
1-604-599-0502 
1-250-392-6211 
1-250-395-2456 

Office: 250-453-9411 
Residence:
Cellular: 

Tim Bell General Manager BC Operations Direct: 250-571-7764 
250-3 7 4-3831 

Rick Viventi Director of Safety 

Clive Gilray Director of Maintenance 

Roy Taki Vice President Trucking Operations 

Office: 
Cellular 

Other Contact: 

Direct: 250-571-7763 
Office: 250-374-3831 
Cellular: 
Residence

Office: 250-323-7 410 
Residence:
Cellular: 

Direct: 250-571-7765 
Office: 250-374-3831 
Cellular: 
Residence
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EMERGENCY TELEPHONE NUMBERS cont'd 

Arrow Personnel contjnued, .. 

Nadine Illingworth Administration/Ashcroft 

Mitchell Zulinick Vice President 

Personnel-Greater Vancouver Regional District 

Ken Lee Senior Project Engineer 

Personnel-Highland Valley Copper 

Bruce Mulleny Transportation Coordinator 

Bob Hamaguchi Senior Environmental Engineer 

Office: 250-453-2399 
Office: 
Residence

Direct: 
Office: 

Office: 
Cellular: 
Cellular: 

250-571-7760 
250-37 4-3831 

604-432-6452 

Office: 604-688-0387 
Cellular: 
Residence

Office: 250-523-3237 
Cellular: 
Residence

Mark Freberg Superintendent of Environmental Services Office: 250-523-3200 

Highland Valley Copper .Security 
Mill Shift Foreman 

Security 
Foreman 

For Specific Emergencies at the plants: 

Annads Main Switchboard 
Hour Line: 
Annacis Control Room (also monitor Lulu from here) 

Lulu switchboard (7 a.m. to 3:30 p.m. only)after 3:30 p.m. call 604-526-5948 
(monitored by Annacis control room) 

Lions Gate Vince Chiu 

lain Sellars 

Residence

Office: 
Office: 

250-523-3307 
250-523-3322 

Operations Center 24 
604-525-5681 
Hotline: 604-526-5948 

Office: 

Office: 
Cellular: 

Office: 
Cellular: 

604-27 4-4511 

604-904-8315 

604-985-8302 
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CONTRACTORS 

Argo Road Maintenance - Kamloops, B.C. Tom Bone 24 Hour 

Line: 800-661-2025 
Office: 250-374 

Sambo Services -Vacuum Truck Services Eric or Violet MacKenzie 24 Hour 

Line: 250-374-3600 
Cellular: 

Don' Towing - Kamloops, B.C 24 Hour 

Line: 250-374-6281 

Advanced Hydro-Tech - Vacuum Truck Services Bert Office: 250-374 
Cellular. 
Or: 250-37€ 

Carlboo Road Services (All services) 24 Hour 

Line: 250-3$2-6673 
Office: 250-392 

Triple P Sanitation of Wildwood vacuum trucl</Water truck 24 Hour Line: 

250-989-5533 

Peterson Contracting of Williams Lake excavator, water trucks 24 Hour Line: 250-329 

153 Mlle Contracting storage pil Office: 250-29€ 
Auto tel 250-398 

L.A. Fencing - Williams Lake Wendel McKnight - Fencing Office: 250-398 

Ministry of Highways - Wiiiiams Lake Nie Antisaoff Office: 250-398 

Capilano Highway Services Steve Drummond - all equipment available 24 Hour 

Line: 800-665-3135 
24 Hour 

Comm: 604-983·2551 

Payless Auto Towing - North Vancouver 24 Hour 

Line: 604-988-4176 

Main Road Contracting Bob Neilson - all equipment available 24 Hour 

Line: 604-271-0337 

McRae Vacuum Service - Aldergrove Dan - special waste facility available too 24 Hour 

Line: 604-856-8344 
Or 888-894 
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Paul's Towing and Tractor Service - Richmond 

Line: 604-273-1232 

Clover Towing & Tractor Service - Surrey 

Line: 604-513-1900 

Emil Anderson Maihtenance- Abbotsford to JackAss 
Roy Allan - all services available 
line: 
7171 
Coquihalla to Portia and Hwy 3 Manning Park 

H.M.C. Maintenance - Merritt 
line: 

Tom's Towing - Merritt 

Line: 

Doug Scott 
800-665-7959 

2 large tandems & access to speclal serv 

250-378-500 

24 Hour 

24 Hour 

24 Hour 
604-869-

Residence; 
Weekends: 

24 Hour 

Office: 

24 Hour 
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8. Those Piezometers: The Instrumentation Saga 

Ooe of the limitations of the present report is the restricted unavailability of pubHshed reports and 
relevant documents held by the provincial government. This is a main disadvantage for the topic of 
installed monitoring instrumentation atMountPolley's Tailings Storage Facility (TSF). I.e.: 

• the four types of piezometers used to monitor ·pore pressures' in the TSF's tailings mass, 
embankment fill materials and drains, and witbjn the foundation materials; 

• and inclinometers that detect physical movement or shift in the TSF' s three slope strnctures. 

As one oftbe physical engineered "components" of the TSF, these instruments monitor the critical 
internal workings of an artificial structure that professional engineers say is supposed to be designed 
and last for an eternity. 

The documents that were retrieved only cover accounts for three annual TSF inspection reporting 
years, 2008, 2009 and 2010, with only sununary comments found in annual reports for years 2011 , 
2012, and 2013. Despite the missing descriptive records before 2008 and those after 2010, the 
information contained in the three annual reporting years relate an ominous and disturbing tale 
about neglect and mismanagement. 

2008 TSF Report 

Knight PiesoJd, Mount Polley Mining Corporation's (MPMCs) former geotechnical consultants 
(1989 - February 2011), gave a short and a simple overview of the TSF instmmentation in the 
Executive Summary of its TSF Report on 2008 Annual Inspection. 

The TSF instrumentation currently consists of four slope inclinometers installed at the Main 
Embankment and 68 58 operating vibrating wire piezometers installed in the Main. 
Perimeter and South Embankments. The piezorneters monitor the pore pressures in the 
foundation materials, embankment.fill materials, the tailings mass, and the embankment 
drains. There have been no significant deviations in the inclinometers and no unexpected or 
anomalous pore pressures reading in the vibrating wire piezometers. 

The next sentence in the same paragraph issued an "however" warning: 

However. inclinometer SJOJ-02 is showing slight deviations at an approximate depth of I 0 
m below ground in the lacustrine silts. The short term recommended action is to increase the 
monitoringfi'equency of the instrumentation to weekly, with weekly reporting to Knight 
Piesold, and increasing the buttress al the Main Embankment. 

If all that a member of the public chose to read of the 97-page long, 2008 annual TSF inspection 
report was the Executive Summary, then one would walk away witb an impression that all was rosy 
(a smiley face) on the Mount Polley TSF front. However, the Executive Summary,s editor(s) wasn't 
forthcoming on very se1ious problems foWJd in two pages of the main report. 

58 The number given, 68, for opera ling piezometers, seems to be at odds with the numbers given in section 4.0 of tbe 
2008 TSF report (see below), wl1erc only 60 arc reported as operating, not 68. 
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Section 4.0 of the report concludes that 32 of the 92 piezometers installed throughout the TSF 
structure, or 35 percent, were no longer functioning, with a total of 65 located in the Main 
Embankment, 17 in the Perimeter Embankment, and 10 in the South Embankment. (See Appendix F 
for the list of the p iezometers) It also states one of the five inclinometers was no longer functioning: 

• only l l out of 19 Tailings Piezometers installed throughout lhe "tailings mass" to measure 
pore pressure regimes are " in operation;·• 

• only 12 out of 21 Embankment Foundation Piezometers installed in the three embankment 
foundations "remain in operation;" 

• only 22 out of 32 Embankment Fill Piezometers installed in the fill materials of the three 
embankments "remain in operation;" 

• only I 5 out of 20 Drain Piezomelers installed in the drains of the three embankments 
"remain in operation." 

Of the 32 non-functioning piezometers, only seven of them were specifically identified in Table 4.1 , 
MaximwnArtesian Head Values for Embankment Foundation Piezometers, shown below. 

1-'11111 Fe1>';>4 011 l I 2J 4 I 

Pfezometer Piezometer Elevation Sur1ace Elevation 
Sept 2008 Pressure Sept 2008 Artesian 

Elevation Pressure 
{m) (m) (m) (m) 

A2-PE2·01 903.68 912.67 No Longer Functioning . 
A2-PE2·02 909.77 912 67 No Lonaer Functionino -
A2-PE2-06 898.01 912.91 No Longer F~nctionl!:!g_ -

--A2-PE2-07 -- -- - -902.81 912.91 915.91 ~o - - - -
A2·PE2-08 907.56 913.36 912.49 -0 87 ---- -- -
B2-PE1-03 914.05 915.55 915.55 0.00 --B2-PE2-01 901 .98 91 6.98 No Lonaer Funct1onina . 
B2-PE2-02 909.51 916.98 920,35 3.37 
B2·PE2-06 914.59 916.89 No Lon9er Functlonina -
C2-PE1 -03 912.59 - No Lon_ger Functioning -- - -C2·PE2-02 910.53 915.71 916.64 0.93 - - --
C2·PE2·06 906.84 915.99 914.82 -1.17 
C2-PE2·07 912 29 915.99 No Longer FunclionlnQ -
C2-PE2-08 914.03 915.99 914 37 -1.62 
D2-PE2-02 927.32 930 92 931.15 0.23 
E2·PE2-01 914.21 918.81 91 7.19 -1.62 --- ---- ~- - --
E2·PE2-02 909.66 918 81 916.48 -2.33 

The names and data for the remaining 25 non-functioning piezometers were not identified. 

Anotber c:tisturbing revelation contained 
in figures 3.1 (Foundation Drain 
Flows) and 3.2 (Upstream Toe Drain 
Flows) was that for a period of 3 and a 
half years no measw-ements of 
piezometers installed to monitor the 
foundation drain flows and the upstream 
toe drain flows were taken from 2001 to 
2005, "due to Mine Shut Down". The 
document fails to state why those 
measurements were not taken, or who 
was responsible for not doi11g so. 
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The 2008 TSF inspection report failed to properly contextualize or adequately describe in a devoted 
section of that report the instrumentation recording oversights and problems which bad evidently 
been accumulating and occurring on Mount Polley's TSF from 2001 through to 2008, as they are 
only noted in isolated and disjointed sections of the annual report. 

More of these accumulating problems were stated in Appendix C, Knight Piesold ' s Overview of 
2006 Dam Safety Review, a formal dam review conducted by AMEC, the international professional 
engineering and design company: 

A Dam Safety Review (DSR) for the Tailings Storage Facility at Mou.nt Polley Mine was 
completed by AMEC in October 2006. The results of the DSR were issued in a report to 
Imperial Metals C01poration in December 2006. 

I. Operating criteria [or pond and beach mrmagement. are presently ar odds with the optLmal 
dam seepage perfortncmce und stared closure objectives, with the lauer issu<! being of 
greatest concern. 
A beach width of at least 20 m is to be maintained along the abutments of the embanlonents 
(where the embanlonent contacts natural ground) and at least 10 m width elsewhere to keep 
the pond away ft·om the embankments. Knight Piesold has recommended that MPMC 
develop a plan an.d schedule to enable the minimum target beach widths to be re-established 
within a 2 week period should they be infi'inged upon. MPMC shall increase the frequency 
ofmea_surements to at least once per week for embankment instrumentation systems 
(piezometers and.foundation drains - flow rate and turbidity) during any periods that 
ponded water encroaches within the minimum target beach widths. 

5. There were "aboirt the riftht " number o(oiezometers imm,lled in the emba11kme111 dams. 
however there is nothing in the way o(much redundancv and am1 lost instrument locations 
need to be re-established with a new installation. 
A total of 57 vibrating wire piezometers have been installed at the TSF as of the end of the 
Stage 4 con.'ltmction program. The piezometers are grouped into tailings, foundation, 
emban/...wentfill and drain piezometers. A total of22 piezometers were accidemally 
destroyed during the Stage 4 construction program, and six additional piez01neters have 
previously stopped fU1ictioning. MPMC and Knight Piesold attempted to locate and splice 
the damaged piezometers and successfully repaired five of them. The number of 
functioning piezoineters at tlie end oft/re Stage 4 constructio11 program was 34. Additional 
piezometers will be installed in the tailings and embankment fill materials and tailings 
during the Stage 5 construction p1•ogram, which is currently in progress. 

Although a number ofpiezometers are no longer functioning at the TSF, replacing all of 
them is not practical nor considered necessmy at this time as there are functioning 
piezometers in the vicinity of most that were damaged. However, five of the damaged 
piezometers were foundation piezometers at the Main Embankment, where there are 
slight artesian conditions (less than 3. 0 m). Additional piezometers will be installed in the 
Main Embankment foundation materials during Stage 6 to offset those that are no longer 
.functioning. The foundation piezometers at the Main. Embankment will have a trigger level 
of 15 m above ground, which corresponds to the elevated pore pressure that reduces the 
factor of safety to 1.1. [Bold emphases] 
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installed in the embankment dams", but also noted that there was little redundancy with 
respect to the piezometers and Los& inscrumenl locations should be re-established with new 
installations. An instrumentation installation program has been proposed to MPMC to 
replace the lost instrumentation. 61 This program is expected to be carried out. toward the 
end of 2010. 

The function and strategic placement of piezometers in a TSF play a critical role, as stated, for 
instance, in a 2002 paper by T.E. Martin: 

Pressitre piezometers, installed al various depths within the tailings deposi~ are used to 
measure pore pressures and seepage gradients (horizontal and ve1'tical components). These 
piezometers can also be used to assess the relative deg;·ees of consolidation within the 
deposit profile, and to whether or not the deposit is responding in a drained or undrained 
manner fo ongoing raising. This is a key cons;deration when considering ESA versus USA 
approaches to the stability analysis of the dam. 62 

Knight Piesold reported that "there are currently J 0 functioning tailings piezometers." In its 2008 
report, the consultants stated that 11 out of 19 of these piezos were in operation, now one less in 
20 10. 

The railings piezometers are ~ypically installed close to the embankments and the pore 
pressures are sensitive to the location of the tailings pond in relation to the embankments. 
The pore pressures observed in the tailings piezometers at the Main Embankment have 
shown slight fluctuations during the Stage 6b construction program in response to the 
development of the tailings beach and the subsequent re-location of the tailings pond away 
from the embankment. 

The "Stage 6b construction program," completed by August 2010, was the lifting of the TSF 
impoundment from elevation 954 meters to 958 meters. When the construction occurred, Knight 
Piesold also stated on page '8of 16' that by June 2010, MPMC had somehow decreased the annual 
accumulation of supernatant water in llie TSF - which had been constantly jncreasing by an average 
of 1.4 million cubic meters per year - down to a stancling volume of 650,000 cubic meters. 

Knight Piesoldreported that there were four fewer Embankment Foundation piezometers in 
operation than there were in 2008. Now only 8 out of the 19 were functioning. 

There are currently no fimctioning piezometers located in the Plane A foundation at the 
Main Embankment. Additional piezometers are planned/or installation in this location in 
the upcoming piezometer installation program. 

It is recommended that no additional raises be completed on the TSF until the lost 
instrumentation has been established. 

61 Knight Piesold Letter - Mount Polley Tailings Storage Facility - Instrumentation Repair, Productivity Upgrade antl 
remote Monitodng Capacity. Ref VA 10-0l 175. July 22, 20 I 0. 
62 Page 10, Characterization of pore pressure conditions in upstream tailings dams, by T. E. Martill, February 2002. 
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Knight Pieso1d reported that there were now 23 out of 32 Embankment FHI Piezometers 
functioning. In 2008 there were 22 that were functioning. 

Piezometer A2-PE2-03, located at the Main Embankment, showed a slight increase in pore 
pressures corresponding to fill placement during the Stage 6b construction program. This 
trend has been observed in the past with this piezometet and it is anticipated that the slightly 
elevated pore pressures will dissipate following the construction programs as they have 
previously. 

Knight Piesold reported that there were 15 out of 20 functioning Drain Pjezometers, the same 
amount cited in its 2008 report. 

Without having access to descriptive infonnation found in Knight Piesold's initial two-volume, 
I 995 Tailings Storage Facility Design Report, and/or its updated revisionary March 2005 Design of 
the Tailings Storage Facility to Ultimate Elevation, 63 where criteria are no doubt provided on the 
limited physical design integrity of Mount Polley,s TSF, the placement of 65 out of 92 piezotneters 
in the Main Embankment denotes the imp01iance and added emphasis that Knight Piesold had made 
on that section of the impoundment's structure. The engineers' attentive concern to the greatest 
number of piezometers on the Main Embankment was due to the Embankment's total construction 
height and base width, with the lowest elevation point of the Embankment at 913 meters. With 
J<njghtPiesold's design for a maximum TSF height at 965 meters, a final holding wall of the Main 
Embankment was to be 52 meters in total hejght! 

For most likely the same engineering design criteria, only 17 piezomcters (74 percent fewer) were 
placed throughout three Planes within and alongside a much longer Perimeter Embankment. It's 
lowest construction base, where the August 4, 2014 bTeacb occurred, began at elevation 931 meters 
witb full build out to elevation 965 meters, a final holding wall of 34 meters in total height. 

The geotecbnicat engineers placed less piezometer attention and required less pbysicaJ foundational 
strength (through the "modified centreline construction method") on the Perimeter Embankment 
section of the TSF because the engineers considered the Main Embankment as the most vulnerable 
over time due to its overall height. However, the engineers no doubt acutely understood the 
structural vulnerability of the Perimeter Embankment should the dam's crest rise beyond what they 
referred to as "the ultimate embankment crest elevation of 965 meters." 

A preliminary design of the TSF, completed by Knight Piesold in 2005, considered an 
ultimate embankment crest elevation of 965 m and provided storage for approximately 85 
Mt of tailings. The MPMC mine plan is evolving as new resources are discovered and it is 
possible that the ultimate mineable resource will exceed the ultimate storage capacity of the 
TSF as defined in the 2005 study. It is J"ecommended tltat the taililigs storage requirements 
be re-evaluated to asses.-; whetlier modifications are required to tlte TSF layout. [Bold 
emphasis] Additionally, the closure and reclamation plan for the TSF should be updated to 
reflect the increased resource and tailings storage requirements. The TSF should be 
designed for closure and defining the ultimate storage requirements along with the closure 
and reclamation plan for the TSF are key considerations for future design phases. 

63 See Appendix. B. 
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Apparently, concerns about the Perimeter Embankment's structural integrity first became evident in 
2010. When engineer Les Galbraith arrived for the annual TSF inspection on October 7, 2010, 
MPMC informed him of a "tension crack," which had initially been discovered. by a grader operator 
two months previous. The tension crack was located on the crest of the eastern section of the 
Perimeter Embankment near comer "86." When observed and reported by the grader operator to 
management in August 2010, management failed to report the disconcerting finding to its 
geotecbnicaJ engineers, and is therefore why KnightPiesold states in its report: 

lt should also be noted that the identification of a tension crack, or any other abrwrmal 
observation at the tailings dam, should be reported to the design engineer immediately a11d 
prio,. to a11y remedial action being taken. [BoJd emphasis] 
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Signed: 

Copy to: 

FORM F - 09 Rwo 
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-
~ Knight Hesold RECORD OF TELEPHONE CONVERSATION 
~ 

CON•ULTINO 

BETWEEN: JRK DATE: OS.Ma):-01 

TIME: 1:50 PM <(F'Jc::t/ 
AND: Eric LeNeve, MPMC FILE No.: 11162/14.01 -~ 

RE: Tailings oeerations and closure 

EL: MPMC has painted themselves Into a corner with tailings deposition, due to: 

- Filling ue the NE comer at the dume valve 

- Getting eiee fused late 

- Oeerator eroblems 

- Mine life scenario is looking grim at this eoint {eossible closure in Fall 2001} 

- Don Parsons wants to know if the:r: can continue discharging from the NE corner and simel:r: 

build ue the Perimeter Embankment as needed. i.e. What are advantages to controlling the 

suE!ematant pond? 

- Don wants Eric to eut together a salvage closure elan - What are the minimum stees that the:r: 

must take to control the suE!ernatant E!ond. 

- Plan ma:r: include not raising the Main Embankment. 

- Eric also eointed out that the:r: ma:r: have difficul!}'. in raising the crest of the Perimeter Embankment 

at an:r: rate, because the~ must discharge from the NE corner to do so. 

JRK: Several advantages to maintaining a beach, earticularl:r: with an uestream toe drain. 

- Also facilitates closure and reclamation. 

- Floating seigots have been used on other erojects and ma~ erovide temeora!}'. relief from the 

dee2sition eroblem during construction. 

EL: This is all brainstorming at this E!Oint, but he would like KP to be aware of these eotential 

develoE!ments. He will call to discuss further in the next couple of da:r:s. 

JeJL -Signed: 

Copy to: 

FORM F - 09 ~·o 
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Suite 1400 – 750 W. Pender Street, Vancouver, BC  V6C 2T8 
Phone:  604-685-0543  Facsimile:  604-685-0147 

MEMORANDUM

To: Mr. Ron Martel Date: April 23, 2010 

Copy To: Greg Johnston  File No.: VA101-1/29-A.01 

From: Mark Smith Cont. No.: VA10-00687 

Re: Monitoring of Inclinometers 

This memorandum summarizes the most recent inclinometer information at the tailings storage facility.    
Inclinometer data is collected at  four locations shown on Drawing 210R0 by Knight Piésold (KP) and 
Mount Polley Mining Corporation (MPMC).  The recent inclinometer data survey was completed on April 
14, 2010.  Displacements have been observed in one of the inclinometers, SI01–02.  Experience gained 
over the past three years has indicated that inclinometer SI01-02 displacements increase during 
construction.  This is likely due to temporary reduction in strength due rapid loading of a low permeability 
soil.  Inclinometer SI01-02 has been monitored weekly during the Stage 6b construction program (March 
4 to April 14).  The cumulative displacement since installation are shown on Figure 1.  Figures 2 to 4 
show the cumulative displacements for the remaining three inclinometers. 

The largest displacement recorded is at inclinometer SI01-02.  The displacement is isolated to a zone 
located 10m below original ground.  The inclinometer survey on April 14 was completed while the haul 
road beside the survey site was in use.  Haul road activity during the survey may have impacted the 
results.  The inclinometer SI01-02 cumulative displacement at 10m depth is 2.8mm.  Cumulative 
displacement has continuously increased since inclinometer installation.  However, the five reading prior 
to the April 14 survey do not show movement.  The inclinometer readings from April 14 should be 
revaluated when more data is available from the scheduled survey in the week of 19 April.

The data from the inclinometer survey shown on Figures 1 to 4 is generally consistent.  Data from a 
survey conducted on January 11 has been removed from the data set.  This January 11 survey data has 
been removed as it showed excessive displacements that are not seen in subsequent surveys.

The cumulative displacement for the zone of interest in inclinometer SI01-02 at 10m depth is shown on 
Figure 5.  Figure 5 includes notes showing the time period of embankment construction and buttress 
construction.  The available data indicate that embankment construction and increased displacement 
rates are correlated.  The displacements are summarized as follows: 

 The average displacement rate during the Stage 5 construction was 0.07mm/month. 
 The average displacement rate between Stage 5 and Stage 6a was 0.01mm/month. 
 The average displacement rate during Stage 6a construction was 0.2mm/month.
 The average displacement rate between Stage 6a and Stage 6b was 0.05mm/month.
 The average displacement rate during the Stage 6b construction is 0.01mm/mo (disregarding the 

April 14 survey). 

The displacement rate is likely correlated to increased loading.  This loading change may be rapid during 
embankment construction.  Similarly the accreting tailings surface results in a slower increased loading 
condition.  It is noted that the increases in displacement rate exhibited during the Stage 5 and Stage 6a 
construction have not been seen in Stage 6b.  This is most likely due to the increased resistance 
provided by the buttress.
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Knight Piesold 
CONSULTING 

The one Inclinometer SI01-02 Indicates that embankment foundation deformation continues. The 
inclinometer survey to date show that the displacement rate is slowing. The expected increase in 
displacement rates during the Stage 6b construction program has not occurred. Knight Piesold 
recommends continued weekly surveys of the inclinometers during construction and biweekly surveys for 
the first month after construction. Monitoring frequency may be reduced to monthly, if the first month post 
construction data show the embankment displacement rate is stable and acceptable. A review of data 
from inclinometers SI06-01, SI06-02 and SI06-03 indicates that there have been no displacements 
measured in these inclinometers. 

Signed: 
Mark AC Smith, E.l.T - Staff Engineer 

Approved: ~ 
~ Ken Brouwer, P.Eng. - Managing Director 

Attachments: 
Figure 1 Rev 0 
Figure 2 Rev 0 
Figure 3 Rev O 
Figure 4 Rev 0 
Figure 5 Rev 0 

Drawing 210 Rev 0 

/macs 

Down Hole Inclinometer Displacement SI01-02 
Down Hole Inclinometer Displacement SI06-01 
Down Hole Inclinometer Displacement SI06-02 
Down Hole Inclinometer Displacement SI06-03 
Cumulative Displacement Inclinometer SI01-02 

Tailings Storage Facility- Stage 6b Main Embankment Plan 

2 of 2 VA10-00687 
April 23, 2010 
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Suite 1400 – 750 W. Pender Street, Vancouver, BC  V6C 2T8 
Phone:  604-685-0543  Facsimile:  604-685-0147 

MEMORANDUM

To: Mr. Greg Johnston Date: April 27, 2010 

Copy To: Mr. Les Galbraith File No.: VA101-1/29-A.01 

From: Mark Smith Cont. No.: VA10-00389 

Re: Mt. Polley TSF - Snow and ice in the Perimeter Embankment 

A large quantity of snow and ice was found in the Perimeter Embankment in early 2010.  Snow was 
initially noticed on February 12 between Zone S and Zone U near to corner 2 (see attached sketches).  
The site engineer recommended the snow be removed, and later the same day the snow was removed 
with a hoe.  As a result of the excavation the snow was observed to be between 0.1-0.2m thick, extended 
approximately 10-15m along the embankment and the full depth of the till - sand interface.  Ice was 
discovered at the bottom of this excavation.  A 12m trench was excavated perpendicular to the 
embankment to ascertain the extents of the ice.  The ice was found to be a horizontal layer between the 
Stage 5 and Stage 6a sand cells; variable in thickness up to 1m, the ice was in contact with the till and 
extended beyond the test trench.  After discussions with Mount Polley staff that stressed the importance 
of removing the ice it was decided to excavate the Zone U and attempt to find the boundaries of the ice. 

Excavations started at the site of the original test trench and proceeded towards corner 1.  The final 
excavation extended approximately from chainage 27+00 to chainage 31+00 and a minimum of 13m 
upstream from the setting out line.  The excavation required 6 days to complete, all ice was removed and 
the hole was filled with waste rock over 2 days.  The excavated sand was spread over the top of the hole 
and will now form the Stage 6b Zone U.  The excavation did not remove all of the ice, the remaining ice is 
13m or more upstream of the SOL and is therefore part of the tailings pond.  Mount Polley has excavated 
additional test trenches at the approximate centre of all the sand cells constructed after freeze up, no 
snow or ice was found. 

The ice is likely the result of pond water seeping into a low point in the Zone U.  It was observed during 
the October construction that Zone U near corner 2 was lower that the surrounding tailings beach.  This 
area of lower Zone U was limited to the area where ice has now been removed.  Water was able to 
accumulate in this low area and come to rest against the Zone S till.  The water eventually froze, and was 
then covered by snowfall.  The ice and snow were then covered by rock to form the base of the sand cell.  
The rock provided insulation and prevented the ice from melting when the warmer tailings water was 
flowing into the sand cell.  The Knight Piésold site engineer has discussed the origins of the snow and ice 
with both Mount Polley operators and management, all future sand cells will be cleared to competent 
material prior to rock or sand placement. 
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CONSULTING 

Signed: 
Mark Smith, E.l.T. - Staff Engineer 

Approved: ~ 
~Ken Brouwer, P.Eng. -Managing Director 

Attachments: 
Drawing 220 RevO Tailings storage Facility - Stage 6b Perimeter Embankment - Plan 

(modified by hand) 
Drawing 226 RevO Tailings storage Facility- Stage 6b Perimeter Embankment - Detail 

(modified by hand) 

Photo 1 
Photo 2 
Photo 3 

/macs 

Snow in Perimeter Embankment 
Ice in Perimeter Embankment 
Perimeter Embankment Excavation 

2 of 2 VA10·00389 
April 27, 2010 



IN
V

E
S

TIG
A

TIO
N

 K
P

 1-9  171 of 500

\ 

E'.M8ANKMENT SETTING OUT POINTS - ·-.. Stlt•M.1A ......... .... Ull2UAa1 sesm .. 1 ... ._,.,~ -~1"'91 .. St1•2M1ta .......... ... U llNtWt &etlfil.IOt ... ''" .... ...... .,, .. S l1ttMtu .......... .. ''''** 5'6t5Ut1 ., St1t tnl• -0!0'24' .. UlOtlUO;)t ...... ,. 
'" 

I 

\ 
-...... ..... .. 
, .. n .tt 
.~ .... 
11'•$01:1 ..... .. 
'1'l •7t-to 
)1•91' .t) 

o·~• ... ,u.l 

\ 

~------~ \ 
------\------- ··.·. 

!!2:!ll= 

7 ,..tlJIMf~llAC .,t.iu..,_lMQ(tf\W.tlONSlrillll~ 
MtTIWa.UN.UI HOll0011~. 

l. rtll11.-.oltlt0C~OI' fl lllM1.ltOUICl'W)Cr"°'1f'\'• 
l'ftfCJIUtl'OOH~llCOIJITIWCIOoi~fHAl e 
O(IMM.llTfOT01t•IAt•ACllONOl'l(,HIQHlfl'IUCl.Ot.10. 
~Tl-fl(Ot.A/.1~'(~ 

ISSUED FOR CONSTRUCTION 
MOUNT POLLEY MINING CORPORATION 

MOUNT POLLEY MINE 

TAILINGS STORAGE FACILITY 
STAGE 6b PERIMETER EMBANKMENT 

PLAN 

VA101·1126 220 0 



IN
V

E
S

TIG
A

TIO
N

 K
P

 1-9  172 of 500

... 

!!2!ll: 
t f-Cf'AMlU\llti,.9"0fCAtlOl4NiOl'-GCMi>$MCJlllO "'4. 

l. M.lO~N'llE.11'1.W'.t.UAtTftt.SN#Otlt.'t'All(IH:)~ .. 
Mll iu.....,..1$J1110T'EOO'fKlt<YAIL 

J, 1'1AO& ' • COHSTAUCTlON Ail IJM.$m t$ ~ll NO 
'W\l.11 COH,_1111MIOOl.llllHOTi eci $fA(jof J'OUiOHOf Tl4! T? • 

... 1t«S'IAGll .. l)Ut(lll'Ol1MlTMING55Toiw;El'AQ.11YI$ 
M{IM:Aftl>OfOA~l4tECOHSTJllJJCnOH~l~U.i'. 

COMl'lltlO 10 rtt1. iaA1'\$tl\CTIQfl!Of K.'WQft ptUOl.0\11). 
N'IJ1Ml!fl(OUl.AlOR'l'~I. 

c 

, ... 

: 
i 

I 
ISSUED FOR CONSTRUCTION t 

...... • .. ""'"""""'====,,,,.=== ......... ~. I 
Knight Piesold 

C0 "8ULTtNO 

MOUNT POLLEY MINING CORPORATION 

MOUNT POLLEY MINE 

TAILINGS STORAGE FACILITY 
STAGE 6b PERIMETER EMBANKMENT 

DETAIL 

VA101 · 1126 226 0 



 1 of 2 VA10-00389 
M:\1\01\00001\29\A\Correspondence\Va10-00389 PE Snow\Photos\Photos.Doc  April 27, 2010

MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY MINE

     PHOTO 1 – Snow in Perimeter Embankment  

 PHOTO 2 – Ice in Perimeter Embankment 
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MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY MINE

 PHOTO 3 – Perimeter Embankment Excavation 
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Suite 1400 - 750 West Pender Street 
 Vancouver, BC Canada  V6C 2T8 
File No.:VA101-1/29-A.01 
Cont. No.:VA10-01175 Tel:   604.685.0543 
 Fax:  604.685.0147 
 www.knightpiesold.com

July 22, 2010 

Mr. Ron Martel 
Environmental Superintendent 
Mount Polley Mining Corporation 
P.O. Box 12 
Likely, BC  V0L 1N0 

Dear Ron, 

Re: Mount Polley Tailings Storage Facility  
Instrumentation Repair, Productivity Upgrade and Remote Monitoring Capacity 

Introduction 

The Mount Polley Mine Tailings Storage Facility is a large earth and rock fill embankment located in 
central British Columbia.  The Tailings Storage Facility is monitored on a regular basis to ensure safety, 
as an early warning of undesirable conditions and to confirm the structure meets or exceeds regulatory 
requirements.  The regulatory requirements include regular dam safety reviews by a suitably qualified and 
experienced engineer.  The most recent dam safety review was completed by AMEC in late 2006.  This 
review indicated that there is "about the right" amount of instrumentation in the embankment but there is 
little redundancy.  The dam safety review recommended that lost instrumentation be re-established, 
Knight Piésold (KP) agrees with this recommendation.   

The two major types of instrumentation in the Tailings Storage Facility (TSF) are piezometers and 
inclinometers.  The piezometers provide information on the internal water pressure in various parts of the 
embankment and foundation.  The piezometers are all vibrating wire (VW) type instruments.  VW 
piezometers are widely used in geotechnical instrumentation, are generally robust and have a long life 
span. However, over time there have been failures of instrumentation and damage to data cables 
resulting in non-functional instrumentation.  The inclinometers are industry standard slotted pipe that is 
read by a manually operated probe. 

This letter summarizes the replacement of instrumentation and highlights two options for improving the 
TSF instrumentation, as follows:  

 A Base Case to replace non-functional instrumentation to develop a satisfactory level of TSF 
instrumentation 

 A Productivity Improvement to significantly reduce the amount of time required to complete routine 
monitoring of the TSF instrumentation, and 

 The installation of Remote Monitoring capability for instrumentation on the TSF. 

An estimated cost has been developed for the replacement and modifications to the TSF instrumentation.  
The estimated cost for instrumentation includes input from sole sourced suppliers for the major expense 
items.  The cost estimate is to establish the approximate cost of each option and some efficiencies may 
be achieved by a soliciting a more detailed bid of the work required. 
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Current TSF Instrumentation Status 

The installed instrumentation in the TSF includes a total of 91 piezometers and 5 inclinometers.  Of these 
48 piezometers are functional and 43 piezometers are not functional, 4 inclinometers are functional and 1 
is not functional.  The inclinometers are all installed in the main embankment.  The functional 
inclinometers include 3 that are generally showing minimal movement and 1 inclinometer that shows 
localized movement.   

The distribution of non-functioning piezometers is not random and a large portion of the Main 
Embankment foundation instruments have stopped functioning.  In total 20 piezometers have been 
installed in the Main embankment foundation and 7 (35%) are functional.  All 6 of the foundation 
piezometers in the A instrumentation plane have been damaged, 2 piezometers remain functional in the B 
instrumentation plane.  This is the main area of concern due to a low strength glaciolacustrine unit that 
underlies a portion of the Main Embankment including the A and B instrumentation planes.  The 
inclinometers and Main Embankment foundation piezometers are installed to monitor this glaciolacustrine 
unit.  The TSF monitoring program is in part to confirm that the displacement and pore pressure in the 
glaciolacustrine unit are within acceptable limits.    

The Ministry of Energy Resources, Petroleum and Mines (MEMPR) have previously expressed concerns 
about the characterization and behavior of the glaciolacustrine unit under the Main Embankment.  A point 
of concern that has been raised by MEMPR is the amount of laboratory testing available to define the 
strength of the glaciolacustrine unit. 

Base Case 

The base case is to replace non-function VW piezometer instrumentation and install a level of 
redundancy in the VW piezometers.  The collection of samples for laboratory testing can be completed at 
the same time as drilling the new instrumentation holes.  This base case is a minimum level of 
replacement TSF instrumentation required.  The base case includes the following: 

 5 holes in the TSF main embankment for replacement instrumentation.  Of these drill holes, 2 holes 
60 m deep will be drilled from the crest of the dam and 3 holes 25 m deep will be drilled from the dam 
buttress.  A total drilling length of approximately 200 m is estimated. 

 Install inclinometer casing in all holes. 
 Install 4 VW piezometers in each hole (3 as replacement instruments and 1 for redundancy).  
 Recovery of samples of the glaciolacustrine unit for laboratory testing. 
 Laboratory testing of samples from the glaciolacustrine unit. 

The drilling costs are based on a cost estimate by Geotech Drilling attached in Appendix A.  The drilling 
cost estimate includes for inclinometer supply and installation, VW piezometer installation and soil 
sampling.  The drilling cost estimate should be considered as an approximate cost as adjustments to the 
program are likely required.  The KP costs and laboratory testing costs have been estimated by Knight 
Piésold.

Productivity Improvement 

The productivity upgrade includes everything described in the Base Case and additional items to 
significantly reduce the time and complexity of instrumentation monitoring.  The goal is to reduce the work 
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load and time taken monitoring the TSF.  An additional benefit is automation is expected to improve the 
accuracy of the data.  Two additional items are proposed:  

1. Centralize the location of VW piezometer reading points.  This will include developing an upstream 
and downstream readout location on each embankment.  The readout locations would collate the 
data collection for the instrumentation planes and provide a common interface.  The piezometer 
cables would be extended and routed to the appropriate readout location.  For example, on the 
Perimeter Embankment a downstream readout location would be installed in the vicinity of the 
seepage collection pumps house.  The VW piezometer cables from the 3 instrumentation planes in 
the perimeter embankment would be routed to the readout location.  The cost for establishing 
centralized readout locations has been estimated by KP.  

2. Install a fixed inclinometer consisting of a ShapeAccelArray from Measurand in the existing 
inclinometer that is showing deflections.  A ShapeAccelArray (SAA) is a comparatively new method in 
geotechnical engineering for monitoring deflections in inclinometers.  The SAA is significantly faster 
and easier to read using a laptop computer.  A SAA is cheaper to automate compared with traditional 
inclinometers.  A brochure for the ShapeAccelArray is attached.   

The installation of an SAA will allow automation of the inclinometer.  Automation will facilitate regular 
inclinometer readings collected remotely from the Mount Polley site office.  The readings from a fixed 
inclinometer can be completed very rapidly in a small fraction of the time currently required to 
complete an inclinometer survey.  A cost estimate for an inclinometer SAA and remote retrieval 
package from Measurand is attached.  The cost of automation is approximately 60% of the quoted 
cost and savings could be made by electing to complete manual readings using a laptop.  This cost 
estimate is approximate and may be adjusted based on the data retrieval method selected by Mount 
Polley Mine.

Remote Monitoring 

The remote monitoring of all of the geotechnical instrumentation is possible.  The remote monitoring 
would require the work described in the Base Case and Improved Productivity.  In addition the VW 
piezometers would be monitored by a remote solar powered system and radio communications system.  
The current inclinometers would all have arrays installed and would be able to be remotely read.  A cost 
estimate for the VW piezometer readout system has been provided by Measurand and is attached.   

Summary 

The instrumentation at the Mount Polley TSF has experienced damage over time.  The replacement of 
some of the non-functional instrumentation is now necessary.  This letter details the base cost to replace 
non-functional instrumentation and summarizes opportunities for reduced the difficulty and time required 
for TSF monitoring.  The monitoring of the TSF instrumentation requires a reasonable time investment by 
Mount Polley Mine staff and/or KP staff.  Two systems to reduce the time required to monitor the TSF and 
the setup cost to implement the systems are summarized. 

It is recommended that the TSF instrumentation replacement be completed this year.  To help satisfy 
concerns previously raised by MEMPR it is recommended that the replacement instrumentation should be 
either installed or at an advanced planning stage in time for the annual inspection of the Mount Polley 
TSF.
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The estimated cost for the replacement of non-functional piezometers and installation of additional slope 
inclinometers is in total $195,000, the total cost for the alternative option to simplify the monitoring of the 
TSF is estimated to be $230,000. The total cost for a second alternative for remote monitoring of the TSF 
geotechnical instrumentation is estimated to be $310,000. A breakdown of the estimated costs is 
included on Table 1. We trust this information will assist you in planning for the TSF. Please contact us if 
you have any questions or would like additional information on the described systems. 

Yours truly, 
KNIGHT PIESOLD LTD. 

Prepared by: 
Greg Johnston, M.Sc. 
Engineering Geology and Geotechnical Specialist 

Attachments: 
Table 1 Rev A Cost Estimate 

Geotech Drilling - Cost Estimate 
Measurand - ShapeAccelArray (SAA) Brochure 
Measurand - Quote 38 - Fixed Inclinometer 

~( ~ 
Approved: 
Ken Brouwer, P.Eng. 
Managing Director 

Measurand - Quote 40 - Remote Monitoring of VW Piezometers 

/gj 

4 of 4 VA10-01175 
July 22, 2010 



Option Item Item Cost Total
Base Cost

Drilling $130,000
Replacement VW Piezometers $15,000
Laboratory testing $20,000
Knight Piesold site and office support $30,000

Total $195,000
Productivity Improvements

Base Cost plus the following $195,000
Mount Polley Excavator for 3 days (NOTE 1)

VW piezometer cable and readout locations $7,000
Fixed Inclinometer $23,000
Knight Piesold site support $5,000

Total $230,000
Remote Monitoring

Productivity Improvements plus the following $230,000
Additional fixed inclinometers $28,000
Remote monitoring for VW Piezometers $44,000
Knight Piesold site support $8,000

Total $310,000

INSTRUMENTATION REPLACEMENT
COST ESTIMATE

TABLE 1

MOUNT POLLEY MINING CORPORATION
TAILINGS STORAGE FACILITY

Total $310,000
M:\1\01\00001\29\A\Correspondence\VA10-01175 - Instrumentation Replacement\Tables\[Table 1 - Cost Est.xlsx]Sheet1

NOTES:
1. MOUNT POLLEY MINE EXCAVATOR TIME NOT INCLUDED

A 22JUL'10 GL GIJISSUED WITH LETTER VA10-01175 KJB
DATE DESCRIPTION PREP'D CHK'D APP'DREV
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Bill to: Knight Piesold Ltd. 

Care of: Knight Piesold Ltd. 

Cost Es ti mate 
Date: Tuesday, October 27, 2009 

Revised No./Oate: 5-Jul-10 
1400 750 West Pender Street 
Vancouver, BC V6C 2TB 

~~~~~~~~~~~~~~~-

Project Manager: _R_,y._a_n_S_a_m_is _________ _ 
Cost Estimate No.: 1KRS10-0043 

~~~~---~~--~~~~~~~-
Unit No. (Drill Rig): Odex/Mud Rotary Drill ATTN: Mark Smith/Greg Lewsley 

Tel: 1-604-685-6543 
Email: msmith2@knightpiesold.com 

Location: Mount Polley 
Province: BC 

Scope: This cost estimate is for 5 boreholes to 40 meters {130 ft) with 2 vibrating Wire installs per hole. 4 boreholes to 30 meters (100 ft) with 2.75" SI 
casing installed, and 3 boreholes to 30 meters (100 ft) with 2" monitoring wells installed. Soil coring (HQ3) will be required in the last 40 ft of 
the vibrating well installs, and the last 75 ft of the inclinometer holes. No sampling required in monitoring well holes. 

2 
3 

4 
5 

6 

7 
8 

9 

10 

11 

12 

13 

14 
15 

16 
17 

18 
19 

20 

21 
22 
23 

24 
25 

26 
27 

28 
29 

190 

70 

54 

19 

19 

19 

19 

9 

500 

850 

16 

27 

3 

6 

650 

40 

3 

3 

60 

22 

105 

15 

12 

36 

12 

hrs 

hrs 

us 
hrs 

shift 

shift 

shift 

shit 

hrs 

ft 

ft 

shift 

10 ft 

10 ft 

ea 

ft 

10 ft 

ea 

ea 

bags 

bags 

5 ft 

bags 

bags 

bags 

ea 

Odex Drilling I Soil Coring 

Overtime (after 8 hours, weekends, stats/two man crew) 

Mob I Demob to Mount Polley 

Crew travel 

Support vehicle(truck mount) 

Crew subsistence (two man crew) 

Air compressor (300/200) 

__ rout pump /Mud Pump Rental 

Safety meeting 

Diamond Bit Wear Consumption 

Odex bit wear consumption 

High Pressure Diamond Pump Rental 

P - Solid 1·, 1.5" or 2" p.v.c. well casing 

P - Slotted 1 ", 1.5" or 2" p.v.c. well casing 

P - 1 ", 1.5" or 2" slip caps 

P - 1" PVC (for Vibrating wire installs) 

P - 2.75" Slope Inclinometer 

P - 2.75" Slope Inclinometer Top Cap 

P -2.75" Slope Inclinometer Grout Anchor 

P - Bentonite Chips (Possible Option) 

P - Sand 

P - Acrylic Liners for Soil Coring 

P - Premix grout 

P - Fast Set Concrete 

P - Portland Cement 

P - Stand up casing protectors 

Tem..&o.-= E.&O.E. Cod--lbr60da)<. ~/°""""""1,_•..,.""atle"..,...mtiyoft.edND. l.od.-or..........-loolng .. bed""'J"dJl-plw1S!I. ~ 
re..&..-.g--"""1lleallun<a,_.,..._ _,,._._.,.,,..,R£oapl.2"-"-5will"""1'"p..t""'-· _.....,.,..,acC<flledn-"1S .. J<
~&.rlM5.naennoificDJnilteeeiwd. 

~une items beginning with P denote PST chargeable items .. 

British Columbia 

5052 Hartway Drive • Prince George • British Columbia • Canada • V2K 587 

Tel: (250)962-9041 • Fax: (250)962-9046 · Web: geotechdrilling.com 

275.00 52,250.00 

65.00 4,550.00 

2750.00 2,750.00 

149.00 8,046.00 

249.00 4,731.00 

279.00 5,301.00 

425.00 8,075.00 

199.00 3,781.00 

149.00 1,341.00 

19.50 9,750.00 

5.75 4,887.50 

249.00 3,984.00 

36.87 995.49 

49.45 148.35 

3.45 20.70 

1.87 1,215.50 

148.35 5,934.00 

6.90 20.70 

417.00 1,251.00 

28.55 1,713.00 

15.52 341.44 

20.40 2,142.00 

34.44 516.60 

17.25 207.00 

23.75 855.00 

109.25 1,311.00 

Subtotal $ 126,118.28 
P.S.T. $ 1,167.02 
G.S.T. $ 6,305.91 

Promotion Code: 

Thank You for Your 
Business! 
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How long is a typical SAA7 

Most Field SAAs are near 32 m (1 04'). 
Most Research SAAs are 7.32m (24') 
long. Lengths up to 1 OOm (300') are 
possible. 

How long are the rigid segments 
in an array? 

Standard j oint-center t o joint-center 
lengths are 305 mm (12") and 500 
mm (19.7"). 

Do I need a casing for SAAs7 

SAA should be installed in 2 ?mm 
(1 .OS ") ID casing (i nexpensive PVC 
electri cal conduit) . The array 
and cas ing are flex ible enough to 
survive deformations of tens of cm 
(feet). The 27 mm casing will fi t 
into inclinometer casing, enabling 
recovery of some defunct SI si tes . 

Can I re·use an SAA7 

After typical deformat ions, SAA may 
be removed from th e casing and 
installed elsewhere. 

For more informat ion on Shape
Acce lArray and other Measurand 
products: 

measurand 
SHA PE A DVANTAGE 

21 11 Hanwell Rd 
Fredericton, NB CANADA 

E3C l M7 
(ph)506.462-9119 
(fax)506 462 9095 

www.MeasurandGeotechnical.com 
www. meas u rand. com 

measurand 
SHAPE ADVANTAGE 

ShapeAccelArray 
(SAA) 
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Introduction 

SAA is an array of rigid segments 
separated by special joints . Triaxial 
MEMS gravity sensors in the segments 
measure tilt. SAA produces data 
equivalent to inclinometer data but 
over much larger deformations. 
SAA may be used vertically to track 
magnitude and direction of lateral 
deformation, and horizontally to track 
vertical deformation. In any pose, 
3D vibration data are available from 
selected locations along the array. 

There are two basic types : -- 0 -c.: 
and 0 cseci . Each is available in 
increments of 8 segments, where 
standard segment lengths include 
305 mm (12") and 500 mm (19. 7"). 

The main distinctions are speed, 
number of segments, and power 
consumption. 

SAAF is designed for solar
powered installations with wireless 
communication. SAAF may be up to 
100 m long. Long-term accuracy for 
30 m (96') SAAFs is 1 .5 mm (0.06"). 

Vibration data are available from up 
to 3 segments along the array at 40 
Hz sampling, and at 35 Hz from 4 
segments. 

All communication in the array is 
digital. Data are carried in a small 
cable to a digital logger. Most 
installations use solar power and 
provide wireless data over the 
internet. 

SAAR is designed to collect high 
frequency data from all sensors 
continuously. 

Each microprocessor in an SAAR (1 
microprocessor per 8 segments) has 
a dedicated communication line. 

SAAR can be supplied with up to 24 
high-speed segments. 
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111easurand 
SH,JJ,PC. AOVl'l lllT..iGL 

Quotation 

Quote 
Prepared 

For 

Item 

SAAFSOO 

Enclosure 

SAAReg 

SAA232 

1J*ProSupport 

Custom 

SAAUSB 

*CRlOOO 

CRlOOOlntPack 

Solar20W 

SolarBracket 

NOTES: 

Greg Lewsley 

Knight Piesold 

750 West Pender Street 

Suite 1400 

Vancouver, BC V6C 2T8 CAN 
(604) 685-0543 Fax: (604) 685-0147 

Quote Date 

Quote Number 

Sales Contact: 

Quote for 2 holes with remote data retrieval 

Description Qty Price DD 

SAA Field Octet (0.5 m segments) 4 $1,673.30 

Earth Station Enclosure 1 $993.25 

SAA Charge Regulator 1 $269.10 

RS485 to RS232 converter w/Power switching 2 $450.15 

Project Support Time 1 $5,000.00 
Installation assistance cost (lndusive) 

Radio package for retreival of data (Includes Radios, 1 $3,700.00 
Antennas and mounting Hardware) 

RS485 to USB PC connection kit for SAA 1 $596.90 

Campbell Scientific CRlOOO Datalogger 1 $2,397.45 

SAA-CRlOOO Integration Package 1 $978.55 

20 Watt Solar Panel 1 $391.40 

Solar Panel Bracket 1 $97.85 

Total Items 

Labor I Shipping 

Harmonized Sales Tax Exempt 

l rotal Quote 

All Quotes are valid for 60 Days. All Pricing are in USO unless otherwise specified. 
* Denotes Distributor discounts do not apply 

11 Please contact Measurand Inc. Prior to ordering 

(1) a) Unless otherwise specified, SAAs have no unsensorized segment at the far end; 
b) Unless otherwise specified, SAAs have one unsensorized segment at the near end that provides 

an attachment point and junction to the cable. This segment and a stiffer portion of the cable 
occupy approximately 30 cm (1') "extra" beyond the length of sensorized segments. The cable can 

Sales@measurand.com http://www.measurand.com 

2111 Hanwell Road, Fredericton NB E3C 1M7 Tel: (506) 462-9119 Fax: (506) 462-9095 

Licensed To: Measurand Inc 

Jun-24-2010 

38 

DJ Snodgrass 

Extended Price 

$6,693.20 

$993.25 

$269.10 

$900.30 

$5,000.00 

$3,700.00 

$596.90 

$2,397.45 

$978.55 

$391.40 

$97.85 

$22,018.00 

$0.00 

$0.00 

$22,018.00 

1/ 2 
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111easurand 

Quote 
Prepared 

For 

SH,JJ,PC. AOVl'l lllT..iGL 

Greg Lew sley 

Knight Piesold 

750 West Pender Street 

Suite 1400 

Vancouver, BC V6C 2T8 CAN 
(604) 685-0543 Fax: (604) 685-0147 

Quotation 

Quote Date 

Quote Number 

Sales Contact: 

Jun-28-2010 

40 

DJ Snodgrass 

Quote for datalogging equipment for monitoring Peizometers around site. 

Item Description Qty Price Extended Price 

Custom 10 installations for monitoring Peisometers. Can 
monitor multiple probes on each station 

1 $38,733 .0 
0 

Item includes logging equipment as well as radio communications to allow for one collection point via 

radio. 

Solar20W 20 Watt Solar Panel 

Solar Panel Bracket 

11 

11 

$391.40 

$97.85 SolarBracket 

NOTES: 

Total Items 

Labor I Shipping 

Harmonized Sales Tax Exempt 

ITotal Quote 

All Quotes are valid for 60 Days. All Pricing are in USO unless otherwise specified. 
• Denotes Distributor discounts do not apply 

11 Please contact Measurand Inc. Prior to ordering 

(1) a) Unless otherwise specified, SAAs have no unsensorized segment at the far end; 
b) Unless otherwise specified, SAAs have one unsensorized segment at the near end that provides 

an attachment point and junction to the cable. This segment and a stiffer portion of the cable 
occupy approximately 30 cm (1') "extra" beyond the length of sensorized segments. The cable can 
be turned 90 degrees within this dimension. When planning installation depth, this "extra" length 
mu st be accounted for; 

c) SAAFs are built in groups of 8 segments called octets. A SAAF may be ordered with a partial octet 

(example: 14 segments instead of the standard 2 x 8 = 16 segments). Because this entails a special 
production run, pricing is per fully populated octet. For the example above, this entails pricing for 2 
octets (16 segments instead of 14). 

(2)Payment Terms: Net 30 days from time of shipping. Overdue accounts will be subject to interest and penalties; 

$38,733.00 

$4,305.40 

$1,076.35 

$44,114.75 

$0.00 

$0.00 

$44,114.75 

(3)Freight charges not included in total prices unless otherwise specified. Please indicate preferred shipping method on purchase order. Freight charges will 

be added at time of sale; 
(4)Applicable taxes will be calculated and added at time of sale 

Components Description: 
See "Specification/Ordering list" and "Ordering Guide" at www.MeasurandGeotechncial.com/downloads" for assistance in interpreting the quoted 

Sales@measu rand .com http://www.measurand.com 

2111 Hanwell Road, Fredericton NB E3C 1M7 Tel: (506) 462-9119 Fax: (506) 462-9095 1/ 2 

Licensed To: Measurand Inc 
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Suite 1400 - 750 West Pender Street 
 Vancouver, BC Canada  V6C 2T8 
File No.:VA101-1/29-A.01 
Cont. No.:VA10-01620 Tel:   604.685.0543 
 Fax:  604.685.0147 
 www.knightpiesold.com

November 23, 2010 

Mr. Ron Martel 
Environmental Superintendent 
Mount Polley Mining Corporation 
P.O. Box 12 
Likely, BC  V0L 1N0 

Dear Ron, 

Re: Tailings Storage Facility Instrumentation Replacement Program, Drilling Cost Estimates 

Introduction  

The Mount Polley Mine has several options for the instrumentation replacement program required at the 
Tailings Storage Facility.  These options are described in the Knight Piésold Letter VA10-01175.  The 
installation of the replacement instrumentation will include a drilling program; this drilling program is the 
largest cost item in the instrumentation replacement program.  Mr. Ron Martel of Mount Polley Mine has 
requested Knight Piésold assist with the selection of a suitably qualified drilling contractor.    

To assist Mount Polley in managing the drilling costs Knight Piésold has obtained three competitive 
quotes from qualified drilling contractors.  Knight Piésold has experience working with all three 
contractors on similar programs and based on our experience, we believe that all are capable of 
completing the work.  

Drilling Program 

The drilling contractors were requested to provide cost estimates and comment on drill availability.  The 
drilling program is summarized as: 

 5 drill holes in total, 2 drill holes to 60m and 3 drill holes to 25m 
 Supply and install slope indicator casing in each drill hole 
 Install 4 vibrating wire piezometers in each drill hole, (supply by others) 
 Collect soil samples and evaluate geotechnical conditions encountered in the foundation soils, and 
 All drill sites will be truck accessible ( Mount Polley to provide suitable drill site access) 

Cost Estimate 

Three drilling contractors were requested to provide cost estimates.  A copy of the cost estimates 
provided by each of the drilling contractors is attached.  The cost estimate provided by Foundex 
Explorations Ltd. included for the supply of vibrating wire piezometers.  To facilitate a cost comparison 
between the potential contractors the HST has been excluded and the Foundex Explorations Ltd. cost 
estimate has been adjusted to exclude supply of vibrating wire piezometer and cable.  The summarized 
cost estimates excluding HST are: 
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Knight Piesold 
CONSULT I NG 

1. Mud Bay Drilling Co. Ltd. 
2. Geotech Drilling 
3. Foundex Explorations Ltd. 

$63,700 
$69,700 
$81,300 

All three contractors have verbally confirmed they have a drill available before the end of the year. 

Summary 

The selection of a drilling contractor from this short list is required by Mount Polley Mine. It is 
recommended that Mount Polley directly contract the drilling contractor in order to avoid any mark-ups 
that would be applied by Knight Piesold . Knight Piesold is available to assist Mount Polley with the 
drilling contract document review. 

In addition to the drilling costs, the specified instrumentation will also need to be purchased. Knight 
Piesold is expecting cost estimates for the instrumentation purchase later this week, and will be reported 
in a separate letter. 

We trust this will help your selection of a drilling contractor. This instrumentation replacement program is 
overdue and we recommend that it be initiated as soon as possible. Please call Greg or Ken if you have 
any questions. 

Yours truly, 
KNIGHT PIESOLD LTD. 

Signed: 
Greg Johnston, M.Sc. 
Eng ineering Geology and Geotechnical Specialist 

Attachments: 
Cost Estimates by: 
Geotech Drilling (1 page) 
Mud Bay Drilling Co. Ltd. (1 page) 
Foundex Explorations Ltd. (3 pages) 

Copy To: Luke Moger 

/gj 

2 of 2 

Approved: 
Ken Brouwer, P.Eng. 
Managing Director 

VA10-01620 
November 23. 2010 
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\~Geotech ·v DRILLING 

Bill to: Knight Piesold Ltd. 

Care of: Knight Piesold Ltd. 

Cos ... s im~te 
Date: October 27, 2009 

Revised No./Date: 04-Nov-10 
1400 750 West Pender Street 

~~~~~~~~~~~-~~~~~~-

Vancouver, BC V6C 2T8 
Project Manager: _R_,,y_a_n_S_a_m_i_s ___________ _ 

Cost Estimate No. : 1 KRS10-0043 
~~~~~~~~~~~-~~~~~~-

ATTN: Mark Smith Unit No. (Drill Rig): Odex/Mud Rotary Dri ll 

Tel: 
-~~~~~~~~~~~~~~~~ 

Email: msrnith2@knightpiesold.com 

Location: Mount Polley Mine 

Province: 

Scope: riiis cosi estimate is for 2 boreholes to 60 meters (ioo ft) with 4 Vibrating Wire Installs per hole and 3 boreholes to 25 meters (·s {100 ft) with 2.75" l 
Casing Installed and 4 Vbrating Wires per hole,. Soil coring(HQ3) will be required in the last 65 ft of each hole. 

·--- -- ------ -
ltm, 
1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 

14 

15 

16 

Qty 
96 

52 

1 

30 

12 

12 

12 

12 

5 

311 

590 

12 

Unit 

hrs 

hrs 

us 
hrs 

shift 

shift 

shift 

shift 

hrs 

ft 

ft 

shift 

Odex Drilling I Soil Coring 

Overtime (after 8 hours, weekends, stats)(two man crew) 

Mob/Demob to Mount Polley 

Crew travel 

Support vehicle(truck mount) 

Crew subsistence (two man crew) 

Air compressor rental (300/200) 

GrouVMud pump rental 

Safety meeting 

Diamond Bit Wear Consumption 

Odex bit wear consumption {Vibrating Wire BH's, Inclinometers and Monitoring Wells) 

High Pressure Diamond Pump Rental 

Cf.rice Extended 

249.00 23,904.00 

65.00 3,380.00 

2750.00 2,750.00 

150.00 4,500.00 

249.00 2,988.00 

279.00 3,348.00 

425.00 5,100.00 

199.00 2,388.00 

149.00 745.00 

19.75 6,142.25 

5.75 3,392.50 

175.00 2,100.00 

17 

~ 18 400 ft 1" PVC (for Vibrating wire installs) 

2.75" Slope Inclinometer Pipe 

2.75" Slope Inclinometer Top Cap 

1.87 748.00 

19 

20 

21 

22 
23 
24 

25 
26 

27 

28 
29 

25 

3 

3 

40 

12 

5 

5 

65 

7 

21 

10 ft 

ea 

ea 

bags 

bags 

ea 

bags 

5 ft 

bags 

bags 

2. 75" Slope Inclinometer Grout Anchor 

Bentonite chips {If grouting does not work, chips will be used as backfill material in rock fill) 

Sand (Vibrating Wire Installs if required) 

Stand up casing protectors 

Fast set pre-mix concrete 

Acrylic Liners for Soil Coring 

Premix Grout 

Portland cement 

Ttm1t&~ EiOE. cc-tE..-•~'VlolliOGyt. ~10.'ffhMd~•~l'i!>iele N:fpO/Yiibl."f allJtdltt t.Od.~0t~'6't~ 111.fblfNp#•toa1pMl5'l ~ 
._,,~dtllplllfl*ffPIJ/'/lttl&~#llcust»b .tNoctPlpltfd.tMN:~R~ 1"~t:hat!l'!J'lt.il4P¥otp.rc:ll"toctOW.111.... ~f#4idttff~llwl.VOWllll$Nyi.t:.t 

. 148.35 3,708.75 

6.90 20.70 

58.69 176.07 

21.84 873.60 
15.52 186.24 

109.25 546.25 
17.25 86.25 

28.75 1,868.75 

34.44 241 .08 

23.75 498.75 

Subtotal $ 69,692.19 

"'OverlJmeii1pp5c~bloJter8holll$, weokMds. end<IOlutOt)',,_ys.. HST $ 8,363.06 --------------------------------------;;-..;;.;;.o.-.;.;--. ____________________________ ~_ -~~~~~-. 

mcflW\ks ... ,c:..,~ 1J """1H 

British Columbia 

5052 Hartway Drive • Prince George • British Columbia • Canada • V2K 587 

Tel : (250)962-9041 •Fax: (250)962-9046 ·Web: geotechdrilling.com 

110TAL DU $ 78,055.251 
Promotion Code: 

Thank You for Your 
Business! 



Date:

Revised No./Date:

ATTN: Cost Estimate No.:
Unit No. (Drill Rig):

Location: Mount Polley

Scope:

Itm Qty Unit Price Extended
1 1 ls. 6,500.00$ 6,500.00$
2 60 hrs 550.00$ 33,000.00$
3 hrs Crew overtime (1.5) -$
4 hrs Crew overtime (2.0) -$
5 12 hrs Crew Travel 185.00$ 2,220.00$
6 6 days Living allowance 525.00$ 3,150.00$
7 195 m Bit Wear 35.00$ 6,825.00$
8 in. Concrete coring (10 in dia.) -$
9 195 m 2.75"/70mm INCLINOMETER CASING SNAP SEAL 37.00$ 7,215.00$
10 ft. (  2  )" PVC blank -$
11 5 ea INCLINOMETER TOP/BOTTOM CAP 27.00$ 135.00$
12 ea DCPT tips 20.00$ -$
13 ea Shelby tubes 40.00$ -$
14 sacks Silica sand 16.00$ -$
15 sacks Bentonite chips 20.00$ -$
16 5 sacks Concrete 16.00$ 80.00$
17 195 m Grouting of Boreholes 11.00$ 2,145.00$
18 sacks Quik-gel bentonite drilling mud 20.00$ -$
19 sacks Asphalt patch 22.00$ -$
20 sacks Portland cement 20.00$ -$
21 6 days Support /Decontamination Unit 300.00$ 1,800.00$
22 days Compressor rental for ODEX 450.00$ -$
23 ea 45 gal. Drums with lids 60.00$ -$
24 5 ea Well covers (flush mounted, cast iron, above ground) 135.00$ 675.00$
25 ea Core boxes 60.00$ -$
26 -$
27 -
28 -
29 -

Subtotal 63,745.00$
H.S.T. 7,649.40$

TOTAL DUE 71,394.40$

August 13 2010

1

Cost Estimate

Greg Johnston

Unit A, 18509 96th Avenue, Surrey, BC V4N-3P7 

           Tel: (604) 888-2206  Fax: (604) 888-4206

Sonic Truck

2 boreholes to 60m and 3 boreholes to 25m. Slope indicator casing to be installed in each hole. 4 VW piezometers in each 
hole.  Piezometers to be supplied by client. 

Knight & Piesold Ltd.

Vancouver, B.C., V6C 2T8

Description

Suite 1400 - 750 West Pender St.

Drilling, sampling and installation
Mobilization   (Surrey/Mount Polley/Surrey)

Notes:
Standby of rig and crew $550/hr
Overtime greater than 8hrs onsite +$75/hr
Client is responsible for contaminated soil/wast water removal
Core boxes, if needed $60/ea
45gal drums, if needed $60/ea
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Date: Oct. 28, 2010

Client Job#: N/A

Proposal # 4385 Equipment: CSR-1000

To: Project Details:
Knight Piesold Consulting Site: Mount Polley
Suite 1400 - 750 West Pender Attention: Mark Smith
Vancouver, BC Single shif / double Single Shift
V6C 2T8 Estimate # of Shifts 15
Tel: 604- Estimate # of Days 15

Hole # Hole Depth (m) Hole Depth (ft) Move/Setup
Air Rotary 

Overburden (m) Overburden (hrs) Mud Rotary (m)
Mud Rotary 

(hrs)  Coring (m) Coring (hrs)
Install/Backfill/G

rout (hrs) Total Hrs
60 60.00 196.80
60 60.00 196.80
25 35.00 114.80
25 35.00 114.80
25 35.00 114.80
QUANTITY: 225.00 738.00

UNITS: Meters Feet
RATE:

TOTAL: 1,950.00$                     16,250.00$            15,600.00$         15,600.00$         9,360.00$           
Sub Total: $58,760.00

* DENOTES WEEKEND OR HOLIDAY Mobilization: $8,500.00
Materials: $26,086.51

Moving Contingency: $8,484.65
Air Rotary Sub Total: $101,831.16
Mud Rotary HST @ 12%: $12,219.74
Travel Total: $114,050.90
Holes
Work Week
Work Days
Contingency
Hours Per Day
Supervisor
Extra Helper
Crew
R&B Rate / Man
Rig Rate

Quantity Unit Rate Extension
40 HQ3 Coring Per Meter 32.80 1,312.00
60 Mud Rotary Drilling Per Meter 16.50 990.00
125 Air Rotary Drilling - 6' Symmetrix Per Meter 50.00 6,250.00
40 Cement Bags 15.15 606.00
10 X-Tra Gel Bentonite Bags 12.50 125.00
5 Bentonite Chips Bags 19.50 97.50
20 Time Release Pellets Pails 103.80 2,076.00
40 Piezo Sand Bags 10.17 406.80
250  3/4" PVC Pipe Feet 0.55 137.50
18  2 3/4"x 10'  Iinclinometer Casing Each 98.50 1,773.00
2  2 3/4" Inclinometer Top Caps Each 5.53 11.06
2  2 3/4" Inclinometer Grout Bottom Caps Each 129.20 258.40
20 Vibrating Wire Piezometer Each 550.00 11,000.00
321 Cable for VW Per Meter 3.25 1,043.25

TOTAL 26,086.51

PROJECT DETAILS
Water Availability Unknown Surface Casing Yes Accommodations Williams Lake Installation N/A
Equipment Access Truck Casing Size Symmetrix 6" Fuel N/R PVC Size N/A
Environmental Project No Drill Hole Yes Insurance certificate N/R Slot size N/A
Any Permitting By Others Hole Size Symmetrix 6" Shipping Quote N/R Flush/Standup N/A
Intended Driller Unknown Drill Method Air, Mud, Core Maps Required Yes Sand N/A
Cutting Disposal Left on site Core Size HQ3 Utility Locate Req. By Others Pellets N/A
Drill Containment No SPT/Shelby SPT and Shelby Terms Sent Yes Grout N/A
Rental Equipment No Wireline Samples N/A Start Date Unknown Backfill w/cuttings Yes
Subcontractors No CPT / SCPT N/A
Service Vehicles Yes Development N/A
Grout Equipment Yes Packers N/A
Training Programs No BPT -Pull back N/A Pump lift Unknown
Travel Arrangements No Piston Sampler N/A Hose Req'd Unknown

                   '**  THIS IS A COST ESTIMATE ONLY  **  ACTUAL CHARGES WILL BE BASED ON FIELD LOGS AND OUR STANDARD TERMS AND CONDITIONS***

  Explorations Ltd. 

Description

Production Rates

Consumables and Misc. Items

Hourly Rate Calculator

Foundex Explorations Ltd.
Confidential Transmission 14613-64Ave.  Surrey, B.C.  V3S 1X6   PH:(604) 594-8333  Fax:( 604) 594-1815INVESTIGATION KP 1-9  191 of 500
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STANDARD TERMS & CONDITIONS OF 
FOUNDEX EXPLORATIONS LTD. 

1. General 

1.1. Prices include a 2 man crew and all necessary drilling and sampling equipment. 

1.2. FWA, regulated or Union wage rates would be at an additional charge. 

1.3. Survey and layout of all drill locations to be the responsibility of others. 

1.4. Authorized utility clearance to be provided to Foundex prior to drilling. 

1.5. Suitable access for our equipment would be provided by others to the satisfaction of Foundex. 

1.6. Removal of and transport of contaminated drilling and decontamination spoils from the drill sites to be the 
responsibility of others. 

1.7. Foundex’s minimum work schedule is 10 hours per day and 5 days per week along with being a continuous 
operation until the work is complete. Overtime rate is in effect for all hours after 8 hrs per day, and after 40 hours per 
week, and on weekends and holidays. Work schedule revisions will be at the discretion of Foundex Explorations Ltd. 
based on project specific situations. 

1.8. Client will provide site specific Health and Safety Plan for environmental projects. Equipment spill containment 
systems would be at an additional cost and only be provided at the specific request of the client. Pricing assumes 
Level "D" personnel protection unless specifically indicated otherwise. 

1.9. Any or all traffic control to be provided by others. 

1.10. Security for our equipment to be the responsibility of others. 

1.11. Potable water supply, utility permits, misc. permits etc to be provided by others. 

2. Marine Work and Marine Transportation 

2.1. When contracting Marine vessels, Foundex will flow thru to the client all the terms and conditions of the supplier. 

2.2. Standby will apply to all time that the barge and drill are unable to work due to tides, weather, permits or anything 
else that is beyond the control of the drill crew and/or barge operator.  

2.3. When required by Foundex the Client will provide suitable moorage for barge and work boats. 

2.4. All Marine vessels supplied by the client shall meet Foundex’s minimum requirements for offshore drilling. 

2.5. Minimum day for all rigs is 10 hours. Standby due to weather will be charged at agreed rates for 10 hours per day. 

2.6. Cargo insurance for FEL’s equipment while being transported by non-scheduled marine transportation will be 
charged on a cost plus basis or be provided by the client. 

3. Heliportable Work 

3.1. When requested, contracting helicopter services, Foundex will flow thru to the client all the terms and conditions of 
the supplier. 

3.2. Suitable Helipads and work platforms when required will be provided for by others. 

3.3. All Permitting when required will be provided by the client 

3.4. When requested, Fuel will be supplied at cost plus 10% to the client. 

3.5. Cargo insurance for FEL’S equipment while in flight is to be provided for by the client and hen Foundex provides 
cargo insurance it would be at Cost plus 10%. 

4. Technical  

4.1. Any artesian water flows will be dealt with on a cost plus basis. 

4.2. Standby at  80 % of our unit rates includes but is not limited to, site orientation, safety meetings, engineering, health 
& safety plan protocols, personal protection equipment upgrades, water sampling, and lab analysis. Client will be 
invoiced for actual time consumed. 

4.3. Materials are based on identified scope of work and include materials and supplies required to complete the work. 
Additional materials and supplies can be made available provided as mutually agreed. 
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4.4. Estimate is subject to final scope of work, terms and conditions, health & safety plan and rig availability. Client will be
invoiced for actual units consumed. 

4.5. Reasonable drilling and sampling refusal based upon industry standard for applicable methodology. Refusal for 
Becker Drilling will be considered to be 200 blows per foot. 

4.6. Foundex makes no guarantee desired maximum depths can be achieved. Potential for tool replacement if required 
by the client to drill or sample past the drill rig operators identified maximum safe depth. Potential for Becker pipe 
repair or replacement will be at cost plus 10% for any lost, damaged or bent pipe. 

5. Financial 

5.1. Any estimates offered by Foundex are for budgeting purposes only. Unless specifically indicated otherwise invoicing 
will be based upon actual time and quantities. Foundex does not guarantee that production rates used in the 
estimate will be achieved. Foundex reserves the right to modify our stated methodology to respond to differing site 
conditions. Should a not to exceed contract or footage rates be required Foundex requires this information prior to 
the bid date. 

5.2. Sales tax or GST is not included in the above rates unless specifically indicated. 

5.3. Upon prior approval of credit, payment terms are net 30 days from date of Invoice. All invoices issued by Foundex 
will be in digital format. All agreements that do not comply with these terms and conditions will be subject to a 5% 
mark-up on the total invoice. All invoices will also carry a 2% charge per month on any overdue balances. 

5.4. Payment or performance bonds are not included in this proposal. 

5.5. Any retention of funds due to Foundex shall be released in full within 30 days of completion of Foundex Explorations 
Ltd.’s Original scope of work. 

5.6. Certificates of insurance will be submitted upon request only and any additional insurance requirements would be 
charged to the client at cost plus 10%. 

5.7. When applicable a Fuel surcharge will be charged on Foundex projects. 

5.8. Project cancellations after notice to proceed may incur costs payable by the client. Mobilization ends once the rig 
has arrived on site; set-up on the first borehole is per the terms of the proposal. 

5.9. All proposals offered by Foundex are commercial in confidence and valid for 30 Days. 

5.10. Upon Foundex receiving a purchase order or a verbal or written” notice to proceed”, the client shall be deemed to 
have accepted and agreed to these terms and conditions unless specifically indicated otherwise and agreed to in 
writing prior to the commencement of the project.  These terms and conditions incorporate the entire agreement 
between Foundex and the client, and supersede all prior understandings and agreements with respect to the project.  
If this document is a subcontract, then Foundex will not be bound by any term of the head contract unless 
specifically included in this document, or an amendment signed by Foundex and the client.  No modification of this 
agreement will be effective unless made in writing and signed by Foundex and the client.  There are no 
representations, warranties, terms, conditions, undertakings or collateral agreements express, implied or statutory, 
between Foundex and the client other than as expressly set forth in these terms and conditions. 

Section” A” (Site specific terms) 
To be Determined 

Section “B” (Foundex Proposal and Scope of Work) 
See Attached 

Section “C” (Miscellaneous attachments) 
To be Determined 

Foundex Explorations Ltd. 
End of Terms and Conditions 
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Suite 1400 - 750 West Pender Street 
 Vancouver, BC Canada  V6C 2T8 
File No.:VA101-1/29-A.01 
Cont. No.:VA11-00252 Tel:   604.685.0543 
 Fax:  604.685.0147 
 www.knightpiesold.com

February 3, 2011 

Mr. Ron Martel 
Environmental Superintendent 
Mount Polley Mining Corporation 
P.O. Box 12 
Likely, BC  V0L 1N0 

Dear Ron, 

Re: Mount Polley Mine – Site Water Management 

Knight Piésold (KP) recently issued the 2010 annual inspection report for the Tailings Storage Facility 
(TSF) at the Mount Polley Mine.  Although the primary focus of the annual inspection is to evaluate the 
performance of the TSF, the inspection also considers site water management practices, as these can 
have a significant impact on water accumulation at the mine and the storage requirements for the tailings 
impoundment.  

KP previously assisted with assessing the operational water balance for the overall site.  However, Mount 
Polley Mining Corporation (MPMC) has been managing the water balance in-house for the last two years 
and KP has had no involvement with it during this time.  The water balance for the mine site was 
operating with a significant water surplus when KP last reviewed the information, with surplus water 
progressively accumulating within the TSF and the Cariboo and Wight Pits.  KP understands that the 
quality of the water that is stored in the TSF and the pits is not suitable for discharge to the environment, 
and that MPMC does not yet have a permit to discharge excess water. 

MPMC recently provided KP with a copy of an amendment (2009) to the mine operating permit that 
allows for the transfer of water from the TSF to the Cariboo Pit.  This permit amendment allows for filling 
of the Cariboo Pit up to a designated maximum water level, and also stipulates that a minimum water 
cover be maintained over Potentially Acid Generating (PAG) waste rock that has been placed in the pit. 
KP has a general knowledge of the Cariboo Pit, but has not completed relevant geotechnical or 
hydrological studies for it.  However, our overview assessment of the TSF operations, conducted as part 
of the 2010 Annual Inspection, suggests that a significant amount of water was transferred out of the TSF 
as the impounded supernatant water was considerably less than in previous years.  MPMC site staff 
confirmed that tailings supernatant water had been transferred from the TSF to the Cariboo Pit to reduce 
the volume of water stored within the TSF. 

The storage capacity for surplus water in the Cariboo Pit is limited by the geometry of the pit, the amount 
of PAG waste rock being stored in the pit, and the upper storage limit as defined in the operating mine 
permit.  It is our opinion that the volume of water currently being stored in the Cariboo Pit is lower than 
would have been predicted by the site water balance, and it is possible that significant leakage may have 
occurred during filling of the Cariboo Pit, resulting in the discharge of poor quality water to adjacent water 
courses.  

KP included a recommendation in the 2010 Annual Inspection report that the water balance and water 
management practices be reviewed to ensure compliance with the intent of the current permits.  Our 
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concern is that some of the water transferred from the TSF to the Cariboo Pit is not being contained, but 
rather is being discharged as seepage and/or overflow to adjacent receiving waters. KP therefore 
recommends that MPMC adopt a pro-active approach and have an experienced reviewer examine the 
overall site water management system, with particular focus on the hydrogeological characteristics of the 
Cariboo and Wight Pits, to evaluate the current practices for managing site surplus water to confirm 
compliance with existing storage and discharge permits. 

We trust that this information will be of assistance to MPMC in their continuing operation of the Mount 
Polley Mine. Please contact the undersigned if you have any questions or comments. 

Copy To: 

Ilg 

Approved: 
Ken Brouwer, P.Eng. 
Managing Director 

Tim Fisch (MPMC), Bryan Kynoch (Imperial Metals Corporation) 

2 of 2 VA11-00252 
February 3. 2011 
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Knight Piesold 
CONSULTING 

File No.:VA101-1/29-A.01 

Cont. No.:VA11-00298 

February 10, 2011 

Mr. Brian Kynoch 
Mount Polley Mining Corporation 
Suite 200 - 580 Hornby Street 
Vancouver, BC V6C 3B6 

Dear Brian, 

Suite 1400 - 750 West Pender Street 
Vancouver, BC Canada V6C 2T8 

Tel: 604.685.0543 
Fax: 604.685.0147 
www.knightpiesold.com 

Re: Mount Polley Tailings Storage Facility Engineer of Record 

We have completed all assignments and on January 25, 2011 issued to Mount Polley Mining Corporation 
(MPMC) the final versions of the 'Tailings Storage Facility - Report on the 2010 Annual Inspection' and 
'Tailings Storage Facility- Report on Stage 6B Construction'. 

We are currently assuming that MPMC will be retaining the services of a separate individual or 
organization to take over as the Engineer of Record for the tailings storage facility, as a result of Knight 
Piesold's decision to opt out of the bidding process implemented by MPMC late last year. We would like 
to facilitate a formal handover to the new individual/group, as it is essential that it be recognized that 
Knight Piesold will not have any responsibility for any aspects of the oni}oing operations, or of any 
modifications to the facilities that are undertaken from now onwards. To date, the tailings impoundment 
has been developed using the observational approach, wherein the design is modified as appropriate 
depending on actual performance and conditions. It must be understood that Knight Piesold will no 
longer have any responsibility for the performance of the tailings storage facility. 

The embankments and the overall tailings impoundment are getting large and it is extremely important 
that they be monitored, constructed and operated properly to prevent problems in the future. Knight 
Piesold would be happy to assist in the formal handover to the new Engineer of Record. 

As we have a long relationship with the Mines Branch and the Ministry of Energy, Mines and Petroleum 
Resources, we consider that it is prudent to notify them of the change in status. Therefore, we have 
copied them on this correspondence. 

We would like to thank you for our long and constructive association at the Mount Polley Mine and look 
forward to working together again in the future. 

/k{~ 
Sfgned: 
Ken Brouwer, P.Eng. 
Managing Director 

('. 

Approved: 
Jeremy Haile, P.Eng. 
President 

Copy To: Don Parsons (IMC), Ron Martel (MPMC), Tim Fisch (MPMC) 
Al Hoffman, Chief Inspector of Mines 
/kjb 

l$O 9001, ISO 1~1»1 
OHSASI~ 
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March 3rd, 2011 

Mr. Les Galbraith 
Senior Engineer 

MOUNT POLLEY MINING CORPORATION 

A DIVISION OF IMPERIAL METALS CORPORATION 
Box 12, L kcly B.C VOL 1 NO 

Phone (250)-790-2215, Fax (250)-790-2268 

Knight Piesold Consulting 
# 1400 - 7 50 West Pender Street 
Vancouver, BC V 6C 2T8 

Re: Mount Polley Mine -Site Water Management 

Dear Les: 

We confinn that significant water leakage from the Cariboo pit has not taken place, and that the water 
balance continues to accurately predict the water levels at all locations at the site including the Cariboo 
pit The water balance continues to work well; the negative accounts are the result of drought 
conditions we experienced over the last twelve months. 

We were quite concerned about the opinion you expressed in your letter of February 3, 20 l 1, "that the 
volume of water stored in the Cariboo pit is lower than would have been predicted by the site water 
balance, and that it is possible that significant leakage may have occurred during the filling of the 
Cariboo pit, resulting in the discharge of poor quality water to adjacent water courses. " Monitoring of 
ground water and surface water courses downstream confirm this is not the case, and as we noted above 
the water balance continues to accurately predict the level of water in the Cari boo pit. 

Transfer of water between the open pits and the tailings impoundment facility was always 
contemplated, and each pit has a pennitted water fill elevation. It is recommended in the operating 
plans that Knight Piesold helped develop that we fi ll the pits to these levels as quickly as possible to 
minimize the potential for mineral oxidation and metal leaching. 1l1e Cariboo pit was already filled to 
capacity once before, during the period of temporary suspension, the monitoring of wells and surface 
flows then also indicated that the water was well contained. 

In your letter you acknowledge that you have not been involved in the management of the water 
balance at Mount Polley for the last two years. While we appreciate that you shared your concerns 
with us, it is important for you to ensure that such highly sensitive views take into account current 
infonnation, such as in this case, recent drought conditions, together with all relevant historical data. 

We at Mount Polley and Imperial Metals pay close attention and take our responsibility to manage 
water seriously. The water management plan is evaluated on a continual basis and adjustments made to 
avoid impacts to the environment. Mount Polley has taken a pro-active approach, working closely with 
engineers at head office as well as other consultants who provide an outside review of the water 
manage n practices at the site and ensure we are in compliance with our permits. 

Kynoch, Tim Fisch, Ken Brouwer 



 

 

 TRANSMITTAL 
Suite 1400 - 750 West Pender Street 
Vancouver, BC  V6C 2T8 
Tel:   604.685.0543 
Fax:  604.685.0147 
 
TO: Mount Polley Mining Corporation 

P.O. Box 12 
Likely, British Columbia 
Canada, V0L 1N0 
 

DATE: 

FILE NO.: 

March 15, 2011 
 
VA101-1/29-A.01 
 

ATTENTION: Mr. Denis Bernardi CONT. NO.: VA11-00470 

RE: 2010 Engineering Support for Mount Polley Mine 
 

ITEM NO. DESCRIPTION 

 
1. 
 

2. 
 

3. 
 

 
Table 1 – Summary of Knight Piésold Letters to Mount Polley Mine for 2010 and 2011 
 
pdf copies of all letters in Table 1 
 
 
 

 
 
REMARKS:  
 
 
 

 
 
 

Signed: Approved: 
 Admin Staff  Greg Johnston 

 
Copy To: Ron Martel 
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VA101-1/29 2010 Engineering Support 23-Nov-10 VA10-01620
Tailings Storage Facility 

Instrumentation Replacement 
Program - Drilling Cost Estimates

Ron Martel Greg 
Johnston

VA101-1/29 2010 Engineering Support 03-Feb-11 VA11-00252 Mount Polley Mine - Site Water 
Management Ron Martel Les 

Galbraith

VA101-1/29 2010 Engineering Support 10-Feb-11 VA11-00298 Mount Polley Tailings Storage Facility 
Engineer of Record

Brian 
Kynoch

Ken 
Brouwer

Sent to From (KP)

C:\Users\gjohnston\AppData\Roaming\Microsoft\Excel\[Summary Table for Report Letters Issued in 2010 (version 1).xlsb]Sheet1

PA Number Assignment Date Continuity No. Regarding

Mark Smith

VA101-1/28 2010 Environmental Services 05-May-10 VA10-00709 Hydrology Site Visit Ron Martel Cameron 
Butt

VA101-1/26 TSF Stage 6B Construction 05-Feb-10 VA10-00286 South Embankment Seepage 
Recycle Pond Ron Martel

Jeff 
FitzGerald

VA101-1/29 2010 Engineering Support 22-Jul-10 VA10-01175

Tailings Storage Facility 
Instrumentation Repair - Productivity 

Upgrade & Remote Monitoring 
Capacity

Ron Martel Greg 
Johnston

VA101-1/28 2010 Environmental Services 20-May-10 VA10-00866 Hazeltine Creek Weir Design Ron Martel

SUMMARY OF KNIGHT PIESOLD LETTERS (2010 & 2011)

TABLE 1

MONT POLLEY MINING CORP.
MOUNT POLLEY MINE

A 15MAR'11 RW GIJ ISSUED WITH VA11-00470 LJG 
DATE DESCRIPTION PREP'D CHK'D APP'D REV 

IN
V

E
S

TIG
A

TIO
N

 K
P

 1-9  199 of 500



INVESTIGATION KP 1-9  200 of 500

Knight Piesold 
CONSULTING 

File No.:VA101-1/26-A.01 

Cont. No.:VA10-00286 

February 5, 2010 

Mr. Ron Martel 
Environmental Superintendent 
Mount Polley Mining Corporation 
P.O. Box 12 
Likely, BC VOL 1NO 

Dear Ron, 

Re: South Embankment Seepage Recycle Pond 

Suite 1400 - 750 West Pender Street 
Vancouver, BC Canada V6C 2T8 

Tel: 604.685.0543 
Fax: 604.685.0147 
www.lmightpiesold.con1 

The Tailings Storage Facility (TSF) at Mount Polley Mine currently has seepage recycle ponds located 
downstream of the Main and Perimeter Embankments and a seepage collection sump located 
downstream of the South Embankment. Mount Polley is planning on developing a seepage recycle pond 
at the South Embankment in 2010 and has requested Knight Piesold provide estimated Hows and an 
approximate size for the seepage pond. Water collected in the pond will be pumped into the TSF. 

The South Embankment seepage recycle pond receives water from two sources: embankment seepage 
routed to the sump via the longitudinal drain, and runoff from the TSF embankment. The majority of the 
water entering the sump at the South Embankment is from embankment runoff, which does not meet 
discharge requirements and must be managed on site. Mount Polley requested the pond be sized to 
contain 24-hours of storage from embankment runoff during average freshet conditions, which 
corresponds to approximately 200 m3

. A rectangular pond with approximate dimensions of 5 m x 20 m, 
with 2 m of live storage will provide storage for 24-hours of runoff from average freshet conditions. The 
actual dally runoff during the freshet varies and Mount Polley should therefore provide sufficient flexibility 
in the pumping system at the south dam to account for variations in runoff values as well as storm events. 

Please do not hesitate to contact the undersigned if you have any questions on the seepage recycle pond 
at the South Embankment. 

Yours truly, 
KNIGHT PIESOLD LTD. 

Signed: 
Mark AC Smith, E.l.T. 
Staff Engineer 

/macs 

Approved: 
Ken Brouwer, P.Eng. 
Managing Director 

IS09001. ISO 14001 
OHSAS \8001 



Suite 1400 - 750 West Pender Street 
 Vancouver, BC Canada  V6C 2T8 
File No.:VA101-1/28-A.01 
Cont. No.:VA10-00709 Tel:   604.685.0543 
 Fax:  604.685.0147 
 www.knightpiesold.com

May 5, 2010 

Mr. Ron Martel 
Environmental Superintendent 
Mount Polley Mining Corporation 
P.O. Box 12 
Likely, BC  V0L 1N0 

Dear Ron, 

Re: Hydrology Site Visit 

A site visit was undertaken to the Mount Polley Mine from April 13 to April 14, 2010, by Cameron Butt, 
Project Scientist with Knight Piésold Limited (KPL).  The purpose of the site visit was to; 

 Install new staff gauge bridge mount at Hazeltine Creek 
 Survey staff gauge to original 1994 gauge datum, and 
 Estimate design requirements for upgrade of weir at Hazeltine Creek. 

In addition to the above tasks, Cameron was also requested to; 

 Review existing gauge network at various locations around the mine site and provide 
recommendations, and 

 Undertake general training in hydrometric monitoring. 

Colleen Hughes provided invaluable support to Cameron while on site, and has continued to be an 
invaluable resource. 

Staff Gauge Installation at Hazeltine Creek 
The requirement for reinstallation of the staff gauge mount at Hazeltine Creek came about because of 
progressive lifting of the existing staff gauge out of the bed.  This was presumably resulting from 
processes similar to frost-jacking and/or ice-loading as has been discussed in detail in KPL Letter Report 
VA09-00317- Assessment of Hazeltine Creek Flows, April 14, 2009. 

The reinstallation of the staff gauge was undertaken on April 13, 2010, and the final bench mark survey 
(which completed the installation) was undertaken on April 14, 2010.  The design of the staff gauge was 
kept intentionally simple and robust.  A flat metal plate was hung vertically from a large bridge beam 
directly into the gauge pool, as shown on Photos 1 and 2, in contrast to the original installation, as shown 
on Photo 3.  The new mounting plate was designed so as to minimize bending or sagging by use of 
further reinforcement, and was constructed so as to facilitate removal prior to winter freezing, by unbolting 
the bottom portion of the mount, as shown on Photo 2.  This seasonal removal will help to prevent any ice 
damage.

A one meter staff gauge was secured to the bottom, removal portion of the mount, and a full bench mark 
survey was undertaken to correctly (re)set the site gauge datum to the original site installation datum, 
established by Water Survey of Canada in 1994.  For simplicity, the WSC bench mark values have been  
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reduced by exactly 1.000 meter, such that bench mark 1 has a value of 0.981, not 1.981.  This alteration 
was considered necessary and important for sustainable monitoring as the previous assigned values 
were not intuitive to field technicians.  A full bench mark survey should be undertaken annually and/or 
whenever the staff gauge is removed and reinstalled, which is also consistent with permit conditions.  The 
vertical positioning and stability of the staff gauge is of fundamental importance in maintaining a defensive 
dataset.

Site Survey for Weir Installation & Upgrade 
A survey of the control cross-section was undertaken to determine construction requirements for the 
proposed weir upgrade.  Site access for excavators was established to be possible while minimizing any 
environmental impact.  A complete design and construction schedule for the installation of a new weir is 
to be provided to MPMC as soon as possible. 

Hydrometric Network Review 
Cameron and Colleen visited several of the site gauging stations, which included both recording 
(dataloggers) and non-recording (staff gauge only) stations.  H8 includes a PT2X pressure transducer 
enclosed with an aluminum conduit and staff gauge.   The station appeared to be in good working order.  
W4 and W4DS were also visited.  The choice of instrumentation that should be adopted at these sites 
(whether recording or non-recording), is largely dependant on the resolution and accuracy required.  If 
continual flow data are required at both of these sites, then recording instruments and construction of 
small weirs at both of these locations should be considered as both would greatly assist in the acquisition 
of accurate flow data.  Conversely, if relative water levels are all that is required at these stations, then 
the existing non-recording instruments may be adequate.  However, both are situated on mobile beds and 
as such relative water levels, over an extended period of data collection, may become less relevant as 
the bed alters. 

General Training 
Hydrometric data collection can be complicated and Hazeltine Creek is no exception.  Cameron 
undertook training for Colleen on the fundamentals of hydrometric monitoring, and specifically discussed 
the history of the Hazeltine Creek gauging station.  This was presented as a combination of on-site and 
office training, over the two day site visit. 

Summary & Recommendations 
The site staff gauge, from which all gauge height and instrumentation data is to be corrected, has been 
restored to its originally installed height above the gauge datum (less 1 meter), as established in 1994.  
Bench mark values are given below. 

Name Description WSC 
Value

Current
Value

Bench mark 1 Lag Bolt on bridge piling on Right Bank opposite Recorder 1.981 0.981 

Bench mark 2 Carriage bolt on 1/2“ redi-rod, 11 m d/s & 2 m in-shore on R.B. 1.976 0.976 

Bench mark 3 Carriage bolt on 1/2“ redi-rod, 5 m d/s & 30 m in-shore on R.B. 3.419 2.419 

It is recommended that these bench marks be located and tagged with the ID and Value, for future 
hydrometric bench mark surveying.  Tagging could involve a simple aluminum tag, stamped with the 
aforementioned values, and stapled adjacent to the bench mark for rapid identification. 
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Should you have any questions or concerns about the work undertaken on site, please do not hesitate to 
contact the undersigned. 

Yours truly, 
KNIGHT PIESOLD LTD. 

Signed: 
Cameron Butt, P.Geo., PMP 
Project Scientist 

.. . 
Approved 
Ken Brouwer, P.Eng. 
Managing Director 

Attachments: 

Reviewed: 
Greg Smyth 
Senior Project Manager 

Hazeltine Creek Gauging Station Chart Recorder and New Staff Gauge Photo 1 
Photo 2 Hazeltine Creek Gauging Station, New Staff Gauge Installation Showing Removable 

Lower Portion 
Photo 3 

/cmb 

Hazeltine Creek Gauging Station Chart Recorder and Original Staff Gauge. 

3 of 3 VA10·00709 
May 5, 2010 
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MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY PROJECT

  PHOTO 1 – Hazeltine Creek Gauging Station Chart Recorder and New Staff 
   Gauge.  Photo taken in April 2010 following installation of new staff gauge  
  support.  Notice that the gauge Height is ~0.300, and water level is at the weir  
  crest. 
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MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY PROJECT

 PHOTO 2 – Hazeltine Creek Gauging Station, new staff gauge installation  
showing removable lower portion 
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MOUNT POLLEY MINING CORPORATION 
MOUNT POLLEY PROJECT

 PHOTO 3 – Hazeltine Creek Gauging Station Chart Recorder and Original  
 Staff Gauge.  Photo taken in 1994. Notice that the gauge Height is ~0.200,  
 and water level is ~0.1 m below weir crest  
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Suite 1400 - 750 West Pender Street 
 Vancouver, BC Canada  V6C 2T8 
File No.:VA101-1/28-A.01 
Cont. No.:VA10-00866 Tel:   604.685.0543 
 Fax:  604.685.0147 
 www.knightpiesold.com

May 20, 2010 

Mr. Ron Martel 
Environmental Superintendent 
Mount Polley Mining Corporation 
P.O. Box 12 
Likely, BC  V0L 1N0 

Dear Ron, 

Re: Hazeltine Creek Weir Design 

Mount Polley Mining Corporation (MPMC) requested that Knight Piesold Ltd (KPL) redesign the existing 
weir structure at the Hazeltine Creek gauging station.  The purpose of the weir redesign was to fulfill 
requirements for a water release permit. 

The following letter provides a brief overview of the existing weir, the conceptual details of the proposed 
new weir design, and an approximate construction schedule.  Construction of the new weir is tentatively 
scheduled for mid to late 2010. 

EXISTING WEIR DESIGN 

A detailed hydrological analysis of Hazeltine Creek and a description of the problems associated with the 
existing control weir are presented in KPL Letter VA09-00317 (April 14, 2009). 

The Hazeltine Creek Gauging Station (H7) was installed by Environment Canada in 1994.  The control 
structure consists of a low, broad-crested, compound weir constructed of 4” by 4” lumber.  The notch of 
the weir is rectangular, sitting approximately 0.1 m above the downstream bed of the creek.  A cross-
section of the existing weir is shown on Figure 1 and pictures looking upstream are shown in Photo 1 and 
Photo 2.

A number of problems have been identified that adversely affect the accuracy of measuring discharge 
with this weir.  These problems are outlined below; 

Backwater: During medium and high flow events, downstream water levels rise above the existing 
weir crest.  This has been attributed to several factors including the low control notch in the weir 
sitting very close to the creek bed, the uncontrolled growth of downstream vegetation that encroaches 
on the stream channel, and the shallow channel slope of the creek. 
Structural instability:  The existing compound weir structure is deforming and leaking.  Ice-loading 
in the winter is causing the weir to deform downstream, creating gaps between the lumber and 
causing leaks. 
Low flow accuracy:  The low flow control is inaccurate as a result of flow over the rough timber 
broad-crested surface, in conjunction with leaks and deformation as outlined above. 
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PROPOSED NEW WEIR DESIGN 

The proposed new weir is shown on Figure 1 and an approximate outline is shown in Photo 2.  The weir 
consists primarily of a reinforced concrete structure that would tie into the existing bridge abutments on 
either side of the creek.  Discharge would occur in a series of three stages, with two lower thin plate 
overflow sections and one higher concrete broad-crested section.  Aluminum plates will be bolted to the 
face of the concrete structure to form the low and mid levels of the compound weir.   

Stage 1 – Low Flow Control 
The lowest stage of the weir utilizes a thin aluminum plate to increase measurement accuracy, as shown 
on Figure 1.  The thin plate section consists of a 5 mm aluminum plate bolted and sealed to the upstream 
face of the concrete structure.  The overflow edges of the plate would be chamfered to at least  
45 degrees below a 2 mm flat surface.  The low flow weir width is approximately 1 m and is situated in the 
centre of the exiting stream with its notch level with the ground surface and 30 cm above the bed.   
Figure 3 illustrates that the lowest stage of the weir has the capacity to contain the majority of non-freshet 
flows up to discharges of 0.11 m3/s.  Previous studies indicate that the maximum monthly non-freshet flow 
is approximately 0.07 m3/s. 

Stage 2 – Freshet Flow Control 
The Stage 2 weir is designed to entirely contain freshet peak flows.  The weir dimensions are sized to 
pass 3.6 m3/s through the Stage 1 and 2 sections (the highest recorded flow in 15 years of data collection 
is 1.7 m3/s).  The Stage 2 structure consists of a rectangular weir extending 2.5 m on each side of the 
Stage 1 weir, and with a crest 0.15 m above Stage 1 crest.  It will be constructed as a continuation of the 
5 mm aluminum plate used for the Stage 1 weir, as shown on Figure 1 

Stage 3 – Flood Control 
Should discharges exceed 3.6 m3/s, excess flow will pass over the Stage 3 weir, which will be comprised 
of broad-crested rectangular concrete weir sections extending beyond each side of the Stage 2 weir and 
tying into the bridge abutments, as shown on Figure 1. 

Theoretical Rating Curve 

A theoretical rating curve for the weir is shown on Figure 2, with the three stages of the weir clearly 
identified.  Figure 3 displays the capacity of each weir stage in reference to the average annual 
hydrograph developed for Hazeltine Creek and outlined in KPL Letter Report VA09-00317.  This figure 
indicates that the majority of the flow will be contained in the lower stages of the control weir. 

In order to allow the provision of accurate and defensible discharge data, the new weir design must 
overcome the deficits in the existing design. 

New Weir Design Considerations: 

Backwater:  The proposed Stage 1 weir crest is situated approximately 20 cm higher than the 
existing weir’s control notch.  The proposed weir crest level roughly corresponds to the normal 
backwater height during freshet flow periods.  Some thinning of downstream vegetation may be 
recommended to minimize backwater levels.  It is expected that minor backwatering may result from 
the downstream Fish Ladder during high flows, but the effects of this will be minimal.
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Structural Stability:  The proposed weir will be constructed of reinforced concrete.  This will 
eradicate leakage, and be able to withstand water and ice loading forces imposed by the creek, 
without deformation of the structure.
Competent foundation:  The proposed design will have a concrete footing with dowels anchoring it 
into the creek bed.  In order to prevent any erosion and footing undermining as a result of weir 
overflow, a thin concrete apron will be constructed downstream of the weir.
low flow accuracy:  The proposed design utilizes a thin plate weir crest to increase measurement 
accuracy during the low flow periods
Fish migration:  The proposed design utilizes a small fish ladder downstream of the low flow section 
that has been sized to allow the passage of juvenile rainbow trout fish species.  The design 
conservatively uses a step size of 15 cm.  Various literature sources suggest a maximum step size of 
30 cm for juvenile species.

CONSTRUCTION VOLUMES AND SCHEDULING 

Concrete and grouted riprap is required to complete the main construction of the weir.  Approximately  
7.5 m3 of concrete is required for the weir foundation and bulkheads.  An additional 3 m3 of grouted riprap 
will be required for the downstream apron and fish ladder.  A 5 mm Aluminum plate be required to be 
fabricated and installed on the upstream edge of the weir bulkheads. 

Construction is intended to take place in mid to late 2010, when flows are low and can be easily diverted 
via pumping for the duration of construction.  It is intended that a temporary sand bag coffer dam be 
installed upstream to capture water for pumping.  Once all necessary permits have been obtained, 
construction will be undertaken using the following approach; 

1. Environmental construction works, flow diversion & sediment control 
2. Foundation excavation  
3. Dowel anchoring and reinforcement 
4. Concrete weir pouring, shaping and smoothing 
5. Fish ladder construction, and 
6. Weir Plate placement, sealant and installation. 

The total in-creek construction time has been conservatively estimated to be 4-5 days.  However, 
efficiencies in construction can reduce this estimated time. 

REMARKS
The proposed new weir design addresses the deficits in the previous design by elevating the weir crest 
level and creating a more robust structure to withstand the natural forces imposed by the creek.  
Elevating the weir crest will eliminate the backwater problems and the thin plated weir will increase 
discharge measurement accuracy for the non-freshet low flow periods.  
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Knight Piesold 
CO N ·S U L TIN G 

Should you have any questions or comments on the proposed design, please do not hesitate to contact 
us. 

Yours truly, 
KNIGHT PIESOLD LTD. 

Reviewed: 

Reyiewed: 
i~meron Butt, P.Geo., PMP 
Project Scientist 

Approved: 
Jaime Cathcart, PhD, P.Eng. 
Specialist Hydrotechnical Engineer 

Ken Brouwer, P.Eng. 
Managing Director 

Attachments: 
Figure 1 Rev 0 
Figure 2 Rev 0 
Figure 3 Rev 0 

Photo 1 
Photo 2 

/cmb 

Proposed Compound Weir Plan and Sections 
Theoretical Flow Over Proposed Hazeltine Creek Weir 
Estimated Hazeltine Creek Hydrograph 

Existing Weir 
Existing Weir and Approximate Profile of New Weir Structure 
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M:\1\01\00001\28\A\Data\Weir Design for Hazeltine Creek\[Hazeltine Weir Cale File_JF.xls]Weir Rating Curve 

0 

REV 

-E -~ 
Cl) 

~ 
~ 
Cl) 
> 
0 
"C 
<'O 
Cl) 

:::c 

2.5 

2 

1.5 

1 

0.5 

0 

0.00 

- Flow Over Weir 

Crest 1 Height 

- crest 2 Height 

5.00 

18MAY'10 ISSUED W ITH LETTER 

DATE DESCR PTION 

10.00 15.00 

Flow Over Weir (m3/s) 

JF CB JGC 

PREP'D CHK'D APP'D 

Print 5/20/2010 9: 18 AM 

20.00 25.00 30.00 

MOUNT POLLEY MINING CORPORATION 

HAZEL TINE CREEK WEIR DESIGN 

THEORECTICAL FLOW 
OVER PROPOSED HAZEL TINE CREEK WEIR 

FIGURE 2 

PIANO. 
VA101-1/28 Knight Piesold 

C O N S ULT I NG 

REF. 00. 
VA 10-00866 

REV 
0 



IN
V

E
S

TIG
A

TIO
N

 K
P

 1-9  213 of 500

M:\1\01\00001\28\A\Data\Weir Design for Hazeltine Creek\[Hazeltine Weir Cale File_JF.xls]Hydrograph Print 5/20/2010 9:20 AM 
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MOUNT POLLEY MINING CORPORATION 
HAZELTINE CREEK WEIR DESIGN

        PHOTO 1 – Existing Weir  

                  
PHOTO 2 – Existing Weir and Approximate Profile of New Weir Structure.
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Suite 1400 - 750 West Pender Street 
 Vancouver, BC Canada  V6C 2T8 
File No.:VA101-1/29-A.01 
Cont. No.:VA10-01175 Tel:   604.685.0543 
 Fax:  604.685.0147 
 www.knightpiesold.com

July 22, 2010 

Mr. Ron Martel 
Environmental Superintendent 
Mount Polley Mining Corporation 
P.O. Box 12 
Likely, BC  V0L 1N0 

Dear Ron, 

Re: Mount Polley Tailings Storage Facility  
Instrumentation Repair, Productivity Upgrade and Remote Monitoring Capacity 

Introduction 

The Mount Polley Mine Tailings Storage Facility is a large earth and rock fill embankment located in 
central British Columbia.  The Tailings Storage Facility is monitored on a regular basis to ensure safety, 
as an early warning of undesirable conditions and to confirm the structure meets or exceeds regulatory 
requirements.  The regulatory requirements include regular dam safety reviews by a suitably qualified and 
experienced engineer.  The most recent dam safety review was completed by AMEC in late 2006.  This 
review indicated that there is "about the right" amount of instrumentation in the embankment but there is 
little redundancy.  The dam safety review recommended that lost instrumentation be re-established, 
Knight Piésold (KP) agrees with this recommendation.   

The two major types of instrumentation in the Tailings Storage Facility (TSF) are piezometers and 
inclinometers.  The piezometers provide information on the internal water pressure in various parts of the 
embankment and foundation.  The piezometers are all vibrating wire (VW) type instruments.  VW 
piezometers are widely used in geotechnical instrumentation, are generally robust and have a long life 
span. However, over time there have been failures of instrumentation and damage to data cables 
resulting in non-functional instrumentation.  The inclinometers are industry standard slotted pipe that is 
read by a manually operated probe. 

This letter summarizes the replacement of instrumentation and highlights two options for improving the 
TSF instrumentation, as follows:  

 A Base Case to replace non-functional instrumentation to develop a satisfactory level of TSF 
instrumentation 

 A Productivity Improvement to significantly reduce the amount of time required to complete routine 
monitoring of the TSF instrumentation, and 

 The installation of Remote Monitoring capability for instrumentation on the TSF. 

An estimated cost has been developed for the replacement and modifications to the TSF instrumentation.  
The estimated cost for instrumentation includes input from sole sourced suppliers for the major expense 
items.  The cost estimate is to establish the approximate cost of each option and some efficiencies may 
be achieved by a soliciting a more detailed bid of the work required. 
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Current TSF Instrumentation Status 

The installed instrumentation in the TSF includes a total of 91 piezometers and 5 inclinometers.  Of these 
48 piezometers are functional and 43 piezometers are not functional, 4 inclinometers are functional and 1 
is not functional.  The inclinometers are all installed in the main embankment.  The functional 
inclinometers include 3 that are generally showing minimal movement and 1 inclinometer that shows 
localized movement.   

The distribution of non-functioning piezometers is not random and a large portion of the Main 
Embankment foundation instruments have stopped functioning.  In total 20 piezometers have been 
installed in the Main embankment foundation and 7 (35%) are functional.  All 6 of the foundation 
piezometers in the A instrumentation plane have been damaged, 2 piezometers remain functional in the B 
instrumentation plane.  This is the main area of concern due to a low strength glaciolacustrine unit that 
underlies a portion of the Main Embankment including the A and B instrumentation planes.  The 
inclinometers and Main Embankment foundation piezometers are installed to monitor this glaciolacustrine 
unit.  The TSF monitoring program is in part to confirm that the displacement and pore pressure in the 
glaciolacustrine unit are within acceptable limits.    

The Ministry of Energy Resources, Petroleum and Mines (MEMPR) have previously expressed concerns 
about the characterization and behavior of the glaciolacustrine unit under the Main Embankment.  A point 
of concern that has been raised by MEMPR is the amount of laboratory testing available to define the 
strength of the glaciolacustrine unit. 

Base Case 

The base case is to replace non-function VW piezometer instrumentation and install a level of 
redundancy in the VW piezometers.  The collection of samples for laboratory testing can be completed at 
the same time as drilling the new instrumentation holes.  This base case is a minimum level of 
replacement TSF instrumentation required.  The base case includes the following: 

 5 holes in the TSF main embankment for replacement instrumentation.  Of these drill holes, 2 holes 
60 m deep will be drilled from the crest of the dam and 3 holes 25 m deep will be drilled from the dam 
buttress.  A total drilling length of approximately 200 m is estimated. 

 Install inclinometer casing in all holes. 
 Install 4 VW piezometers in each hole (3 as replacement instruments and 1 for redundancy).  
 Recovery of samples of the glaciolacustrine unit for laboratory testing. 
 Laboratory testing of samples from the glaciolacustrine unit. 

The drilling costs are based on a cost estimate by Geotech Drilling attached in Appendix A.  The drilling 
cost estimate includes for inclinometer supply and installation, VW piezometer installation and soil 
sampling.  The drilling cost estimate should be considered as an approximate cost as adjustments to the 
program are likely required.  The KP costs and laboratory testing costs have been estimated by Knight 
Piésold.

Productivity Improvement 

The productivity upgrade includes everything described in the Base Case and additional items to 
significantly reduce the time and complexity of instrumentation monitoring.  The goal is to reduce the work 
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load and time taken monitoring the TSF.  An additional benefit is automation is expected to improve the 
accuracy of the data.  Two additional items are proposed:  

1. Centralize the location of VW piezometer reading points.  This will include developing an upstream 
and downstream readout location on each embankment.  The readout locations would collate the 
data collection for the instrumentation planes and provide a common interface.  The piezometer 
cables would be extended and routed to the appropriate readout location.  For example, on the 
Perimeter Embankment a downstream readout location would be installed in the vicinity of the 
seepage collection pumps house.  The VW piezometer cables from the 3 instrumentation planes in 
the perimeter embankment would be routed to the readout location.  The cost for establishing 
centralized readout locations has been estimated by KP.  

2. Install a fixed inclinometer consisting of a ShapeAccelArray from Measurand in the existing 
inclinometer that is showing deflections.  A ShapeAccelArray (SAA) is a comparatively new method in 
geotechnical engineering for monitoring deflections in inclinometers.  The SAA is significantly faster 
and easier to read using a laptop computer.  A SAA is cheaper to automate compared with traditional 
inclinometers.  A brochure for the ShapeAccelArray is attached.   

The installation of an SAA will allow automation of the inclinometer.  Automation will facilitate regular 
inclinometer readings collected remotely from the Mount Polley site office.  The readings from a fixed 
inclinometer can be completed very rapidly in a small fraction of the time currently required to 
complete an inclinometer survey.  A cost estimate for an inclinometer SAA and remote retrieval 
package from Measurand is attached.  The cost of automation is approximately 60% of the quoted 
cost and savings could be made by electing to complete manual readings using a laptop.  This cost 
estimate is approximate and may be adjusted based on the data retrieval method selected by Mount 
Polley Mine.

Remote Monitoring 

The remote monitoring of all of the geotechnical instrumentation is possible.  The remote monitoring 
would require the work described in the Base Case and Improved Productivity.  In addition the VW 
piezometers would be monitored by a remote solar powered system and radio communications system.  
The current inclinometers would all have arrays installed and would be able to be remotely read.  A cost 
estimate for the VW piezometer readout system has been provided by Measurand and is attached.   

Summary 

The instrumentation at the Mount Polley TSF has experienced damage over time.  The replacement of 
some of the non-functional instrumentation is now necessary.  This letter details the base cost to replace 
non-functional instrumentation and summarizes opportunities for reduced the difficulty and time required 
for TSF monitoring.  The monitoring of the TSF instrumentation requires a reasonable time investment by 
Mount Polley Mine staff and/or KP staff.  Two systems to reduce the time required to monitor the TSF and 
the setup cost to implement the systems are summarized. 

It is recommended that the TSF instrumentation replacement be completed this year.  To help satisfy 
concerns previously raised by MEMPR it is recommended that the replacement instrumentation should be 
either installed or at an advanced planning stage in time for the annual inspection of the Mount Polley 
TSF.
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Knight Piesold 
CONSUl..TING 

The estimated cost for the replacement of non-functional piezometers and installation of additional slope 
inclinometers is in total $195,000, the total cost for the alternative option to simplify the monitoring of the 
TSF is estimated to be $230,000. The total cost for a second alternative for remote monitoring of the TSF 
geotechnical instrumentation is estimated to be $310,000. A breakdown of the estimated costs is 
included on Table 1. We trust this information will assist you in planning for the TSF. Please contact us If 
you have any questions or would like additional information on the described systems. 

Yours truly, 
KNIGHT PIESOLD LTD. 

Prepared by: 
Greg Johnston, M.Sc. 
Engineering Geology and Geotechnical Specialist 

Attachments: 
Table 1 Rev A Cost Estimate 

Geotech Drilling - Cost Estimate 
Measurand - ShapeAccelArray (SAA) Brochure 
Measurand - Quote 38 - Fixed Inclinometer 

Approved: 
Ken Brouwer, P.Eng. 
Managing Director 

Measurand - Quote 40 - Remote Monitoring of VW Piezometers 

/gj 
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Option Item Item Cost Total
Base Cost

Drilling $130,000
Replacement VW Piezometers $15,000
Laboratory testing $20,000
Knight Piesold site and office support $30,000

Total $195,000
Productivity Improvements

Base Cost plus the following $195,000
Mount Polley Excavator for 3 days (NOTE 1)

VW piezometer cable and readout locations $7,000
Fixed Inclinometer $23,000
Knight Piesold site support $5,000

Total $230,000
Remote Monitoring

Productivity Improvements plus the following $230,000
Additional fixed inclinometers $28,000
Remote monitoring for VW Piezometers $44,000
Knight Piesold site support $8,000

Total $310,000

INSTRUMENTATION REPLACEMENT
COST ESTIMATE

TABLE 1

MOUNT POLLEY MINING CORPORATION
TAILINGS STORAGE FACILITY

Total $310,000
M:\1\01\00001\29\A\Correspondence\VA10-01175 - Instrumentation Replacement\Tables\[Table 1 - Cost Est.xlsx]Sheet1

NOTES:
1. MOUNT POLLEY MINE EXCAVATOR TIME NOT INCLUDED

A 22JUL'10 GL GIJISSUED WITH LETTER VA10-01175 KJB
DATE DESCRIPTION PREP'D CHK'D APP'DREV
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Bill to: Knight Piesold Ltd. 

Care of: Knight Piesold ltd. 

Cost Estimate 
Date: Tuesday, October 27, 2009 

Revised No./Oate: 5-Jul-10 
1400 750 West Pender Street ~~~~~~~~~~~~~~~-

Vancouver, BC V6C 2TB Project Manager: _R_.y_a_n_S_a_m_is _________ _ 
Cost Estimate No.: 1KRS10-0043 

~~~~---~~--~~~~~~~-

Unit No. (Drill Rig): Odex/Mud Rotary Drill ATTN: Mark Smith/Greg Lewsley 
Tel: 1-604-685-6543 

Email: msmith2@knightpiesold.com 
Location: Mount Polley 
Province: BC 

Scope: This cost estimate is for 5 boreholes to 40 meters (1 30 ft) with 2 vibrating Wire installs per hole. 4 boreholes to 30 meters (100 ft) with 2.75" SI 
casing installed, and 3 boreholes to 30 meters (100 ft) with 2" monitoring wells installed. Soil coring (HQ3) will be required in the last 40 ft of 
the vibrating well installs, and the last 75 ft of the inclinometer holes. No sampling required in monitoring well holes. 

190 hrs Odex Drilling I Soil Coring 275.00 52,250.00 

2 70 hrs Overtime (after 8 hours, weekends, stats/two man crew) 65.00 4,550.00 

3 us Mob I Demob to Mount Polley 2750.00 2,750.00 

4 54 hrs Crew travel 149.00 8,046.00 

5 19 shift Support vehicle(truck mount) 249.00 4,731.00 

6 19 shift Crew subsistence (two man crew) 279.00 5,301.00 

7 19 shift Air compressor (300/200) 425.00 8,075.00 

8 19 shit __ rout pump /Mud Pump Rental 199.00 3,781.00 

9 9 hrs Safety meeting 149.00 1,341.00 

10 500 ft Diamond Bit Wear Consumption 19.50 9,750.00 

11 850 ft Odex bit wear consumption 5.75 4,887.50 

12 16 shift High Pressure Diamond Pump Rental 249.00 3,984.00 

13 

14 

15 27 10 ft P - Solid 1", 1.5" or 2" p.v.c. well casing 36.87 995.49 

16 3 10 ft P - Slotted 1 ", 1.5" or 2" p. v.c. well casing 49.45 148.35 

17 6 ea P - 1 ", 1.5" or 2" slip caps 3.45 20.70 

18 650 ft P - 1" PVC (for Vibrating wire installs) 1.87 1,215.50 

19 40 10 ft P - 2.75" Slope Inclinometer 148.35 5,934.00 

20 3 ea P - 2.75" Slope Inclinometer Top Cap 6.90 20.70 

21 3 ea P -2.75" Slope Inclinometer Grout Anchor 417.00 1,251.00 

22 60 bags P - Bentonite Chips (Possible Option) 28.55 1,713.00 

23 22 bags P - Sand 15.52 341.44 

24 105 5 ft P - Acrylic Liners for Soil Coring 20.40 2,142.00 

25 15 bags P - Premix grout 34.44 516.60 

26 12 bags P - Fast Set Concrete 17.25 207.00 

27 36 bags P - Portland Cement 23.75 855.00 

28 12 ea P - Stand up casing protectors 109.25 1,311.00 

29 
Tem..&o.-= E.&O.E. Cod--hrliO-~lo.enwd....,. .... ,,,....,,..ljO(Nibiilyd""died. Loot-ar.........-foo"'1•be""'9edd<O<lpf.415K. ~ Subtotal 126,118.28 fees&..-.g--..,,PYHlea_«I __ -l'ajmomt-.:.,,.,..Re<e;p.2!hliered-woll'lfl/yonl""lliR"""""" .. --....... ""'1~15...,__ 
~&.rlM5 .... ~•teeefrtted. P.S.T. 1,167.02 "Oiierlimeis ,,,,,Jcabie aller 8 holn, weekends, :ind stWloty hoidays" 

~une items beginning with P denote PST chargeable items .. 6,305.91 

British Columbia 

5052 Hartway Drive • Prince George • British Columbia • Canada • V2K 587 Promotion Code: 

Tel: (250)962-9041 • Fax: (250)962-9046 · Web: geotechdrilling.com Thank You for Your 
Business! 
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How long is a typical SA~7 

Most Field SAAs are near 32 m (1 04'). 
Most Research SAAs are 7.32m (24') 
long. Lengths up to 1 OOm (300') are 
possible. 

How long are the rigid segments 
in an array? 

Standard joint-center to joint-center 
lengths are 305 mm (12") and 500 
mm (19.7"). 

Do I need a casing for SAAs7 

SAA should be installed in 2 ?mm 
(1 .OS ") ID casing (inexpensive PVC 
electrical conduit) . The array 
and casing are flexible enough to 
survive deformations of tens of cm 
(feet) . The 27 mm casing will fit 
into inclinometer casing, enabling 
recovery of some defunct SI sites . 

Can I re·use an SAA7 

After typical deformations, SAA may 
be removed from the casing and 
installed elsewhere. 

For more information on Shape
AccelArray and other Measurand 
products: 

measurand 
SHAPE ADVANTAGE 

21 11 Hanwell Rd 
Fredericton, NB CANADA 

E3C l M7 
(ph)506.462-9 119 
(fax)506 462 9095 

www.MeasurandGeotechnical.com 
www.measurand.com 

measurand 
SHAPE ADVANTAGE 

ShapeAccelArray 
(SAA) 
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Introduction 

SAA is an array of rigid segments 
separated by special joints . Triaxial 
MEMS gravity sensors in the segments 
measure tilt. SAA produces data 
equivalent to inclinometer data but 
over much larger deformations. 
SAA may be used vertically to track 
magnitude and direction of lateral 
deformation, and horizontally to track 
vertical deformation. In any pose, 
3D vibration data are available from 
selected locations along the array. 

There are two basic types : -- 0 -c.: 
and 0 cseci . Each is available in 
increments of 8 segments, where 
standard segment lengths include 
305 mm (12") and 500 mm (19. 7"). 

The main distinctions are speed, 
number of segments, and power 
consumption. 

SAAF is designed for solar
powered installations with wireless 
communication. SAAF may be up to 
100 m long. Long-term accuracy for 
30 m (96') SAAFs is 1 .5 mm (0.06"). 

Vibration data are available from up 
to 3 segments along the array at 40 
Hz sampling, and at 35 Hz from 4 
segments. 

All communication in the array is 
digital. Data are carried in a small 
cable to a digital logger. Most 
installations use solar power and 
provide wireless data over the 
internet. 

SAAR is designed to collect high 
frequency data from all sensors 
continuously. 

Each microprocessor in an SAAR (1 
microprocessor per 8 segments) has 
a dedicated communication line. 

SAAR can be supplied with up to 24 
high-speed segments. 
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111easurand 
SH,JJ,PC. AOVl'l lllT..iGL 

Quotation 

Quote 
Prepared 

For 

Item 

SAAFSOO 

Enclosure 

SAAReg 

SAA232 

1J•ProSupport 

custom 

SAAUSB 

•cRlOOO 

CRlOOOlntPack 

Solar20W 

SolarBracket 

NOTES: 

Greg Lewsley 

Knight Piesold 

750 West Pender Street 

Suite 1400 

Vancouver, BC V6C 2T8 CAN 
(604) 685-0543 Fax: (604) 685-0147 

Quote Date 

Quote Number 

Sales Contact: 

Quote for 2 holes with remote data retrieval 

Description Qty Price DD 

SAA Field Octet (0.5 m segments) 4 $1,673.30 

Earth Station Enclosure 1 $993.25 

SAA Charge Regulator 1 $269.10 

RS485 to RS232 converter w/Power switching 2 $450.15 

Project Support Time 1 $5,000.00 
Installation assistance cost (Inclusive) 

Radio package for retreival of data (Includes Radios, 1 $3,700.00 
Antennas and mounting Hardware) 

RS485 to USB PC connection kit for SAA 1 $596.90 

Campbell Scientific CRlOOO Datalogger 1 $2,397.45 

SAA-CRlOOO Integration Package 1 $978.55 

20 Watt Solar Panel 1 $391.40 

Solar Panel Bracket 1 $97.85 

Total Items 

Labor I Shipping 

Harmonized Sales Tax Exempt 

l rotal Quote 

All Quotes are valid for 60 Days. All Pricing are in USO unless otherwise specified. 
* Denotes Distributor discounts do not apply 

11 Please contact Measurand Inc. Prior to ordering 

(1) a) Unless otherwise specified, SAAs have no unsensorized segment at the far end; 
b) Unless otherwise specified, SAAs have one unsensorized segment at the near end that provides 

an attachment point and junction to the cable. This segment and a stiffer portion of the cable 
occupy approximately 30 cm (1') "extra" beyond the length of sensorized segments. The cable can 

Sales@measurand.com http://www.measurand.com 

2111 Hanwell Road, Fredericton NB E3C 1M7 Tel: (506) 462-9119 Fax: (506) 462-9095 
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Extended Price 

$6,693.20 

$993.25 

$269.10 

$900.30 

$5,000.00 

$3,700.00 

$596.90 

$2,397.45 

$978.55 

$391.40 

$97.85 

$22,018.00 

$0.00 

$0.00 

$22,018.00 
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111easurand 

Quote 
Prepared 

For 

SH,JJ,PC. AOVl'l lllT..iGL 

Greg Lew sley 

Knight Piesold 

750 West Pender Street 

Suite 1400 

Vancouver, BC V6C 2T8 CAN 
(604) 685-0543 Fax: (604) 685-0147 

Quotation 

Quote Date 

Quote Number 

Sales Contact: 

Jun-28-2010 

40 

DJ Snodgrass 

Quote for datalogging equipment for monitoring Peizometers around site. 

Item Description Qty Price Extended Price 

Custom 10 installations for monitoring Peisomete rs. Can 
monitor multiple probes on each station 

1 $38,733.0 
0 

Item includes logging equipment as well as rad io communications to allow for one collection point via 

radio. 

Solar20W 20 Watt Solar Panel 

Solar Panel Bracket 

11 

11 

$391.40 

$97.85 SolarBracket 

NOTES: 

Total Items 

Labor I Shipping 

Harmonized Sales Tax Exempt 

ITotal Quote 

All Quotes are valid for 60 Days. All Pricing are in USO unless otherwise specified. 
• Denotes Distributor discounts do not apply 

11 Please contact Measurand Inc. Prior to ordering 

(1) a) Unless otherwise specified, SAAs have no unsensorized segment at the far end; 
b) Unless otherwise specified, SAAs have one unsensorized segment at the near end that provides 

an attachment point and junction to the cable. This segment and a stiffer portion of the cable 
occupy approximately 30 cm (1') "extra" beyond the length of sensorized segments. The cable can 

be turned 90 degrees within this dimension. When planning installation depth, this "extra" length 
must be accounted for; 

c) SAAFs are built in groups of 8 segments called octets. A SAAF may be ordered with a partial octet 

(example: 14 segments instead of the standard 2 x 8 = 16 segments). Because this entails a special 
production run, pricing is per fully populated octet. For the example above, this entails pricing for 2 
octets (16 segments instead of 14). 

(2)Payment Terms: Net 30 days from time of shipping. Overdue accounts will be subject to interest and penalties; 

$38,733.00 

$4,305.40 

$1,076.35 

$44,114.75 

$0.00 

$0.00 

$44,114.75 

(3)Freight charges not included in total prices unless otherwise specified. Please indicate preferred shipping method on purchase order. Freight charges will 

be added at time of sale; 
(4)Applicable taxes will be calculated and added at time of sale 

Components Description: 
See "Specification/Ordering list" and "Ordering Guide" at www.MeasurandGeotechncial.com/downloads" for assistance in interpreting the quoted 

Sales@measu rand .com http://www.measurand.com 

2111 Hanwell Road, Fredericton NB E3C 1M7 Tel: (506) 462-9119 Fax: (506) 462-9095 1/ 2 

Licensed To: Measurand Inc 



Item Description Qty Price Extended PriceDD

���������	
 �����	���	
 �� ��	������� ������	�

��� �������� �� ��� �����

��������

�	���

��������

����������

���� �!�������

"������# �������

��������� 	����#

��������� ����������

$�� !����� ����	 �� %&� %����������
 ��' ����	'���
 ���� $�# 	������� �� ���	 ��� '��� �� ��� ��	���	������# �� ��� ��	�����

(����	� (����	 �� 	��)��� �� ����� '������ �������

*���	 + ���������	 ���������� ��������� (������	

,� -����#� .�	���� /��� -����	 ��� ��	 �������	 �� ���� ���� ������	 �� ������ �� '�����	��� ���  ������ �� ��� 0,1 #�� ���� ��� �� �������#

����		 �����'�	� 	�������� �# .�	���� /��� /� '������� *��	 '����# �����	 ���# �� ��� �������	 ��� ��� ���� ������ �� ��� ��� ���� 	��)����� ��

��	�	�
 �������
 ������� �� �������� ��	������� �� ���� "�� �������� ��� �������	 ��� �	 ��� ������� �� 	����# �� ��'�� ��� 	 	�������� �# .�	����

/��� /� .�	���� /��� (������	 ��� ��� �� �� ���� �� ��� ��#��
 .�	���� /��� -���
 � ��	 ������
 ������ ����� ��� ��������� ������� �� ��	���� �� ��

����� �������� '������ ����� ��� ���	 �� ���� �� '��� �������  ��' ���������� ������� �� ������� ��� ��� ��������� �������� 2���� '��� 	��� ��

'������ ��� ��� �������� �� ��� ������� '����# ������ �� ���  ������ �� 34 �#	
 '�������� �	 ������� .�	���� /��� 5����# ��	����	 �# �������

'����# �� ������������#�

6� ���������	 �� �������#� /� �� ����� '��� .�	���� /��� �� ����� ��� �# ��������
 ��������� �� ���	�!������ ����	 �� �# ��	� ������	 �� ���� ��������#

����	 ��	��� ��� �� ��� �������# �� ��	 �������	� .�	���� /���7	 �������# ��� ���	��� ��)��# ��8�� �������# ���� 	��� ��� ������ ��	 ������ �������#

��	����� �����# ���������	�

9� /�	������� �� 2�)������ �� (������	� ��#�� 	��� �����# .�	����
 /���
 '����� 	���� 0:1 ��	���		 �#	 ���� �������
 �� ��� ��	�����# �� �# ������	 ��

��������� �������	 ��8�� ��	 ��������8��� �������� �������; �����'�	�
 �� 	��� �� ������ �� ��� ������� ��� �������	�

<� 2����� =���	 $������>����� .�	���� /��� "��� ��� ����� �������� �� ��)����� �������	8���	 ����		 ���	� ������>�� '���  ������ ��������	�

������>���� 02.$1 ������� *�� ��#�� �	 ��	���	���� ��� �������
 ��	����� �� ���	�������� �� ���� �� .�	���� /��� .�	���� /��� "��� ��

��	���	���� ��� ��	������� ��� ���� �� ����� 	 ����		�#� .�	���� /��� "��� �# ��� ��� ������ �� ��� �������8��' ���� �� ��� ��#�� �� =�����

*��	�������� ���#�

?� *���� + �������#� *����8��	� �� ��		 �� ����� ����	 	��� �		 �� ��� ��#�� ���� .�	���� /��� �������# �� �������	� .�	���� /��� "��� ����� 

	������# ������	� '��� ����		�		��� �����	 ��� �������	 	������ �� ���� ������ ����� �� ���������	 �� ���� *�� �������# ��� �	 � �	����� ���#
 �	�� �� 

��	� �����	� �� ���������	 � ���� �� ����� ����#� ������� ���# 	��� �� ����� �� ��� ����� ���# ��� �# ������ �� ������� �# �� ��	 ���������	 ����� ���	

$�������� ������ �# ������ �� '���� 	��� ���������� �	 ���#�� �# ������	����	 ��#��� ��	 ��	����� ������� ���������
 ��� ��� ������� �� ����
 �����


'�
 �������	�
 ������
 	�����
 ���	������ �����	
 ���� �� ��� ������������ �� �# ����������� �������# 0@%���� .)����A1� /� 	��� �����
 ��'����
 ���

���#�� ���# ��	� �������# ������� ��� ����� ���# '��� '������ ������ �� ��� %���� .)����� *�� ���#�� ���#7	 ���� ��� ���������� '��� �� ����	�� ���

��� ������� �� ��� %���� .)����
 ���
 �� ��� %���� .)���� ����� �	�	 ������ ��� �����# 0941 �#	
 ��� ����� ���# �# ���������# �������� ���

$�������� �# ������ '������ ������ �� ��� ���#�� ���#�

3� �������# *���	8��������� �������#� "����� �������# ���� �	 9 < '���	 $2(&� /� 	��� �	�	
 ��������� �������# �# �� ��		����� .�	���� /��� 2�	����	

��� ����� �� ���#

� �������� ��� �� ,4B �� ��� ���� ��	� �� ��� �!������� �����	�� ��  ������� ����� �� C644�44 F"�
 '�������� �	 �������

:� �/"� *�� F" ����� �� /���	��# �� "������# 0�/"1 �# ����� ������	 �� F"$ ��� ����	 �� ������ ���������	 �� �����>����	� $ �����	� ��������� �#

���� �� �� ��������� �� 	�������� �� .�	���� ������ �!������� �# �� 	�������

2111 Hanwell Road,    Fredericton NB E3C 1M7    Tel: (506) 462-9119     Fax: (506) 462-9095

"��	G��	�������� �����88'''���	��������

���

�����	�� *�� .�	���� /��

INVESTIGATION KP 1-9  226 of 500



INVESTIGATION KP 1-9  227 of 500

Ken Brouwer 

From: 
-ent: 
.o: 
Cc: 
Subject: 
Attachments: 

FYI. 
Due Nov 51

h . 

Cheers, 
Ken 

Ken Brouwer 
Wednesday, October 20, 2010 4:12 PM 
Greg Johnston; Les Galbraith; Gregory Smyth 
Jeremy Haile 
FW: Request For Proposal #MP-100 - Tailings lmpoundment Design Services, Mt. Polley 
2005 TSF Capacity vs Elevation Curve (KP).pdf; 2006 Dam Safety Review (AMEQ.pdf; 
2008 Capacity of Existing Mine Tailings Line (KP).pdf; 2010 Mount Polley FlyoverJpg; 
2010 Stage 6b IFC Drawings (KP).pdf; RFP #MP100 Tailings Design.pdf 

From: Denis Bernardi [m~ilto:DenisBernardi@imperialmetals.com] 
Sent: October-20-10 4:05 PM 
To: Denis Bernardi 
Cc: Don Parsons 
Subject: Request For Proposal #MP-100 - Tailings Impoundment Design Services, Mt. Polley 

Please find our request for proposal attached for the above inquiry, along with the following attachments; 

• 2005 TSF Capacity vs. Elevation Curve (KP) 

• 2006 Dam Safety Review (AMEC) 

• 2008 Capacity of Existing Mine Tailings Line (KP) 

• 2010 TSF Stage 6b IFC Drawings (KP) 

• 2010 Mount Polley Flyover (MPMC) 

• 2009 TSF Report on 2009 Annual Inspection (KP) (due to its size, it will be forwarded upon acceptance to submit 
a proposal) 

Kindly review and advise on your intent to submit a proposal. 

Regards. 

Denis Bernardi 
Manager, Contracts & Purchasing 

Imperial Metals Corporation 
#200 - 580 Hornby Street 
Vancouver, BC V6C 386 
Direct: 604-488-2682 
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.. . - . . 

MOUNT POLLEY MINING CORPORATION 
200 - 580 Hornby Street 
Vancouver, B.C., Canada V6C 386 
Tel: 604.669.8959 Fax: 604.687.4030 

October 20, 2010 

Subject: Request For Proposal #MP-100 

You are hereby invited to submit your proposal for providing design services for the Tailings lmpoundment at 
the Mount Polley mine in accordance with requirements contained in the following attachments: 

ATTACHMENT A -
ATTACHMENT B
A TT ACHMENT C -
ATTACHMENT D -

INSTRUCTION TO BIDDERS 
SCOPE OF SERVICES/GENERAL DESCRIPTION 
MEMORANDUM OF AGREEMENT (Sample) 
GENERAL CONDITIONS 

Proposals shall be submitted IN DUPLICATE for receipt at Mount Polley's office ON OR BEFORE 2:00 P.M., 
November 5, 2010, TO THE ATTENTION OF DENIS BERNARDI. Proposals emailed to 
dbemardi@imperialmetals.com will be accepted. Proposals received after the time and date specified will not 
be considered. 

Any and all costs incurred by the bidder in the preparation and submission of a proposal shall be the 
responsibility of the bidder. 

The award decision is based upon a selective competitive bid process. The lowest, or any proposal, may not 
necessarily be accepted. 

Please proceed with your evaluation of this package and confirm in writing your Intention to submit a 
Tender or otherwise, on or before October 26, 201 O. 

If you would like to schedule a site visit, kindly contact Ron Martel, Environmental Superintendent at 250-
790-2215 ext. 409 or email rmartel@mountpolley.com. 

We thank you in advance fo'r your interest in this Project. Feel free to contact me regarding any aspect of 
this inquiry. 

Yours truly, 

Mount Polley Mining Corporation 
Denis Bernardi 
Manager, Contracts & Purchasing 

We confirm our intent to tender 
Yes No 

Company Name 

Representative Name & Signature 
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ATIACHMENT "A" 
Instructions To Bidders 
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1.0 Intent 

This RFP is not an offer to enter into an agreement with any party, but rather a request to receive 
proposals from entities interested in providing the products and/or services outlined herein. Such 
proposals shall constitute offers to enter into an agreement. 

Bidders are advised that an agreement may or may not result from this RFP. Mount Polley's 
standard Agreement and General Conditions will apply to these agreements and are attached 
below. 

Any deviations from this Agreement and General Conditions should be explained in detail with 
suggested alternate contract language provided as an attachment. 

1.1 Contact Person 

Each bidder is requested to designate one individual as its authorized contact person for all 
matters relating to this RFP. 

1.2 Notice of Intention 

All Bidders are requested to advise on their intent to submit a proposal by completing and 
returning a copy of the cover letter prior to the date indicated. 

1.3 Submission Requirements 

Bidders are required to submit an electronic copy of their bid by the time and date shown on the 
cover letter above. When received, Mount Polley will send an E-mail to confirm receipt. This E
mail softcopy bid must be received within the bid deadline. In addition, bidders are requested to 
submit two (2) hard copies of their proposals to the individual identified above. These hard 
copies must be received within two working days of the bid deadline. 

1.4 Late or Incomplete Bids 

Late or incomplete bids will not be considered. 

1.5 No Liability for Costs or Expenses 

Mount Polley will not be liable for any costs or expenses incurred by any bidder including, without 
limitation, any expenses incurred in the preparation and submissions of the bid. 

1.5 Irrevocable Bid 

The bid submitted is irrevocable by the bidder. 

1.6 Changes to Bid 

Bidders will not be permitted to alter their proposals once they have been submitted. 

1.7 Oral Information 

Any information given orally by Mount Polley employees or other third parties will not be binding 
nor will it be construed as a change to the RFP requirements. 

1.8 Confldentlal Bids 

Bid documents and all other documents and information given, or made available to Bidder 
pursuant to these Instruction to Bidders ("Bidding Information") are confidential. Bidder must not 
d isclose any Bidding Information to any other person and may use the Bidding Information only 
for the purpose of preparing and submitting a Bid. 

Page 3ol 2l 



INVESTIGATION KP 1-9  231 of 500

1.9 Incomplete Bids 

Mount Polley reserves the right to reject any bid, whether or not completed properly and whether 
or not it contains all required information. Without prejudice to this right, Mount Polley may 
request clarifications where the bidder's intent is unclear and may request amendments where, in 
the opinion of Mount Polley, there are minor errors, inconsistencies, or omissions in the bidder's 
proposal. 

1.10 Clarification 

Mount Polley reserves the right to clarify any information contained in a proposal. 

1.11 Award 

Mount Polley reserves the right to accept or reject any or all proposals in whole or in part 
(including, without limitation, any of the optional proposals). Mount Polley will have the right to 
make an award to one or more bidders or not to proceed with the project whatsoever. 

2.0 Proposal Format 

Bidders are requested to prepared and submitted their proposals in the following format: 

.1 Task Description Sheets 

The format for a task description sheet is given in Attachment I. Subdivide your work 
program into tasks corresponding to distinct groupings of deliverable products and services. 
Project management activities should be included for each task. (If the proposal is selected, 
these task description sheets once negotiated to the mutual satisfaction of the Consultant 
and Mount Polley will form part of the contract for consulting services) . 

• 2 Bar Chart Schedule(s) 

Show schedule of activities for each task. The time scale shall be on week or day intervals. 

Each task must be divided into activities with distinct start and finish dates. In particular, the 
schedule must show the activities leading up to the milestone event dates for the 
Consultant's work program. Preliminary milestone event dates are provided in Attachment B, 
Scope of Services I General Description. These dates will be discussed and confirmed after 
contract award . 

. 3 Staff Workload Plan 

For each task, forecast the chargeable time for each staff member (or job classification) by 
month . 

• 4 Dollar Budget 

Present a budget of the cost to be charged to Mount Polley for each task by month. A single 
page may be used to display this information for all the tasks in the work program. 

All the charges associated with providing the deliverable product and services in a task must 
be included in the budget for the task. Disbursements and expenses must be allocated to 
individual tasks. Such charges may include travel, equipment, communications and printing 
charges. 
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Contract No 

Task No. 

Consultant 

Task Title 

Purpose 

Input Required 

Work Steps 

Deliverables 

Resource and 
Budget 

Assigned Staff 

ATIACHMENTI 
FORMAT FOR TASK DESCRIPTION SHEET 

(Supplied by Mount Polley) 

(by Consultant) 

(Name of Firm) 

(Descriptive title, by Consultant) 

(Summary statement, in one or two sentences, of the reason why the task is 
required) 

(In point form, list the information you require from Mount Polley or 
other consultants in order to proceed on this task.) 

(In point form, list the detailed work steps or activities which make up 
the task. Use this section to describe methods or techniques which will be 
employed in the conduct of the work.) 

(In point form , list the tangible products or seNices that will be 
provided from this task. The deliverables define the scope of the task. Make 
reference to other documents, such as your proposal or earlier reports, as 
needed to make the definition of deliverables as specific as possible.) 

(List the total staff consulting time, and expenses that make 
up the total budget for the task.) 

{List the personnel or classification who will perform the work, 
by name.) 
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ATTACHMENT "B" 
Scope of Services I General Description 
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REQUEST FOR PROPOSAL 

Tailings lmpoundment Life of Mine Design Services 

For 
Mount Polley Mining Corporation 
Tailings Dam Expansion Project 

Proposal closing date and time: Proposals shall be submitted IN DUPLICATE for receipt at Mount 
Polley's office ON OR BEFORE 2:00 P.M., NOVEMBER 5, 2010, TO THE ATTENTION OF DENIS 
BERNARDI. Email proposals to dbernardi@imperialmetals.com will be accepted, with hard copies to follow. 
Proposals received after the time and date specified will not be considered. 

Request to notify of intent to submit proposal: Respondents are requested to notify Denis Bernardi 
no later than noon, October 26, 2010 if you intend to submit a proposal. 

Purpose 

The purpose of this Request for Proposal· (RFP) is to select a consultant who can provide the most cost 
effective solution for the storage of an additional 50 million metric tonnes of tailings at the Mount Polley 
mine. 

Background 

MPMC is seeking a company or individuals to pro~ide tailings disposal design services to identify and 
select the most cost effective method, on a cost per ton basis for storing the expanded tailings disposal 
volumes. The mine Is located in south central British Columbia, 8 km southwest of Likely and 100 km (by 
road) northeast of Williams Lake. 

Scope 

The MPMC current tailings impoundment stores 45 M cubic meters at the supernatant 953 m elevation. 
The crest was elevated to 958.Sm during the recent 2010 construction season. The next planned lift is 
summer 2011 . A previous design completed by Knight Piesold indicates an ultimate capacity of 73 M 
cubic meters by increasing the dam crest elevation to 968 m as currently designed. MPMC's revised ore 
body reserves have extended the fife of mine plan to 2017 and increases the additional tailings storage 
requirements to 50 M metric tonnes. 

We are seeking proposals from qualified companies to provide a conceptual design option to meet Mount 
Polley's additional tailing storage volume requirements. 

Possible options identified by MPMC are: 

1) Increase existing dam height to 970+m and dry stack additional tailings. 

2) Extend the existing tailings storage facility either side of existing embankments. 

3) Incorporate cyclone sand as a downstream construction material. 

4) Increase the existing dam height to meet life of mine tailings volumes. 
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Permitting timelines as well as pipeline dynamics need to be considered in developing proposal options. 
Magnetite recovery from the tailings stream will begin in 2011, options to keep the old tailings separate 
from future tailings production should be considered. 

To provide a basis for your recommended option the following capacity criteria should be considered: 

ROM Plant Feed (April - Oct) 
ROM Plant Feed (Nov-March) 
Tailings Production Rate 
Current Tailings Stored 
Additional Storage Required 
Current Pipeline; Mill to TSF 
Extended Mine Life 

Additional information: 

22,000 TPD 
20,000 TPD 
7.7 MTPY 
45 M cubic meters 
50 M metric tonnes (approx, 36 M cubic meters) 
24" HOPE 
to 2017 

The following documents, reports and drawings provide site-specific background on the project to assist 
with your proposal submission; 

• 2005 TSF Capacity vs. Elevation Curve (KP) 
• 2006 Dam Safety Review (AMEC) 
• 2008 Capacity of Existing Mine Tailings Line (KP) 
• 2009 TSF Report on 2009 Annual Inspection (KP) 
• 2010 TSF Stage 6b IFC Drawings (KP) 
• 2010 Mount Polley Flyover (MPMC) 

Proposal: 

Proposals should include the following as a minimum; 

1. Your recommended tailings option(s) for life of mine operation, identifying advantages and 
disadvantages of the option(s). 

2. Provide the preliminary capital cost estimate for construction. 
3. Provide the estimated costs, including hourly rates, for developing construction level detail 

design, specifications and scope of work for the recommended option. 
4. Provide resumes for key personnel, highlighting experience with northern interior sites, copper 

mining operations, Tailings Storage Facility management and design experience. 
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ATIACHMENT "C" 
Memorandum of Agreement 

(sample) 
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SAMPLE AGREEMENT 

THIS AGREEMENT made in duplicate as of the_ day of 201 O. 

BETWEEN: 

AND: 

RECITALS: A. 

MOUNT POLLEY MINING CORPORATION, a company Incorporated under the laws of 
the Province of British Columbia, with offices located at 200 - 580 HORNBY STREET 
Vancouver, B.C., V6C 3B6 

("Owner") 

a company incorporated under the laws of the Province of British 
Columbia, with offices located at 

("Consultant") 

Consultant has expertise in providing certain professional services as set forth on 
the attached Schedule "A" (collectively, the "Services") 

B. Owner desires that Consultant will provide the Services to be performed at 
Owner's Mount Polley Mine (the "Site"). Consultant agrees to provide the 
Services to Owner, in accordance with the terms and conditions of this 
Agreement. All capitalized terms not otherwise defined in this Agreement shall 
have the meanings set forth in GC1 - Definitions, below. 

NOW, THEREFORE, in consideration of the foregoing and the mutual promises, covenants and 
conditions contained herein, the Parties agree as follows: 

ARTICLE 1 ENTIRE AGREEMENT AND CONTRACT DOCUMENTS 

1.1 The Contract sets forth the entire Agreement between the parties and supersedes all 
previous communications, agreements and commitments, whether written or oral, pertaining to the Work 
or the Contract. The provisions of the Contract may only be changed in writing executed by the parties to 
the Contract. Trade custom and trade usage are superseded by the Contract and shall not be applicable 
in the interpretation of the performance of the Contract. 

ARTICLE 

1.2 The Form of Agreement together with the following documents: 

2 

• Schedule A - Scope of Services/General Description 
• Schedule B - Pricing Schedule/Proposal 
• Schedule C - General Conditions 

form the Contract and together shall hereinafter be referred to as the Contract or 
Contract Documents. 

SCOPE OF SERVICES 

2.1 Consultant shall furnish all supervision, tools, equipment, labour and materials and 
perform all Work necessary to fully complete the Work outlined in Scope of 
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ARTICLE 

ARTICLE 

Services (the "Work") and the other Contract Documents. 

2.2 Any changes to the Work that will result in a change in the Contract Sum or the 
Contract Schedule requires prior written agreement of both parties. Any agreed 
change in the Contract Sum will be paid in accordance with the Contract 
Documents. 

3 SCHEDULE 

3. 1 Time shall be of the essence of the Contract and shall remain so notwithstanding 
any amendments to the schedule or adjustments to the completion date. 

3.2 Consultant will schedule and coordinate the Work with the work of others. 

3.3 Consultant will commence the work on , 201 O and shall complete the 
Work by , 2010, to be better defined as project progresses. 

4 CONTRACT SUM AND PAYMENT 

4.1 Owner shall pay Consultant, in lawful money of Canada, the sum NOT TO 
EXCEED Dollars ($.00), as full and complete payment for the performance of the 
Work, subject to adjustments as may be provided for in the Contract Documents. 

4.2 Consultant shall notify Owner upon the Contract value reaching 80% of the 
Contracted amount, upon which time the projected costs to completion shall be 
reviewed. 

4.2 GST not included and is extra. 

ARTICLE 5 RECEIPT OF AND ADDRESSES FOR NOTICES 

Consultant: 

If either party desires to give notice to the other in connection with the Contract, 
such notice shall be sufficiently given if delivered by hand, if sent by registered 
mail, or if sent by facsimile or other electronic message system which provides a 
hard copy, to the 

ATTN: 
TEL: ( ) 
FAX: ( ) 

and to Owner: MOUNT POLLEY MINING CORPORATION 
200 - 580 Hornby Street 
Vancouver, B.C. V6C 386 
ATTN: Mr. Denis Bernardi 
TEL: (604) 488-2682 
FAX: (604) 687-4030 
E-mail: dbernardi@imperialmetals.com 
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Gregory Smyth 

From: 
·,ent: 
fo: 
Cc: 
Subject: 

Dear Denis, 

Ken Brouwer 
Wednesday, October 27, 2010 7:58 AM 
Denis Bernardi; Don Parsons 
Jeremy Haile; Gregory Smyth; Greg Johnston 
RE: Request For Proposal #MP-100 - Tailings lmpoundment Design Services, Mt. Polley -
Knight Piesold 

We have always made ourselves available to assist Imperial Metals and will continue to do so, but we confirm that we 
do not intend to submit a proposal for the specific scope of work outlined in RFP MP-100. 

We agree that our long history on the project would be advantageous for the proposed study program. In fact many of 
our previous studies have considered various options for expansion and we would have a huge head start. 

However, in this instance, it is presumed that our services are not essential and we therefore encourage you to continue 
to evaluate alternative options for the study program outlined in the proposal. A thorough review and evaluation by 
others may outline new opportunities, or provide refinements to the concepts that have already been developed. 

We will be pleased to discuss this further, once you have had the opportunity to fully consider the alternatives. 

Best Regards, 
Ken. 

'1 

From: Denis Bernardi [mailto:DenisBernardi@imperialmetals.com] 
Sent: October-26-10 1:21 PM 
To: Ken Brouwer 
Cc: Don Parsons; Brian Kynoch; rmartel@mountpolley.com; tfisch@mountpolley.com; afrye@mountpolley.com; Jeremy 
Haile 
Subject: RE: Request For Proposal #MP-100 - Tailings Impoundment Design Services, Mt. Polley - Knight Piesold 

Ken, we are surprised in your decision on not intending to submit a proposal, as your history with this project would give 
you an advantage on developing a viable cost effective option. 
Our intent with this proposal request, is to perform our due diligence and evaluate all possible options on a competitive 
nature, in an effort to reduce our overall annual capital and operating costs. It is of no reflection of the performance or 
capabilities that we are receiving or have received to date. That being said, we trust that you would reconsider your 

decision and participate in our RFP process. 

We would be pleased to respond to any questions or concerns. 

Regards. 

Denis Bernardi 
Manager, Contracts & Purchasing 

· '1perial Metals Corporation 
.00 580 Hornby Street 

Vancouver, BC VGC 3B6 
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pirect: 604-488-2682 

From: Ken Brouwer [mailto:kbrouwer@knightpiesold.com] 
Sent: Monday, October 25, 2010 1:59 PM 
To: Denis Bernardi 

r 

Cc: Don Parsons; Brian Kynoch; rmartel@mountpolley.com; tfisch@mountpolley.com; afrye@mountpolley.com 
Subject: RE: Request For Proposal #MP-100 - Tailings Impoundment Design Services, Mt. Polley - Knight Piesold 

Dear Denis, 

As requested in the RFP documents, we confirm that Knight Piesold is NOT intending to submit a proposal in response to 
RFP #MP-100- Tailings lmpoundment Design Services without some prior clarifications. In general, we would welcome 
the updated protocols and contract management procedures outlined in the RFP documents but feel that there are 
some fundamental issues that must be resolved prior to proceeding with the development of a detailed scope and 
budget for the requested services. 

As you know, Knight Piesold has a long history with Imperial Metals and the Mt Polley Mine. We have previously 
developed and evaluated various options for cost effective storage of tailings for the expanded mine plans outlined in 
the RFP. We have also assisted with long range planning for tailings, waste rock disposal, water management, closure 
planning, operational monitoring and permitting. Many ot the options outlined in the RFP have been evaluated 
previously by KP and MPMC personnel, including completion of tailings impoundment expansion studies and full scale 
field trials for implementation of cyclone sand as a downstream construction material, etc. 

Our long term relationships with all of our clients is very important to us and we are surprised and disturbed by the 
sudden change in our relationship with Imperial Metals. It has been suggested that one of the primary reasons that th' 
RFP has been initiated is due to concerns about excessive costs relating to services provided by KP for the design/ 
construction of the tailings management systems at the Mount Polley Mine. Unfortunately, this message is also being 
communicated to our peers and clients within the Mining Industry and is a significant concern to us. 

The following points are presented for your consideration : 

• It has been indicated that expenditures in excess of $400,000 have been incurred by MPMC for KP engineering 
ser:iices relating to the tailings impoundment and it has been suggested that these costs are considered by 
Imperial Metals to be grossly excessive for services that were actually required. 

• We are not sure where the $400,000 number comes from or what it includes for, but our detailed records 
indicate that it is far in excess of any KP billings for our 2010 Scope of Work. 

• Greg Johnston, the KP Project Manager, has provided a brief summary of expenditures and contract status as 
outlined in the attached internal email. Knight Piesold has been diligent in controlling costs for engineering 
support at the Mt Polley Mine. 

• We are concerned that Imperial Metals management may not have been adequately informed of the reasons 
for the extensions to the construction programs, and the specific requests for additional KP services that were 
required by MPMC. The reasoning for these additional services is also identified in the attached internal email 
from Greg Johnston. 

• We will be pleased to provide copies of all signed contracts and the invoicing status for 2010 and/or previous 
years. 

• Knight Piesold are very interested in any concerns that Imperial Metals/MPMC may have with respect to the 
services provided for Mt Polley or any other Imperial Metals project, and we would welcome the opportunity to 
discuss them. 

2 



INVESTIGATION KP 1-9  241 of 500

' ,J.t seems that a fundamenta l miscommunication may have occurred and it will be appropriate to resolve this prior to 
proceeding with the development of a scope of work and cost estimate for RFP MP-100. 

Regards, 

.<en Brouwer, P.Eng. 
Managing Director 
Knight Piesold Ltd. 

Suite 1400 - 750 West Pender 
Vancouver I British Columbia I Canada I VGC 2T8 
phone: +1604 685 0543 I fax: +1604 685 0147 
direct: +1604 685 0543 ext 252 I mobile: +1604 802 5128 
email: kbrouwer@knightpiesold.com 
web: http://www.knightpiesold.com 

~ Please consider the environment before printing this email. ~ 
This communication, including any attachments, is intended only for the use of the intended recipient(s) and is 
confidential. If the reader of this communication is not the intended recipient, any dissemination, distribution or copying 
of this communication is strictly prohibited. Knight Piesold does not warrant the accuracy of this communication. If you 
receive this communication in error, please notify the sender by return e-mail and delete this communication from your 
system. 

From: Denis Bernardi [mailto:DenisBernardi@imperialmetals.com] 
Sent: October-20-10 4:05 PM 
To: Denis Bernardi 
Cc: Don Parsons 
Subject: Request For Proposal #MP-100 - Tailings lmpoundment Design Services, Mt. Polley 

Please find our request for proposal attached for the above inquiry, along with the following attachments; 
• 2005 TSF Capacity vs. Elevation Curve {KP) 
• 2006 Dam Safety Review (AMEC) 
• 2008 Capacity of Existing Mine Tailings Line (KP} 
• 2010 TSF Stage 6b IFC Drawings (KP) 
• 2010 Mount Polley Flyover (MPMC) 
• 2009 TSF Report on 2009 Annual Inspection (KP} (due to its size, it will be forwarded upon acceptance to submit 

a proposal) 

Kindly review and advise on your intent to submit a proposal. 

Regards. 

Denis Bernardi 
Manager, Contracts & Purchasing 

perial Metals Corporation 
tf200 - 580 Hornby Street 
Vancouver, BC V6C 386 
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.Qiro:::ct: 604-488-2682 
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Suite 1400 - 750 West Pender Street 
 Vancouver, BC Canada  V6C 2T8 
File No.:VA101-1/29-A.01 
Cont. No.:VA10-01620 Tel:   604.685.0543 
 Fax:  604.685.0147 
 www.knightpiesold.com

November 23, 2010 

Mr. Ron Martel 
Environmental Superintendent 
Mount Polley Mining Corporation 
P.O. Box 12 
Likely, BC  V0L 1N0 

Dear Ron, 

Re: Tailings Storage Facility Instrumentation Replacement Program, Drilling Cost Estimates 

Introduction  

The Mount Polley Mine has several options for the instrumentation replacement program required at the 
Tailings Storage Facility.  These options are described in the Knight Piésold Letter VA10-01175.  The 
installation of the replacement instrumentation will include a drilling program; this drilling program is the 
largest cost item in the instrumentation replacement program.  Mr. Ron Martel of Mount Polley Mine has 
requested Knight Piésold assist with the selection of a suitably qualified drilling contractor.    

To assist Mount Polley in managing the drilling costs Knight Piésold has obtained three competitive 
quotes from qualified drilling contractors.  Knight Piésold has experience working with all three 
contractors on similar programs and based on our experience, we believe that all are capable of 
completing the work.  

Drilling Program 

The drilling contractors were requested to provide cost estimates and comment on drill availability.  The 
drilling program is summarized as: 

 5 drill holes in total, 2 drill holes to 60m and 3 drill holes to 25m 
 Supply and install slope indicator casing in each drill hole 
 Install 4 vibrating wire piezometers in each drill hole, (supply by others) 
 Collect soil samples and evaluate geotechnical conditions encountered in the foundation soils, and 
 All drill sites will be truck accessible ( Mount Polley to provide suitable drill site access) 

Cost Estimate 

Three drilling contractors were requested to provide cost estimates.  A copy of the cost estimates 
provided by each of the drilling contractors is attached.  The cost estimate provided by Foundex 
Explorations Ltd. included for the supply of vibrating wire piezometers.  To facilitate a cost comparison 
between the potential contractors the HST has been excluded and the Foundex Explorations Ltd. cost 
estimate has been adjusted to exclude supply of vibrating wire piezometer and cable.  The summarized 
cost estimates excluding HST are: 
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!(night Piesold 
CONSULT I NG 

1. Mud Bay Drilling Co. Ltd. 
2. Geotech Drilling 
3. Foundex Explorations Ltd. 

$63,700 
$69,700 
$81,300 

All three contractors have verbally confirmed they have a drill avaflable before the end of the year 

Summary 

The selection of a drilling contractor from this short list is required by Mount Polley Mine. It is 
recommended that Mount Polley directly contract the drilling contractor in order to avoid any mark-ups 
that would be applied by Knight Piesold . Knight Piesold is available to assist Mount Polley with the 
drilling contract document review. 

In addition to the drilling costs, the specified instrumentation will also need to be purchased. Knight 
Piesold is expecting cost estimates for the instrumentation purchase later this week, and will be reported 
in a separate letter. 

We trust this will help your selection of a drilling contractor. This instrumentation replacement program is 
overdue and we recommend that it be initiated as soon as possible. Please call Greg or Ken if you have 
any questions. 

Yours truly, 
KNIGHT PIESOLD LTD. 

Signed: 
Greg Johnston, M.Sc. 
Engineering Geology and Geotechnical Specialist 

Attachments: 
Cost Estimates by: 
Geotech Drilling (1 page) 
Mud Bay Drilling Co. Ltd. (1 page) 
Foundex Explorations Ltd. (3 pages) 

Copy To; Luke Moger 

/gj 

2 of 2 

Approved: 
Ken Brouwer, P.Eng. 
Managing Director 

VA10·01620 
November 23. 2010 
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\~Geotech ·v DRILLING Cos ... s im~te 
Bill to: Knight Piesold Ltd. 

Care of: Knight Piesold Ltd. 

Date: October 27, 2009 

Revised N o./Date: 04-Nov-10 
1400 750 West Pender Street 
Vancouver, BC V6C 2T8 

~~~~~~~~~~~-~~~~~~-

Project Manager: _R_.,y_a_n_S_a_m_i_s _ ___ _______ _ 
Cost Estimate No.: 1KRS10-0043 

~~~~~~~~~~~-~~~~~~-

ATTN: Mark Smith Unit No. (Drill Rig): Odex/Mud Rotary Drill 
Tel: 
-~~~~~~~~~~~~~~~~ 

Email: msrnith2@knightpiesold.com 
Location: Mount Polley Mine 
Province: 

Scope: [iiis cosi estimate is for 2 boreholes to 60 meters (200 ft) with 4 Vibrating Wire in5i'ii11s per hole and 3 boreholes to 25 meters (-s {100 ft) with 2.75" l 
Casing installed and 4 Vbrating Wires per hole,. Soil coring(HQ3) will be required in the last 65 ft of each hole. 

·--- -- ------ -
ltm, 
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2 
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12 
13 

14 
15 

16 

17 

~ 18 
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20 

21 
22 
23 

24 

25 

26 

27 

28 
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Qty 
96 

52 
1 

30 

12 

12 

12 

12 

5 

311 

590 

12 

400 
25 

3 

3 

40 
12 

5 

5 

65 
7 

21 

Unit 
hrs 

hrs 

us 
hrs 

shift 

shift 

shift 

shift 

hrs 

ft 

ft 

shift 

ft 

10 ft 

ea 

ea 

bags 

bags 

ea 

bags 

5 ft 
bags 

bags 

Odex Drilling I Soil Coring 

Overtime (after 8 hours, weekends, stats)(two man crew) 

Mob/Demob to Mount Polley 

Crew travel 

Support vehicle(truck mount) 

Crew subsistence (two man crew) 

Air compressor rental (300/200) 

Grout/Mud pump rental 

Safety meeting 

Diamond Bit Wear Consumption 

Odex bit wear consumption {Vibrating Wire BH's, Inclinometers and Monitoring Wells) 

High Pressure Diamond Pump Rental 

1" PVC (for Vibrating wire installs) 

2.75" Slope Inclinometer Pipe 

2.75" Slope Inclinometer Top Cap 

2. 75" Slope Inclinometer Grout Anchor 

Bentonite chips {If grouting does not work, chips will be used as backfill material in rock fill) 

Sand (Vibrating Wire Installs if required) 

Stand up casing protectors 

Fast set pre-mix concrete 

Acrylic Liners for Soil Coring 

Premix Grout 

Portland cement 

r..,..,~ E'OE eoatEfMl/tddlol'°d.1J't. ~10...,,r-u11~wtlllt~~},'y0111W1dillat (.Ql(.~tt~#t~dbtdt#p#llC'OllpMt5'l C.-icflJ4/J:llr 
._,,~dllttfn""'fllf!IYlln&~ChtNnt»h ~tPl(lltflflt«as·~~1%Hemldwg:t:Jwlw-)'MpdelftOC'CCllnll.... tM:leit(flt4--~l!l-4flff!'fJliOllS~•"'1 

Cf.rice Extended 
249.00 23,904.00 
65.00 3,380.00 

2750.00 2,750.00 

150.00 4,500.00 
249.00 2,988.00 

279.00 3,348.00 
425.00 5,100.00 
199.00 2,388.00 
149.00 745.00 

19.75 6,142.25 
5.75 3,392.50 

175.00 2,100.00 

1.87 748.00 
' 148.35 3,708.75 

6.90 20.70 
58.69 176.07 

21.84 873.60 
15.52 186.24 

109.25 546.25 
17.25 86.25 
28.75 1,868.75 
34.44 241 .08 
23.75 498.75 

Subtotal $ 69,692.19 
rt!Ctf'IWIJN'J, .. n=.~,, t'Kfktd 

''OiierlJme;sapp5c~bloJter8holll$, """""""'· endtlOlutaty,,_ys.. HST $ 8,363.06 ____________________ ..._ ................... _.. ........................ .-..--. ____________________________ ~_ -~~~~~~ 

British Columbia 

5052 Hartway Drive • Prince George • British Columbia • Canada • V2K 587 

Tel : (250)962-9041 •Fax: (250)962-9046 ·Web: geotechdrilling.com 

110TAL DU $ 78,055.25 1 
Promotion Code: 

Thank You for Your 
Business! 



Date:

Revised No./Date:

Cost Estimate No.:
Unit No. (Drill Rig):

Location: Mount Polley

1 ls. 6,500.00$ 6,500.00$
60 hrs 550.00$ 33,000.00$

hrs Crew overtime (1.5) -$
hrs Crew overtime (2.0) -$

12 hrs Crew Travel 185.00$ 2,220.00$
6 days Living allowance 525.00$ 3,150.00$

195 m Bit Wear 35.00$ 6,825.00$
in. Concrete coring (10 in dia.) -$

195 m 2.75"/70mm INCLINOMETER CASING SNAP SEAL 37.00$ 7,215.00$
ft. (  2  )" PVC blank -$

5 ea INCLINOMETER TOP/BOTTOM CAP 27.00$ 135.00$
ea DCPT tips 20.00$ -$
ea Shelby tubes 40.00$ -$

sacks Silica sand 16.00$ -$
sacks Bentonite chips 20.00$ -$

5 sacks Concrete 16.00$ 80.00$
195 m Grouting of Boreholes 11.00$ 2,145.00$

sacks Quik-gel bentonite drilling mud 20.00$ -$
sacks Asphalt patch 22.00$ -$
sacks Portland cement 20.00$ -$

6 days Support /Decontamination Unit 300.00$ 1,800.00$
days Compressor rental for ODEX 450.00$ -$
ea 45 gal. Drums with lids 60.00$ -$

5 ea Well covers (flush mounted, cast iron, above ground) 135.00$ 675.00$
ea Core boxes 60.00$ -$

-$
-
-
-

August 13 2010

1

Cost Estimate

Greg Johnston

Unit A, 18509 96th Avenue, Surrey, BC V4N-3P7 

           Tel: (604) 888-2206  Fax: (604) 888-4206

Sonic Truck

2 boreholes to 60m and 3 boreholes to 25m. Slope indicator casing to be installed in each hole. 4 VW piezometers in each 
hole.  Piezometers to be supplied by client. 

Knight & Piesold Ltd.

Vancouver, B.C., V6C 2T8
Suite 1400 - 750 West Pender St.

Drilling, sampling and installation
Mobilization   (Surrey/Mount Polley/Surrey)

Notes:
Standby of rig and crew $550/hr
Overtime greater than 8hrs onsite +$75/hr
Client is responsible for contaminated soil/wast water removal
Core boxes, if needed $60/ea
45gal drums, if needed $60/ea
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Date: Oct. 28, 2010

Client Job#: N/A

Proposal # 4385 Equipment: CSR-1000

To: Project Details:
Knight Piesold Consulting Site: Mount Polley
Suite 1400 - 750 West Pender Attention: Mark Smith
Vancouver, BC Single shif / double Single Shift
V6C 2T8 Estimate # of Shifts 15
Tel: 604- Estimate # of Days 15

Hole # Hole Depth (m) Hole Depth (ft) Move/Setup
Air Rotary 

Overburden (m) Overburden (hrs) Mud Rotary (m)
Mud Rotary 

(hrs)  Coring (m) Coring (hrs)
Install/Backfill/G

rout (hrs) Total Hrs
60 60.00 196.80
60 60.00 196.80
25 35.00 114.80
25 35.00 114.80
25 35.00 114.80
QUANTITY: 225.00 738.00

UNITS: Meters Feet
RATE:

TOTAL: 1,950.00$                     16,250.00$            15,600.00$         15,600.00$         9,360.00$           
Sub Total: $58,760.00

* DENOTES WEEKEND OR HOLIDAY Mobilization: $8,500.00
Materials: $26,086.51

Moving 1 Hours Per Hole Contingency: $8,484.65
Air Rotary 3 Meters / hour Sub Total: $101,831.16
Mud Rotary 1.5 Meters / hour HST @ 12%: $12,219.74
Travel 2 Hours Per day Total: $114,050.90
Holes 5 Project Total
Work Week 70 Hours Per Week
Work Days 7 Days Per Week
Contingency 10.00% Per Job
Hours Per Day 10.00 Hours Per Day
Supervisor 0.00 Days Per week
Extra Helper 0.00 Hours Per Week
Crew 2.00 # of Men
R&B Rate / Man 150.00 Rate Per Man
Rig Rate $295.00 Per Hour

Quantity Unit Rate Extension
40 HQ3 Coring Per Meter 32.80 1,312.00
60 Mud Rotary Drilling Per Meter 16.50 990.00
125 Air Rotary Drilling - 6' Symmetrix Per Meter 50.00 6,250.00
40 Cement Bags 15.15 606.00
10 X-Tra Gel Bentonite Bags 12.50 125.00
5 Bentonite Chips Bags 19.50 97.50
20 Time Release Pellets Pails 103.80 2,076.00
40 Piezo Sand Bags 10.17 406.80
250  3/4" PVC Pipe Feet 0.55 137.50
18  2 3/4"x 10'  Iinclinometer Casing Each 98.50 1,773.00
2  2 3/4" Inclinometer Top Caps Each 5.53 11.06
2  2 3/4" Inclinometer Grout Bottom Caps Each 129.20 258.40
20 Vibrating Wire Piezometer Each 550.00 11,000.00
321 Cable for VW Per Meter 3.25 1,043.25

TOTAL 26,086.51

PROJECT DETAILS
Water Availability Unknown Surface Casing Yes Accommodations Williams Lake Installation N/A
Equipment Access Truck Casing Size Symmetrix 6" Fuel N/R PVC Size N/A
Environmental Project No Drill Hole Yes Insurance certificate N/R Slot size N/A
Any Permitting By Others Hole Size Symmetrix 6" Shipping Quote N/R Flush/Standup N/A
Intended Driller Unknown Drill Method Air, Mud, Core Maps Required Yes Sand N/A
Cutting Disposal Left on site Core Size HQ3 Utility Locate Req. By Others Pellets N/A
Drill Containment No SPT/Shelby SPT and Shelby Terms Sent Yes Grout N/A
Rental Equipment No Wireline Samples N/A Start Date Unknown Backfill w/cuttings Yes
Subcontractors No CPT / SCPT N/A
Service Vehicles Yes Development N/A
Grout Equipment Yes Packers N/A
Training Programs No BPT -Pull back N/A Pump lift Unknown
Travel Arrangements No Piston Sampler N/A Hose Req'd Unknown

                   '**  THIS IS A COST ESTIMATE ONLY  **  ACTUAL CHARGES WILL BE BASED ON FIELD LOGS AND OUR STANDARD TERMS AND CONDITIONS***

  Explorations Ltd. 

Description

Production Rates

Consumables and Misc. Items

Hourly Rate Calculator

Foundex Explorations Ltd.
Confidential Transmission 14613-64Ave.  Surrey, B.C.  V3S 1X6   PH:(604) 594-8333  Fax:( 604) 594-1815INVESTIGATION KP 1-9  247 of 500
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STANDARD TERMS & CONDITIONS OF 
FOUNDEX EXPLORATIONS LTD. 

1. General 

1.1. Prices include a 2 man crew and all necessary drilling and sampling equipment. 

1.2. FWA, regulated or Union wage rates would be at an additional charge. 

1.3. Survey and layout of all drill locations to be the responsibility of others. 

1.4. Authorized utility clearance to be provided to Foundex prior to drilling. 

1.5. Suitable access for our equipment would be provided by others to the satisfaction of Foundex. 

1.6. Removal of and transport of contaminated drilling and decontamination spoils from the drill sites to be the 
responsibility of others. 

1.7. Foundex’s minimum work schedule is 10 hours per day and 5 days per week along with being a continuous 
operation until the work is complete. Overtime rate is in effect for all hours after 8 hrs per day, and after 40 hours per 
week, and on weekends and holidays. Work schedule revisions will be at the discretion of Foundex Explorations Ltd. 
based on project specific situations. 

1.8. Client will provide site specific Health and Safety Plan for environmental projects. Equipment spill containment 
systems would be at an additional cost and only be provided at the specific request of the client. Pricing assumes 
Level "D" personnel protection unless specifically indicated otherwise. 

1.9. Any or all traffic control to be provided by others. 

1.10. Security for our equipment to be the responsibility of others. 

1.11. Potable water supply, utility permits, misc. permits etc to be provided by others. 

2. Marine Work and Marine Transportation 

2.1. When contracting Marine vessels, Foundex will flow thru to the client all the terms and conditions of the supplier. 

2.2. Standby will apply to all time that the barge and drill are unable to work due to tides, weather, permits or anything 
else that is beyond the control of the drill crew and/or barge operator.  

2.3. When required by Foundex the Client will provide suitable moorage for barge and work boats. 

2.4. All Marine vessels supplied by the client shall meet Foundex’s minimum requirements for offshore drilling. 

2.5. Minimum day for all rigs is 10 hours. Standby due to weather will be charged at agreed rates for 10 hours per day. 

2.6. Cargo insurance for FEL’s equipment while being transported by non-scheduled marine transportation will be 
charged on a cost plus basis or be provided by the client. 

3. Heliportable Work 

3.1. When requested, contracting helicopter services, Foundex will flow thru to the client all the terms and conditions of 
the supplier. 

3.2. Suitable Helipads and work platforms when required will be provided for by others. 

3.3. All Permitting when required will be provided by the client 

3.4. When requested, Fuel will be supplied at cost plus 10% to the client. 

3.5. Cargo insurance for FEL’S equipment while in flight is to be provided for by the client and hen Foundex provides 
cargo insurance it would be at Cost plus 10%. 

4. Technical  

4.1. Any artesian water flows will be dealt with on a cost plus basis. 

4.2. Standby at  80 % of our unit rates includes but is not limited to, site orientation, safety meetings, engineering, health 
& safety plan protocols, personal protection equipment upgrades, water sampling, and lab analysis. Client will be 
invoiced for actual time consumed. 

4.3. Materials are based on identified scope of work and include materials and supplies required to complete the work. 
Additional materials and supplies can be made available provided as mutually agreed. 
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4.4. Estimate is subject to final scope of work, terms and conditions, health & safety plan and rig availability. Client will be
invoiced for actual units consumed. 

4.5. Reasonable drilling and sampling refusal based upon industry standard for applicable methodology. Refusal for 
Becker Drilling will be considered to be 200 blows per foot. 

4.6. Foundex makes no guarantee desired maximum depths can be achieved. Potential for tool replacement if required 
by the client to drill or sample past the drill rig operators identified maximum safe depth. Potential for Becker pipe 
repair or replacement will be at cost plus 10% for any lost, damaged or bent pipe. 

5. Financial 

5.1. Any estimates offered by Foundex are for budgeting purposes only. Unless specifically indicated otherwise invoicing 
will be based upon actual time and quantities. Foundex does not guarantee that production rates used in the 
estimate will be achieved. Foundex reserves the right to modify our stated methodology to respond to differing site 
conditions. Should a not to exceed contract or footage rates be required Foundex requires this information prior to 
the bid date. 

5.2. Sales tax or GST is not included in the above rates unless specifically indicated. 

5.3. Upon prior approval of credit, payment terms are net 30 days from date of Invoice. All invoices issued by Foundex 
will be in digital format. All agreements that do not comply with these terms and conditions will be subject to a 5% 
mark-up on the total invoice. All invoices will also carry a 2% charge per month on any overdue balances. 

5.4. Payment or performance bonds are not included in this proposal. 

5.5. Any retention of funds due to Foundex shall be released in full within 30 days of completion of Foundex Explorations 
Ltd.’s Original scope of work. 

5.6. Certificates of insurance will be submitted upon request only and any additional insurance requirements would be 
charged to the client at cost plus 10%. 

5.7. When applicable a Fuel surcharge will be charged on Foundex projects. 

5.8. Project cancellations after notice to proceed may incur costs payable by the client. Mobilization ends once the rig 
has arrived on site; set-up on the first borehole is per the terms of the proposal. 

5.9. All proposals offered by Foundex are commercial in confidence and valid for 30 Days. 

5.10. Upon Foundex receiving a purchase order or a verbal or written” notice to proceed”, the client shall be deemed to 
have accepted and agreed to these terms and conditions unless specifically indicated otherwise and agreed to in 
writing prior to the commencement of the project.  These terms and conditions incorporate the entire agreement 
between Foundex and the client, and supersede all prior understandings and agreements with respect to the project.  
If this document is a subcontract, then Foundex will not be bound by any term of the head contract unless 
specifically included in this document, or an amendment signed by Foundex and the client.  No modification of this 
agreement will be effective unless made in writing and signed by Foundex and the client.  There are no 
representations, warranties, terms, conditions, undertakings or collateral agreements express, implied or statutory, 
between Foundex and the client other than as expressly set forth in these terms and conditions. 

Section” A” (Site specific terms) 
To be Determined 

Section “B” (Foundex Proposal and Scope of Work) 
See Attached 

Section “C” (Miscellaneous attachments) 
To be Determined 

Foundex Explorations Ltd. 
End of Terms and Conditions 
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Suite 1400 - 750 West Pender Street 
 Vancouver, BC Canada  V6C 2T8 
File No.:VA101-1/29-A.01 
Cont. No.:VA11-00252 Tel:   604.685.0543 
 Fax:  604.685.0147 
 www.knightpiesold.com

February 3, 2011 

Mr. Ron Martel 
Environmental Superintendent 
Mount Polley Mining Corporation 
P.O. Box 12 
Likely, BC  V0L 1N0 

Dear Ron, 

Re: Mount Polley Mine – Site Water Management 

Knight Piésold (KP) recently issued the 2010 annual inspection report for the Tailings Storage Facility 
(TSF) at the Mount Polley Mine.  Although the primary focus of the annual inspection is to evaluate the 
performance of the TSF, the inspection also considers site water management practices, as these can 
have a significant impact on water accumulation at the mine and the storage requirements for the tailings 
impoundment.  

KP previously assisted with assessing the operational water balance for the overall site.  However, Mount 
Polley Mining Corporation (MPMC) has been managing the water balance in-house for the last two years 
and KP has had no involvement with it during this time.  The water balance for the mine site was 
operating with a significant water surplus when KP last reviewed the information, with surplus water 
progressively accumulating within the TSF and the Cariboo and Wight Pits.  KP understands that the 
quality of the water that is stored in the TSF and the pits is not suitable for discharge to the environment, 
and that MPMC does not yet have a permit to discharge excess water. 

MPMC recently provided KP with a copy of an amendment (2009) to the mine operating permit that 
allows for the transfer of water from the TSF to the Cariboo Pit.  This permit amendment allows for filling 
of the Cariboo Pit up to a designated maximum water level, and also stipulates that a minimum water 
cover be maintained over Potentially Acid Generating (PAG) waste rock that has been placed in the pit. 
KP has a general knowledge of the Cariboo Pit, but has not completed relevant geotechnical or 
hydrological studies for it.  However, our overview assessment of the TSF operations, conducted as part 
of the 2010 Annual Inspection, suggests that a significant amount of water was transferred out of the TSF 
as the impounded supernatant water was considerably less than in previous years.  MPMC site staff 
confirmed that tailings supernatant water had been transferred from the TSF to the Cariboo Pit to reduce 
the volume of water stored within the TSF. 

The storage capacity for surplus water in the Cariboo Pit is limited by the geometry of the pit, the amount 
of PAG waste rock being stored in the pit, and the upper storage limit as defined in the operating mine 
permit.  It is our opinion that the volume of water currently being stored in the Cariboo Pit is lower than 
would have been predicted by the site water balance, and it is possible that significant leakage may have 
occurred during filling of the Cariboo Pit, resulting in the discharge of poor quality water to adjacent water 
courses.  

KP included a recommendation in the 2010 Annual Inspection report that the water balance and water 
management practices be reviewed to ensure compliance with the intent of the current permits.  Our 
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Knight Piesold 
CONSULT IN G 

concern is that some of the water transferred from the TSF to the Cariboo Pit is not being contained, but 
rather is being discharged as seepage and/or overflow to adjacent receiving waters. KP therefore 
recommends that MPMC adopt a pro-active approach and have an experienced reviewer examine the 
overall site water management system, with particular focus on the hydrogeological characteristics of the 
Cariboo and Wight Pits, to evaluate the current practices for managing site surplus water to confirm 
compliance with existing storage and discharge permits. 

We trust that this information will be of assistance to MPMC in their continuing operation of the Mount 
Polley Mine. Please contact the undersigned if you have any questions or comments. 

Copy To: 

Ilg 

Approved: 
Ken Brouwer, P.Eng. 
Managing Director 

Tim Fisch (MPMC), Bryan Kynoch (Imperial Metals Corporation) 

2 of 2 VA11-00252 
February 3. 2011 
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Gregory Smyth 

From: 
~ent: 

io: 
Subject: 

Attachments: 

Hi Art, 

Ken Brouwer 
Monday, January 10, 2011 5:23 PM 
Art Frye 
RE: Request For Proposal #MP-100 - Tailings lmpoundment Design Services, Mt. Polley -
Knight Piesold 
FW: Request For Proposal #MP-100 - Tailings lmpoundment Design Services, Mt. Polley 
- Knight Piesold 

Thanks for the note. I appreciate your comments and will follow up, but I suspect we won't get too far. We haven't had 
any luck discussing it with them either. 

I was wondering what was happening and have been meaning to follow up again. Ron M . has also been in touch with us 
for some suggested revisions to some of the wording in the Annual Inspection Report which Greg J. is looking into as we 
speak. As you know, we have always tried to accommodate the clarifications, suggestions and comments provided by 
MPMC. 

For the record, we did try and touch base with Don back in October, but he· indicated was not interested or available to 
discuss the situation with us at that time. I must confess that the whole RFP process was quite confusing and it was far 
from clear what was wanted, needed or expected. I had indicated that we would be happy to discuss the options and 
would be pleased to follow up further as suggested in the attached email. 

I will call Brian to attempt to get confirmation of his position as you suggest, and at the very least make sure we have set 
1 appropriate procedures for the proper transfer of responsibilities to the new Engineer of Record. 

I very much appreciate your suggestions and we w ill always keep the door open. We will always be happy to help you 
out . 

Happy New Year and Best Regards, 
Ken 

From: Art Frye [mailto:afrye@mountpolley.com] 
Sent: January-10-11 11:33 AM 
To: Ken Brouwer 
Subject: RE: Request For Proposal #MP-100 - Tailings Impoundment Design Services, Mt. Polley - Knight Piesold 

Hi Ken, 
I just wanted to send you a quick note between you and I regarding this. I have not been involved in any of these 
decisions and I agree that $400,000 is inaccurate. I have tried to discuss this w ith the guys in Vancouver but to no avail. I 
wi ll be very sorry if you choose not to submit a proposal or in the very least contact Brian Kynoch to at least discuss it. I 
really don't feel that Brian is totally aware of what is going on here. We at Mount Polley are very aware of the service 
your company has provided us and appreciate the way you worked with us to reduce costs. I am also aware that we 
haven't always been the easiest client s. If you do choose to meet with Brian there are a few issues that he has a real 
problem with. 
1) The buttress. I don' t think KP has done a good enough job explaining the importance of the largely expanded buttress. 

The water balance. BK feels that the water balance is something that we can and should maintain. 

1 
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~ 3} The comment about transferring water from the TSF to the Cariboo pit and possible ground water issues in the annua l 
TSF report. This is covered in our permit with MOE and didn't need to appear in this document. 
4) Const ruction supervision. BK thinks we could do more of it ourselves but I don't think he realizes how far we have 
come addressing this. 
I have always enjoyed working with KP and I feel it would be a rea l shame if the relationship ended over 
misunderstanding and the failu re on both sides to discuss the issues. Don is out ofthe office this week and the RFP 
closes on Friday so it might be a good time to ca ll BK. 
I am sorry that I haven't been able to assist more in t his but it seems to be completely driven by head office. 

Regards, 
Art 

From: Ken Brouwer [mailto:kbrouwer@knightpiesold.com) 
Sent: October-25-10 1:59 PM 
To: Denis Bernardi 
Cc: Don Parsons; Brian Kynoch; Ron Martel; Tim Fisch; Art Frye 
Subject: RE: Request For Proposal # MP-100 - Tailings Impoundment Design Services, Mt. Polley - Knight Piesold 

Dear Denis, 

As requested in the RFP documents, we confirm that Knight Piesold is NOT intending to submit a proposa l in response to 
RFP #MP-100- Tailings lmpoundment Design Services w it hout some prior cla rifications. In general, we would welcome 
the updated protocols and contract management procedures outlined in the RFP documents but feel that there are 
some fundamental issues that must be resolved prior to proceeding with the development of a detailed scope and 
budget for the requested services. 

As you know, Knight Piesold has a long history w ith Imperial Metals and t he Mt Polley Mine. We have previously 
developed and evaluated various options for cost effective storage of tailings for the expanded mine plans outlined in , 
the RFP. We have also assisted with long range planning for tailings, waste rock disposal, water management, closure 
planning, operational monitoring and permitting. Many of the options outlined in the RFP have been evaluated 
previously by KP and MPMC personnel, including completion of tailings impoundment expansion studies and full scale 
field trials for implementation of cyclone sand as a downst ream const ruction material, etc. 

Our long term relationships with all of our clients is very important to us and we are surprised and disturbed by the 
sudden change in our relationship with Imperial M etals. It has been suggested that one of the primary reasons that this 
RFP has been initiated is due to concerns about excessive costs relat ing to services provided by KP for the design/ 
construction of the tailings management systems at the Mount Polley Mine. Unfortunately, this message is also being 
communicated to our peers and clients within the Mining Industry and is a significant concern to us. 

The following po ints are presented for you r consideration: 

• It has been indicated that expenditures in excess of $400,000 have been incurred by MPMC for KP engineering 
services relating to the tailings impoundment and it has been suggested that these costs are considered by 
Imperial Meta ls to be grossly excessive for services that were actually required . 

• We are not sure where the $400,000 number comes from or what it includes for, but our detailed reco rds 
indicate that it is far in excess of any KP billings for our 2010 Scope of Work. 

• Greg Johnston, the KP Project Manager, has provided a brief summary of expenditures and contract status as 
outlined in the attached internal email. Knight Piesold has been diligent in controlling costs for engineering 
support at t he Mt Polley Mine. 

• We are concerned that Imperial Metals management may not have been adequately informed of the reasons for 
the extensions to the construct ion programs, and the specific requests for additional KP services that were 

2 
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required by MPMC. The reasoning for these additional services is also identified in the attached internal email 
from Greg Johnston. 

• We will be pleased to provide copies of all signed contracts and the invoicing status for 2010 and/or previous 
years. 

• Knight Piesold are very interested in any concerns that Imperial Metals/MPMC may have with respect to the 
services provided for Mt Polley or any other Imperial Metals project, and we would welcome the opportunity to 
discuss them. 

It seems that a fundamental miscommunication may have occurred and it will be appropriate to resolve this prior to 
proceeding with the development of a scope of work and cost estimate for RFP MP-100. 

Regards, 

Ken Brouwer, P.Eng. 
Managing Director 
Knight Piesold Ltd. 

Suite 1400 - 750 West Pender 
Vancouver I British Columbia I Canada I V6C 2T8 
pnone: +l 604 685 0543 I fax: +1 604 685 0147 
direct: +1 604 685 0543 ext 252 I mobile: +l 604 802 5128 
email: kbroywer@knjghtpiesold.com 
web: http://www.knightpiesold.com 

~ Please consider the environment before printing this email. ~ 
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chis cornrnun1r:3:10,1 1s io- the ·r.tended recp1ert, an'1 ::l1ssemi.'atlon. :Mmb1;rlon or O:'JOying 1:>t Jiis ::or'll"'lun1cat10·1 1s stnaly p·on b1t2d :<nig'lr 
=>1e~clo does '10t wa.-art •he accuracy of th.s -:-:ir ,.,,Jr>1ca·:cr '' ·1ou "-:ce1•1e t.'11s comml.nicatlon ., error, please '1uc«y tnc s:~ndcr b•; rccu-n e 
narl ar.d :Je ere .:his :cr.irrun1cat:Cf' f;-or;"I yc11r 3YSle"1. 

From: Denis Bernardi [mailto:DenisBernardi@imperialmetals.com] 
Sent: October-20-10 4:05 PM 
To: Denis Bernardi 
Cc: Don Parsons 
Subject: Request For Proposal #MP-100 - Tailings Impoundment Design Services, Mt. Polley 

Please find our request for proposal attached for the above inquiry, along with the following attachments; 
• 2005 TSF Capacity vs. Elevation Curve {KP) 
• 2006 Dam Safety Review (AMEC) 
• 2008 Capacity of Existing Mine Tailings Line {KP) 
• 2010 TSF Stage 6b IFC Drawings {KP) 

• 2010 Mount Polley Flyover (MPMC) 
• 2009 TSF Report on 2009 Annual Inspection {KP) {due to its size, it will be forwarded upon acceptance to submit 

a proposal) 

Kindly review and advise on your intent to submit a proposal. 

Regards. 

'enis Bernardi 
.1anager, Contracts & Purchasing 
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.: . 
.... Imperial Metals Corporation 

#200 - 580 Hornby Street 
Vancouver, BC V6C 3B6 
Direct: 604-488-2682 

4 



INVESTIGATION KP 1-9  256 of 500

Knight Piesold 
CONSULTING 

File No.:VA101-1/29-A.01 

Cont. No.:VA11-00298 

February 10, 2011 

Mr. Brian Kynoch 
Mount Polley Mining Corporation 
Suite 200 - 580 Hornby Street 
Vancouver, BC V6C 3B6 

Dear Brian, 

Suite 1400 - 750 West Pender Street 
Vancouver, BC Canada V6C 2T8 

Tel: 604.685.0543 
Fax: 604.685.0147 
www.knightpiesold.com 

Re: Mount Polley Tailings Storage Facility Engineer of Record 

We have completed all assignments and on January 25, 2011 issued to Mount Polley Mining Corporation 
(MPMC) the final versions of the 'Tailings Storage Facility - Report on the 2010 Annual Inspection' and 
'Tailings Storage Facility- Report on Stage 6B Construction'. 

We are currently assuming that MPMC will be retaining the services of a separate individual or 
organization to take over as the Engineer of Record for the tailings storage facility, as a result of Knight 
Piesold's decision to opt out of the bidding process implemented by MPMC late last year. We would like 
to facilitate a formal handover to the new individual/group, as it is essential that it be recognized that 
Knight Piesold will not have any responsibility for any aspects of the oni}oing operations, or of any 
modifications to the facilities that are undertaken from now onwards. To date, the tailings impoundment 
has been developed using the observational approach, wherein the design is modified as appropriate 
depending on actual performance and conditions. It must be understood that Knight Piesold will no 
longer have any responsibility for the performance of the tailings storage facility. 

The embankments and the overall tailings impoundment are getting large and it is extremely important 
that they be monitored, constructed and operated properly to prevent problems in the future. Knight 
Piesold would be happy to assist in the formal handover to the new Engineer of Record. 

As we have a long relationship with the Mines Branch and the Ministry of Energy, Mines and Petroleum 
Resources, we consider that it is prudent to notify them of the change in status. Therefore, we have 
copied them on this correspondence. 

We would like to thank you for our long and constructive association at the Mount Polley Mine and look 
forward to working together again in the future. 

/k{~ 
Sfgned: 
Ken Brouwer, P.Eng. 
Managing Director 

('. 

Approved: 
Jeremy Haile, P.Eng. 
President 

Copy To: Don Parsons (IMC), Ron Martel (MPMC), Tim Fisch (MPMC) 
Al Hoffman, Chief Inspector of Mines 
/kjb 

l$O 9001, ISO 1~1»1 
OHSASI~ 
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Greg Johnston 

From: 
>ent: 

Ron Martel <rmartel@mountpolley.com> 
Friday, March 25, 2011 4:28 PM 

To: Greg Johnston; Denis Bernardi 
Cc: Ken Brouwer 
Subject: RE: Mount Polley Data for Handover 

Thanks Greg ... 

Have a great weekend 

RONM 

From: Greg Johnston [mailto:gjohnston@kniqhtpiesold.com] 
Sent: Friday, March 25, 2011 4:24 PM 
To: Denis Bernardi; Ron Martel 
Cc: Ken Brouwer 
Subject: Mount Polley Data for Handover 

Hello Denis & Ron, 

I have sent out all of the data requested for the handover. I have also posted a copy of the data on our FTP site, to 
access the FTP site please find the link below: 

cp://10100001-29:js981gtp@ftp.knightpiesold.com 

This link allows both upload and download from our FTP server. To upload files, please copy and paste the above link 
directly into the address box of the Windows Explorer (not Internet Explorer). 

If you use FTP client software, below please find the logon information: 
Server address: ftp.knightpiesold.com 
User name: 10100001-29 
Password: js981qtp 

The data has been issued w ith the following Transmittals: 
VAll-00514-AutoCAD Orawings -33 files (16 pdf, 16 dwg, 1 ctb}-via CD and on FTP site 
VAll-00522 - Piezometer Data - 3 files (1pdf,1 .xlsx, lzip) - via email and on FTP site 
VAll-00526 - Inclinometer and Drain Data - 2 files (2 .xlsx) -via eail and on FTP site 

Can you please let me know if you have received everything. 

Cheers 
Greg 

Greg Johnston, M.Sc, P.Eng. 
Senior Engineer 
·~night Piesold Ltd. 

Suite 1400 - 750 West Pender 
Vancouver I British Columbia I Canada I V6C 2T8 
phone: +1 604 685 0543 I fax: + 1 604 685 0147 

1 
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.. 
direct: +1 604 685 0543 ext 244 
email : qiohnston@knlqhtplesold.com 
web: http://www.knlqhtplesold.com 

J;, Please consider the environment before printing this email. ~ 
This communication, Including any attachments, is intended only for the use of the intended reciplent(s) and is confidential. If the reader of 
this communication Is not the intended recipient, any dissemination, distribution or copying of this communication is strictly prohibited. Knight 
Pieso!d does not warrant the accuracy Qf this communication. If you receive this communication In error, please notify the sender by return e
mail and delete this communication from your system. 

2 
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1 August 25, 2014 VA14-01295 n/a Letter Re: Conservation Officer Service – Major Investigations Unit Ken Brouwer Mike Sanderson   

2 April 23, 2014 n/a n/a 
Letter Report 

(Incoming) 
Phosphorus in Polley Lake (Minnow Environmental Report Jul 2, 2013) 

Colleen Hughes 
(MPMC) 

Violeta Martin See External Reports List 

3 April 23, 2014 n/a n/a 
Report 

(Incoming) 
Water Quality Evaluation of Polley & Bootjack Lakes Jul 2010 by Minnow 
Environmental 

Colleen Hughes 
(MPMC) 

Violeta Martin See External Reports List 

4 March 26, 2014 n/a n/a 
Letter

(Incoming) 
Confirmation of Terms of Reference for Water Treatment 

Brian Yamelst 
(MOE) 

Colleen Hughes   

5 December 14, 2011 VA11-01234 n/a Letter Hazeltine Creek Flows - Response to Technical Review Cameron Butt Ron Martel   

6 December 14, 2011 VA11-01344 n/a Letter Sediment / Polishing Retention Pond Design Violeta Martin Ron Martel   

7 December 5, 2011 n/a n/a 
Memo Report 

(Incoming) 
Hazeltine Creek Nov 2011 Results from Field Program 

Fred Burgess 
(Minnow 

Environmental) 
Ron Martel See External Reports List 

8 August 4, 2011 n/a n/a 
Report 

(Incoming) 
Independent Review of Mount Polley Mine Technical Assmt Report for Proposed 
Discharge of Mine Effluent (2009) Final (June 2011) 

Brian Olding & 
Associates in 

Association with 
LGL Ltd 

First Nations & 
MPMC

See External Reports List 

9 March 30, 2011 VA11-00571 n/a Transmittal 
.pdf of ‘Stage 6 Design of the Tailings Storage Facility’ report VA101-1/18-1 dated 
June 2007 

Greg Johnston Denis Bernardi   

10 March 25, 2011 n/a n/a Emails Re: Mount Polley Data for Handover Greg Johnston 
Denis Bernardi, 

Ron Martel 
cc: Ken Brouwer 

11 March 25, 2011 VA11-00526 n/a Transmittal 
.xls file of inclinometer data 
.xls of drain flow data 

Greg Johnston Denis Bernardi   

12 March 25, 2011 VA11-00522 n/a Transmittal 
.pdf file of piezometer data sheets (calibration sheets) 
.xls file of vibrating wire piezometer installation data 
.xls file of vibrating wire piezometer readings 

Greg Johnston Denis Bernardi   

13 March 24, 2011 VA11-00514 n/a Transmittal Two CDs containing AutoCAD format drawings and .pdf copies of the drawings Greg Johnston Denis Bernardi cc: Ron Martel 

14 March 15, 2011 VA11-00470 n/a Transmittal Summary table and a copy of Knight Piésold letters sent to MPMC in 2010 and 2011 Greg Johnston Denis Bernardi cc: Ron Martel 

15 March 8, 2011 n/a 0 Tables 
Table 1 – Document Request 
Table 2 – Additional Information/Studies 

n/a n/a Internal Tracking Tables 

16 March 8, 2011 VA11-00444 n/a Transmittal 
.pdf of ‘Design of the Tailings Storage Facility to Ultimate Elevation’ report  
VA101-1/8-1 Rev 0 dated March 14, 2005 

Greg Johnston Denis Bernardi   

17 March 3, 2011 n/a n/a 
Letter

(Incoming) 
Site Water Management Letter 

Ron Martel 
MPMC

Les Galbraith   

18 March 3, 2011 n/a n/a Letter Re: Mount Polley Mine – Site Water Management Ron Martel Les Galbraith cc: Brian Kynoch, Tim Fisch, Ken Brouwer 

19 February 16, 2011 VA11-00288 n/a Letter 2010 Hydrology of H7 (Flows in Hazeltine Creek) Cameron Butt Ron Martel   

20 February 16, 2011 VA11-00321 A Table .pdf table summarizing all Knight Piésold reports issued to Mount Polley n/a n/a Internal Tracking Table 

21 February 10, 2011 VA11-00298 n/a Letter Re: Mount Polley Tailings Storage Facility Engineer of Record Ken Brouwer Brian Kynoch
cc: Don Parsons, Ron Martel, Tim Fisch, Al 
Hoffman
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22 February 3, 2011 VA11-00252 n/a Letter Re: Mount Polley Mine – Site Water Management Les Galbraith Ron Martel cc: Tim Fisch, Brian Kynoch 

23 January 31, 2011 VA11-00257 n/a Transmittal 
1 CD containing PDF files of Report on Stage 6B Construction (VA101-1/29-1 Rev 1) 
and Report of 2010 Annual Inspection (VA101-1/29-2 Rev 1) 

Greg Johnston Ron Martel   

24 January 28, 2011 VA11-00249 n/a Transmittal 
7 hard copies of Report on Stage 6B Construction (VA101-1/29-1 Rev 1) 
7 hard copies of Report of 2010 Annual Inspection (VA101-1/29-2 Rev 1) 

Greg Johnston Ron Martel   

25 January 25, 2011 VA101-1/29-2 1 Report Report on 2010 Annual Inspection Greg Johnston Ron Martel Sent via VA11-00249 and VA11-00257 

26 January 10, 2011 n/a n/a Emails 
Re: Request for Proposal #MP-100 – Tailings Impoundment Design Services, Mt. 
Polley – Knight Piésold 

Ken Brouwer Art Frye   

27 January 10, 2011 n/a n/a Emails 
Re: Request for Proposal #MP-100 – Tailings Impoundment Design Services, Mt. 
Polley – Knight Piésold 

Jeremy Haile 
Ken Brouwer, 
Greg Smyth 

Internal Communications 

28 December 20, 2010 VA10-01952 n/a Transmittal .pdf of ‘Report on 2010 Annual Inspection’ (VA101-1/29-2 Rev 0) Greg Johnston Ron Martel   

29 December 17, 2010 VA10-01946 n/a Transmittal 
7 hard copies of Report on Stage 6B Construction (VA101-1/29-1 Rev 0) 
6 hard copies of Report of 2010 Annual Inspection (VA101-1/29-2 Rev 0) 

Les Galbraith Ron Martel   

30 December 16, 2010 VA10-01883 n/a Transmittal .pdf copy of Report on Stage 6B Construction (VA101-29/1-1 Rev 0) Greg Johnston Ron Martel   

31 November 23, 2010 VA10-01620 n/a Letter 
Re: Tailings Storage Facility Instrumentation Replacement Program, Drilling Cost 
Estimates 

Ron Martel 
Greg Johnston, 
Ken Brouwer 

cc: Luke Moger 

32 October 27, 2010 n/a n/a Emails 
Re: Request for Proposal #MP-100 – Tailings Impoundment Design Services,  
Mt. Polley – Knight Piésold 

Denis Bernardi, 
Don Parsons 

Ken Brouwer 
cc: Jeremy Haile, Greg Smyth, Greg 
Johnston 

33 October 20, 2010 n/a n/a Emails 
Fwd: Request for Proposal #MP-100 – Tailings Impoundment Design Services,  
Mt. Polley 

Ken Brouwer 
Greg Johnston, 
Les Galbraith, 
Greg Smyth 

Original email from Denis Bernardi 

34 October 14, 2010 n/a n/a Article The Williams Lake Tribune article “Mine Discharge Application Raises Concerns” n/a n/a Published in Williams Lake Tribune 

35 July 22, 2010 VA10-01175 n/a Letter Re: Instrumentation Repair, Productivity Upgrade and Remote Monitoring Capacity Greg Johnston Ron Martel   

36 May 20, 2010 VA10-00866 n/a Letter Hazeltine Creek Weir Design Cameron Butt Ron Martel   

37 May 5, 2010 VA10-00709 n/a Letter Hydrology Site Visit Cameron Butt Ron Martel   

38 April 27, 2010 VA10-00389 n/a Memorandum Re: Mt. Polley TSF - Snow and ice in the Perimeter Embankment Mark Smith Greg Johnston cc: Les Galbraith 

39 April 23, 2010 VA10-00687 n/a Memorandum Re: Monitoring of Inclinometers Mark Smith Ron Martel cc: Greg Johnston 

40 February 5, 2010 VA10-00286 n/a Letter South Embankment seepage recycle pond sizing Mark Smith Ron Martel   

41 January 5, 2010 VA101-1/27-1 1 Report Report on 2009 Annual Inspection Les Galbraith Ron Martel   

42 November 25, 2009 VA09-01636 n/a Letter Site visit by Mark Smith 9-10 Nov., 2009 Mark Smith Ron Martel   

43 November 6, 2009 VA09-01539 n/a Letter Construction Material Volumes for Upcoming Embankment Raises Mark Smith Ron Martel   

44 September 28, 2009 VA09-01329 n/a Memo Site visit record 15 September 2009 by Mark Smith Mark Smith Ron Martel   

45 September 17, 2009 VA09-01328 n/a Memo Monitoring displacement in inclinometer SI01-02 Mark Smith Ron Martel   

46 September 15, 2009 VA09-01314 n/a Letter 2009 TSF Inspection MPMC Les Galbraith Ron Martel   

47 September 9, 2009 VA09-01273 n/a Memo Toe Drain conveyance pipe location (Main Embankment) Mark Smith Ron Martel   

48 September 1, 2009 VA09-01236 n/a Memo Monitoring displacement inclinometer SI01-02 lacustrine layer Aug 27 Mark Smith Ron Martel   
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49 August 26, 2009 VA09-01219 n/a Memo Monitoring displacement inclinometer SI01-02 Aug 20 Mark Smith Ron Martel   

50 August 14, 2009 VA09-01160 n/a Memo Monitoring displacement inclinometer SI01-02 Aug 6 Mark Smith Ron Martel   

51 August 13, 2009 VA09-01064 n/a Letter Filling Schedule & Construction Requirements for TSF Mark Smith Ron Martel   

52 August 6, 2009 VA09-00991 n/a Memo Monitoring displacement inclinometer SI01-02 Aug 6 Mark Smith Ron Martel   

53 July 23, 2009 VA09-00609 n/a Letter Alternative Assessment for Discharge of Excess Water 
Alexis 

McPherson 
Ron Martel   

54 July 10, 2009 VA09-00961 n/a Memo Monitoring displacement inclinometer SI01-02 Jul 1 Mark Smith Ron Martel   

55 July 3, 2009 VA09-00838 n/a Letter Buttress Requirement for the Main Embankment Leila Morstabilini Ron Martel   

56 June 25, 2009 VA09-00929 n/a Letter update to CORMIX letter VA09-00614 Erin Rainey Ron Martel   

57 June 12, 2009 VA09-00867 n/a Memo Monitoring of displacement of inclinometer SI01-02 Jun 11 Mark Smith Ron Martel   

58 June 10, 2009 VA09-00848 n/a Memo Monitoring of inclinometers SI01-02 displacement Jun 4 Mark Smith Ron Martel   

59 June 3, 2009 VA09-00802 n/a Memo Displacement monitoring for inclinometers SI01-02 May 19 Mark Smith Ron Martel   

60 June 3, 2009 VA09-00804 n/a Memo Monitoring displacement of inclinometers SI01-02 May 28 Mark Smith Ron Martel   

61 May 28, 2009 VA09-00614 n/a Letter 
CORMIX water quality modelling at W7 - Effluent Plume Delineation Study & Mass 
Balance Model 

Erin Rainey Ron Martel   

62 May 19, 2009 VA09-00700 n/a Memo Inclinometer monitoring displacement in SI01-02 Mark Smith Ron Martel   

63 May 15, 2009 VA09-00095 n/a Letter Chemical Characterization of Proposed Effluent for Discharge to Hazeltine Creek Rosie Perrin Ron Martel   

64 May 11, 2009 VA09-00617 n/a Letter Sediment / Polishing Retention Pond Revision Amanda Strouth Ron Martel   

65 May 6, 2009 VA09-00666 n/a Memo Monitoring of displacement Inclinometer SI01-02 Mark Smith Ron Martel   

66 May 4, 2009 VA09-00646 n/a Memo Ongoing monitoring of displacement at 10m inclinometer SI01-02 April 29 Mark Smith Ron Martel   

67 April 30, 2009 VA09-00584 n/a Letter Hazeltine Creek Geomorphology Toby Perkins Ron Martel   

68 April 28, 2009 VA09-00597 n/a Memo Assesment of inclinometer displacement Readings Apr 22, 2009 Mark Smith Ron Martel   

69 April 23, 2009 VA08-01858 n/a Letter Recommended Maximum Discharges from Mount Polley TSF to Hazeltine Creek 
Oscar 

Gustafson 
Ron Martel   

70 April 22, 2009 VA09-00589 n/a Memo April 16 inclinometer reading Les Galbraith Ron Martel   

71 April 14, 2009 VA09-00482 n/a Memo Inclinometer reading SI01-02 Mark Smith Ron Martel   

72 April 14, 2009 VA09-00317 n/a Letter 
Assessment of Hazelting Creek Flows - Regressive Analysis with Emphasis on Low 
Flows

Cameron Butt Ron Martel   

73 April 9, 2009 VA09-00298 n/a Letter Mt Polley Closure Water Balances for Predicted Discharge Flows 
Alexis 

McPherson 
Ron Martel   

74 April 6, 2009 VA09-00461 n/a Memo Assesment of inclinometer readings from April 1 2009 Mark Smith Ron Martel   

75 April 1, 2009 VA09-00434 n/a Memo Monitoring displacement in inclinometer SI01-02 Mark Smith Ron Martel   

76 March 24, 2009 VA09-00381 n/a Memo Monitoring displacement in inclinometer SI01-02 Mark Smith Ron Martel   

77 March 17, 2009 VA09-00360 n/a Memo Monitoring displacement in inclinometer SI01-02 Mark Smith Ron Martel   

78 March 6, 2009 VA09-00304 n/a Memo Monitoring displacement in inclinometer SI01-02 Carolyn Grise Ron Martel   
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79 February 27, 2009 VA09-00256 n/a Letter Site visit letter report February 2009 inclinometer shows possible dam displacement Mark Smith Ron Martel   

80 February 25, 2009 VA101-1/24-1 0 Report Report on 2008 Annual Inspection Les Galbraith Ron Martel   

81 December 5, 2008 VA08-02223 n/a Letter Buttress Requirements for Main Embankment Andre Gagnon Ron Martel   

82 August 5, 2008 VA08-01436 n/a Memo RE: Geotechnical Inspection by MEMPR Scott Rees Ron Martel   

83 July 30, 2008 VA08-01502 n/a Letter Retrospective Review of Hazeltine Creek Flows Cameron Butt Ron Martel   

84 July 24, 2008 VA08-01473 n/a Letter Capacity of Existing Mine Tailings Pipeline Harvey Dew Don Parsons   

85 June 2, 2008 VA08-01200 n/a Letter Stage 6 instrumentation Les Galbraith Ron Martel   

86 April 22, 2008 n/a n/a 
Letter

(Incoming) 
RE: TSF 2007 Annual Inspection 

Chris Carr 
(MEMPR)

General Manager 
MPMC

87 March 27, 2008 VA101-1/14-1 0 Report Report on Stage 5 Construction Carolyn Grise Ron Martel   

88 March 14, 2008 VA08-00612 n/a Letter Updated OM&S manual with piezometric and inclinometer trigger levels Eric Coffin Ron Martel   

89 March 4, 2008 VA08-00488 n/a Letter 2007 Hydrology Review - Hazeltine Creek Cameron Butt Ron Martel   

90 December 19, 2007 VA07-01853 n/a Letter Response to Chris Carr comments Les Galbraith Chris Carr   

91 December 19, 2007 VA101-1/20-1 0 Report Report on 2007 Annual Inspection Les Galbraith Ron Martel   

92 November 16, 2007 VA07-01589 n/a Letter 
Hazeltine CreeK Geomorphology - Regime Modeling to Predict Changes in Channel 
Characteristics 

Toby Perkins Ron Martel   

93 September 21, 2007 VA07-01221 n/a Letter Borrow area geotechnical site investigations Josie Speed Ron Martel   

94 June 29, 2007 VA07-00671 n/a Memo Hydrology Site Visit Summary May 2007 Cameron Butt Ron Martel   

95 June 29, 2007 VA07-00676 n/a Letter Flow through pond downstream of Perimeter Embankment Carolyn Grise Ron Martel   

96 June 18, 2007 VA101-1/18-1 0 Report Stage 6 Design of the Tailings Storage Facility Greg Johnston Denis Bernardi Sent via VA11-00571 

97 April 20, 2007 VA07-00416 n/a Letter Initial Effluent Plume Delineation Study for Hazeltine Creek - Updated (CORMIX) Erin Rainey Ron Martel   

98 April 1, 2007 n/a n/a Presentation Mount Polley Project Les Galbraith KP Staff Internal Presentation to Staff 

99 March 15, 2007 VA07-00384 n/a Letter SOP for proper piezometer installations and recordings Eric Coffin Ron Martel   

100 March 14, 2007 VA07-00160 n/a Letter Effluent plume delineation of Hazeltine Creek at W7 Erin Rainey Ron Martel   

101 March 14, 2007 VA07-00199 n/a Letter Chemical Analysis of Effluent Rosie Perrin Ron Martel   

102 March 14, 2007 VA07-00359 n/a Letter Hydrology Review for Hazeltine Creek Station W7 Erin Rainey Ron Martel   

103 March 14, 2007 VA07-00362 n/a Letter Revised Seepage Estimate Letter Eric Coffin Ron Martel   

104 March 6, 2007 VA06-01778 n/a Letter Mt Polley Hydrology Review for Hazeltine Creek at W7 Erin Rainey Ron Martel   

105 March 5, 2007 VA07-00328 n/a Letter revised Stage 6 scope Les Galbraith Ron Martel   

106 February 28, 2007 VA07-00322 n/a Letter Mt Polley - Responses to comments by Ministry of Energy Brett Garland Paul Sterling   

107 February 26, 2007 n/a n/a Presentation Mount Polley Project – Tailings Facility Summary 
Les Galbraith, 
Ken Brouwer, 
Greg Smyth 

Art Frye, 
Ron Martel, 

Don Parsons 
Presentation at MPMC Offices 

108 February 6, 2007 VA07-00202 n/a Letter Upstream Toe Drain Seepage Estimations Eric Coffin Ron Martel   
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109 January 29, 2007 VA07-00172 n/a Letter Mt Polley Stage 6 Les Galbraith Ron Martel   

110 December 18, 2006 n/a n/a Email 
Suggestion that separate Annual Inspection Report may not be necessary and 
instead include content in the 2006 Construction Report 

Ken Brouwer Ron Martel cc: Les Galbraith 

111 December 1, 2006 n/a n/a Appendix Reference Documents and Review Commentary n/a n/a Taken from AMEC Dam Safety Review 

112 November 20, 2006 VA06-01588 n/a Memo LJG Nov 2006 Site Visit Memo Les Galbraith Ron Martel   

113 September 22, 2006 n/a n/a 

Letter
(Incoming 
Copy from 
MEMPR)

Report of Inspector of Mines Geotechnical (Aug 30, 2006) 
Nick Rose 
MEMPR

Chris Carr 
MEMPR

114 August 15, 2006 n/a n/a Fax 
Amendment to Permit M-200 From F.W.Herman to Howard Bradley (MPMC) Aug 2-
2006 

Ron Martel 
MPMC

Les Galbraith   

115 July 26, 2006 VA06-01198 n/a Letter Formal Dam Safety Review of Tailings Dam 
Graham 

Greenaway 
Ron Martel Proposal Correspondence 

116 May 31, 2006 VA06-00833 n/a Letter ARCL - Inv. 12351 - 101-1/10 
Suzanne 
Parsons

Accounts 
Payable MPMC 

117 February 10, 2006 VA06-00241 n/a Letter 
We have completed an analysis of the requirements for pumping and piping to 
dispose of water 

Les Galbraith Don Parsons   

118 March 14, 2005 VA101-1/8-1 0 Report Design of the Tailings Storage Facility to Ultimate Elevation Les Galbraith MPMC   

119 February 3, 2005 n/a n/a Presentation Mount Polley Project – Tailings Facility Summary KP MPMC   
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Ken Brouwer 

From: 
; ent: 
ro: 
Subject: 

From: Jeremy Haile 

Gregory Smyth 
Tuesday, August 19, 2014 1:35 PM 
Ken Brouwer 
FW: Request For Proposal #MP-100 - Tailings lmpoundment Design Services, Mt. Polley 
- Knight Piesold 

Sent: Monday, January 10, 20111:28 PM 
To: Ken Brouwer; Gregory Smyth 
Subject: RE: Request For Proposal #MP-100 - Tailings Impoundment Design Services, Mt. Polley - Knight Piesold 

Nice note from Art . He is obviously unaware that we did try and sit down with Brian and Don to clear the air, and I 
pe rsonally called Don after we received the RFP. Don was not prepared to meet with us and insisted that everything had 
to go th rough a formal "no contact" RFP process. We should poin t this out. 

Jeremy 

From: Ken Brouwer 
Sent: January-10-1112:52 PM 
To: Jeremy Haile; Gregory Smyth 
Subject: FW: Request For Proposal # MP-100 - Tailings Impoundment Design Services, Mt. Polley - Knight Piesold 

r YI 

From: Art Frye [mailto :afrye@mountoollev.com] 
Sent: January-10-1111:33 AM 
To: Ken Brouwer 
Subject: RE: Request For Proposal #MP-100 - Tailings Impoundment Design Services, Mt. Polley - Knight Piesold 

Hi Ken, 
I just wanted to send you a quick note between you and I regarding this. I have not been involved in any of these 
decisions and I agree that $400,000 is inaccurate. I have tried to discuss this with the guys in Vancouver but to no ava il. I 

will be very sorry if you choose not to submit a proposal or in the very least contact Brian Kynoch to at least discuss it. I 
rea lly don't fee l that Brian is totally aware of what is going on here. We at Mount Polley are very aware of the service 
your company has provided us and appreciate the way you worked with us to reduce costs. I am also aware that we 
haven't always been the easiest clients. If you do choose to meet with Brian there are a few issues that he has a real 
problem with . 
1) The buttress. I don't think KP has done a good enough job explaining the importance of the largely expanded buttress. 
2) The water balance. BK feels that the water balance is somet hing that we can and should maintain . 
3) The comment about transferring water from the TSF to the Cariboo pit and possib le ground water issues in the annual 

TSF report. Th is is covered in our permit with MOE and didn't need to appear in this document. 
4) Construction supervision. BK thinks we could do more of it ourselves but I don't think he realizes how far we have 
come addressing this. 
I have always enjoyed working with KP and I feel it would be a real shame if the relationship ended over 

'sunderstanding and the fai lure on both sides to discuss the issues. Don is out of the office this week and the RFP 
.... oses on Friday so it might be a good time to call BK. 

I am sorry that I haven't been able to assist more in this but it seems to be completely driven by head office. 
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Regards, 
Art 

From: Ken Brouwer [mailto:kbrouwer@kniqhtplesold.com] 
Sent: October-25-10 1:59 PM 
To: Denis Bernardi 
Cc: Don Parsons; Brian Kynoch; Ron Martel; Tim Fisch; Art Frye 

-----------------------'( 

Subject: RE: Request For Proposal #MP-100 - Tailings Impoundment Design Services, Mt. Polley - Knight Piesold 

Dear Denis, 

As requested in the RFP documents, we confirm that Knight Piesold is NOT intending to submit a proposal in response to 
RFP #MP-100- Tailings lmpoundment Design Services without some prior clarifications. In general, we would welcome 
the updated protocols and contract management procedures outlined in the RFP documents but feel that there are 
some fundamental issues that must be resolved prior to proceeding with the development of a detailed scope and 
budget for the requested services. 

As you know, Knight Piesold has a long history with Imperial Metals and the Mt Polley Mine. We have previously 
developed and evaluated various options for cost effective storage of tailings for the expanded mine plans outlined in 
the RFP. We have also assisted with long range planning for tailings, waste rock disposal, water management, closure 
planning, operational monitoring and permitting. Many of the options outlined in the RFP have been evaluated 
previously by KP and MPMC personnel, including completion of tailings impoundment expansion studies and full scale 
field trials for implementation of cyclone sand as a downstream construction material, etc. 

Our long term relationships with all of our clients is very important to us and we are surprised and disturbed by the 
sudden change in our relationship with Imperial Metals. It has been suggested that one of the primary reasons that this 
RFP has been initiated is due to concerns about excessive costs relating to services provided by KP for the design/ 
construction of the tailings management systems at the Mount Polley Mine. Unfortunately, this message is also being 
communicated to our peers and clients within the Mining Industry and is a significant concern to us. 

The following points are presented for your consideration: 

• It has been indicated that expenditures in excess of $400,000 have been incurred by MPMC for KP engineering 
services relating to the tail ings impoundment and it has been suggested that these costs are considered by 

Imperial Metals to be grossly excessive for services that were actually required. 
• We are not sure where the $400,000 number comes from or what it includes for, but our detailed records 

indicate that it is fa r in excess of any KP billings for our 2010 Scope of Work. 
• Greg Johnston, the KP Project Manager, has provided a brief summary of expenditures and contract status as 

outlined in the attached internal email. Knight Piesold has been diligent in controlling costs for engineering 
support at the Mt Polley Mine. 

• We are concerned that Imperial Metals management may not have been adequately informed of the reasons for 
the extensions to the construction programs, and the specific requests for additional KP services that were 
required by MPMC. The reasoning for these additional services is also identified in the attached internal email 
from Greg Johnston. 

• We will be pleased to provide copies of all signed contracts and the invoicing status for 2010 and/or previous 
years. 

• Knight Piesold are very interested in any concerns that Imperial Metals/MPMC may have with respect to the 
services provided for Mt Polley or any other Imperial Metals project, and we would welcome the opportunity to 
discuss them. 
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It seems that a fundame ntal miscommunication may have occurred and it will be appropriate to resolve this prior to 
proceeding with the development of a scope of work and cost estimate for RFP MP-100. 

Regards, 
... 

.<en Brouwer, P.Eng. 
Managing Director 
Knight Piesold Ltd. 

Suite 1400 - 750 West Pender 
Vancouver I British Columbia I Canada I V6C 2T8 
phone: +1 604 685 0543 I fax: +l 604 685 0147 
d irect: +1 604 685 0543 ext 252 I mobile: +1 604 802 5128 
email: kbrouwer@knjahtpiesold.com 
web: htto://www.knightpiesold.com 

~ Please consider the environment before printing this <>mail. ~ 
Ttus cummu111tdlio11, •nclud1119 dflY .:1ttachments 1s intended only tor the use ot the in1E"11ded recip1ent(s) and 1<; confidential. If the reader of 
t 1115 comrnun1catic1n is not the 1nti;:ndcd rec1p1ent1 .:rny Ji<>serninal1C>n, di<;tribut1on or copying of ll1is commu111cat101 1 Is strictly prohibited. Knight 
P1estJld does nol Wdrrant thP ,1rcuncy of tt11s rn1r mww:a"1011 It you rec:=1v!' thi5 l'Ommunir:ation In error, please notify the sender by retum e 
rn<1l l and delete tt11s i.:om1nun.ca~10'1 from yo r sy .ten 

From: Denis Bernardi [mailto:DenisBernardi@imoerialmetals.com] 
Sent: October-20-10 4:05 PM 
To: Denis Bernardi 
Cc: Don Parsons 
~bject: Request For Proposal #MP-100 - Tailings Impoundment Design Services, Mt. Polley 

Please find our request for proposal attached for the above inquiry, along with the following attachments; 

• 2005 TSF Capacity vs. Elevation Curve (KP) 
• 2006 Dam Safety Review {AMEC) 

• 2008 Capacity of Existing Mine Tailings Line (KP} 

• 2010 TSF Stage 6b IFC Drawings (KP) 

• 2010 Mount Polley Flyover (MPMC) 

• 2009 TSF Report on 2009 Annual Inspection (KP) (due to its size, it will be forwarded upon acceptance to submit 
a proposal) 

Kindly review and advise on your intent to submit a proposal. 

Regards. 

Denis Bernardi 
Manager, Contracts & Purchasing 

Imperial Metals Corporation 
#200 - 580 Hornby Street 
Vancouver, BC V6C 386 
Direct: 604-488-2682 

3 
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IMPERIAL METALS CORP. 

MT. POLLEY PROJECT 

REPORT ON PROJECT WATER MANAGEMENT 

(REF. NO. 1624/1) 

"THlS REPORT HAS BEEN PREPARED EXCLUSIVELY FOR IMPERIAL 

METALS CORP. NO THIRD PARTY SHALL BE ENTITLED TO RELY ON ANY 

OF THE INFORMATION, CONCLUSIONS, OPINIONS OR ANY OTHER MATTER 

CONTAINED IN THIS REPORT". 
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MT. POLLEY PROJECT 

REPORT ON PROJECT WATER MANAGEMENT 
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IMPERIAL METALS CORP. 

MT. POLLEY PROJECT 

REPORT ON PROJECT WATER MANAGEMENT 

<REF. NO. 1624/l) 

SECTION l.O - INTRODUCTION 

This report provides an overview of the source and fate of all water associated with 

the Mt. Polley Project. An overall project water balance was completed by 

integrating the water balances for the mine site with the tailings facility. The 

objectives of the water balance analyses are to demonstrate that the tailings facility 

and open pit can be operated to ensure that no surface discharge of excess water 

will be required, and by selective addition of surface runoff from waste dumps and 

undisturbed catchment areas, the make-up water requirements from Polley Lake can 

be minimized. 

A probabilistic water balance analysis using @RISK was developed to describe the 

effects of a statistical range of precipitation conditions over the entire life of the 

project. From the corresponding results, estimates were made of the probable 

requirements for fresh make-up water, probable tailings pond volume and probable 

volumes of additional water to be diverted out of the project area. 

The @RISK Analysis and Modelling program is a software package that allows the 

input of a statistical distribution to describe an uncertain quantity. Instead of using 

a finite value to describe a particular quantity, individual values are repeatedly 

selected from a specified statistical distribution describing that quantity. These 

selected values are then used in subsequent calculations to generate a distribution of 

results that accounts for the uncertainty in the initial quantity. 
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SECTION 2.0 - HYDROMETEOROLOGY 

2.1 GENERAL 

The hydrometeorological information used for the preparation of this report was 

taken from the most recent information incorporated in the Mine Development 

Certificate. A summary of the data is given in Table 2. l. 

This section provides an overview of the applicable hydrometeorological 

information and how it was used to complete this analysis. 

2.2 PRECIPITATION 

A normal probability distribution was used to model the expected seasonal 

variability in precipitation data as shown in Figure 2.1. This distribution was 

chosen after using the software package BESTFIT to determine the underlying 

distribution of long term annual precipitation records for relevant AES stations in 

the region. 

Since precipitation data at the site is limited, mean precipitation records for 

climatologically similar stations in the area were used to estimate a mean annual site 

precipitation of 755 mm. A coefficient of variation of 0.16 was determined for the 
t 

standard deviation of 121 mm. These conditions were applied to the tailings facility 

and adjacent additional tailings catchment areas. To account for higher elevation, 

the waste dumps, pit area and mill site were modelled with a mean precipitation of 

810 mm, a coefficient of variation of 0.16 and a standard deviation of 130 mm. 

The increased precipitation value is consistent wiU1 elevation correlations previously 

presented in the Stage I application documents. This data is summarized on 

Table 2.1. 

2.3 SNOWMELT 

Snowfall at the site was considered to melt only during the months of September, 

April and May. All snowfall in September was assumed to melt during the month 
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and all snowfall accumulated during the remainder of the year was assumed to melt 

equally in April and May. 

2.4 EVAPORATION 

Evaporation data is consistent with previous analyses incorporated in the Mine 

Development Certificate (MDC). The annual evaporation rate of 423 mm at the site 

has been assumed to be constant for all years of operation and precipitation 

conditions. 

2.5 RUNOFF 

Runoff coefficients used in this analysis are consistent with values used in the Mine 

Development Certificate and included variable runoff coefficients based on dry, 

average and wet years. Dry years were defined as years when the total precipitation 

was less than or equal to 1.3 standard deviations below the mean (10 year dry) , and 

wet years were defined as years when the total precipitation was at least 1.3 

standard deviations above the mean (10 year wet). Runoff coefficients are 

presented in the following section. 
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SECTION3.0 -PRO.JECT COMPONENTS 

The overall project components and development sequence are described in 

previous documents incorporated in the MDC. The main mine components 

incorporated in the model are illustrated on Figure 3. l and include disturbed and 

undisturbed areas at; open pits, waste dumps, mill site, tailings facility, and also the 

additional undisturbed catchment areas (Areas A and B) immediately upgradient 

from the tailings area. 

The project water balances consider the staged development of the various 

components of the project as summarized in: 

• Table 3.1 - Open Pit Development 

• Table 3.2 - Waste Dump Development 

• Table 3. 3 - Tailings Storage FaciUty Development 

In addition, specific assumptions incorporated in the water balance analyses are 

included in Table 3.4. These assumptions are consistent with those used in previous 

water balances for the tailings impoundment and mine site conducted in 1991. 
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SECTION 4.0- WATER BALANCE AND MAKE-UP WATER SUPPLY 

4.1 GENERAL 

The updated Water Management Plan for the Mt. Polley Project includes the 

following objectives: 

• To minimize the volume of fresh water abstracted from Polley Lake. 

• To limit the period of water removal from the Polley Lake/Hazeltine Creek 

system to high flow periods. 

• To regulate additional .surface water runoff into the tailings pond. 

• To prevent the accumulation of excess water within the tailings 

impoundment so that the impoundment and open pit can be operated as a 

closed system with no surface water release. 

• To supply make-up water for the milling process from within the project 

catchment area. 

• To minimize the requirement for regulated discharges of surface runoff 

from the waste dumps. 

These objectives will be managed simultaneously during operations by provision of 

surface water collection ditches around the project perimeter and by judicious 

transfer of "fresh" surface runoff from designated undisturbed catchment areas 

adjacent to the tailings impoundment. 

The Starter Dam for the tailings impoundment will be constructed approximately 

one year prior to mill start-up, and will entrap the freshet runoff so that adequate 

quantities of water are available for mill start-up and the first years of operation. 
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During on-going operations, the size of the tailings supernatant pond will be 

controlled, to a large extent by mine operators, by the annual precipitation and 

evaporation regime and by the water released from the settled tailings. Process 

fresh water make-up requirements from Polley Lake will be minimized by 

utilization of water sources in the fo llowing priority: 

• Tailings supernatant. 

• Open pit dewatering. 

• Open pit groundwater depressurization wells. 

• Mill site and waste dump runoff. 

• Runoff diversion structures will be operated to provide supplementary 

water from diver ted catchment areas A and B upslope of the tailings 

impoundment. 

• Transfer of excess stream flow from Polley Lake/Hazeltine Creek during 

peak tlow periods. 

A series of water balances have been carried out to evaluate the annual process 

requirement<> for fresh make-up water and the overall water surpluses or deficits for 

the Mt. Polley Project. Water baJances have been carried out for all 14 years of the 

project life, under a range of hydrometeorological conditions and for the various 

catchment areas. 

The monthly water balance incorporates inflows from the open pit into the tailings 

storage facility. Additional surface runoff from the millsite, the various waste 

dump areas and additional undisturbed catchment areas have also been determined 

separately. Runoff collection ditches are assumed to control the addition of surface 

runoff into the system. 
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Linked water balances have been carried out for all 14 years of the mine life. An 

example of the Linked water balances for average precipitation conditions are 

included in Appendices A and B. Appendix A includes the tailings facility and open 

pit as per the existing MDC, and Appendix B includes separate water balances for 

the mine site area plus the additional undisturbed catchment area A immediately 

upgradient from the tailings impoundment. The information in these two sets of 

tables is linked, and when the tailings pond volume drops below a minimum 

specified volume of 1.5 milli~n m3
, all available surface nmoff is diverted into the 

process. Catchment Area B is not included in the water balances and is therefore 

considered to represent a contingency source of additional water to compensate for 

any process shortfalls . 

4.2 WATER BALANCE 

The fundamental objective of the overall Water Management Plan is to operate the 

project so that surface discharge of excess water from the tailings impoundment and 

open pit will not be required. Table 4.1 summarizes the various components of the 

water balance for average precipitation conditions (as shown in Appendices A and 

B) over the life of the project assuming Catchment Area B will not be required. 

The main components of the water balances are illustrated graphically on Figure 4.1 

for the Year I water balance previously presented in 1991 and on Figure 4.2 for the 

current 1995 Year 1 water balance which minimizes make-up water recovery from 

Polley Lake. The main difference between the two options is that in the 1995 water 

balance model, the make-up water requirements are reduced by incorporating 

additional runoff water collection from waste dumps and the additional catchment 

area at the tailings facility, plus it utilizes ponded water that is contained in the 

tailings impoundment at start-up. 

The annual water balance summaries for Years 1 and 14 previously developed in 

1991 are compared to results from the updated water management plan in Tables 

4.2 and 4.3. The updated values presented in this table were developed using 

similar water balance tables to those in the MDC and were conducted separately 

from the linked water balance results included in Appendix A, in order to provide 

an independent check on the @RISK water balance results . 
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The variation in the volume of the tailings pond for average precipitation conditi.ons 

is illustrated on Figure 4. 3. The pond volume reaches a minimum during the winter 

months when there is little surface runoff and reaches a maximum volume in the 

summer after the freshet. Figure 4. 3 also includes a smoothed average curve which 

tracks the tailings pond volume at the end of September in each year. The 50th 

percentile curve for September pond volumes, as determined in the @RISK 

analyses is also included for comparison. 

The computer program @RISK was used to assess the risks of: 

• accumulating too much water in the tailings impoundment over the life of 

the project, 

• depleting the volume of water in the tailings pond so that an external source 

of make-up water would be required. 

The @RISK program randomly selects separate annual precipitation values for each 

of the 14 years of operation and linked water balances are conducted. The water 

balances "link" the tailings facility and mine site water balances and also link the 

pond volumes from year to year. This process was repeated for 1000 iterations in 

order to provide estimates of the tailings pond volume, runoff water and make-up 

water requirements for various extreme combinations of wet and dry precipitation 

years. These results are illustrated on Figures 4.4, 4.5 and 4.6, and are discussed 

in the following section. It is evident that the updated water management strategy 

will achieve the permitted requirements for prevention of surface water discharge 

from the tailings facility and open pit, while minimizing the amount of make-up 

water removed from Polley Lake. 

4.3 MAKE-UP WATER REQUIREMENTS 

A fundamental requirement . for the updated project water balances is that an 

adequate volume of water has to be stored at the tailings impoundment to 

compensate for low runoff periods during the cold winter months and during dry 
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summer months. It bas been estimated that a minimum volume of 1.5 mi!Uon m3 of 

water will need to be in storage prior to mill start-up. It is intended that this water 

will be obtained by constructing the tailings irnpoundment at least one year prior to 

mill start-up to allow capture of one year of direct surface runoff including the 

freshet. The amount of surface runoff which will be collected prior to start-up for 

various precipitation conditions is presented on Tables 4.4 to 4. 7 and summarized 

as follows: 

Summary of Water Available at Start-Up 

Precipitation Surface Runoff Water (m:s) Available 

Condition with Catchment Area A with Catchment Areas A & B 

Average Year 1,455,000 1,992,000 

10 Year Dry 1,084,000 1,445,000 

50 Year Dry 921,000 1,220,000 

10 Year Wet 1,900,000 2,657,000 

These results indicate that if extremely dry conditions are encountered, up to 

300,000 m3 of water may also need to be abstracted from either Polley Lake or 

Hazeltine Creek during peak freshet flows to supplement stored water in the first 

year of operation as 1.5 million m3 of water must be stored prior to start-up . 

The tailings pond volumes determined by the @RISK analyses for the linked water 

balances extending over the 14 year project life are shown on Figure 4.4. An initial 

pond volume of 1.5 million m3 has been included at start-up and runoff from waste 

dumps and catclunent Area A have been included when necessary to provide 

adequate water for milling. The monthly fluctuations in the volume of the tailings 

pond have not been included· on this summary figure. Figure 4.5 illustrates the 

amount of excess surface runoff from all waste dumps plus the 240 ha of Catchment 

Area A that is not diverted into the mill process. It does not include for additional 

runoff available from Catchment Area B. 

Comparison of Figures 4.4 and 4.5 illustrates that virtually all available runoff is 

diverted into the process under average and dry precipitation conditions for the first 
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two to three years. The volume of stored water in the tailings impoundment is also 

reduced during this period. However, the analyses indicate that no additional make

up water will be required from Polley Lake except during the most extreme 

combinations of dry years. Figure 4.6 illustrates that there is about a 53 chance 

that some minor amount of additional make-up water will be required. 

In practice, there is also a minimum pond volume which must be maintained in the 

tailings impoundment in order to compensate for ice accumulation in winter and to 

allow trouble free operation of the reclaim barge. Therefore, it will be necessary to 

include contingency provisions to transfer additional water into the tailings 

impoundment during operations. This additional water can be obtained from: 

• selective diversion from Catchment Area B upgradient from the tailings 

impoundment, and/or 

• transfer of excess flows from Polley Lake or Hazeltine Creek during peak 

flow periods. Minimum stream flows for fisheries releases would be 

maintained during any pumping period . 

4.4 WATER MANAGEMENT PLAN 

The objective of the project Water Management Plan in the early years will be to 

route all project water flows from disturbed areas into the process or into associated 

mine site activities such as dust suppression. An additional objective is to 

selectively route runoff from upslope Catchment Areas A and B into the tailings 

impoundment in order to eliminate the need for an external source of make-up water 

from Polley Lake. In the later years of operation the objective will be to monitor 

and release selected surface water inflow components which meet the required 

quality standards in order to manage the final volume of ponded water in the tailings 

impoundment at closure. The following activities will be incorporated in the Water 

Management Plan: 
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(i) Maximize the capture of surface and groundwater flows from within the 

project area. 

(ii) Maximize the use of the poorest quality water recovered from within the 

project area in the milling process and in associated activities (such as dust 

suppression). 

(iii) Minimize the deliberate introduction of excess clean fresh water from Polley 

Lake and Hazeltine Creek. 

(iv) Monitor the quality of surface runoff from disturbed areas and groundwater 

flows within the project site. 

(v) Release only the best quality water from within the project boundaries and 

in accordance with permitted requirements, as is necessary to maintain an 

overall project water balance under actual hydrometeorological conditions. 

(vi) Manage the operation of the tailings supernatant pond to optimize the 

volume of water stored on the tailings surface during operations and at 

closure. 

(vii) Develop and maintain a detailed data base to allow water balances for the 

site to be as accurate as possible and thereby become useful tools for 

predicting annual make-up water requirements and for scheduling releases 

of clean surface runoff water as appropriate. 
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SECTION 5.0 - SUMMARY AND CONCLUSIONS 

A revised water management plan has been developed for the Mt. Polley project. 

Detailed water balances have been conducted for each year of the project using 

average precipitation conditions. Water balances have also been developed for 1000 

different 14 year combinations of annual precipitation in order to assess the risk of 

either accumulating too much water in the system or increasing the make-up water 

requirements. These revised water balances indicate that: 

(i) Discharge of excess water from the tailings facility and open pit will not be 

necessary. These results confirm the findings of the previous project water 

balances conducted in 1991. 

(ii) It is possible to eliminate the requirement for a water supply dam on Polley 

Lake. 

The updated water management plan requires early construction of a starter dam at 

the tailings impound.ment in order to capture surface runoff for one year prior to the 

projected early start-up in October, 1996. Surface runoff from undisturbed 

catchment areas immediately adjacent to the tailings impoundment will be routed 

into the facility in order to provide a minimum pond volume of 1.5 million m3 prior 

to start-up. This initial volume of water is projected to be drawn down during the 

first few years of operation, even if all mine site runoff and runoff from the 

additional Catchment Area A is routed into the mm process. However, the amount 

of surface runoff increases during the later years of operation when the waste 

dumps increase in area and surface runoff also increases. Therefore, the amount of 

surface runoff obtained from undisturbed catchment areas will decrease after the 

first few years of operation. 

The water balance has been evaluated for each year of the 14 year project life and 

under various precipitation conditions. Water balances have been conducted for 

over 1000 different combinations of mine life precipitation conditions and the risks 

of significant water accumulation or depletion have been assessed. These 

probability analyses indicate that it is extremely unlikely that any additional make-
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up water, beyond the projected fresh water requirements of 24.9 m3/hr, will be 

required from Polley Lake. However, it is recommended that a contingency water 

supply of about 300,000 m3/yr be included in the revised permit application. It is 

anticipated that this volume of water would only be removed from either Polley 

Lake or Hazeltine Creek during high flow periods and would only remove water 

which is not required for minimum fisheries flow releases. 
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TABLE2.l 
ThfPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
PRECIPITATION DETAILS USED IN ANALYSIS 

V}19l 10:27 

J:IJOll\l)ATA\1&24\WATOl.llALISTATWBAL.XLS 

PESCRJPTJON 

Lower Elevations (ie. TSP) 
Mean annual precipitation (mm) 
"Dry" annual precipitation (mm) 
"Wet" annual precipitation (mm) 
"Max." annual precipitation (mm) 
"Min." annual precipitation (mm) 
Mean arumal rainfall (nun) 
Mean annual snowfall (mm) 
Coefficient of variation 
Standard deviation (mm) 

Higher Elevations (ie. mill site, waste 
dumps, etc.) 
"Elevation" factor 
Mean annual precipitation (mm) 
"Dry" annual precipitation (mm) 
"Wet" annual precipitation (mm) 
Coefficient of variation 
S1andard deviation (mm) 

Proportions of Total Precipitation: 
Rainfall 
Snowfall 

Monthly Proportions of Precipitation: 

VALUE 

755 
601 
909 
1050 
450 
451 
304 
0.16 
121 

1.07285 
810 
645 
975 
0.16 
130 

0.60 
0.40 

Rainfall Proportion Snowfall 

Oct 
Nov 
Dec 
Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
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(mm) 

48.3 
17.3 
7.6 
6.8 
6.0 
6.0 

24.2 
45.3 
81.5 
65.7 
83.1 
58.9 

Total (mm) 450.7 

as Rainfall (mm) 

0.11 12.l 
0.04 40.0 
0.02 67.2 
0.02 68.7 
o.oi 52.1 
0.01 38.5 
0.05 18.9 
0.10 5.3 
0.18 0.0 
0.15 0.0 
0.18 0.0 
0.13 1.5 

304.3 

Proportion 
as Snowfall 

0.04 
0.13 
0.22 
0.23 
0. 17 
0.13 
0.06 
0.02 
0.00 
0.00 
0.00 
0.00 



INVESTIGATION KP 1-9  287 of 500

Knight Piesold Ltd. 
CONSULTING ENGINEERS 

TABLE3.l 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
OPEN PIT DEVELOPMENT 

21319510:28 

J :\100\DATA\1624\WATERBAL\STATWDAL.XLS 

END PIT CATCHMENT AREAS (ha) 
OF CENTRAL NORTH WEST 

YEAR 

0 0.0 0.0 0.0 
I 17.6 0.0 0.0 
2 17.6 0.0 0.0 
3 25.5 0.0 0.0 
4 25.5 0.0 0.0 
5 25.5 14.9 0.0 
6 25.5 14.9 0.0 
7 25.5 14.9 24.3 
8 25.S 14.9 24.3 
9 25.S 14.9 24.3 
10 25.S 14.9 24.3 
11 25.S 14.9 24.3 
12 25.5 14.9 24.3 
13 25.5 14.9 24.3 
14 25.5 14.9 24.3 

Notes: 
1. Pit areas in italics are conservative estimates only . 
2. Pit areas measured from mining sequence plans 

TOTAL 
AREA 

(ha) 

0.0 
17.6 
17.6 
25.5 
25.5 
40.4 
40.4 
64.7 
64.7 
64.7 
64.7 
64.7 
64.7 
64.7 
64.7 

c/o Wright Engineers ("Feasibility Study", Vol. I of 5). 
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J ·\IOB\DAT,0.\1624\WATERBALISTATWBAL.XLS 

YEAR WASTE CUM. 
(T xlOOO) WASTE 

TABLE3.2 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
WASTE DUMP DEVELOPMENT 

DUMP CATCHMENT AREAS (ha) 

EAST NORTH 

TOTAL 

WEST WASTE 

(T xlOOO) WASTE UNDIST'BD WASTE UNDIST'BD WASTE UNDIST'BD AREA (ha) 

0 1217.0 1217.0 
1 2774.9 3991.9 10.0 70.0 0.0 0.0 0.0 0.0 

2 2720.2 6712.1 14.7 65.3 0.0 0.0 0.0 0.0 

3 2342.2 9054.3 19.3 60.7 0.0 0.0 0.0 0.0 

4 1812.7 10867.0 24.0 56.0 0.0 0.0 0.0 0.0 

5 9496.2 20363.2 28.7 51.3 9.3 75.7 0.0 0.0 

6 7649.2 28012.4 33.3 46.7 18.7 66.3 0.0 37.0 

7 10839.3 38851.7 38.0 42.0 28.0 57.0 2.3 34.8 

8 11103.3 49955.0 42.7 37.3 37.3 47.7 4.5 32.5 

9 8591.8 58546.8 47.3 32.7 46.7 38.3 6.8 30.3 

10 1152.4 59699.2 52.0 28.0 56.0 29.0 9.0 28.0 

11 0.0 59699.2 52.0 28.0 56.0 29.0 9.0 28.0 

12 0.0 59699.2 52.0 28.0 56.0 29.0 9.0 28.0 

13 0.0 59699.2 52.0 28.0 56.0 29.0 9.0 28.0 

14 0.0 59699.2 52.0 28.0 56.0 29.0 9.0 28.0 

Notes: - dump areas for years I and 14 taken from Stage I Environmental and Socionomic Impact Assessment. Responses 
to Comments by the Agencies. All areas for intermediate years are interpolated linearly. 

10.0 
14.7 
19.3 
24.0 
38.0 
52.0 
68.3 
84.5 
100.8 
117.0 
117.0 
117.0 
117.0 
117.0 



INVESTIGATION KP 1-9  289 of 500

r 
!f!Ji.g~h .. t .. P ... i..,·es.o .. ld......,L.tlilillid. 

CONSULTING ENGINEERS 

TABLE3.3 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACILITY DEVELOPMENT 

Area of total impounclment = 230 ha 

213195 !0:29 

J:\JOBIDATA\16'241WATERBALISTA1WBAL.XLS 

END OF 
YEAR 

t = O 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Notes: 

@ Association 
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AREAS (ha) 
UNPREP'D TOT. PREP'D PRBP'D BEACH BEACH 

BASIN BASIN BASIN (incl. pond) ONLY 

96 134 119 15 0 

96 134 64 70 48.9 
54 176 67 109 81.9 
54 176 38 138 104.8 
26 204 44 160 120.7 
26 204 19 185 139.6 
15 215 22 193 141.6 
15 215 13 202 144.5 

6 224 18 206 142.6 

6 224 15 209 139.4 
0 230 17 213 137.3 
0 230 13 217 135.2 

0 230 10 220 132.l 

0 230 6 224 130.1 

0 230 3 227 127 

1) Unprep'd Basin =Total Impoundment- Prep'd Basin. 
2) Prep'd Basin taken from Filling Schedule and Staged Construction. 
3) Prep' d Basin has been increased by 5 % in order to equal total 
impoundment area after 10 years. 
4) Beach (incl. pond) taken from D/A/C curve. 
5) Pond volume varied linearly from 15ha at t= O to lOOha at end of year 14. 

A-;sociaOOn 
des lngenieurs· 
Conseits 
du Canada 

POND 

15 
21.1 
27.1 
33.2 
39.3 
45.4 
51.4 
57.5 
63.4 
69.6 
75.7 
81.8 
87.9 
93.9 
100 
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TABLE3.4 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
ASSUMPTIONS USED JN WATER BALANCE ANALYSIS 

213/95 IMO 

1:\IOJllDATA\1624\WATERBALISTA'IWllAL.XLS 

DESCRJPTION 

General Details: 
Daily ore throughput (tpd) 
Tailings % solids 
Tail ings S.G. 

Yr. I initial pond volume (m3
) 

Water content of ore 
Min fresh water makeup (% of water in with slurry) 

lnitial tailings dry density (t/m3
) 

Final tailings dry density (t/m3
) 

Pit g/w infiltration (m3 /month) 
Beach evaporation factor 

Dust control (m3 /month) 

Runoff Coefficieuts: 
Unprepared basin 
Prepared basin 
rrailings beach 
Pit area 
Waste rock 
Undisturbed catchment 
Mill site 

Association 
d&• lngenoeurs· 
Consells 
du c.nada 

Yr.1 
Yr.2 
Yr.3 - 14 

VALUE 

13,425 
35% 
2.78 

1,500,000 
4 % 

2.4% 

0.9 

1.1 
1.2 
1.3 

39,818 
0.8 

25,000 

illY ill 
203 24 % 
90% 903 
90% 903 
453 50% 
58% 60% 
20% 24% 
65% 70% 

wet 
293 
903 
903 
55% 
623 
29% 
75% 
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TABLE4.1 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
ANNUAL WATER BALANCES FOR AVERAGE 

CONDffiONS-CATCHMENT AREA "A" 
2/6/lll 15:29 

J:\JOB\OATA\1624\WATERDAL\STA'IWBAL.XLS 

YEAR WATER TAILINGS POND VOL. (m3
) MAKEUP 

AVAILABLE MIN. MAX. WATER 
(m3) REQ'D (m3

) 

0 1,500,000 1,500,000 1,500,000 
l 1,136,187 765,590 1,432,777 0 
2 1,233,138 610,223 1,341 ,963 0 
3 1,440,914 866,681 1,663,887 0 
4 1,441,040 1,090,844 1,760,095 0 
5 1,507,113 1,120,791 1,861,307 0 
6 1,491,361 I, 136,205 1,929,259 0 
7 1,603,921 1,181,655 2,032,575 0 
8 1,674,549 1,215,669 2,100,044 0 
9 1,735,786 1,276,298 2, 172,620 0 
10 1,824,823 1,341,827 2,264,337 0 
11 1,889,491 1,420,501 2,343,190 0 
12 1,933,176 1,474,927 2,398, 170 0 
13 1,652,895 1,518,504 2,132,030 0 
14 1,703,906 1,270,389 2,194,337 0 

EXCESS 
DIVERTED 

WATER (m3) 

0 
0 

150,014 
435,2 18 
549,537 
770,682 
756,609 
876,349 
922,218 
957,312 
967,572 
977,832 

1,287,699 
945,683 

Note: Excess Diverted Water is surplus runoff not diverted into tailings impoundment. 
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TABLE4.2 

IMPERIAL METAIS CORPORATION 
MT. POLLEY PROJECT 

WATER BALANCE SUMMARY - ANNUAL WATER SURPLUS 

Annual Surplus in Tailings Facility (m3
) 

Initial Case (1991) New Case (1995) 

Year 1 Year 14 Year 1 Year7 

50 Year Dry 0 0 0 0 
10 Year Dry 0 0 0 0 
Average Year 0 3 856(l) 0 0 

' 

Year 14 

0 
0 
0 

10 Year Wet 0 440 14g(l) 
' 680 032<1> 

0 87,098 74,626 
50 Year Wet 0 

' 
0 311,451 309,400 

1. The Initial Case (1991) does not include water usage for dust control or 
enhanced evaporation losses (approximately 400,000 m3/yr). The New Case 
(1995) includes for dust control (150,000 m3/year) but not enhanced evaporation 
(250,000 m3/year) . 
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TABLE 4.3 

IMPERIAL METALS CORPORATION 
MT. POLLEY PROJECT 

ADDITIONAL MAKE-UP WATER REQUIREMENTS 

Precipitation Conditions Permitted Option: Scenario 2 - Total 
Pit Inflow to Tailings Area or to 

Process 

Notes: 

Year 1 :. 50 Year Dry 
Year 1 - 10 Year Dry 
Year 1 - Average Year 
Year 1 - 10 Year Wet 
Year 1 - 50 Year Wet 

Year 14 - 50 Year Dry 
Year 14 - 10 Year Dry 
Year 14 - Average Year 
Year 14 - 10 Year Wet 
Year 14 - 50 Year Wet 

1991 Model 
(m3 /year) 

l ,580,709 
1,490,936 
1,259,725 

973,150 
861 ,263 

646,609 
415,057 

0 
0 
0 

1995 Model 
(m3/year) 

1. The additional make-up water required is in addition to the 4.6 percent 
minimum fresh make-up water required (418,611 m3/yr) to the mill. Of 
this, 200,000 m3/yr is water in ore, and the remainder is for fresh water 
requirements (ie: potable water, etc.) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

2 . The new 1995 water balance model assumes that approximately 1.5 million 
m3 of water is stored in the tailings impoundment in October of each year. 

3. Year 1 water balances indicate that ponded water in the tailings facility may 
need to be supplemented with additional make-up water if the tailings pond 
volume becomes too low for practical o~erations. Therefore, a contingency 
make-up water allowance of 300,000 m may need to be extracted during 
freshet from the Polley Lake system under extreme dry start-up conditions 
during the first few years of operations. 
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Catchment Areas 
Stage I Tailings Facility Basin = 
Tailings Facility Unprepared Basin = 
Diverted Catchment Area A = 

Diverted Catchment Area B = 

MJ()!llDATA\1624\WATSTAR'I' WlC4 

DESCRIPTION 

Rainfall (mm/month) 
Snowfall (mm/month - water equivalent) 
Lake evaporation (mm/month) 

<WATER IN> (m3
) 

Tailings Facility Catchm.em Area Runoff 
Diverted Catchment Area A Runoff 
Diverted Catchment Area B Runoff 
Unprepared Basin Runoff 
Total Monthly Precipitation Runoff 
CUmulative Monthly Precipitation Runoff 

<WATER OUT> (m3) 

Surface Area of Start-up Pond (ha) 
Evaporation from Start-up Pond 

<AVAILABLE WATER IN TSF> (m3) 

Total Monthly Available Water 
CUmulative Monthly Available Water 

134 ha 
96 ha 

240 ha 
310 ha 

TABLE-4.4 

IMPERIAL METALS CORPORATION 
MT. POLLEY PROJECT 

TAILINGS STORAGE FACILITY 

WATER AVAILABLE AT START-UP 
Average Year Precipitation 

Runoff Coeff 
90% 
24% 
24% 
24% 

OCT NOV DEC JAN FEB MAR APR 

48.3 17.3 7.6 6.8 6.0 6.0 24.2 

12.1 40.0 67.2 68.7 52.1 38.5 18.9 

15.0 0.0 o.o 0.0 0.0 0.0 0.0 

58,250 20,864 9,166 8,201 7,236 7,236 29,185 

27,821 9,965 4,378 3,917 3,456 3,456 13,939 

35,935 12,871 5,654 5,059 4,464 4,464 18,005 

11,128 3,986 1,751 1,567 1,382 1,382 5,516 

133,134 47,686 20,949 18,744 16,538 16,538 66,705 

133,134 180,820 201,768 220,512 2"37,050 253,589 320,294 

5 5 5 5 5 5 s 
750 0 0 0 0 0 0 

132,384 47,686 20,949 18,744 16,538 16,538 66,705 

132,384 180,070 201,018 219,762 2%,300 252,839 319,544 

Total annual precipitation = 755 mm 

MAY JUN JUL AUG SEP ANNUAL 
45.3 81.5 65.7 83.l 58.9 450.1 

5.3 0.0 0.0 0.0 1.5 304.3 

47.0 112.0 107.0 92.0 50.0 423.0 

421,618 98,289 79,234 100,219 71,033 910,530 

201,370 46,944 37,843 47,866 33,926 434,880 

26().102 60,636 48,881 61,826 43,822 561,720 

80,548 18,778 15,137 19,146 13,571 173,952 

963,637 224,647 181,095 229,057 162,352 2,081,082 
1,283,931 1,508,578 1,689,673 1,918,730 2,081,082 

13 21 21 21 34 

6,110 23,520 22,470 19,320 17,000 89,170 

957,527 201,127 158,625 209,737 145,352 1,991,912 

1,277,071 1,478, 198 1,636,823 l.846,560 1,991,912 

Assumptions· 1. Snowfall is given in equivalent depth of rainfall and is assumed to accumulate on catchment areas until May when it melts with 90 % recovery in tbe tailings facility 
and 24 % recovery from tbe diverted catchment areas. 
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Catchment Areas 
Stage I Tailings Facility Basin = 
Tailings Facility Unprepared Basin = 

Diverted Catchment Area A = 
Diverted Catchment Area B = 

J·\IOlllDATA\1614\WATSTART IVK• 

:DESCRIPTION 

Rainfall (mm/month) 
Snowfall (mmimonth - water equivalent) 
Lake eva-poration (mm/month) 

<WATER IN> (m3) 

Tailings Facility Catchment Area Runoff 
Diverted Cacchment Area A Runoff 
Diverted Catchment Area B Runoff 
Unprepared Basin Runoff 
Total Monlhly Precipitation Runoff 
Cumulative Monthly Precipitation Runoff 

<WATER OUT> (m3
) 

Surface Area of Start-up Pond (ha) 
Evaporation from Start-up Pond 

<AVAILABLE WATER INTSF> (m3) 

Total Monthly Available Water 
Cumulative Monthly Available Water 

134 ha 
96 ha 

240 ha 
310 ha 

TABLE 4.5 

IMPERIAL METALS CORPORATION 
MT. POLLEY PROJECT 

TAILINGS STORAGE FACILITY 

WATER AVAILABLE AT START-UP 
10 Year Dry Precipitation 

Runoff Coeff. 
90% 
20% 
20% 
20% 

OCT NOV DEC JAN FEB MAR APR 
38.5 13.8 6.1 5.4 4 .8 4.8 19.3 

9.6 31.8 53.5 54.7 41.5 30.7 15.0 

15.0 0.0 0.0 0.0 0.0 0.0 0.0 

46.431 l6,643 7,357 6,512 5,789 5,789 23,276 

18,480 6,624 2,928 2,592 2,304 2,304 9,264 

23,870 8,556 3 ,782 3,'.l48 2,976 2,976 11,966 

7,392 2,650 1,171 1,037 922 922 3,706 

96,173 34,472 15,238 13,489 11,990 11,990 48,211 

96,173 130,645 145,883 159,372 171,363 183,353 231,565 

0 5 5 5 5 5 5 

0 0 0 0 0 0 0 

96,173 34,472 15,238 13,489 11,990 11,990 48,211 

96,173 130,645 145,883 159,372 171,363 183,353 Z31,S6S 

Total annual precipitation = 601.3 mm 

Q6. fcb.9S 10:35AM 

MAY .JUN JUL AUG SEP ANNUAL 
36.1 64.9 52.3 66.2 46.9 359.1 

4.2 o.o 0.0 0.0 1.2 242.2 

47.0 uz.o 107.0 92.0 50.0 423.0 

335,630 78,269 63,074 79,837 56,561 725,168 

133,584 31,152 25 ,104 31,776 22,512 288,624 

172,546 40,238 32.426 41.044 29,078 372,806 

53,434 12,461 10,042 12,710 9,005 115,450 

695,193 162,120 130,645 165,368 1!7,156 1,502,047 

926,758 1,088,878 1,219,524 1,384,891 1,502,047 

13 13 13 13 21 

6,110 14,560 13,910 11,960 J0,5-00 57,040 

689,083 147,560 tl6,735 153,408 J.06,656 1,445,007 

920,648 l,068,208 1,184,944 1,338,351 1,445,007 

Assumptions· 1. Snowfall is given in equivalent depth of rainfall and is assumed to accumulate on catchment areas until May when it melts with 90 % recovery in the tailings facilily 
and 20% recovery from the diverted catchment areas. 
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Catchment Areas. 

Stage I Tailings Facility Basin = 
Tailings Facility Unprepared Basin= 
Diverted Catchment Area A = 
Diverted Catchment Area B = 

lt\JOB\DATA\l~~IWATSIART WK< . 
DESCR lPTION 

Rainfall (mm/month) 
Snowfall (mm/month - water equivalent) 
Lake evaporation (mm/month) 

<WATER IN> (m') 

Tailings Facility Catchment Area Runoff 
Diverted Catchment Area A Runoff 
Diverted Catchment Area B Runoff 
Unprepared Basin Runoff 
Total Monthly Precipitation Runoff 
Cumulative Monthly Precipitation Runoff 

<WATER OUT> (m3
) 

Surface Area of Start-up Pond (ha) 
Evaporation from Start-up Pond 

<AVAILABLE WATER IN TSF > (m3) 

Total Monthly Available Water 
Cumulative Monthly Available Water 

134 ha 
96 ha 

240 ha 
310 ba 

TABLE 4.6 

IMPERIAL METALS CORPORATION 
MT. POLLEY PROJECT 

TAILINGS STORAGE FACILITY 

WATER AVAILABLE AT START-UP 
50 Year Dry Precipitation 

Runoff Coeff 
90% 
20% 
20% 
20% 

OCT NOV DEC JAN FEB MAR APR 
32.6 11.7 5.1 4 .6 4.0 4.0 16.3 

8.2 27.0 45.3 46.3 35.1 26.0 12.7 

15.0 0.0 0.0 0 .0 0.0 0.0 0.0 

39,316 14, 110 6,151 5,548 4,824- 4,824 19,658 

J.5,648 5.616 2.448 2.208 1,920 1,920 7,824 

20,212 7,254 3,162 2,852 2,480 2,480 10,106 

6,259 2,246 979 883 768 768 3,]30 

81,435 29.227 12,740 11,491 9,992 9,992 40,717 

81,435 110,661 123,401 134,892 144,884 154,876 195,593 

0 5 5 5 5 5 5 

0 0 0 0 0 0 0 

81,435 29,227 12,740 11,491 9,992 9,992 40,717 

81,435 110,661 123,401 134,892 144,884 154,876 195,593 

Total annual precipitation = 508.9 mm 

10:)5AM 

MAY JUN JUL AUG SEP ANNITAI 

30.5 54.9 44.3 56.0 39.7 303.7 

3.6 0 .0 0.0 0.0 l.O 205.2 

47.0 112.0 107.0 92.0 5-0.0 423.0 

284,254 66,209 53,426 67,536 47,878 613,733 

113,136 26,352 21,264 26,880 19.056 244.272 

146, l34 34,038 27,466 34,720 24,614 315,518 

45,254 10,541 8,506 10,752 7.622 97,709 

588,779 137,140 110,661 139,888 99,171 l,271,232 

784,372 921,512 1,032,174 1,172,062 1.271,232 

8 13 13 13 t3 

3,760 14,560 13,910 11,960 6,500 50,690 

585,019 122,580 96,151 127,928 92,671 l ,220,S42 

780,612 903,192 999,944 1,127,872 1,220,542 

Assumptions· 1. Snowfall is given in equivalent depth of rainfall and is assumed to accumulate on catchment areas until May when it melts with 90 % recovery in the tailings facility 
and 20% recovery from the diverted catchment areas. 
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Catchment Areas 
Stage I Tailings Facility Basin = 
Tailings Facility Unprepared Basin = 

Diverted Catchment Area A = 
Diverted Catchment Area B = 

1'1108\DATA\~62.llWATSTART WI4 

I DESCR IPTION 

Rainfall (mm/month) 
Snowfall (mm/month - water equivalent) 
Lake evaporation (mm/month.) 

<WATER IN> (m3) 

Tailings Facility Catchment Area Runoff 
Diverted Catchment Area A Runoff 
Diverted Catchment Area B Runoff 
Unprepared Basin Runoff 
Total Monthly Precipitation Runoff 
Cumulative Monthly Precipitation Runoff 

<WATER OUT> (m3
) 

Surface Area of Start-up Pond (ha) 
Evaporation from Start.-up Pond 

<AV AJLABLE WATER IN TSF > (m3) 

Total Monthly Available Water 
Cumulative Monthly Available Water 

I 

134 ha 
96 ha 

240 ha 
310 ha 

TABLE 4.7 

IMPERIAL METALS CORPORATION 
MT. POLLEY PROJECT 

TAILINGS STORAGE FACILITY 

WATER AVAILABLE AT START-UP 
IO Year Wet Precipitation 

Runoff Coeff 
90% 
29% 
29% 
29% 

OCT NOV DEC J.AN FEB MAR APR 
58.1 20.8 9.1 8.2 7.2 7 .2 29.1 

14.6 48.2 80.9 82.7 62.7 46.3 22.8 

15.0 0.0 0.0 0.0 0.0 0.0 0.0 

70,069 25,085 10.97.5 9,889 8,683 8,683 35,095 

40,438 14,477 6,334 5,707 5,011 5,011 20,254 

52,232 18,699 8,181 7,372 6,473 6,473 26,161 

16,175 5,791 2 ,533 2,283 2,004 2,004 8,101 

178,913 64.052 28,023 25,251 22.172 22,172 89.611 

178,913 242,965 270,987 296.238 318,410 340,582 430,19'.Z 

5 5 5 5 5 5 5 

750 0 0 0 0 0 0 

178,163 64,052 28,023 25,251 22,172 22,172 89,611 

178,163 242,215 270,237 295,488 317,660 339,832 429,442 

Total annual precipitation = 908.7 mm 

06-f cb-95 10:35 AM 

MAY JUN JUL AUG SEP I ANNUAL I 
54.5 98.l 79.l 100.0 70.9 542.3 

6.4 o.o 0 .0 0.0 1.8 366.4 

47.0 112.0 107.0 92.0 50.0 423.0 

507,605 118,309 95,395 120,600 85,505 1,095,892 

292,946 68,278 55,054 69,600 49.346 632,455 

378,389 88,192 71,111 89,900 63 ,739 816,921 

117,179 27,311 22,021 27,840 19,739 252.982 

1,296,119 302,089 243,581 307,940 218,329 2,798,251 

1,726,312 2,028,401 2,271,981 2,579,921 2,798,251 

2 1 '.34 34 '.34 50 

9,870 38,080 36,380 31,280 25,000 141,:3 60 

1,286,249 264,009 207,201 276.660 193,329 2,656,891 

1,715,692 1,979,701 2, 186,901 2,463,561 2,656,891 

Assumptions· 1. Snowfall is given in equivalenL depth of rainfall and is assumed to accumulate on catchment areas until May when it melts with 90% recovery in the tailings facility 
aud 29% recovery from the diverted catchment areas . 
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IMPERIAL METALS CORPQRAllON 

OVERl1EW MT. POLLEY PROJECT 
OF WATER BALANCE COMPQNENTS 

16'2._.BI 

Feb. 6, 1995 
'-----KNIGHT PIESOLD LTD 

CONSULTING ENGINEERS ·-----------------------------------------------------"~!'!!'-'"-'--FIGURE 3.1 
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asso.mptions: 
da:Jy ore throughput (!pd) = LJ,425 

tails 1o solids = 35 % 
t.ails S.G. s 2.78 

initial pond VO}lllJ)C (m3) • J ,SOQ,000 

water content of ore = 4 % 
11(,'t)Jf~ 

1·y~~TA\Jf!4\'NA~A.~ 

PESCRJP1'ION 

A Rainfall (mmlmot:tb) 
B SnOWfall (111mlmooth) 
C Evsporatioo (mmlmonth} 

I 
:? 

3 
4 
5 

6 
7 

8 

s 
0 

l 
12 
L3 
I 
LS 

l ., 

4 

6 
1 

<WATER lN> (m3) 

Wilb duny 
Precipitatioo onto pond 
Buell flll\Off 

Unprep' d basin runoff 
Prep' :I ba..ln runoff 
Recovciy from open pit 

> > > Tot.al Water Input 

<WATER OUT> (m'.I) 

Supernatant Reco\'ety 
( +) Rcrovciy from iailing.s 
( ·) Seepage 

( +} Tot.al pt'OClpit.ation runoff 
(·) Evaporation from pood 
(-} Evaporation from beach 

( +} Consolidation to final density 
S'1b-toial (Water r.eovered ,,. SIN) 

Underdrainagc recovery 
( +) Undetdrai!lage 

(-) Seepage losses 
8 Sub-to<al. (Water rocovered as UID) 

Unrecoverable Wal« 
Water ret.aintd in tillings 

precipiiation 
gtw infiltratioo 

0 l!v:>poratlon from ~ch 311d pond 
l Seepage losses 

Sub-total (Unrecover;ible water) 

> > > Total Wat« Output 

Monthly water av-.dlable (excluding stored waier in TSF) 
Availal>le scored water in TSP at bt.;r;nn;n~ of month 

6 Total Mt>nlhl• War.er AWliklbl< 
Water included wilh sluny 
Freon water input to mill 

9 W~r inore 

W~~r Ior dwt cortro.1 "" mads 
l T(}(Jl/Mi/l W,;:p RtllUir!:d 

30 
3 
32 

33 
34 
35 

~ Additional makeup waler required 
Monthly precipilalioo water surplus/deficit 
i\nnual cumulative prcciplt.at!on surplus/deficit 
Total waler in TSP 2t end of m"'1111 (lllCL mine rite runoff) 

1~ l!x=s runo!! not diverted illlo tailings pond 

TABLEA.l 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJ ECT 
TAILINGS STORAGE FACILITY 
MONTHLY WATER BALANCE 

YEARl 

min. fresh water tn3Uup (%) = 2% 

initial dry density (Vm3) = 0.9 

final dry dcnsily (ltm3> = l.l 
cot.al pi1 area (ha) • 18 

pit g/w in.mtration (m3/mo) = 39,818 

OCT NOV DEC 

48.3 17.3 7.6 
12,0 39.7 66.7 
l.S.O 0.0 0.0 

758,353 758,353 758,.353 
10,185 3,6'18 1,003 
21,244 1,(IY) 3,343 
U , 122 3,984 1,750 
27,804 9,959 4,375 
4,557 1.63'2 717 
39,8 18 39,818 39,818 

873,083 825,003 809,958 

451,524 451,524 451,524 
58,100 ss.100 SS, 100 
114,730 66,650 S J,605 
3,165 0 0 
5,868 0 0 
82,494 82,494 82,494 
581,614 542,567 527,523 

58,100 58,100 58, 100 
5,840 5,840 5,840 
52,260 52,260 52,260 

[?.:n5 J 224,335 224,335 
9,033 0 0 
5,840 5,840 .5,840 

239.208 230,175 m.m 
873,083 825 ,003 809,958 

633,874 594,827 579,783 
1.500,000 1.432.m 1,321,031 
2. 133.874 2.027.604 1.900.814 
758,353 758,'.153 758,'.153 
18,200 18,200 18,200 
16,572 16,572 16,572 
25.000 0 0 
748,581 723,581 723,581 

0 0 0 
-114,706 -128,753 -143,798 
-114,706 -243,459 -387,257 
1,432,m 1,321,031 1,184,705 

0 0 0 

unprep3ted batin area (ha) = % 

prqmed basin are:> (ba} • 64 

beach area (ha} = 49 

pood area (ha} = 21 

beach eVllj>Oration factor = 0.80 

JAN FEB l\'.lA'R APR 

6.8 6.0 6.0 24.2 
68.l 51.7 38.2 18.7 
0.0 0.0 o.o 0.0 

758,353 758,353 758,353 758,353 
1,434 l,265 1,265 38,211 
2,991 2,639 2,639 79,700 
1,566 1,382 1,382 41,724 
3,914 3,454 3,454 l04,3ll 
642 566 566 17,097 

39,818 39,818 39,818 39,818 

808,717 807,477 807,477 l ,079,214 

451,524 451,524 451,524 451,524 
58,100 58,100 58,100 58,100 
.50,3<)5 49, 124 49,124 320,861 

0 0 0 0 
0 0 0 0 

82,494 82,49" 82,494 82,494 
526,282 525,();ll 525,041 796,779 

58,100 58,100 58,100 58,100 
5,840 5,840 5,840 5,840 
52,260 52,260 52,260 52,260 

224,335 224,335 224,335 224,335 
0 0 0 0 

5,840 5,840 5,840 5,840 
230,175 230,175 230,175 230, 175 

808,717 807,477 807,477 l.079.214 

578,542 577,301 577 ,301 849,039 
1,184.705 1,046,351 905,971 765,590 
1.763,247 1.&3.653 1.483.272 1.614.628 
758,353 758,353 758,353 758,353 
18,200 18,200 18,?.00 18,200 
16,572 16,572 16,572 16,572 

0 0 0 0 
723,581 723,581 723.581 723.581 

0 0 0 0 
-145,039 -146,279 -146,279 125,458 
-532,296 .{)18,575 -824,854 -699.396 
1,046,351 005,971 765,590 1,069,188 

0 0 0 0 

- - ....... 

!1.!I ~ ~ 
unprep' d basin runoff coeff. • 201o 24% 29% 
p~' d batin flll\OfI coeff. = 90% 90% 90% 

b<acli runoff ooeff. = 90% 90% 90% 
pit area nmotr coeff. = 45% 50% 55% 

MAY JUN JUL AUG SEP ANNUAL 

45.3 81.S 65.7 83.0 58.9 450.4 
5.3 0.0 0.0 0.0 1.5 :301.8 
47.0 112.0 107.0 92.0 50.0 423.0 

758,353 758,353 758,353 758,353 758,353 9,100,232 
39,814 17,186 13,854 17,524 12,734 158,?U 

83.044 35,847 28,897 J<i,550 26,561 331,063 
43,475 18,766 15,128 t9,135 13,905 173,317 
108,687 46,916 37,820 47,837 34,763 433,294 
17,815 7,690 6,199 7,841 5,698 71,020 
39,818 39,818 39,818 39,818 39,818 477,816 

1,091,006 ?24,515 900,070 m.o57 891.ll32 10,745,467 

451,524 451,524 451,524 451,524 451,5'24 5,418,284 
58,100 58,100 58,100 58,100 58,100 697 ,?.00 

332,653 166,222 141,717 168,704 133,479 1,645,234 
9,917 23,632 22,577 19.412 10,550 89,253 
l8,3S6 43,814 41,858 35,990 19,560 165,478 
82,494 82,494 82,494 82,494 82,494 989,924 

780,267 574,693 553,199 589.219 579,287 1 .101,512 

58,100 58,100 58,100 58,100 58,100 697,200 
5,840 5,840 5,840 5 ,840 5,840 70,080 
52,260 52,260 52,260 52,200 52,260 627,120 

224,335 224,335 224,335 224,335 224,335 2,69'2,024 
28,303 67,446 64,435 55,402 :30,110 2.54,731 
5,840 5,840 5,840 S,840 5,840 70,080 

258,479 '!W,622 294,611 285,578 260,285 J3.i>l6~ 
1,091,006 924,575 900,070 9'1:1,057 891,832 10,745,467 

832,S27 626,953 605,459 641,479 631,.547 7.728,632 
Ul69.188 1.339.298 1.297.793 1.219.260 1.193.&53 
1.901.715 1,966,252 1,903.252 1,860,739 1,825,400 
758,353 758,353 758,353 758,353 758,353 9.100,232 
18,200 18,200 18,200 18,200 18,200 218,406 
16,sn 16,572 16,572 16,572 16,572 198,860 
25,000 25,000 25.000 25.000 25.000 150.000 
748,581 748.581 74U8l 748.581 748..581 8,832.966 

0 0 0 0 0 0 
83,946 ·121,627 -143,122 · 107 ,102 -117,034 -1,104,334 

-615.450 -737,077 -880,199 -987,300 -1,104,334 
1,339,298 1,297,793 t,219,2© 1,193,853 1,136,187 

0 0 0 0 0 0 
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CONSULTIN.G ENGINEERS 
assumpnons: 

daily ore !hrooghpw (!pd) ~ 13,42S 

!ails 9li sofids a 35 % 
blls s.o. - 2.78 

initial pond volurne(m3) = 1,136,l!tJ 

water con1cn1 of ore = 4 9li 
lAVHH.:il 

IQO!NM.tA'11Qff.VAT'OM1"STAT~ 

PESCRJPTION 

Rainfall (mm/month) 
SnowCall (mm/month) 
Evaporation (mm/month) 

<WATER IN> (m3) 

Withsluny 
Preelpication OlllO _pond 
Beach runoff 
Uoprep'd basin runoff 
Prep' d basin runoff 
Recovery from open pit: 

> > > Tot:ll W:i.!cr Input 

<WATER OUT> (m3) 

Sllpe.tnatan! Recovery 
( + ) Recovery from railing• 

(·) Sctp3ge 
( +) Total preeipiiarion runoff 

(·) Bvaporatlcn from pond 
(·) Evaporation from beach 

( + ) Coosoli.dation 10 final de.o>ity 
Sob-total (Wattr recovered as SIN) 

Underdtainage rccovcry 
( +) Undtrdrain:Jge 
(·) Seepage !<We.I 

sub-total (Water recovered as U/D) 

Unrecoverable Water 
Watu retained in iailings 

precipitatioo 
g/w inlihration 

Evaporatioo Crom beach and pond 
Seepage JO&Ses 

sub-total (Unrecoverable water) 

> > > Total Water Output 

Monrhly water available (excluding stored waler in. TSP) 
Av.>ilahle stor•.d water in TS!' at be•innine of monlh 
Tot41 Mqrahly WGttr A.vailable 
Water included with slurry 
Fr .. h water input to mill 
Water in ore 
Water for dust control on roads 
TOfal MiJJ W.attr RNrrhtJJ 

Additional makeup water required 
Monthly precipilation water surp]Jls/deficil 
Annual cumul:lli\'e prccipitition surplus/deficil 
Tot>! water in TSP •t end Of m0t11h (incl. mine site runoro 
EX~ runoff no1 divcned into lallings pood 

TABLEA.2 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACILITY 
MONTHL\' WATER BALANCE 

YEAR2 

min. fruh water .makeup(%)• 2% 

initw dry dcnsily (t1m3) = 0.9 
fw;il dry density (l/m3) a J .2 

tot.al pit art.a (ha) c 18 

pit g/w inftltr:llioo (m3/mo) = 39,818 

OCT NOV DEC 

48.3 17.3 7.6 

12.0 39.7 66.7 
15.0 0.0 o.o 

758,353 758,353 758,353 
13,081 4.685 2,058 
35,580 12,744 5,599 
6,256 2,241 984 
29,107 10,426 4,580 
4,557 1,632 717 
39,818 39,818 39,818 

886,753 829,899 812,109 

451,524 451,524 451,524 
58,100 58,100 58.100 

128,400 7 1,546 53,756 
4,06S 0 0 
9,828 0 0 

113,429 113,429 11.3,429 

621,3<i0 578,399 560,609 

58,100 58,100 58,100 
5,840 5 ,840 5,840 

52,UO 52,260 52,2(,() 

193,400 193,400 193,400 
13,893 0 0 
5,840 5,840 5,840 

213,133 199,240 199,'ZM> 

886,753 829.899 812,109 

673,620 630,659 612,869 
1, 136,187 1,109,579 t ,033.977 
1,809,807 1,740,238 1,646,846 
758,353 758,353 758,353 
18,200 18,200 18,200 
16,sn 16,572 16,572 
25.000 0 0 

748. 581 723,581 723,581 

0 0 0 
-74,961 -92,922 -110,712 
-74,961 -ltrl,882 -278,594 

1,109,579 t,033,977 930,874 

0 0 0 

unprepared basin area (b.a) • 54 

prepared b:isin att:1 (lul) = tr/ 
b=:h aua (ha) = 82 

pond area (ha) = Tl 
beach evaporatioo ractor = 0.80 

JAN FEB MAR APR 

6.8 6.0 6.0 24.2 

68.J 51.1 38.2 18.7 
0.0 0.0 0.0 0.0 

758,353 758,353 758,353 758,353 
1,842 l,62S 1,625 49,077 

5,009 4,420 4,420 133,485 

881 777 m 23,470 

4,098 3,616 3,616 109,200 
642 566 566 17.097 

39,818 39,818 39,818 39,818 

810,642 809,175 809,175 1,130,500 

451,524 451,524 451,524 451,524 
58,100 58, 100 58,100 58,100 
52,28'> 50,&22 50,822 372,147 

0 0 0 0 
0 0 0 0 

113,429 113,429 113,429 113,429 
559,142 557,tr/4 557,614 !t79,000 

58,100 58,100 58,100 58,100 
5,840 5,840 5,840 5,840 

52,W> 52,260 52,260 52,U,O 

193,400 193,400 193,400 193,400 
0 0 0 0 

5,840 5,840 5,840 S,840 
199,240 199,240 199,240 199,240 

810,642 809,175 809,175 1,130,500 

611,402 609,934 609,934 931,2(1() 

930,R74 ins.~ 7J7,863 610,n; 
1,542,275 l,435,437 1,327,797 1.~..l.483 

758.353 758,353 758,353 758.353 
18,200 18,200 18,200 18,200 
16,sn 16,572 16,572 16,572 

0 0 0 0 
723.581 723.581 723,581 723.581 

0 0 0 0 
-112,179 -113.~6 - 113.~6 207,tr/9 
-390,773 -504,419 -618,065 -410,386 
SZS,502 717,863 610,223 999,307 

0 0 0 0 

!!!! ~ wet 
unprcp'd basin runoff coeff. = 20% 24% 29% 

prep'd basin runoff cocff. = 90% 90% 90% 

beach runoff codf. = 90% 90% 90% 

pi1 a= runoff coeff. = 45% S0\10 55% 

MAY JUN JUL AUG SEP ANNUAL 

45.3 81.S 65.7 83.0 58.9 450.4 

5.3 0.0 0.0 o.o 1.S 301.8 
47.0 112.0 107.0 92.0 50.0 423.0 

758,353 758,353 758,353 758,353 758,353 9,100,232 
51,136 22,073 17,794 22,507 16,355 203,859 

139,0l!6 ©,037 48,398 61,216 44,486 554,4SO 
24,455 10,556 8,510 10.763 7,822 97,491 
113,782 49,US 39,593 50,079 36,392 453.~ 

17,SlS 7,690 6,199 7,841 5,698 71,020 
39,818 39,818 39,818 39,818 39,818 477,816 

1, 144,443 11-17 ,642 918,665 950,576 908,924 10,958,503 

451,524 451,524 451,524 .:Sl,524 451,524 5,418,284 
58, 100 58,100 58,100 58,JOO 58,100 6'11,200 

386.091 189,289 1@,312 192,'.!24 150,571 1,858,270 
12,737 30,352 28,997 24,932 13,550 114,633 
30,794 73,382 70,106 (i(),278 32,760 277,150 
113,429 113,429 113,429 113,429 113,429 l,361,146 

849,412 592,407 568,061 613,866 611, ll3 7,548,717 

58,100 58,100 58,100 58,100 58,100 6'77,200 
5,840 5,840 5,840 S,840 5,840 70,0SO 
52,UiO 52,2(,() 52.260 52,200 52,200 627,120 

193,400 193,400 193,400 193,400 1.93,400 2,320,803 
43,531 103,734 99,103 85.210 46,310 391,783 
S,840 5,840 5,840 5,840 5,840 70,080 

242,m 3(12,975 298,344 284,451 245,550 2,782,665 

1,144,443 947,642 91.8,665 950,576 908,924 10,958,503 

901,672 644,667 620,321 666,126 663,373 8,175,837 
999; 107 l 341.96.'I J ,119,640 l.2S7,J53 U .57.890 

J.ll00.978 .1,986,!>30 1.939,961 1.n:l.Z19 l.921.z© 
758,353 7.58,353 758,353 758,353 758,353 9.100,23'.! 
18,200 18,200 18,200 18,200 18,200 218,406 
16,572 16,$72 16,572 16,572 16,572 198,860 
25.000 25.000 25.000 25,000 25.000 150.000 

748,581 748,581 748.581 748.581 748 .581 8,832.966 
0 0 0 0 0 0 

153,091 ·103,913 ·128,259 ·82,455 -85,207 -657,129 

-257,294 -361,208 489,4()/ ·571.922 -657,129 
1,341,963 1,319,640 1,257,153 1.257,890 1.233,138 

0 0 0 0 0 0 
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Kni&.h_t_P_i_es_o_ld_L_td_. 
CONs.YJ..li\WihljNGINEERS 

daily ore tbrooghput (tpd) c 13,425 

tails % solids u 35% 

tills S.G. - 2.78 
initial pond vol~me (m3) = 1,233,138 

water content of ore = 4 % 
lM~H:Sl 

~Q'Oll'J) ... TA\&~'<WAt:l!l&\L'O'D.~ 

DESCRIPTION 

A llainfail (mml=th) 
D Snowfall (mm/month) 

c Evapor.ition (ltwllmonth) 

l 

'2 
3 
4 
5 
~ 
7 

8 

9 
0 
I 

2 
3 

• 1 
1S 

6 
1 

<WATER IN> (m3) 

Wtlhsluny 
Precipiration onto pond 
Beach runoff 
Unprep'd basin run.off 
Prep' d basill runoff 
Recovery from open pU: 

> > > TG!al Water loput 

<WATER Otrr> (m3) 

SUpematant Recovery 
( +) Recovery from tiilingt 
(·) See)Xlge 

( +) TOia! precipitation runoff 
(·) Evaporation from pond 
(·) Evaporation from beach 

( +) Consolidation to final density 

Sub-total (Water recovered as S/N) 

Underdrainage recqvery 
( +) Underdrainage 

(·) Seepage IOS3., 
8 SUb-total (Water recovered as U/0) 

Un.recovetabl~ Water 
9 Water retaine4 in tailings 

precipi~>lion 

g/w infdtration 

20 
2 
22 

Evaporation from beach and pond 
1 Seepage '"'""' 

Sub-total (Unrecover.ible water) 

2.3 > > > Total Warer Omput 

• Monthly water available (excludiDg stored water in TSF) 

Available stored wruer ill TSF at i-;r.nm• of month 
6 TOlol MfwhJy Waur Awilal>U! 
7 Water included wilh sluny 

Fresh water input to mill 
9 Water in ore 

Water for dust control on roads 
t TOfal Mill IVattr Rb/Uir<d 

2 Additional makeup water rCAl\llred 
3 Monthly precipitation w:iter •urplus/deticit 
• Annual cumulative precipiWion surplus/deficit 
5 Total water in TSF at end of month (mcl. mine site l1lll.oll) 
6 Bxcess runoff not diverted into taillilg$ pond 

3 
3 
3-1 
3 
3 

IAULE A.J 

IMPERIAL METALS CORPORATION 
MT. POLLEY PROJECT 

TAILINGS STORAGF. FACILITY 
MOl\'l'llLV WATER BALANCll 

YEAR3 

min. fresh water m.okeup ( ~) = 2 % 
initial dry dcru;ily (t1ml) = 0.9 

final dry d"""i'Y (t1m3) = 1.3 

total pl! art.a (ha) = 26 
pit g/W infilt.ral!on (m3/mo) = 39.818 

ocr NOV DEC 

48.3 17.3 7.6 
12.0 39.7 66.7 
15.0 0.0 0.0 

758,353 758,353 758,353 
l6,0'26 5,740 2,522 
45,529 L6,308 7,164 
6,256 2.241 984 
16,509 5,913 2,59S 
6,603 2,365 J.039 
39,818 39,818 39,818 

889,093 830,737 812,477 

451.524 451,524 451,524 
58,100 58,100 58,100 
130,740 72.384 54.1'25 
4,980 0 0 
12,576 0 0 

139,605 139,605 139,605 
646,213 605,413 587,153 

58.100 58.100 58,100 
5,840 5,840 S,840 
52,260 52,260 52,2()() 

167,224 167,224 167,224 
17,556 0 0 
5,840 5,840 5,840 

190,620 173,064 173,064 

889,093 830,737 812,477 

698,473 657,673 639,413 
1,233 138 1232,253 1,183,976 
1.ro1.m LSll?.s>Zo U23,389 
758,353 758,353 758,353 
18,200 18,200 18,200 
16,Sn 16,572 16,572 
25.000 0 0 

748.581 723.581 723.581 
0 0 0 

-50,108 -65,!)08 -84,168 
-50,108 ·116,016 -200,183 

1,232,'253 1,183,n6 l,107.554 
0 0 0 

1lllpreJ'21'ed basin arca (ha) a 54 

pr.pared b:isin area (ha) = 38 
be>ch area (ha) = 105 

pond area (ha) = 33 
beach evaporation factor = 0.80 

JAN FED MAlt APR 

6.8 6.0 6.0 24.2 
68.1 51.7 38.2 18.7 
0.0 0.0 0.0 0.0 

758,353 758,353 758,353 758,353 
2,256 l,99l l ,991 00,124 
6,410 S,656 S,656 170,809 
881 777 777 23,470 

2,324 2,051 2,051 61,934 
930 8".0 RZO 24,772 

39,8!8 39,818 39,818 39,818 

810,971 809,465 809,465 1,139,279 

451,524 451,524 451.524 451,524 
58,J()() 58,l<Xl 58,100 58,100 
52,619 51,113 5t,113 380.926 

0 0 0 0 
0 0 0 0 

139,605 139,605 139,605 139,005 
585,641 584,141 584,141 913,955 

58,100 58,100 58.100 58,100 
5,840 5,840 5,840 5,840 
52,260 52,2W 52,UJJ 52,260 

167,224 167,224 167,224 167,224 
0 0 0 0 

5,840 5,840 S,840 S,840 
173,064 173,064 173,064 173,064 

810,971 809,465 809,465 1,139,279 

637,907 636,401 636,401 966,215 
1,107 SS4 1,028.811 947,746 866,681 
1,745,461 1,665.ZU 1,584,147 l.SlZ,8% 
758,353 758,353 758,353 758,353 
18,200 18,200 18,200 18,200 
16,572 L6,sn 16,572 16.572 

0 0 0 0 
723,581 723,581 723.581 723,581 

0 0 0 0 
-85,673 -87,179 -87,179 242,634 
-285,857 -373,036 -460,215 ·217,581 
l,0'28,811 947,746 866,681 1,293,983 

0 0 0 0 

!ID'. ~ ~ 
unprep' d basin runoff cocff. = 20% 24% 29% 

P"'J>'d basill runoff eoe(f. = 90% 90% 90% 

!>each runoff coeff. = 90% 90% 90% 

pit area =off coeff. = 45% 50% 55% 

MAY JUN JUL AUG SEP ANNUAL 

45.3 81.5 65.7 83.0 58.9 450.4 
5.3 0.0 0.0 0.0 1.5 301.8 

47.0 112.0 107.0 92.0 50.0 423.0 

758,353 758,353 758,353 758,353 758,353 9,100,232 
62,646 27,042 21.799 27,573 W,037 249,746 
177,975 76,824 61,931 78,333 56,924 709,518 
24.455 10,556 8,510 10,763 7.!W. 97,491 
64,533 27,856 22,456 28,403 20,640 257,268 
25,811 11,142 8,982 11,3<>0 8,255 1(12,898 
39,818 39.Kl8 39,818 39,818 39,818 477,816 

l,!53,591 951,590 !121 ,848 ~.60Z 911,849 10,994.970 

451 ,524 451 ,524 451,524 451,524 451 ,524 5,418,284 
58,100 58,100 58,100 .58, 100 58,100 697,200 

395,2.38 193,238 163,495 1!16,250 tS3,497 1,894,737 
15,604 37,184 35,524 30,544 16,(,()() 140,436 
39,405 93,901 89,709 77,133 41,920 354,643 
139,60S 139,605 139,605 139,605 139,605 1,675,256 
873,258 595,181 571,291 621,601 628,005 7,195,998 

58,100 58,100 58.100 58,100 58,100 6'T/,200 
5,840 5,840 S,840 5,840 5 ,840 70,080 
52,260 52,260 52,260 52,260 52,260 627,120 

167,224 167,224 167,224 167,224 167.224 2,006,692 
55,009 131,085 125,233 lffi.677 58,520 495,ffi9 
S,840 5,840 5,840 5,840 5,840 70,080 

228,073 JO:l,149 298,297 280,741 231,584 2,571,851 

l ,153,591 951.SSIO 921,848 954,602 911,849 10,994,970 

925,518 647,441 623,551 673,861 680,265 8,423,118 
1,293,983 1.663,88'.7 l.562.747 1.437,1!8 1.447.687 
Z.219,501 Z.311.328 2.186,298 .2.lll,519 2 .121,952 
758,353 758,353 758,353 758,353 758,353 9,100,232 
18,200 18,200 18,200 18,200 18,200 218,406 
16,572 16,572 16,572 16,572 16,572 198,860 
'25.000 '25.000 25,000 25,.000 25.000 150,000 
748.581 748.581 748.581 748 .• 581 748.581 8.832.966 

0 0 0 0 0 0 
176,937 -101,139 -125,030 -74,719 -68,315 -409,848 

-40,644 -141,783 ·266,813 -341,532 -409,848 
1,663,887 J,562,747 1,437,7 18 1,447.~ l ,440,914 

0 83,058 66,956 0 0 J.50,014 
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Knight Piesold Ltd. 
CONSlli-Jl.~i\M,NGINEERS 

dally ore throughput (tp<!) = 13,425 

tails % solids = 35% 
!ails S.G. = 2.78 

initial pond volume (m3) ~ 1,44-0,914 

waler content of ore = 4 % 

J)ESCRll'TlON 

A I~ (mm/monlh) 
B :lnowf.al.l (mm/momll) 
C 13vaporation (mm/month) 

1 
! 
3 
4 
j 

6 
7 

s 

9 
0 

l 
I 
l3 
l 

15 

1 
2 

4 

6 
1 

<WATER IN> (m3) 

Wrth slurry 
Preclpluuion onto pood 

Beach runoff 
Unprep'd basin runoff 
Prcp"d basin runoff 
Recovery from open pit: 

> > > Total Waler Tup1ll 

<WATER OUJ'> (m3) 

Supematmt Rceovcry 
( +) Recoveiy from tailings 

(-) S.epage 
( +) TOia! precipitatioo runotr 
(·) Bvaporation from pond 
(·) Bvaporation from beach 

( +) ConiolidatiOll lo Cinal de.osily 
Sub-total ~ater recovered 3S SIN) 

Underdrainage recovery 
( +) Underdrainage 
(·) Seepage losses 

8 Sub-total ~ater recovered as U/D) 

Unrecoverable Waler 
!) Water relained in iailings 

precipiration 
giwinmtr.1tion 

20 
2 
22 

Bvaporarlon from ~ch and pOAd 

I Seepage losses 
Sub-tol.:ll (Unrecoveable water) 

> > > Total Water OU!pl.'1 

MUllbJy water aV11ilable (excluding •tored wattr in TSP) 
Available s!Ori:d water in ISP at ~e of mll0.1h 

2A 

2S 
2 6 TOllJJMOl!lbly Waur .A"2ilabU! 

7 Water included wi!h sluny 
Fresh ""'31CI input to mill 

9 Water in ore 
28 
2 
:lO 
'.'I 
32 
33 
34 

3 
3 

Water for dust control on roads 
I T()IO/ Mill Water Rtallired 

Additiooal makeup water required 
Monthly precipilatlon water SIUJ>lus/delieit 

' Annual cumulative precipitalioo. $urplusldeficit 
S To!31 water in TSP at end of moruh (mcL mine site runofJ) 

IG Bxcess runoff not diverted into tailings pond 

TABLEA.4 
IJl.WERIAL METALS CORPORATION 

MT. POLLEY l'ROJBCf 
TAILINGS STORAGE FACILITY 
MONTHLY WATER BAL.<\NCE 

YEAR4 

mJn. Cresb. water makl:up (%) = 2% 
initial <Icy density (tlm3) = 0.9 

final dry d=ity (tlm3) 2 1.3 

totol pit area (ha) • 26 

pil g/w infilttalion (m3/mo) = 39,818 

OCT NOV DEC 

48.3 17.3 7.6 

12.0 39.7 66.7 
15.0 0.0 0.0 

758,353 758,353 758,353 

18,970 6,795 2,985 
52,437 18,782 8,251 
3,012 1,079 474 
19,115 6,847 3,008 
6,(J()3 2,365 1,039 
39,818 39,818 39,818 

898,308 834,Q38 813,927 

451,524 451,524 451,524 
58,100 58,100 58,100 
139,955 75,685 55,515 
5,895 0 0 

14,484 0 0 
139,605 139,605 139,605 
652,605 608,713 588,603 

58,100 58,100 58,100 
5,840 5 ,840 5,840 
52,260 52,260 52,260 

167,224 167,224 167,224 
20,379 0 0 

5,840 5,840 5,840 
193,443 173,064 173,064 

898,308 834,038 813,927 

704,865 660,973 640,863 
1,440.914 1,447,292 1.402.627 
2.145.779 2 .108.265 2.043,490 
758,35) 758,353 758,353 

18,200 18,200 18,200 
16,572 16,572 16,572 
25.000 0 0 
74$,581 723,581 723.581 

0 0 0 
43,716 -01.,(ff/ ·82,718 

43,716 ·106,323 ·189,041 
1,447.292 1.402,627 1,327,792 

0 0 0 

unpr.,,ared basin area (ba) = 26 

prepared basin area (ba) = 44 
beach area (ha) = 121 

pond area (ba) • 39 
beach evapor:alion factor = 0.80 

JAN FEB MAR APR 

6.8 6.0 6,0 24.2 

68. t 51.7 38.2 18.7 
0 .0 0.0 0.0 0.0 

758,353 758.353 758,353 758,353 
2,671 2,357 2,357 71,170 

7.382 6,514 6,514 196,723 

424 374 374 11,300 
2,691 2,375 2,375 71,714 

930 820 !l20 24,771. 
39,818 39,818 39,818 39,818 

812,269 810,610 810,610 1,17.3,850 

451,524 451,524 451,524 4Sl,S24 

58,100 58,100 58,100 58,100 
53,916 52,257 52,257 415,497 

0 0 0 0 
0 0 0 0 

139,(,()5 139,605 139,605 139,605 
586,944 585,286 585,286 948,526 

58,100 58,100 58,100 58,100 

5,840 5,840 5,840 5,840 
52,260 52,260 52,260 52,2(,() 

167,224 167,224 16i.224 167,224 
0 0 0 0 

5,840 5,840 S,840 S,840 
173,064 173,064 173,064 173,064 

812,269 810,610 810,610 1,173,&50 

639,204 637,546 637,546 1,000,786 
l,327,792 1.250.468 1.170,656 l.090,&44 

1.%6.996 1.888.014 1.808.202 2.091.630 
758,353 758,353 158,353 758,353 

18,200 18,200 18,200 18,200 
16,572 16,572 16,572 16,572 

0 0 0 0 
723.581 723,581 723,581 723,581 

0 0 0 0 
-84,376 -86,035 -86,035 277,205 
-273,417 ·359,4.Sl -445,486 ·168,281 

1,250,468 1,170,656 1.090,844 1,555,981 
0 0 0 0 

J!!Y ~ ~ 
unprep'd basin nlllolf coeff. = 20% 24% 29% 

prep'd basin runof!coef!. = 90% !IO% !IO?f 

beach Nil.off coeff. • !IO!lii !IO% !IO% 

pit area runoff coef!. = 4.590 .50% .5S% 

MAY JUN JUL AUG SEP ANNUAL 

45.3 81.5 65.7 83.0 58.9 450.4 

5.3 0.0 0.0 QO LS 301.8 
47.0 112.0 107.0 92.0 50.0 423.0 

758,353 758,353 758,353 758,353 75&,353 9,100,232 
74,156 32 ,010 25,805 32,639 23,718 295,633 

W4,977 88.480 7!,327 90,217 65,561 817,165 
11,774 5,083 4,WT 5,182 3,766 46,940 
74,7'22 32,255 26,002 3'2,888 23,899 297,889 
25,811 11,142 8,982 11,360 8,255 102,898 
39,818 39,818 39,818 39,818 39,818 477,816 

l ,189,612 967,139 934,382 970,457 923,371 11,138,573 

451,524 451,524 451.524 45l,5'1A 451,524 5,418,284 
58,100 58,100 58,100 58,HlO 58, 100 697,200 
431,260 208,787 176,030 212,l~ 165,018 2,038,341 
18,471 44,016 42,051 36,156 19,650 166,239 
45,383 108,147 103,319 88,835 48,280 408,449 

139,liOS 139,605 139,605 139,(,()5 139,li05 l,675,256 
!I00,434 589,652 563,688 620,141 630,116 1,859,993 

58,100 58,100 58,100 58,100 58,100 697,200 

5,840 5,840 5,840 5,840 5,840 70,0llO 
52,260 52,260 52,260 52,260 52,2.60 627,120 

167,224 167,224 167.2:24 167,224 167,224 2,006,692 
63,854 152,163 145,370 124,991 67,930 574,688 
5,840 5,840 5,840 5,840 5,840 70,080 

236,919 325,228 318,435 298,056 240,9!)4 2,651,460 

l,189,612 967,139 934,382 970,457 923,371 11,138,573 

952,694 6-U,912 615,948 672,4-01 682,376 8,487,!13 
l,555.981 1.760.095 l.653.426 1.520,793 1,444.614 

2.508.675 2.402.007 2.269.:374 2.193.19'1 2.126.990 

758,353 758,353 758,353 758,353 758,353 9,100,232 
18,200 18,200 18,200 18,200 18,200 218,406 
16,sn 16,572 16,sn 16,572 16,572 198,860 
25.000 25.000 25.000 25,000 25.000 150,000 

748,581 748.581 748,581 748.581 748,581 8,832,966 
0 0 0 0 0 0 

2~.113 -106,669 - 1:32,633 -76,179 -66,znt -345,853 
35,832 -70,836 ·203,469 -279,648 -345,853 

l.7li0,095 1,653,426 1,520,793 1.444,614 l ,441,0IO 
196,367 84,526 li8,l39 86.185 0 435,218 
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Knight Piesold Ltd. 
CONSULTING ENGINEERS 

:l..~s:umptians: 

dally ore lbroughpUl (!pd) = 13,425 

uils % solids• 35% 

'"Is S.G. = 2.78 

initial pond volume (m3) = 1.441,~0 
w:iter content of ore = 4 % 

J1'." l t:.» 

1~<.IJ'J> T \ QtMl',4:?'0.&.U.'# ~XLS A Al A 

IOESCRIPTION 

\ )l3infall (llllllimOU!h) 
B :Snowfall (mm/month) 
C 1B>aporation (mm/month) 

I 
2 
3 
4 
.s 
6 
7 

8 

9 
0 

u 
12 ? 

3 
4 

<WATER IN> (m3) 

Willi slurry 
Precipitation onto pond 
Beach. runoff 
Unprep • d basin JilJloff 
Prep' d basin runoff 
Recovery from open pit: 

> > > Total Wal« Input 

<WATEROUT> (m3) 

'SUpCmatanl Recovery 
( +) R.eeovei:y from tailings 

(-) Seepage 
( +) Total prtdpituioo I11J1off 

(-) Evaporalioa. from pond 
(-) Bvaporn1ion from beach 

( +) Coosolicbtioo to fin.al density 
.S :sub-tocal (Water recovered as SIN) 

6 
1 

l 
1 

1Underdrainage recovery 
( +) Underdrainage 

(-) Seepage !ruses 
s 1Sub-tolal (Walcc rt<:<>vered as U/D) 

'Unrecoverable Water 
Water n:i.ained in tailiDg• 

precipitation 
g/W infi!tr3tion 

l9 
20 
2 
22 

Evaporaiion from beach and pond 
I Seepage losses 

•Sub-Iota! (Unrecoverable water) 

23 > > > Total Warer OU!pUt 

MOlllhly water available (CJtcluding srored water in TSF) 
.\vailable stored water in TSP at beginning of month 

~ Tora/ Mort1hlv Wattr Available 

24 
2.5 
2 
2 
2 
2 
30 
3 
32 
3 
:!<; 

3 
3 

7 Water included wilh slurry 
8 .!'rub. wa<er input to mill 
S Water in ore 

Water for dust corurol oo r«>ds 
l TOC41 Mi/I WoJtr &quired 
_ Additional m:ikeup water r<quired 
3 Monthly prcclpisatlon water surplus/deficit 

Annual cumulative precipitatioo surplusidelici1 
S Teto! water in TSF ot end of mooL~ (me!. mine site runoff) 
6 Excess nJ11off not divencd into sailings pond 

TABLE A.5 
IMPER!ALMETAJ.S CORPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACJLITY 
MONTHLY WATER BALANCE 

YEARS 

min. fresh water malcco.1p (%) = 2% 
ialtial dry density (!lm3) = O. 9 

rmal dry density (t1m3) = J.3 

total pit area (ha) • 40 

unprepared basin area (ha) = 26 

prepared basin area (ha) = 19 

~ch ore:i ()la) = 140 

P<>nd area (ha) = 45 

beach evapontion factor 2 0.80 pit g/w infil!r..tion (m3/mo) = 39,818 

OCT NOV DEC JAN FEB MAR APR 

48.3 17.3 7.6 6.8 6.0 6,0 24.2 
12.0 39.7 66.7 68.J 51.7 38.2 18.7 
15.0 0.0 0.0 0.0 0.0 0.0 0.0 

758,353 758,353 758,353 758,353 758,353 758,353 758,353 
21,915 7,849 3,448 3,085 2,722 2,7Z2 82.217 
li0,648 21,723 9,543 8,538 7,534 7,534 227,528 
3,012 l,079 474 424 :374 :374 11,300 
8,254 2,957 1.299 1,162 1,025 1,0'25 30,967 
10,461 3,747 1,646 1,473 1,300 1,300 39,246 

39,818 39,818 39,818 39,818 39,818 39,818 39,818 

902,461 835,525 814,581 812,853 811,126 811,126 1,189,429 

451,524 451,524 451.524 451.524 451.524 451,524 451,524 
58,100 58.100 58,100 ss.100 SS,100 58,100 58,100 
144,108 77,172 56,228 54,501 52,773 52,773 431,076 
6,810 0 0 0 0 0 0 
16,752 0 0 0 0 0 0 

139,605 139,605 139,605 139,605 139,605 139,605 139,605 
653,574 610,ZOL 589,256 581,529 585,802 585,802 964,105 

58,100 58,100 58,100 58,100 58,100 58,100 58,100 
5,840 5,840 5,840 5,840 5,840 5,840 5,840 
52,200 52,200 52.2(,() 52,260 52,200 52,200 52,260 

L67,22< 167,224 L67 ,224 167,224 [67,224 167,224 167,224 
23,562 0 0 0 0 0 0 
5,840 5,840 5,840 5,840 5,840 5,840 5,840 

196,626 173,064 l73,064 173,<X» 173,064 173,064 173,064 

902,461 835,525 814,581 812,853 811,126 811,126 1,189,429 

705,834 662,461 641,516 639,789 638,002 638,002 1,016,365 
l,441,040 1,461,562 1.423,104 1,350,995 1,276,lll 1,198.451 1.120.791 
2.146.875 2,124.0ZJ 2,064,620 1,990,784 1,914,112 1,836,.513 2,)37,J-56 
758,353 758,353 758,353 758,353 758,353 758,353 758,353 
18,200 18,200 18,200 18,200 18,200 18,200 18,200 
16,572 16,572 16,572 16,572 16,572 16,572 16,.572 
2.5,000 0 Q 0 0 0 0 
748,581 123,581 723,581 723 • .581 723,581 723 • .581 723.581 

0 0 0 0 0 0 0 
-42,746 -61,120 -82,064 ·83,792 ·8S,Sl9 -8S,Sl9 292,784 
-42,746 -103,866 -185,930 -269,712 -355,241 -440,700 -147,975 

1,461,562 1,423,l~ 1,350,995 1,276,111 l ,198,451 1,120,791 J,(.S0,935 
0 0 0 0 0 0 0 

J!!:y ~ ~ 
unprep" d basin ruooif coeff. = 20% 24% 29% 

pre,o·d ba.'in runoffcoeff. = 90% 90% 90% 

b=:h ronoff coeff. • 90% 90% 90% 

pil area runoff cocff. = 45% 50% 55% 

MAY JUN JUL AUG SEP ANNUAL 

45.3 8!.5 65.7 83.0 58,9 450.4 
5.3 0.0 0.0 0.0 1,5 301.8 

47.0 112.0 107.0 92.0 50.0 423.0 

758,353 758,353 758,353 758,353 758,353 9,100,232 
SS,667 36,979 29.810 37,705 27,400 341,520 

237,074 102,335 82,496 104.344 75,P:l.7 ~5.122 

11,774 5,083 4,097 S,182 3,766 46,940 

32.267 13,928 11,228 14,202 10,320 128,634 
40,893 17,652 14,230 17,9911 13,079 163,003 
39,818 39,818 39,818 39,818 39,818 477,&16 

1,205,845 974,146 ~0.031 977,601 928,563 11,203,287 

451,524 451,524 451,524 451,524 451.524 5,418,'284 
58,100 58,100 58,100 58,100 58,100 6'17,200 

447,492 21.S,7~ 181,678 219,249 170,210 2,103,055 
21,338 50,848 48,578 •1,768 22,700 192,()12 

52,490 125,082 ll9,498 10'.l,746 5.5,840 472,406 
139,605 139,005 139,605 139,605 139,li05 1,675.256 
906,693 572,893 546,631 (ff/,763 624,698 7,834.947 

58.100 58,100 58,100 58,100 58,100 697,200 
5,840 5,840 5,840 5,840 5,840 70,080 
52,200 52,200 52,260 52,200 52.260 627,120 

167,2Z4 167,224 167,224 167,224 167,224 2,006,692 
73,828 175,930 168,076 144,514 78,540 664,448 
5,840 5,840 S,840 5,840 S,840 70,080 

~.892 348,994 341,140 317,578 251.~ 2,741,220 

1,205,845 974,146 910,031 'if/7,001 928,563 11,203,287 

958,953 625,153 598,891 6(,(),023 616,958 8,462,067 

1,650,935 1.861.307 1.737,879 l.588.190 1.499.633 
2.009.888 2,486.460 2.336,770 2,248,213 2.176.591 
758,353 758,353 758,353 758,353 758,353 9,100,232 
18,200 !8,200 18,200 18,200 18,200 218,406 
16,572 16,572 16,512 J6,Sl2 16,512 198,860 
25,000 25.000 25, 000 25.000 25.000 150.000 
748.581 748.581 748.SSJ 748.581 748,581 8,832,966 

0 0 0 0 0 0 
210,373 ·123.428 -149,690 -88,S51 -71.622 -370,900 
62.397 -61,031 -210,720 -299.zn -370.900 

1,861,307 t,737,879 l,588,190 l,499,633 1,507,113 
247,868 106,757 86,060 108,852 0 549,S31 
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Knight Piesold Ltd. 
CONSilJ~;\;IJlil?.,s~NGINEERS 

daily ore throughput (tpd) s 13,425 

tails % solids = 35% 

t:illsS.G. = 2.78 

initial pond volume (m3) r 1.507 ,113 

water content ofore = 4 % 

A 

.n 

lNJ)H,.tll 

1!VOllJJATAl:.fJC'IW'ATEllU.L"ltTA~1·w..J1.s 

[DESCRll'TJ.ON 

Rainfall (mm/month) 
SnoWfalJ (mm/molllh) 

C Evaponllon (mm/moo.th) 

I 
2 

3 
4 

.s 
6 
7 

8 

!) 

0 
u 
12 
1.3 

I 

15 
~ 

(i 

7 

<WATER IN> (m3) 

W'tlhsluny 
Pre<:ipiration onto pood 
Beacb. nm.ore 
Unpr<:p' d basin runoff 
Prep' d basin runoff 
Recovery from open pit: 

> > > Total Water Input 

<WATEROOT> (m'.3) 

Supe!ltllla!tt Recovery 
( +) Recovery from railings 

(-) Seepage 
( +) Total precipitation nmoff 

(-) E'"'l'oration irom pond 
(-) E\'aporation from beach 

( +) Comolidation to flll31 del'!$ity 
sub-total (Wa~r recovered as SIN) 

Undenlrairulge recovery 
( +) Underdrainage 

(-) Seepage losses 
8 Sub-total (Wauor recovered as U/D) 

Unrecoverable Water 
-9 Waler retained hi tailings 

precipib.tioo 
giw inrtltration 

0 8'':lp<>ration from beach 3lld pond 
1 Seepage ia&es 

Sllb-toral (Unrecoverable water) 

> > > Total Warer Omput 

Monlhly water available (exclll<!ing stored water in TSP) 
Available stored water in TSF at beeinnirur of month 

6 T()l(J/ Morrthlv Waur Awi/ab/e 
'1 Water included with sluay 
8 Jlresb water input to mill 2 

Z9 
JO 
3 
32 
l 
3'i 
3 
36 

Water in.ore 
Water !or dusl cmilrOI on roads 

1 TOJO.I.Mill Water R"'•ired 
_ Additional malceup water required 
3 l;{onthly prceipitatian water surplu$/deficit 
, Annual cumulative pre<:ipitatioD •U!plus/deticit 
5 Tomi water in TSP at end of month (incl. mint site r11no!l) 

l!xcess runoff na< divened into tailings pond 

1'ARLE A .6 
IMPERIAL METALS CORJ'ORATION 

M1'. roJ,LEY PROJEC1' 
TAILINGS STORAGE FACILITY 
M01''1'HLY WATER BALANCE 

YEAR6 

min. fresh water makeup(%}• 2% 

illirlat dry densitv (t1m3) = 0.9 

final dry density (t/m3) = 1.3 

total pit area (ha) = 40 
pit g/W infilmition (m3/mo) a 39,818 

OCT NOV DEC 

48.3 17.3 7 .6 
12.0 39.7 66.7 
15.0 0.0 0.0 

758,353 758,353 758,353 
24,811 8,8$7 3.~ 
61,516 22.034 9,680 
1,738 622 273 
9,558 3,423 1,504 
10,461 3,747 1,646 

39,818 39,818 39,818 

906,255 836,884 815,178 

451,524 45J,5U 451.524 
58,100 58,100 58,100 
147,902 78,531 56.825 
7,710 0 0 

16,99'l 0 0 
139,605 139,605 139,605 
656,228 611,560 589,853 

58,100 58,100 58,100 
S,840 5,840 5,840 
52,260 52,260 52,260 

i67,224 167,224 167,224 
24,702 0 0 
S,840 5,840 5,840 

197,766 173,064 173,064 

906,255 836,884 815,178 

708,488 663,820 642,113 
1.507.113 1.467.021 1 .432.~ 

2.215.«a. 2,1.30,841 Z.074.611 
758,353 758,353 758,353 
18,200 18,200 18,200 

16,57'.Z 16,572 16,5n 
25,000 0 0 
748,581 723.581 n:l.581 

0 0 0 
-40,0<)2 -59,761 -81,467 
-40,092 -99,853 -181,320 

1,467,o:?l 1,432,504 l~,126 
10,4n 0 0 

unprtp:>rcd b.>sln arc:> (ha) = 15 

prepared basin a= (ha) = 22 
beach area (ba) • 142 

pond area (ha) = 51 
beach evaporation factor = 0.80 

JAN FEB MAR APR 

6.8 6.0 6.0 24.2 

68. 1 51.7 38.2 18.7 

0.0 0.0 o.o 0.0 

758,353 758,353 758,353 758,353 

3,493 3,082 3,082 93,083 

8,661 7,642 7.642 230,787 
245 216 216 6,519 

1,346 1,187 1,187 35,857 
1,473 1,300 1.300 39,246 
39,818 39,818 39,818 39,818 

813,387 811,597 811,597 1,203,663 

451,524 451,524 451,524 451,524 

58,100 58,100 58,100 58,100 

55.035 53,245 53,245 445,311 

0 0 0 0 

0 0 0 0 
139,605 139,605 139,605 139,605 

588,063 586,273 SM,273 978,339 

58,100 58,100 58,100 58 ,100 

5,840 5,840 5,840 5,840 
52,260 • 52,260 52,260 52,260 

167,224 167 .224 167,224 167,224 

0 0 0 0 
5,840 5,840 S,840 5,840 

173,064 173,064 173,064 173,064 

813,387 811,597 811,597 1,203,663 

640,323 638,533 638,533 1,030,599 
1.362.126 1.288.791 1.212.498 1.136.205 
Z,002,449 l,Jl'ZJ,324 l.8$1,P31 2.166,8().l 
758,353 758,353 758,353 758,353 
18,200 18,200 18,200 18,200 
16,.572 16,S72 16,.572 16,572 

0 0 0 0 
723.581 723.581 n3.s81 723.581 

0 0 0 0 
-83,257 -85,0!8 -85,048 307,018 

·264,578 ·349,625 -434,673 -127,654 
l ,288,791 1,212,498 1,136,205 1,707 /127 

0 0 0 0 

~ ~ ~ 
unprep· d basin runoff coef(. = 2090 2490 29% 

prep'd basin runoff coeff. g 90% 90% 90% 

beach runoff coeff. = 90% 90% 90% 

pit area runoff coeff. = 45% 50% 55% 

MAY JUN JUL AUG SEP ANNUAL 

45.3 81.5 65.1 83.0 58.9 450.4 

5.3 0.0 o.o 0.0 l.S 301.8 
47 .0 112.0 107.0 92.0 50.0 423.0 

758,353 758,353 758,353 758,353 758,353 9,100,232 

96,988 41,866 33,749 42,688 31,021 386,654 

240,471 103,801 83,678 105.839 76,913 958.662 
6,793 2,932 2,364 2,990 2,173 27,0Sl 

37,361 16,127 13,001 16,444 11,950 148,945 

40,893 17,652 14,230 17,998 13,079 163,023 

39,818 39,818 39,818 39,818 39,818 477,816 

1,220,676 980,548 945,192 984,129 933,306 11,262,414 

451,524 451,524 451,524 451,524 451,524 5.418,284 

58,100 58,100 58,100 58,100 58,100 6'Tl,200 
462,324 222,196 186,839 '125,776 174,954 2,162, 181 

24,158 57,568 54,998 47,288 25,700 217,422 

53,242 126,874 121,210 l~,218 56,640 479,174 
139,605 139,605 139,605 139,605 139,605 l,675,256 
917,953 570,783 543,600 607,299 625,642 7,861,925 

58,100 58,100 58,100 58,100 58,100 6'Tl.200 
5,840 5,840 5,840 5,840 5,840 70,080 

52,260 52,260 52,260 52,260 52,260 627.120 

167,224 167.224 167,2".A 167,224 167,224 2,006,69'2 
77,400 184,442 176.208 151,506 82,340 696,596 
5,840 5,840 5,840 5,840 5,840 70,080 

2.50,464 3S7.5<J6 349,272 324,570 255,404 2,773,368 

1,220,676 !IS0,548 945,192 984.129 933,306 U,262,414 

970,213 623,0l'.3 595,920 659,559 677,'XJ2 8,489.~5 

l.707.627 1.929.259 uoJ.n1 l.65L061 1.562,039 

Z.P71.840 .z.ssz,m .Z.399.64J 2,310,6:\0 .Z.239,941 
758,353 758,353 758,353 758,353 758,353 9,100,232 
18,200 18,200 18,200 18,200 18,200 218,406 

16,.572 16,572 16,572 16,572 16,.572 198,860 
25,000 25,000 25,000 25,000 25,000 1.50,000 

748,581 748.581 748.581 748,581 748.581 8,832.966 

0 0 0 0 0 0 
221,632 -125,538 -152,661 -89,022 -70,679 -343,921 

93,978 -31,560 ·184,221 ·273,242 ·343,921 
1,929,259 t,803,721 1,651,061 l,562,039 l ,49J,:l61 
276,0:.7 118,921 95,866 121,255 88,116 770.~ 
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Knight Piesold Ltd. - CONS~GINEERS 

daily ore throughput (tpc!) = 13,425 

tails % solids = 35 % 
tills S.G. = 2.78 

initial pond volume (m3) = 1,491,361 

Wll!er conten1 of ore= 4% 
1.MM 1•:!1 

1''109',DATAllU4WAt!DAt.'5TA-1WULXU 

PESCRlPTION 

~ Rain!al1 (lJllll/mcnth) 
B Snowfall (mmlmOlllh) 
c evaporation (mm/month) 

l 
z 
3 
4 

5 
6 
7 

8 

9 
0 
u 
I 
13 
l 

15 

2 

4 

6 
7 

<WATERIN> (rn3) 

With slurry 
Precipitatioo onto pond 
Beach runoff 
Unprcp'd ba>in runoff 
Prep· d basin runoff 
Recovery from open pit: 

> > > T Ola! Water Input 

<WATERO(T)'> (m3) 

SUpematant Recovery 
( +) Recovery from railing• 
(·) Seepage 

( +) Totll precipitation runoff 
(·) Evaporatioo. Crom pond 
(·) Evaporatioo from beach 

( +) Consolidatloo. to final de.n<ity 
SUb-total (Water recovered as SIN) 

Underdrainage recovery 
( +) Underdrainage 

(·) Seepage. losses 
8 Sub-total ~w.r rccove.red as U/D) 

Unrecovemb!e Water 
9 Water rc13.ined in tailings 

precipltatioo. 
g/W infiltratioo. 

0 2 
z 
Z2 

Evaporation from beach and pond 
l Seepage losses 

Sub-total (Unrecoverable water) 

23 > > > Totll Water Outpm 

4 Monlhly water available (cxclndiog 1torcd water in TSP) 
Available stored water in TSJI at b""inninr of month 

5 TOia/ Monrhlv Waur .A.vml.abl• 
7 Water included with shiny 

P=b wate.r inpm to mill 
9 Waw in ore 

!Water for dust control on roads 
l Total Mill Waur R•,,,,;rol 

? Additional maC:up water required 
Mootbly prceipit11ioo water •urplus/deficit 
Annual cumulative precipitation. swplUSldeficit 

S Total wnter in TSF :it end of month (incl. mine site runoff) 
6 Exe= runoff not diverted into t>ilings pond 

TAULEA.7 
IMrEJUAL MIOTALS CORJ'OKA1'10N 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACILITY 
MOl\'THLY WATER BALANCE 

YEAR 7 

min. fre.ili water makeup(%) = 2% 

initial dry de!lsity (tim3) = 0.9 

final diy deusity (tlm3> o 1.3 

total pit area (ha) = 65 
pi< g/w infillration (ro3/mo) • 39,818 

ocr NOV DEC 

48.3 17.3 7.6 

12.0 39.7 66.7 
15.0 0.0 0.0 

758,353 758,353 758,153 
27,756 9,941 4,367 

62,776 22,485 9,878 
1,738 622 273 

5,648 2,023 889 
16,753 6,001 2,636 
39,818 39,818 39,818 

912,841 839,243 816,214 

451,524 451.524 451,524 

58,100 58,100 58,100 
154,489 80,891 57,861 
8,625 0 0 

17,340 0 0 

139,605 139.605 139,<>05 

661,552 613,919 590,890 

58,100 58,100 58,100 
5,840 5 ,840 5,840 

52.260 52,260 52,260 

167,224 167,224 167,224 

25,965 0 0 
5,840 5,840 5,840 

199,029 173,064 173,064 

912,841 839,243 816,214 

713,812 666,179 643,150 
1.491.361 1.530.099 1,472,697 
2.205.173 2.196:¥11 2.US,847 
758,353 758,353 758,353 

18,200 18,200 1&.200 
16,572 16,572 16,572 

25.000 0 0 
748,581 723,581 723,581 

0 0 0 
·34,769 ·57,402 ·80,431 

·34,769 ·92,170 ·172,601 
1,530,099 1.472,697 1,403,832 

0 26,328 0 

anprepared basin area (ha) = 15 

prepared basin area (ha) = 13 

l>each area (ha) • 145 

pond area (ha) = 58 

beach evaporation factor = 0.80 

IAN FEB MAR APR 

6.8 6.0 6.0 24.2 
68. l 51.7 38.2 18.7 
0.0 0.0 0.0 0.0 

758,353 758,353 758,353 758,353 
3.908 3,448 3,448 104,130 
8,838 7,798 7,798 235,514 
245 216 216 6,519 

795 7fJ]. 702 21,188 

2,359 2,081 2,081 62,852 

39,818 39,818 39,818 39,818 

814,315 812,415 812,415 1,22$,374 

451,524 451,524 451,524 451.524 

58,100 58,100 58,100 58,100 
55,962 54,063 54,063 470,021 

0 0 0 0 

0 0 0 0 

139.<>05 l39,li05 139,liOS 139,605 
588,990 587,091 587,091 1,003,049 

58,100 58, lOO 58,100 58,100 
5,840 5,840 5,840 5,840 

52,260 52,260 52,260 52,260 

167,224 167,224 167,224 167,224 
0 0 0 0 

5,840 5,840 5,840 5,St.O 
173,064 173,06! 173,064 173,064 

814,315 812,415 812,415 1,228,374 

641,250 639,351 639,351 1,055,309 
1.403,832 1,331.851 1.256,753 1.181,655 
2,045,083 l,97l,202 J, 896,J()t 2,230,964 

758,353 758,353 758,353 758,353 
1&.200 18,200 18,200 18,200 
16,572 16,572 16,S72 16,sn 

0 0 0 0 

7'...3,581 723,581 723 581 723 581 
0 0 0 0 

·82,330 -84,229 -84,229 331,729 
·254,931 ·339,160 '423,390 -91,661 

1,331,851 i,256,753 1,181,655 l,789.153 
0 0 0 0 

.!ln! ~ ~ 
unpxep'd basin runoff coert. = 20% 24% 29% 

prep' d basin Nnoff ooeff. = 00% 00% 90% 

beach runoff coeff. = 90% 90% 90% 
pit area runoff coeff. ~ 45% 50% 55% 

MAY JUN JUL AUG SEP ANNUAL 

45.3 81.5 65.1 83.0 58.9 450.4 

5.3 0.0 0.0 0.0 l.5 301.8 
47.0 112.0 107.0 92.0 50.0 423.0 

758,353 758,353 758,353 758,353 758,353 9,100,.232 

108,499 46,834 37,755 47,754 34,703 432,541 

245,395 105,927 85,391 108,006 78,488 978,296 

6,793 2,932 2,364 2,990 2,173 27,081 

72,077 9,530 7,682 9,717 7,061 88,013 
65,489 28,269 22,789 28,824 20,946 261,080 
39,818 39,818 39,818 39,818 39,818 4n,816 

l,246,424 991,663 954,151 995,461 941,541 11,365,058 

451,524 451,524 451,524 451,524 451,524 5,418,284 

58,100 58,100 58,100 58,100 58,100 (HT,200 
488,071 233,310 195,799 237,108 183,189 2,264,826 

27,025 64,400 61,525 52,000 28,750 243,225 

54,332 129,472 123,692 106,352 57,800 488,98S 
139,605 139,605 139,605 139,605 139,li05 1,675,256 

939,743 572,466 543,610 610,885 629,667 7,928,953 

58,100 58,100 58,100 58,100 58,100 697.200 
5,840 5,840 S,840 5,840 5,840 70,080 

52,260 SJ.,260 52,260 52,260 52,260 6?7,120 

167,224 167,224 167,224 167,224 167,224 2,006,692 

81,357 193,872 185,217 159,252 86,550 732,213 
5,840 5,840 5,840 5,840 5,840 70,080 

254,421 366,936 358,281 332,316 259,614 2,808,985 

1,246,424 991,663 954,151 995,461 941,541 11,365,058 

9?2,003 624,726 595,810 663,145 681,927 8,556,073 

1.789.153 2.032.575 1,908,721 1,756,010 1,670,575 

2,781.156 2.657. 302 2,504, 591 2,419,155 2.:l52.S02 
758.353 758,353 758,353 758,353 758,353 9,100,232 

18,200 !8,200 18,200 18,200 18,200 218.406 
16,572 16,572 16,572 16,572 16,572 198,860 
25.000 25.000 25.000 25.000 25.000 150.000 

748.581 748.581 748.581 748,581 748,581 8,832,966 

0 0 0 0 0 0 
243,422 -123,854 -152,711 -ll5,436 -66,653 -276,893 

151,761 27,907 -124,804 ·210,239 -276,893 
2 ,032,575 1,908,721 1.756,010 1.670.575 l,ti03,921 
287,890 124,033 99,987 126,468 91,90! 756,609 
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CONS~GINEERS 

daily ore lhtougbput (tpd) = 13,42.S 

rails % solids = 35% 

laili S.G. = 2.78 

inilial pond volumt (m3) = 1.<m,921 

w:uer content of ore = 4 % 

~ESCRlM'ION 

A lmnfall (mmlmonlh) 
B ')nowfall (mm/mooth) 

C il:voporation (mm/mmth) 

<WATER IN> {m3) 

I Withsluny 

2 Precipitatim onto pond 

3 Beach runoff 
4 Un prep' d basin runoff 
j Prep· d basin run of! 

6 Recovery from open p!r: precip~on 

7 glw infilintion 

8 > > > Total Water Input 

<WATER OlJI'> (m3) 

SUpematant Recovery 

9 ( +) Recovery from l3ilingt 
10 (-)Seepage 
ll ( +) Total precipitation runoff 

12 (·) Bvaporatioa from pond 

13 (·) Evaporati0t1 lrom beach 
14 ( +) Coosolidatioo to fmaJ den.•ity 
1.5 sub-total (Water recovered as SIN) 

Undudr:aill.age recovery 
l6 ( +) Underdraiaage 

17 (-) Seepage looses 
18 SUb-total (Water recovered as U/D) 

Unrccovuable Water 

l9 Water retained in tailings 
20 Evaporati0t1 from beach and pond 
'21 Seepage IO<S<S 

'2:2 SUb-total (Unreeovmble water) 

23 > > > Total Water Outplll 

u Monthly water available (exeludlng s10red water in TSF) 
2S Available srored water in TSP at "'-'>innin.2 of month 
26 ToJJJIM«Jtb/y Watn .AmWJJ~ 

Z7 Water included with sluny 
28 Fresh waler inpui lo xnUI 
'29 Water '11 ore 
30 Water for dust control on roods 

31 'rota/ Mill WaJu R•~nrt4 

'.l'2 \dditiooal mal:eup w-.ier required 

33 vfonthly precipitation waier surplus/deficit 
'.ld /\l!ll\lal cumulative precipltatlon •wplus/deficlt 

lS Total water in TSF at end of monlh {incl. mint site runoff) 
31 Bxcess runoff not divencd in!<I tallingc pond 

TABC,EA.8 
IMPERIAL MET,\LS CORrORAT(ON 

MT. POLLEY PROJECT 
TAlLINGS STORAGE FAClLl.TY 
MONTHLY WATER BALANCE 

V€AR8 

min. fresh water m3keup (%) ~ 29' 

initial dry density (ttm3) = 0.9 

fUJa! dry dellSity (tlm3) = 1.3 

total pit 3rd! (ba) = 65 
pil gtw infilttati(lll (m3tmo) • 39,818 

OCT NOV DEC 

48.3 17.3 1.6 

12.0 39.7 66.7 
15.0 0.0 0.0 

158,353 158,353 758,353 

30,004 10,%2 4,815 

61,951 22,189 9,748 

695 249 109 
7,820 2,801 1,230 
16,753 6.001 2,636 

39,818 39,818 39,818 

915,993 840,372 816,710 

451,524 451,524 451,524 

58,100 58,100 58,100 
157,641 82,020 58,357 

9,510 0 0 
17,112 0 0 
139,<iOS 139,605 l39,605 

~.047 615,048 591,386 

58,100 58,100 58,100 

5,840 5,840 5,840 

52,260 52,260 52,260 

167,224 167.224 167,224 

26,622 0 0 
5,840 5,840 5,840 

199,686 173,064 173,064 

915,993 840,372 816,710 

716,307 667,308 643,646 
1 ©3,921 J,SJJ.6411 l,Slj,375 
2,320,228 2.238,956 2 ,159,Cl'll 
758,353 758,353 758,353 
18,200 18,200 18,200 
16,.572 16,572 16,sn 
25.000 0 0 
748.581 7'23,581 723.581 

0 0 0 
-32,273 -56.'273 -79,935 
-32,273 -88,546 -168,481 

l,571,648 1,515,375 1,435,440 
76,536 27,413 12,043 

unprep:ued basin area (ha) = 6 

prepared basin area (ha) = 18 

beach area (ha) • 143 

pood atta (ha) = 63 
beach evaporation fae1or = 0.80 

JAN FEB MAR APR 

6.8 6.0 6.0 24.2 

68.1 51.1 38.2 18.7 

o.o 0.0 0.0 0.0 

758,353 758,353 758,353 758,353 

4,309 3,802 3,802 114,814 

8,722 7,696 7,696 232,417 

98 86 86 2,608 

1,101 971 971 29,337 

2,359 2,0Sl 2,081 62,852 

39,818 39,818 39,818 39,818 

814,759 812,807 812,807 1,240,199 

451,524 451,S24 451,524 451,524 
58,100 58,100 58,100 58,100 
56,406 54,454 54,454 481,847 

0 0 0 0 

0 0 0 0 
l39,605 139,6)5 139,605 139,605 
589,434 587,483 587,483 l,014,875 

58,100 58,100 58.100 58,100 

5,840 5,840 5,840 5,840 

52,260 52,260 52,260 52,260 

167,224 167,224 167,224 167,224 

0 0 0 0 
5,840 5,840 5,840 5,840 

173,064 173,064 173,064 173,064 

814,759 812,807 812,807 1,240,199 

641,694 639,743 639,743 1,067,135 

l.4~.440 J,364,;!29 l,289,999 l,215,669 
2.on,13s 2.~.072 l.929,742 2 .282.SOl 
758,353 758,353 758,353 758,353 
18,200 18,200 18,200 18,200 
16,572 16,572 16,572 16,572 

0 0 0 0 
723.581 723.581 723.581 723.581 

0 0 0 0 
·81,886 -83,838 -83,838 343,554 

-250,367 ·334 ,205 -418,043 -74,488 
1,364,329 1,289,999 1,215,669 l,846,359 

0 0 0 0 

- ...... 

.!!n'. ~ ~ 
unprcp" d basin runoff coeff. = 20% 24% 29% 

prep"d ba$ln Nnoff coef!. = 90% 90% 90% 

beach runoff coeff. = 90% 90% 90% 
pit area runoff coeff. • 45% 50% 55% 

MAY JUN JUL AUG SEP ANNUAL 

45.3 81.5 65.7 83.0 58.9 450.4 

5.3 0.0 0.0 0.0 1.5 301.S 
47.0 112.0 107.0 92.0 50.0 423.0 

758,353 758,353 758,353 758,353 758.353 9.100,232 
119,631 51,6'0 41,(P...9 52,654 38,263 476,924 

242,169 104,534 84,269 106,586 77,456 965,432 

2,717 1,173 ~6 1,196 869 10,832 

30,568 13,195 10,637 13,454 9,777 121,864 

65,4&9 28).69 22,789 28,824 20,946 261.~ 
39,818 39,818 39,818 39,818 39,818 477,816 

1,258,746 996,981 958,439 l ,000,884 945,482 ll,414,180 

451,524 451,524 451,524 451,524 451.524 5.418,284 
58,100 58,100 58,100 58,100 58,100 697,200 

500.393 238.629 200,086 242,532 187,1.30 2,313,948 

29,798 71,008 67,838 58,328 31,700 268,182 

53,618 127,770 122,066 104,954 57,040 482,558 
139,ll05 139,605 139,()()5 139,605 139,605 1,675,256 

950,006 572,879 543,211 612,278 631,418 7,959,548 

58,100 58,100 58,100 58,100 58,100 6'J'J,200 
5,840 5,840 S,840 S,840 5,840 70,0$0 

52,260 52,260 52,260 52)HJ 52,260 627,120 

167,224 167,224 167,224 167,224 167,224 2,006,692 
83,416 198,778 189,904 163,282 88,740 750,740 

5,840 S.840 5,840 5,840 5,840 70,080 
256,480 371,842 362,968 336,346 261,804 2,8Z7,5l2 

1,258,746 996,981 958,439 1,000,884 945,482 11,414,180 

t ,002,266 625,139 595,411 664,538 683,678 8,586,668 
l,846,;!,59 2.100,044 l,976.603 l,823,493 1,739,451 
2 .848.&M 2.'7'25.183 2.572.074 2.488.032 2.423.129 
758,353 758,353 758,353 758,353 758,353 9,100,232 

18,200 18,200 18,200 18,200 18,200 218,406 

16,572 16,572 16,572 16,sn 16,572 198,860 
25,000 25.000 25.000 25.000 25.000 150.000 

748.581 748.581 748.581 748.581 748.581 8.832.966 
0 0 0 0 0 0 

253,685 -123,441 -153,110 -84,042 -64,902 -246.298 
179,197 55,156 -97,354 -181,396 -246,298 

2,100,044 1,976,603 1,823,493 1,739,451 l,674,549 

299,73'.l 129,145 i04,108 131,680 95,692 876,349 
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Knight Piesold Ltd. 
CONSM61/i\;\WGINEERS 

daily ore thro>ighput (tpd) e l'.l,425 

tails % solids = 35% 

ta.ib S.G. • 2.78 

initial pond volume (!113) = 1,674,549 

water eontent of ore = 4 % 

PESCR.11'1'JON 

A IWlif.ail (wmlmonth) 

B Snowfall (mm!moolh) 
c llvapotation (mm/month) 

<WATER IN> ("'3) 

1 W'llh shlny 

2 Precipitation oll!o pond 

3 Beach runoff 

<! Un prep· d basin runoff 

5 Prep' d ba!in runoff 
6 Recoveiy Crom ope.a pit: p.rccipi!ation 

7 g/w iJlfilltation 

8 > > > Total Wauor 1npu1 

<WATER OUT> ("'3) 

Supernatant Recovery 

9 ( +) Recovery from tallinV 
10 (-) &epage 

II ( +) Total precipi<.ation runoff 
12 (-) Evapetation from po.ad 
13 (-) Evaporation from beach 

i.: ( +) Consolidation to fin.al density 
15 Sub·tob.I CN.,,,r rccovci:ed a.s SIN) 

Underdrain.age recovery 

16 ( +) Underdiainage 

17 (-) Seepage looses 
18 Sub-total <:Nater recovered as U/D) 

Unrecoverable Water 

19 W:1ter rebintd in tailings 

20 evaporation from beacb and pond 
21 Seepage looses 
2:.? Sub-1o4al (Unr~\'etable water) 

23 > > > Total Water Oueput 

2A Monlhly w:tter avaibblc (excluding .tored water in TSF) 

ZS Available stored water in TSF at be<'innini.r or moruh 
26 ;Total MM!Jilv Wattr Availablt 
27 Water included with sluny 

28 Fresh water input to mill 
29 Water .in O!'e 

30 .Vater for d\Jsl coou·ol o.n roads 

31 TOlal Mill Wotu lWJuired 
32 Additional makeup waler required 
33 Monthly prccipitalioo water surplusldelicit 
34 /\mlu:>.l cumubtive precipitation surplus/deficit 
35 Total water In T.SF O( <nd or moolh (incl. miuc •ite l\lll<lfl) 

36 Excess runoff nOI diverted into iailings pood 

TAllLE A.9 
IMPERIAL METALS CORPORATION 

MT. POLLE'\' PROJECT 
TAILINGS STORAGE FACILITY 
MON'l'HLY WATER BALANCE 

YEAR9 

min. fresh w>tcI .maUup (%) = 2 % 
initial dry density (tfm3) = 0.9 

fin.al dry density (tfm3} = 1.3 

toul pit area (ha) = 65 

pit glw infdrr.llion (m3/mo} = 39,818 

OCT NOV DEC 

48.3 17.3 7.6 

12.0 39.7 66.7 

t5.0 0.0 0.0 

758,353 758,353 758,353 

33,597 11,034 5,286 

60,561 21.691 9,529 
695 249 109 

6,517 2,334 1,025 

16,753 6,001 2,636 

39,818 39,818 39,818 

916,293 840,479 816,7S7 

451,524 451.524 451,524 

58,100 58,100 58,100 

157,940 82,127 58,404 
10,440 0 0 
16,728 0 0 

139,605 139,()()5 139.005 
663,800 6t5,155 591,433 

58,100 .58,100 58,100 
5,840 5,840 5,840 

52,260 52,260 52,260 

167,224 167,224 167,224 
27, 168 0 0 
5,840 5,840 5,840 

200,232 173,064 173,064 

916,293 840,479 816,7S7 

716,060 667,415 643,693 
1.674,5'19 l ~Z.028 1.SSS.863 
2 .390,609 2 ,309.444 2,229,556 
758,353 758,353 758,353 
18,200 18,200 18,200 
16,572 16,572 )6,512 

25.000 0 0 
748,581 723.581 723.581 

0 0 0 
-32,520 -56,165 -79,888 
-32,520 -88,686 · 168,573 

f,('42,0211 1 ,:'K~.W63 l,;1()5,?75 

79,566 28,499 12,520 

unprepared basin area (ha) = 6 

prepared basin area (ha) = l5 
beach area (ha) • l'.l9 

pond area (ha) = 70 

beach evaporation factor = 0.80 

JAN FEil MAR APR 

6.8 6.0 6.0 24.2 

68.1 51.7 38.2 18.7 

0.0 0.0 o.o 0.0 

158,353 158,353 75&,353 758,353 

4,730 4,173 4,173 126,042 
8,526 1,523 7.523 m:im. 

98 86 86 2,608 

917 810 810 24,448 
2,359 2,081 2,081 62,852 

39,818 39,818 39,818 39,818 

814,801 812,844 812,844 1,241,322 

451.524 451.SU 451,524 451,524 
SS,100 58,100 58,100 58,100 
56,448 54,492 54,492 482,969 

0 0 0 0 
0 0 0 0 

139,605 139,605 139.605 l'.!9,605 
589,476 587,520 587,520 1,015,998 

58,100 58,100 58,100 58,100 
5,840 5,840 5,840 5,840 
52,2()() 52,2()() 52,260 52,200 

167.224 167,224 167,224 167,22'1 

0 0 0 0 
5,840 5.840 5,840 5,840 

173,064 173,064 173,064 173,064 

814 ,801 812,844 812,844 1,241,322 

641.736 639,780 639,780 1,068,258 

!,.WS.97S J,424,.131 1,350.ZH l,276,298 
2.147,712 2..063.9[1 1.989,994 2,344.556 
758,353 75Q,353 758,353 758,353 

18,200 18,200 18,200 18,200 
16,572 16,572 16,572 16,572 

0 0 0 0 

723.581 723.581 723.581 723.581 
0 0 0 0 

-81,844 -83,801 ·83,801 344,677 
-250,417 -334,218 -418,019 ·13,341 

l ,4~4.13 1 1,350,2 14 l.::?76.291! 1,919,47(> 

11 ,202 0 0 0 

gi:y :r::!:. ~ 
W1prep'd basin runoff coerr. = 2Q% 24% 29% 

prcp'd basin runof! eoeff. = 90% 90% 90% 
beach runoff coeff. = 90% 90% 90% 

pit area ronofr coeff. = 45% 50% 55116 

MAY JUN JUL AUG SEl' ANNUAL 

45.3 81.5 65.1 83.0 58.9 450.4 

5.3 0 .0 0.0 0.0 1.5 301.8 
47.0 112.0 107.0 92.0 so.o 423.0 

758,35:; 758,353 758,353 758,353 758,353 9,100,232 
131,330 56,690 45.700 57.803 42,005 523,563 
236,734 102,188 82.3n 104.194 75,718 943,768 

2,717 1,173 946 1,196 869 10,832 
25,474 10,996 8.864 11,212 8,148 101,553 
65,489 28,269 22.7&9 2&,82A 20,946 261,080 
39,818 39,818 39,818 39,818 39,818 477,816 

1,259,915 997,486 958,846 1,001,399 945,851 11,418,844 

451,524 451,524 451,5'24 451,524 451,524 5.418,284 

SS,100 58,100 58,100 58,100 58,100 697,200 

.501,563 239,134 200,493 243,047 187,504 2,318,612 
32,712 77,952 74,472 64,032 34,800 29'1,408 

52,414 124,902 !19,326 102,.598 55,1© 471,730 

139,605 139,605 139,605 139,605 139,605 l,6'75,256 

949,465 569,308 .539,723 609,445 6'29,972 7,~8.&14 

58,100 58,100 58,100 58,100 58,100 6V7,200 

5,840 5,840 5,840 5,840 5,840 70,080 
52,260 52,260 52,260 52,260 52,260 627,120 

167.224 167,2"..A 167,22A 167,224 167,224 2,006,692 

85,126 202,854 193,798 166,630 90,S© 766,138 
5,840 5,840 5,840 5,840 5,840 70,080 

258,191 315,919 366,863 339,695 263,624 2,842,910 

1,259,915 997,486 958,846 1,001.399 945,857 11,418,844 

l,CXH,725 621,568 591,983 661,705 682.232 8,575,934 
1,919,476 2,172,620 2,045.607 1,889,010 1, 802,1'.!4 
2.921.201 2.794.188 2 .637 .591 2.550.715 2.484.366 
?58,353 758,353 758,353 758,.353 758,353 9,100,232 

18,200 18,200 18,200 18,200 18,'200 218,406 
16,572 16,572 16,572 16,572 !6,572 198,860 

25.000 25.000 25.000 25.000 25.000 l.50.000 
748.581 748,581 748,58! 748,581 748.581 8.832.%6 

0 0 0 0 0 0 

253,144 -127 ,01.3 -156,597 ·86,876 -66,348 ·2Sl,03Z 
179,803 52,790 -103,80& -190,684 -257,032 

2.1~.r.20 2.,l}l5,W7 l ,Bg9,0Hl l,1'02, 1:14 l.7J5,7X6 

311,575 !34,256 108,229 136,892 99,419 92'2,218 
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Knight Piesold Ltd. 
CONSULTING ENGINEERS 

:as:rizmptiOtLS: 
c!ally Ole lbrooghput (tpd) • ll,425 

tw. 1' solids = 351' 
uils S.G. = 2.78 

initial pond vv:~ (m:l) - 1,735,786 

water Caltmt of ore • 4 ~ 

OESCIUP'l'ION 

A Rainfall (mmlmoc.tb) 
B Snowfall (lnm/mocuh) 
c 1!11:1porat!on (inmJmootb) 

<WATER IS> (rn3) 

I W'llh slurry 
2 Precipitation OQIO pood 
3 Bccchnmoff 
4 Un prep· d b3'in rnnoff 
s Prtp'd b .. in runoff 
6 Recovery from Opell pit precipitation 

7 g/w lnfUtratlon 

8 > > > Total Water Input 

<WATER Ol!r> (m3) 

Supernatant Recovery 

9 ( + ) 'Recovery from t:Uling• 
10 (·) Seepage 
11 ( +) Tocal precipitation runoff 
12 (·) l!vapontlon [rom poad 
13 (·) l!Y2poratiOll rrom beach 
14 ( +) Coosolidation IO final demi.I)! 
15 SUb-iotal (Water reeovewl as SIN) 

Underdr:lia:lie recovery 
16 (+) Underclnlna&e 
17 (·) Scq>age !.,._ 
18 S~b-IOCll (Water recovered as UID) 

Unrecoverable Wa1ec 
lS W:uer ret:aincd in~ 
2C l!Y2poratlon rrom bcaeh wtd pood 
21 Seep:iee losses 
22 Slib-toUI (Unrecovczable w.iter) 

23 > > > Totll Wakr Ourpw 

2.4 Moothly w.olcr avail>ble (excluding stored wa:er in TSF) 
25 /\V'lllabl~ stored water ln TSP at bednnirur of month 
26 Total Mun1hN Waztr Availablt 
27 Water Included with aluny 
28 Prem Wllter Input to mill 
29 Water in ore 
:lO !'Nater ror dust control on roods 
31 ;r()(a/ Mill Water R,,,,,;,,,11 
32 Additional lllJlkcup Wlller required 
33 Moothly preclpit:llion water surplus/deficil 
34 AMu:il cumulative precipi1>l10<1 surplus/deficit 
35 'Total w:uec In TSP al end or month (mcl. mioe site runofJ) 
3Ci l!Xcus runoff noc diverted inio tailinv p<md 

TAllLE A.10 
IMPERIAL METALS CORI'ORATION 

MT. POLLEY PROJECT 
TAILINCS STORAGE FACILITY 
MONTHLY WATER BALANCE 

YEAR l O 

min. lresh watu m;;Jreup (") = 2 li 
initial dry density (Vm3) • 0.9 

fmal dry dt.nsity (!lm3) = 1.3 

tocal p~ area (ba) - 65 
pi! g/w infi1n:uioo (m3/~o) = 39,8U! 

OCT NOV Dl!C 

48.3 17.3 1.6 
12.0 39.7 66.1 
l.S.O 0.0 0.0 

758,353 758,353 758,3~ 

36,541 13,088 5,750 
59,648 21,365 9,386 

0 0 0 
7,385 2,645 l,162 
16,753 6,001 2 ,636 
39,818 39,818 39,818 

918,499 841,270 817,104 

451,524 451,524 451,Sld 
58,100 58,100 58,lOO 
160,1<6 82,917 58,752 
11,355 0 0 
16,476 0 0 
139,60S 139,605 139,(,QS 
665,3'3 615,945 591,780 

58,100 58,100 58,100 
5,840 5,840 5,S«l 
52,260 52,260 Sl,260 

167,224 167,224 167,224 
27,831 0 0 
5,840 5,840 5,840 

200,895 173,064 173,061 

918,499 841,270 817,104 

717,603 668,205 644,040 

1.735,786 l,70!,809 1.649.433 
2.453.389 2,373.014 2 .293.473 
758,353 758,353 758,353 

18,200 18,200 18,200 
16,572 16,572 16,sn 
25.000 0 0 

748.581 723~1 723,581 
0 0 0 

-'J0,977 -55,315 ·79,541 
.'J0,977 -U.352 -165,1193 

1,704,809 l,~9.43'.l 1,569,893 
82,595 29,S84 12,996 

unprepared basin area (ha.) = 0 

P~?-4 basin a~ (ha) = 17 

beach area (ba) = 137 

pond a= (ba) = 76 

be:ich C\'2p0rati0Cl faaor = 0.80 

JAN FEB MAR APR 

6.8 6.0 6.0 24.2 
68 l 51.1 :38.2 18.7 
0.0 o.o 0.0 0.0 

758,353 758,353 758,353 758,353 
5,144 4,539 4.539 137,089 
8,398 7.410 7,410 '1:23,179 

0 0 0 0 
1,()10 917 917 27.708 
2,359 2,081 2 ,081 62,852 
39,818 39,818 39,818 39,818 

815,111 813,118 811,118 1,249,598 

451,524 451.524 451,524 451.524 
58,100 58,100 58,100 58,100 
56.159 54.766 54,766 491.245 

0 0 0 0 
0 0 0 0 

139,605 1J9,605 139,605 119.605 
589,181 51rl,794 51rl ,794 1,024,274 

58,100 58,100 58.100 58,100 
S,840 5,840 5,840 s.~o 

'2,260 52,260 S2,2(j() 52,260 

167,224 167,224 167,224 167,224 
0 0 0 0 

5,SW s.s.io 5,840 5,840 
173,061 173,064 173,064 173,064 

815,1!1 813,118 811,118 1.249.598 

642,047 640.0~ 640,0~ l,076,534 
1.569.~93 1.488.359 1.415.093 1,341.827 
2.211.940 2.128.413 2,055.14'7 2 ,418.360 
758,353 758,353 758,353 758,353 
18,200 18,200 18,200 18,200 
16,512 16,572 16.572 16,572 

0 0 0 0 
723,581 723,~l 723 581 123,581 

0 0 0 0 
-81,534 -!0,527 -!0,527 352,953 
-247,427 -330,953 -414.4!10 -61,527 
1,488,359 1,415,093 l,JU,827 2,004,641 

ll,628 0 0 0 

m: ~ WCI 

lll!prep'd ba<in runoff coe.fl. - 201' 2A1' 291' 
prej>'d buin runotr c«/(. ,. 901' 901' 901' 

be:u:b runoff coerr. - 901' 905' Ill)" 
pit are:i nmolT coetr. - 451' so" SS" 

MAY JUN JUL AUG SEP ANNUAL 

45.3 81.5 65.1 83.0 58.9 4.50.4 

5.3 o.o 0.0 0.0 1.5 301.8 
47.0 112.0 107.0 92.0 50.0 423.0 

758,353 758,353 758,353 758,353 758,353 9,100,232 

142,841 61,658 49,705 62,869 45,687 569,450 
233,168 100,649 81,137 102,625 74,577 929,550 

0 0 0 0 0 0 
28,870 12,462 10,046 12.707 9,234 115,094 
65,489 28,269 22,789 28,824 20.9d6 261,080 
39,818 39,818 39,818 39,818 39,818 477,816 

1,268,539 1,001,209 96!,847 1,005,195 948,015 11,453,222 

451,524 451,524 451,524 451.524 451.524 5.418,284 
58,100 58,100 58,100 58,100 58.100 697,200 
510,186 242,856 203,41)4 24<1,842 190,26'2 2,352,990 
35,579 84,784 80,999 69,614 37,850 320,211 
51,625 123,021 117,S29 101,053 54,920 464,623 
139,605 139,605 139,fiOS 139,(,()5 J.39.605 1,675.256 
956,011 568,079 531,995 609,173 630,S'ZO 7.~.495 

ss,100 58,100 SS,100 58,100 58.100 691)JX> 
S,840 5,840 S,840 S,840 5,840 70,080 
52,260 52,260 52,2(,() 52,260 SZ,260 627,120 

167,224 167,224 167.224 167,224 167,224 2,006,692 
87,204 2'11,805 198,528 170,6?7 92,770 784,834 
5,840 5,840 5,840 5,840 5.840 70,080 

260,268 380,869 371,59'2 3<13,761 26.5,834 2,861,606 

1,268,539 1,001,209 961,847 1,005,195 948,615 11,453,222 

l,008,271 620,339 590,255 661,433 682,780 8,591,615 
2.~.647 2.261,337 2,136.096 1.977.770 1.890,623 
3.0t2,918 2.884,676 2.726,350 2,639.203 2.573,403 
758,353 758,353 758,353 758,3$3 758,353 9,100,232 

18,200 18,200 18,200 18,200 18.200 218,406 
16,572 16,572 16,572 16.572 16.572 198.860 
25.000 25,000 25,000 25.000 25.000 150.000 
748J81 74$,581 748,581 748,SSI 748,58.1 8,832,966 

0 0 0 0 0 0 

259,690 -128,241 -158,326 ·87,147 65,800 -241,351 
l!lil,164 69,922 -l!R,4Q.I -175.~51 -241,351 

2,264,337 2,136,096 1,977,770 I ,Sl)0,623 l,ll"....4,11"..3 
323,418 139,368 112,350 142,105 103,267 957.312 
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Knight Piesold Ltd. 
CONSlli-,.Wl~:NGINEERS 

daily ore lhrooghput (tpd) = 13,425 

taill "solidi - JS" 
!ails S.G. • 2.78 

initial pond v~ (ml) = 1,824,823 

water content of ore • 4 9' 

. 
PESCRJPTION 

A !Wnfall (mm/month) 
8 Snowfall (mmlm0111!l) 
C l!vaporadon (mm/mon:h) 

< WATER IN> (nr3) 

I Wi111 '1WI)' 
2 PrecipitltiOD ooto pond 

3 ~runo£r 

4 Unprep'd basin runorr 

s Prep· d basin runoff 

6 Recovery trom open pit: precipilation 

7 efw infilaatioo 

8 > > > Toti! Water Input 

<WATER Olli'> (m3) 

Su~mata111 Reco\·e.ry 
9 ( +) Recovery from lailings 

10 (-) Ste;>age 

11 ( +) Total precipilation NllO!f 

12 (-) ll~ Crom po<td 
13 (-) Bvaporaliao Crom l>eacll 
H ( +) Cauolicbtioa to (in.U dcnsily 
IS SutHoQI CNma recovued as SIN) 

U:dcrdr>\a:lgc """"CIY 
l~ ( +) Underdrai!ia&e 
17 (-) Sup:igo lcuu 
18 ~ CNaier ~as U/D) 

Unrecovtr>b!e Water 

19 Water retained in tUJings 
2C EY>pOratiol Crom beach and pood 

21 Sup:lg• lCllSU 
%.! Sub-total (Unrccovcrablo WJtcr) 

23 > > > Total Water Output 

?..I ,Maolhly w:11er avaiW>le (e.xc!udiJlt stored w:uer in TSP) 

25 Avalbblt stored WJtcr In TSP at bc•innin• of month 
26 Total M<INA/v Wattr A1ailablt 
27 Water included wlih sluny 

28 Pre.h water inpul to mill 
29 Water in ore 
:lO Water for dual c:orurol oo roads 
31 Tora/ MIU Water Ra:uired 
3'l Additional maktup waiu required 
33 IMonthly precipitation waler wrp!Ulldelicit 
34 ""'1tlml cumubtive precipitation '1lrplusldefici1 
3S 'foul wai.:r in TSP at eod of month (incl. mine silo NnOfl) 
3tl llxcw runoff noc divcr1ed into taillngs pond 

TAUl,E A.ll 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACILITY 
MOJln'HLY WATER BALANCE 

YltAK II 

min. Cresh wattr rn.akeup (") • 2" 

inili:il dry d=ily (llm3) = 0.9 

final dry densily (Vm)} e 1.3 

tocaJ pil area (ha) - 6S 
pit t!w infiltration (m3/mo) = 39,818 

OCT NOV DEC 

48.3 17.3 1.6 
12.0 39.7 667 

15.0 0.0 0.0 

758,353 758,353 758,353 

39,486 14,143 6,213 
58,1:36 21,038 9,242 

0 0 0 
5,648 2,023 889 
16,753 6,001 2,636 

39,818 39,818 39,818 

918,793 841,375 817 ,151 

451,524 451,524 451.524 
58,100 58,100 58,100 

160,440 83,022 58,798 
12,270 0 0 
16,224 0 0 
139,605 139,605 139,605 
6'>1,975 6!6,0SI 591,826 

58,100 58,100 ss.100 
S,840 S,840 S,840 

52,260 52,260 52,260 

167,224 167,224 167,224 
28,49-1 0 0 
5,840 5,840 5,840 

201,558 173,064 173,06! 

918,793 841,375 817,151 

717.235 668,311 644,086 
!,824,82:1 J,793.477 J 13$ ?m 

2,542,058 2,461.788 2.382.293 
758,353 758,353 758,353 
18,200 18,200 18,200 
16,572 16,572 16,572 
25,000 0 0 
7•8,581 723,)81 723 581 

0 0 0 
-31,346 -55,270 -79,494 
-31,346 -86,616 ·166,110 

1,793,477 1,738,207 1,658,713 

82.595 29,584 12.996 

unprepared basin area {b;l) • o 
pr~ basin area (ha) = 13 

~area (ba) = 135 

pond area (ha) = 82 

beach evaporatiOll f.aCIOr = 0.80 

JAS FEB l\olAR APR 

6.8 6.0 6.0 24.2 
68.l 51.1 38.2 18.7 

o.o 0.0 0.0 0.0 

758,353 758,353 758,353 758,353 

S,559 4,905 4,905 148,136 
8,269 7,296 7.296 220,356 

0 0 0 0 
795 7(1}. 702 21.188 

2,359 2,081 2,081 62,852 
39,818 39,818 39,818 39,818 

815,153 813,155 813,155 1,250,703 

451,524 451.524 451,524 451,524 
58,100 58,100 58,100 58,100 
56,800 54,8(12 54,llO'l 492,350 

0 0 0 0 
0 0 0 0 

139,605 139,605 139,605 139,605 
589,828 sin,830 587,830 1,025,378 

58,100 58,100 58,100 58,100 
S,SlO 5,840 S,840 S,8<0 
52,260 52,260 52,260 52,260 

167.224 167.224 167,224 167.224 
0 0 0 0 

S,840 S,840 S,840 S,840 
173,061 173,061 173,064 173,064 

815,153 81.3,155 813,155 1,250,703 

642,088 640,090 640,090 l,077,638 
l.658,71'.l 1.s11:n1 l 4?3.7JI J,42(),501 
2.300.801 2.217.3U 2,133.821 2.498.140 
758,353 758,353 758,353 758,353 
18,200 18,200 18,200 18,200 
16,572 16.sn 16,572 16,sn 

0 0 0 0 

723.581 723,581 723,581 723,581 
0 0 0 0 

-81,492 -83,490 ·83,490 354,058 
·2A1,60'2 ·331,092 '414,582 -60.524 
1,577,221 l.493,731 1,420,501 2,084,426 

11,628 10.260 0 0 

fil !!: ~ 
U!!ptt;>' d lwin nmoff cotlf. = 20~ 2A" 29" 

prep. d basin {UQO{f coeff ... 90" 905' 90" 
beach runoff coef!. - 90" 90" 00" 

pil area runof! coeff. • 45" so" 55" 

MAY JUN JUL AUG SEP ANNUAL 

45.3 81..S 65.7 83.0 58.9 450.4 

5.3 o.o 0.0 0.0 1.5 301.8 
47.0 112.0 107.0 92.0 50.0 423.0 

758,353 758,353 758,353 758,353 758,353 9,100,232 

1.54,351 66,627 53,710 6l,9l5 49,)68 615,337 

229/l02 99,109 79,896 101,055 73,437 915.333 
0 0 0 0 0 0 

22,(f/7 9.5~ 7,6& 9,717 ?,o61 88,013 
65,489 28,269 22,789 28,824 20,946 261,080 

39,818 39,818 39,818 39,818 39,818 477,816 

1,269,690 1,001,705 962,247 l,OOS,701 948,983 11,457,810 

451,5'24 451,524 45U24 451.524 451,.524 5,418,284 

58,100 58,100 58,100 58,100 58,100 697,200 

.Sll,337 243,353 203,894 247,349 100,630 2,357,578 
38,446 91,616 87,526 15.256 40,000 346,014 

S0,835 121,J.39 ll.S,731 99,Sll1 54.080 4S7,Sl7 
139,605 139,605 !39,605 139.605 139.!IOS 1.675,256 
955,084 563,626 533,666 605.614 &8,619 7,950,388 

58,100 58,100 58,100 58,!00 58,100 6<17,200 
5,840 5,s.:-0 5,ll40 5,840 5,840 70,a!O 

52,U.0 52,260 52,260 S2,2«l 52,260 6ZT,120 

167,224 167,224 167,224 167,224 167,224 2,006,692 
89,281 212,755 203,2$7 174,76'.l ~,980 803,531 

5,840 5,840 5,840 5,840 S,840 70,080 
262,346 385,820 376,322 347,m 2611,044 2,880.~ 

1,269,600 l,001,7Cl5 962,247 1,005,701 948,!183 11,457,810 

1,007,344 615,886 585,926 657,874 680,939 8,577,508 

Z,084,426 2,343,190 2,210,495 2,<>17,840 1,957,133 
3.0')1.770 2.959.<n6 2.796,421 2.705.714 2.63ll.072 
758,353 758,353 758,353 758,353 758,353 9,100,232 

18,200 18,200 18,200 18,200 18,200 218,406 
16,572 16,572 16,512 16,572 16,572 198.860 
25,000 25,000 25.000 25.000 25.000 150,000 

748,581 748,581 748.581 748.581 748.581 8.832.966 
0 0 0 0 0 0 

258,764 ·132,695 -162,6.55 -oo;xn -(17,642 ·2.SS,459 
198,240 65,545 -97,110 -187,817 -255,459 

2,343,190 2,210,495 2.CM7,840 \,957,133 1,889,491 
323.418 139,368 112.3.50 142,105 103,267 961,512 
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Knight Piesold Ltd. 
CONSUL TING ENGINEERS 

a$SUm.Jltl01lS! 

daily Ole throoghput (tpd) = 13,425 

tills % solids = 35% 

iails S.G. = 2.78 

initial pond volume (m3) = 1,889,491 

water oontent of ore "' 4 % 

DESCRIPTION 

A Jtainfall (mmlmomh) 
B Snowfall (mm/lllOO!h) 
c Evaporalion (mm/month) 

1 

2 
3 
4 

5 
6 
7 

8 

9 
0 
1 
2 
3 

• l 

l.S 

6 
7 

<WATER IN> (m3) 

Wbhsluny 

Precipilation onto pond 
Beach runoff 
Unprcp' d b:lsin runoff 
Prep· d basin runoff 
Recovery from cpea pit: 

> > > Total Water Input 

<WATER Otrr> (m3) 

Supemab.Dt RocoV"')' 
( +) RCCO\'ery from tailings 

(·) Sup:ige 
( +) TOtll prcclpi'.:uion runorr 

(·) Evaporation from pond 
{·) Evaporation from beach 

( +) CoMolidation to fmal density 
Sub-total (Water recovered a. SIN) 

Underdr.IJ:naae recoveiy 
( +) Underdninage 

(·) Seepage loo= l 

l 8 Sub·tO<al (JI.Ur recovered as U/D) 

Unrecoverable Water 

9 Watu retained in ttilings 

prodpilation 

g/W infilll2tio!l 

0 2 
2 
22 

Evaporation from beach and pond 

1 Seepage looses 
Sub-10<al (Unrecoverable water) 

3 > > > Total Water Output 

Monthly water available (excluding stored water in TSF) 
Available stored water in TSF at i-fonino, of month 

2 6 T<Kal M0111h/v Waur Availablt 
7 Water includtd with slurry 2 

~ 

2 
30 
3 
32 
3 

34 
3 
3 

8 Pr® water input to mill 
9 Water in ore 

Water for du.st cootrol on roods 

1 T<Kal Mill Wow /l.e(JUfrtil 
Addition.al makeup Wolter required 

3 Molllbly pn:cipila.tlon water surplU$/deficlt 
l\nnll3l cumubtivc preeipibtion •UIJ'lus/deficit 

S 'TObl w:>tcr in ·rsl' ot end of month (Incl. min• sit• runofl) 
IC l!xce.u .rnnoff not diverted into <all.ings pond 

TABLEA.U 
JMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
TAILINGS s·roRAGE FACILITY 
MONTflL V WATER BALANCE 

VEARl2 

min. fresh water makeup(%) • 2% 

initial dry density (lfm3) = 0.9 

flll31 dry denslry (1fm3) = 1.3 

lOlal pit a= {h3} = 65 
pit g/w inrntratioo (m3/mo) = 39,818 

OCT NOV DEC 

48.3 17.3 7.6 
12.0 39.7 6f>.7 

15.0 0.0 0.0 

758,353 758,353 758,353 
42,430 15,198 6,1576 
57,389 20,556 9,030 

0 0 0 
4,344 1,556 684 
16,753 6,001 2,636 
39,818 39,818 39,818 

919,088 841,480 817,197 

451,524 451,.524 451,524 
58,100 58,100 58,100 

160,735 83,128 58,844 
13, 185 0 0 
15,852 0 0 

139,605 139,605 139,605 
664,726 6 16, t.56 591,873 

58,100 58,100 58,100 

5,840 5,840 5,840 
52,260 52,260 52,2li0 

167,224 167,224 167,224 
29,037 0 0 
5,840 5,840 5,840 

202,101 173,064 173.064 

919,088 841,480 817,197 

716,986 668,416 6-14,133 
1.889,491 1,857,897 um.733 
.2,006.478 2,526,313 2,446,865 

758,353 758,353 758,353 

18,200 18,200 18,200 
16,572 16,572 16,572 
25.000 0 0 
748.58! 723.S&l 723,581 

0 0 0 
·31,594 -55,164 ·79,448 
-31 ,594 -R6,759 -166,207 

1,g57,897 l ,8<1.l,733 1,72:l,2l!5 

8Z.S95 29,.584 12,996 

anpreparcd basin area (ha) = 0 

prepared basin area (ha) = 10 

beach area (ha) = 132 

po!!d area (ha) = 88 

beach e\'aporation factor = 0.80 

JAN FEB MAR APR 

6.8 6.0 6.0 24.2 

68.1 Sl.7 38.2 18.7 
0.0 0.0 0.0 0.0 

758,353 758,353 758,353 758,353 
5,974 5,211 5,271 159,182 
8,080 7,129 7,129 215,3()1 

0 0 0 0 
612 540 540 16,299 

2,359 2,081 2,081 62,852 
39,8! 8 39,818 39,818 39,818 

815,194 813, 191 813,191 1,251,807 

451,524 451,524 451,524 451,524 
58,100 58,100 58,100 58,100 
56,84 1 54,839 54,839 493,455 

0 0 0 0 
0 0 0 0 

139,005 139,605 139,605 1.39,605 
589,870 587,867 587,SS/ 1.026.483 

58,100 58,100 58,lCXl 58,100 

5.840 5,840 5,840 5,840 

52,260 52,2li0 52,260 52,260 

167,224 167,224 167,224 167,224 
0 0 0 0 

5,840 5,840 5,840 5,840 
173,064 173,064 173.064 173,064 

815,194 813,191 813,191 1,251,807 

642,130 640,127 640,127 l,078,743 

1.723.285 l.64L834 J,558..381 J.474,927 

2,365.415 2.281.961 2,198,508 2,553,671 

758,353 758,353 758,353 758,353 

18,200 18,200 18,200 18,200 
16,S?Z 16,57Z 16,572 16,572 

0 0 0 0 

723.SSJ 723S8l 7.23.581 723.581 
0 0 0 0 

·81,451 -83,453 -83,453 355,163 
-247,657 -331.111 ·414,.564 ·59,401 
1,MJ,Kl4 1,5S8,3g1 1,474,!1.!7 2 , 139,957 

11,628 10,2(i() 10,260 0 

!!!! ~ ~ 
unprep'd basin runoff coeff. = 20% 24% 29% 

prep'd basin nllloff coeff. = 90% 90% 90% 

beach ruJloff coeff. = 90% 90% 90% 

pil area runoff coeff. = 45% 50% 55% 

MAY JUN JUL AUG SEP ANNUAL 

45.3 81.5 65.7 83.0 58.9 450.4 

5.3 0.0 0.0 0.0 1,5 301.8 
47.0 112.0 107.0 92.0 50.0 423.0 

758,353 758,353 758,353 758,353 758,353 9,100,232 
165,861 71,595 57,715 73,001 53,050 661,.224 
224,337 96,837 78,064 98,738 71,753 894,345 

0 0 0 0 0 0 

16,982 7,331 5,909 7,474 5,432 67,7(]], 

65,489 28,269 22,789 28,824 20,~6 26L,080 

39,818 39,818 39,818 39,818 39,8!8 477,816 

1,270,841 1,002,202 962,648 1,006,208 949,351 ll,462,399 

451,524 451,524 451,524 451,524 451,524 5,4 18,284 
58,!00 58.100 58,100 58,100 58,100 6'fl,200 
512,488 243,850 204,295 247,855 190,998 2,362,167 
41,313 98.448 94,053 l!0,868 43,950 371,817 

49,670 118,362 113,078 97,2'26 52,840 447,()26 

139,605 139,605 139,605 139,605 139,605 1,675,256 

954,534 Sli0,068 530.193 602,790 t0.7,237 7.939,664 

58,100 58,100 58,100 58,100 58,100 6'J7,200 

5,840 5,840 5 ,840 5,840 5,840 70,080 

52,2li0 52,260 52,260 52,260 52.260 627,120 

167,224 167,224 167,224 167,224 167,224 2,006,692 
!l0,983 216,810 207,131 l78,09<1 96,790 &18,843 
5,840 5,840 5,840 5,840 5,840 70,080 

264,047 389,874 380,195 351,158 269.854 2,895,615 

1,270,841 1,002,202 962,648 1,006,20& 949,351 11,462,399 

1,006,794 612,328 582,453 655,ll50 679,497 8,566,784 

2,.139,951 2,398,.170 2.261.9J8 2.095.790 2.ooi.260 
3,146,751 3.010,499 2,844.371 2.750,840 2,681.757 
758,353 758,353 75&,353 758,353 758,353 9,100.232 
18,200 18,200 18,200 18,200 18,200 218,406 
16,Sn 16,572 16,572 16,sn l<i,57Z 198,8(,0 
25.000 25.000 25.000 25.000 25.000 150.000 
74$.581 748,581 74.8.SSl 748-~l 748.S81 .8.832..966 

0 0 0 0 0 0 
258,213 ·136,252. ·166,128 ·93,531 -69,084 -266,183 
19R.ftl2 62.5(~) ·lffi,51\R ·197,099 ·266,IRJ 

2 .39\S, 170 l .'.26l,9l8 2,095,790 2 ,002,2© 1,933, 176 

323.418 139,:)68 112 ,350 142,105 103,267 CJ77,832 
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a~sumptmfls: 

daily ore througbp~t (!pd) • 13,425 

iails % solids c 35 % 
tills s.o. = 2.78 

initial pood volume (m3) = 1,933,176 

water content of ore = 4 % 

DESCRIPTION 

A Rainfall (uunlmonlll) 
B :SnowUU (mm/mooth) 
c evaporation (mm/monl.b) 

<WATER IN> (Jn3) 

1 Wunsluny 
2 Prccipitalion onto pond 

3 Beach runoll 
4 Un prep· d b3$in Nnofl 
5 Prep" d b3$Ul I\lllOfl 

6 Recovery from open pit: precipitation 

7 g/w inftltr:uion 

8 > > > TOia.i Water lopu! 

<WATER OUT> (m3) 

Supernatant Rccovery 

9 ( +) Rccovery from tailings 
10 (-) Seepage 

11 ( +) Tola! precipitation .llllloff 
12 (-) EV3p(lration from pond 

13 (·) l!vapo.tatfoa from !=ch 
14 ( +) CoDsolidatlon to final density 
15 Sub-tot>.! (Water rccovtred as SIN) 

Undercir.ainage recovery 
16 ( +) Underdl"ainage 
17 (-) Seepage losses 
18 SulH<>tal (Waler recovered as U/D) 

Unrecoverable Water 
19 Water retained in tai1ing;s 
20 Evaporalioo from beach and pood 
21 Seepage losses 
22 Sub·lotal (Unrecoverabl.e water) 

23 > > > Total Water 0utpu1 

24 MOlllbly water available (excluding Slorcd water in TSF) 
25 Available stored water in TSF at "-<>innhii: o( month 
26 Total MOfflhly Wattr Avaiklb/t 
27 Water included with slurry 
28 Presh waier input 10 mill 
29 Water in ore 
30 :Watu for dust COlllrol on roads 
31 Tela/ Mill Water R<Wllired 
32 !Additional makeup water required 
3l IM•lllhly prcdpitation water ~rplw/deficit 
34 Annual cumulative precipitation surplu.'1 deficit 
35 Total water in TSP at end of month (incl. mine site tunofi) 
3~ Excess runoff not diverted IIllo iailings p<>nd 

TABLE A.13 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACJIJTY 
MONTHLY WATER BALAl\'CE 

YEAR 13 

min. fre.lh water makeup(%) = 2% 

initial dry density (tJm3) = 0.9 

fmal diy density (tJm3) = 1.3 

total pil area (ha) = 65 

pit g/W infiltration (m3/mo) = 39,818 

OCT NOV DEC 

48.3 17.3 7.6 

12.0 39.7 66.7 

15.0 0.0 0.0 

758,353 758.353 758,353 
45,326 16,235 7,132 

56,520 20,244 8,893 
0 0 0 

2,(IJI 934 410 
16,753 6,001 2,636 
39,818 39,818 39,818 

919,377 841,584 817.243 

451,524 451,524 451,524 
58,100 s.~.100 58,100 

161.025 83,232 58,890 
14,085 0 0 
15,612 0 0 

139,605 139,605 139,605 
664,356 616,2© 591,918 

58,100 58,100 58,100 
5,&40 5,8$0 5,840 

52,2© 52,260 52,260 

167,224 167,224 167,224 
29,691 0 0 

5,840 5,840 S,8-10 

202,761 173,064 173,064 

919,377 841,584 817.243 

716,616 668,520 644,178 
1.933.176 l,901.2ll 1.846,151 
2 .649.792 2.569,731 2.490.329 
758,353 758,353 758,353 
18,200 18,200 18,200 

16,572 16,572 16,572 
25,000 0 0 
748,581 723,581 723,581 

0 0 0 
-31,965 -55,061 -79,402 

-31.965 -87,025 -166,428 
l,901,211 1.~.151 l,766,748 

82,595 29,584 12,996 

11nprepared basin 3fC3 (ha) = 0 
prepared basin area (ba) = 6 

beach area (ha) = 130 

pond area (ha) = 94 

beacll evaporarion factor = 0.80 

JAN FEB MAR APR 

6.8 6.0 6.0 24.2 
68.l 51.7 38.2 18.7 
0 .0 0.0 0.0 0.0 

758,353 758,353 758,353 758,353 
6,:381 5,631 5,631 170.~8 

7,951 7,021 7,021 212,044 
0 0 0 0 

367 324 324 9,779 

2,359 2,081 2,081 62,852 

39,818 39,818 39,818 39,818 

815,235 813,227 813,227 !,252,894 

451,524 451,524 451,524 451,524 

58.lOO 58,100 58,100 58,100 
56,882 54,875 54,875 494,541 

0 0 0 0 
0 0 0 0 

139,605 139,605 !39,605 l39,605 
589.911 587,903 587,903 1,027,570 

58,100 58,100 58,100 58,100 

5,840 5,840 5,840 5,840 
52,260 52,260 52,260 52,260 

167,224 167,224 167,224 167.224 
0 0 0 0 

5,840 5,840 5,840 5,840 
173,064 173,0<>I 173,064 173,064 

815,235 813,227 813.221 1.252,894 

642,171 t>W,163 640,163 1,079,830 

1.766.748 1.685,338 1.601.921 1.518.504 
2.408.919 2.'.125.502 2.242.084 2..598.333 
758,353 758,353 758,353 758,353 
18,200 18,200 18,200 18,200 
16,572 16,572 16,572 16,572 

0 0 0 0 
723,581 723,581 723,581 723,581 

0 0 0 0 
-81,410 -83,417 -83,417 356,249 
-247,838 -331,255 -414,672 ·58,423 
l ,6&5,338 1,601,921 1,518.504 1,874,753 

11,628 10,260 10,260 309,867 

fil'. ~ ~ 
IUiprep'd basinnmoffcoeff. = 20% 24% 29% 

prep'd basin runoffcoeff. a 90% 90% 90% 
beach runoff coerr. = 00% 00% 90% 

pit area r1UJoff coetf. = 45% 50% 55% 

MAY JUN JUL AUG SEP ANNUAL 

45.3 Bl.5 6S.7 83.0 58.9 450.4 

5.3 o.o 0.0 o.o l.5 301.8 

47.0 112.0 107.0 92.0 50.0 423.0 

758,353 758,353 758,353 758.353 758,353 9,100,232 

177.183 76,4112 61,655 77,984 56,671 706,359 
220,941 95,371 76,882 97,243 70,666 880,805 

0 0 0 0 0 0 
10, 189 4,398 3,.546 4,485 3,259 40,621 
65,489 28,269 22,789 28.824 '20,946 261,080 
39,818 39,818 39,818 39,818 39,818 477,816 

1,271,973 1,002,691 963,042 l.(Xl6,706 949,713 11,466,913 

451,524 451,524 451,524 451,S>-4 451,524 5,418,284 
58,100 58,JOO 58,100 58.100 58,100 697,200 

513,620 244,338 204,689 248,353 191,360 2,366,680 
44,133 l05,16S 100.47'.l ~6.388 46,950 397,197 
48,918 116,570 111,366 95,154 52,040 440,258 

139,605 139,©5 139,t505 139,605 139.15()5 1,675,256 
953,598 555,629 525.879 599,240 625,399 1,9'25,565 

58,100 58,100 58,100 58,100 58,100 697,200 
5,840 5,840 5,840 5,840 5,840 70,080 

52-,260 52,260 52,260 52,260 52,260 627 ,JZO 

167,224 167,224 167,224 167,224 167,224 2,006,69'..! 

93,051 221,138 211,839 182,142 98,990 837,455 
5,840 S,840 5,840 5,840 5,840 70,080 

266,115 394.802 384,1)()3 355,206 272,054 2,914,227 

1,271,973 1,002,691 963.042 1,006,706 949,713 11,466,913 

1,005,858 607,889 578,139 651,500 671,659 8,552,6&5 
1,874.753 2.132.030 1.991.339 l.820,897 1.723.817 
2.880.611 2.739.919 2.569.478 2.472.3!.17 2 .401.475 
758,353 758,353 758,353 758,353 758,353 9,100,232 

18,200 18,200 18.200 18,200 18,200 218,406 
16,572 16,572 16,572 16,572 16,572 198,860 
25,000 25.000 25,000 25,000 25,000 !50 .. 000 

748,581 748,581 748,581 748.581 748,581 8 .832.966 

0 0 0 0 0 0 
251,2n -140,691 -170,442 -97,030 -70,922 ·280;?81 

198,854 58,163 -112,279 -209,359 -280,281 

2,132,0"'.,0 1,991,339 1,820,897 1,723,817 1,652,895 
32.3,418 139,368 112,350 142,105 103,267 l,Z87,699 
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daily ore lhro~put (lpd) = 13,425 

tails % solids = 35 % 
1.1ils s.o. = 2.78 

initial pond volume (ro'.l) = J ,652,895 

water content of ore = 4 % 

OESCRJPTION 

A R.ainfall (mm/mooth) 
B Snowfall (mmlmOnlh) 
C Evap-0tation (mm/mon!h) 

<WATER 1"1> (m3) 

1 Wilhsluny 
2 l'n:eipitation 0010 pond 
3 Beach I1lll0ff 
4 Un prep' d b:uin runoff 
s Prep· d basin. I1U10ff 

6 R.ecovezy from open pit: preeipitulon 

7 gtw Infiltration 

8 > > > Total Wattr IDput 

<WATER OUf> (m3) 

Sopematmt R.ecovei:y 

9 ( +) Recovery from 1.3ilings 
10 (-)Seepage 

ll ( +) Tocal precipita1i<>n runotr 
12 (-) Evaporation from pond 
13 (-) Jly;potation from beach 
14 ( +) Consolidation to final density 
15 Sub-lolal (J/attr recovered as Sii\') 

Underdrainage recovery 
16 ( +) Underdraioage 

17 (-) Seepage 1 ..... 

18 SUb-total (!Nau.r recovered as UID) 

Unreroverable Water 
19 W31#-t retained io talliDgs 

20 Evaporation from beach and pood 

21 Seep<1ge losses 
22 SUb-total (Unrerovenble water) 

23 > > > Total Water Onlput 

24 Moatl-.Jy water available (excluding stored water in TSP) 
25 Available stored water in TSP a1 ~of mooth 
26 Total Month'lv Wat~r AvaiUlbl• 
27 Water included wilh sluny 
28 l'resh water input to mill 
29 fWater in. ore 
30 Water for dust control on roads 
31 'Ic/oJ)IJj/I Water .R•nuir.d 
32 Additional ll12ktup water required 

33 Monthly prccipitatlon water S11IJ>lusldcficit 
34 Allnual cumul.ative precipitation swplus/deficit 
35 •rota! water in TSF at end of IJ]onlh (me!. mine site runoff) 
3( Excess runoff not diverted inro tailings pond 

TABLEA.14 
L\1PERJALME'l'Al.S CORPORATION 

MT. POI.LEV P.ROJECT 
TAILINGS STORAGE FACILITY 
MONTHLY WATER BALANCE 

YEAR14 

min. fresh w.>ter makeup(%) = 29& 

initial diy density (t/m3) = 0.9 

final dry density (tlm3) = l.3 

total pit area (ha) = 65 

ll!lpreyared basin. area (ha) = 0 

prepared basin area (ha) = 3 
beach acca (ha) • 127 

pond area (ha) = 100 

beach evaporation factor = 0.80 pit gtw inftltrattoo (m3/mo) = 39,818 

OCT NOV DEC JAN FEB MAR Al'R 

48.3 17.3 7.6 6.8 6.0 6.0 :24.2 
12.0 39.7 66.7 68.1 51.1 38.2 18.7 
15.0 0.0 0.0 0.0 0.0 0.0 0.0 

758,353 758,353 758,353 758,353 758,353 758,353 758,353 

48,271 17,290 1,595 6,796 5,996 5,996 181,095 

55,174 19,762 8,682 7,768 6,854 6,854 206,992 
0 0 0 0 0 0 0 

1.303 4<i/ 205 183 1& 162 4,890 

16.753 6.001 2,636 2,359 2,081 2,081 62,852 

39,818 39,818 39,818 39,818 39,818 39,818 39,818 

919,672 841,690 817,289 815,276 813,264 813,264 1.253,999 

451,524 451,$24 451,524 451,524 451.524 451,524 451,524 

58.100 SS,100 58,100 58,100 58,100 58,100 58,100 
161,319 83,337 58,936 56,92¢ 54,9ll 54,911 495,646 
15,000 0 0 0 0 0 0 
lS,240 0 0 0 0 0 0 

139,605 139,605 139.605 139.605 139,605 139,605 139,605 
664,107 616,365 591,965 589.952 587,940 587,940 1,028,674 

58,100 58,100 58,100 58,100 58,100 58, 100 58,100 
5,840 5,840 5,840 5,840 5,840 5,840 5,840 
52,260 5'2.260 52,260 52,260 52,260 52,260 52,200 

167,224 167,224 167,224 167,224 167,224. 167,224 167,224 
30,240 0 0 0 0 0 0 

5,840 5,840 5,840 5,840 5,840 5,840 5,840 
203,304 173,064 173,064 173,064 173,064 173,06! 173,06! 

919,672 841,690 817,289 815,276 813,2M 813,264 1,253,999 

716,367 668,625 644,225 642,212 640,200 640,200 1,080,934 

1.652895 1.620,682 J. 565,TJ.7 1,486,371 1,416,630 J.J43..5JO l.Z70,389 
2,369;1.62 2.289.307 2.209.951 2.128.583 2,Q56,830 1.983,709 2,3,SJ..324 
758,353 758,353 758,353 758,353 758,353 758,353 758,353 
18,200 18,200 18,200 18.200 18,200 18,200 l&,200 

16,572 16,sn 16,sn 16,572 16,572 16,572 16,sn 
25,000 0 0 0 0 0 0 
748,581 723.581 723.581 723.581 723.581 723.581 723.581 

0 0 0 0 0 0 0 
-32,213 -54,955 -79,356 -81,368 ·83,381 -83,381 357,354 

-32,213 -87,168 · 166,524 ·247,893 ·331,274 ·414,655 ·57,30l 
1,620,682 1,565,727 1,486,371 J,416,630 1,343,510 1,270,389 1,937,610 

82,595 29,584 12,990 0 0 0 0 

!!n: ~ "'" 
unprep' d basin l\llloff coeff. m W% 24% 29% 

prcp'd basin runoff cocff. = 90% 901' 90% 
beaclt ninoff CJJC!f. = 90% 90% 90% 

pit area runoff e<>eff. m 45% 50% 55% 

MAY JUN JUL AUG SEI' ANNUAL 

45.3 81.5 65.7 83.0 58.9 450.4 

5.3 0.0 0.0 o.o 1.5 301.8 
47.0 112.0 107.0 92.0 .50.0 423.0 

758,353 758,353 758,353 758,353 758,353 9,100,232 

188,693 81,451 65,660 83,050 60.352 752,246 

215,676 93,098 75,050 94,9Ui 68.983 859,817 
0 0 0 0 0 0 

5,095 2,199 1,773 2.242 1,630 20,311 

65.489 28,269 22,789 28,8];1 20.946 261.080 

39,818 39,818 39,818 39,818 39,818 477 ,816 

1,273,124 1,003,188 963,442 1,007,213 950,081 ll,471,501 

451,524 451,524 451,524 451,524 451,524 5.418,284 

58,100 58,100 58,100 58,100 58,100 6lJ1 ,200 
514,771 244,835 205,090 248,860 191,729 2,371,269 
47,000 112,000 107,000 92,000 50.000 423,000 
47,752 113,792 108,712 93,472 S0,800 429,76S 
139,605 139,605 139,605 139,605 139,605 1,675,256 
953,048 .552,072 522,406 .596,416 &3,9S7 7 ,914,841 

58,100 58,100 58,100 58,100 58,100 6'Tl,200 
5,840 5,840 5,840 5,840 5,840 70,080 

52,200 52,260 52,260 52,260 52,260 627,120 

167,224 167,224 167,224 167,224 167,224 2,006,692 

94,752 225,192 215,712 185,472 100,800 852,768 
5,840 5,840 5,840 5,840 S,840 70,080 

267,816 398,856 388,776 358,536 273,864 2,929,540 

1,273,124 1,003,188 963,442 1,007,213 950,081 11,471,501 

1,005,308 ©l,332 574 ,666 648,676 676,217 8 ,S<ll,961 
J,937,{iJ.l) z~.:m Z.O.l0,088 1,876,174 l.716;1.(f) 
2..942.9J.8 2.193.669 2.fi24.754 2,524,850 2, 452,486 

758,353 758,353 758,353 758,353 758,353 9,100,232 

18,200 1&,'.!00 18,200 18,200 18,200 218,406 
16,572 16,$72 16,572 16,572 16,572 198,860 

25,000 25,000 25,000 25,000 25,000 150,000 
748.581 748.581 748.581 748,581 748.581 8.832.966 

0 0 0 0 0 0 

256,121 -144,249 - 173,915 -99,904 -72,364 -291,005 

199,426 55,177 -118,737 -218,641 -291,005 
2 ,194,337 2 ,050,088 l,876,174 1,776,269 1,703,906 
323,418 139,368 112,350 142,105 103,267 l>l5.6S3 
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TABLEB.1 
IMPERIAL METALS CORPOR'\TION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONJ'RLY WATER BALANCE 
VEAR I 

catchment areas (ha): runoff coefficients: 

2/fJUU.~1 

J'JotrbATA\t(H\WA~KIW!L\t.US 

j)ESCRIPTION 

A Rainfall (mm/month) 
B Snowfall (mmlmanlb) 
c Bvaporalioo (mm/monlb) 

<CATCHMENT RUNOFF> (m3) 
Bast Waste Dump 

l Waste rock runoff 

2 Undisturbed e>tchmenl lUllOff 

West Waste Dump 

3 Waste rock runoff 

4 Undisturbed catchment nlllOf( 

Notlh Wast<> Dump 

5 Waste rock runoff 

6 Undi<turbed c.itchment runoff 

Mill Sitt 

7 Catchment runoff 

Additional Tailings Area C:itchmmt 

8 catchmcru runoff 

<TOTAL RUNOFF> (m3) 

9 East waste dump 
.0 NOC1h waste dump 
1 West waste dump 
2 Mlll lit<> 
3 Adclilional tailings area c:atclunent 

4 To<al Waste Dumps and MUI Site 

~ 
~tdump: 10 

West dump: 0 
North dump: 0 

Mill site: 20 
Addition.al tailings area : 0 

OCT NOV 

51.8 18.5 
12.9 42.6 
15.0 0.0 

3,107 l,llJ 
8,700 3,ll6 

0 0 
0 0 

0 0 
0 0 

7 ,872 2,819 

27,804 9,959 

11,808 4,229 

0 0 
0 0 

7 ,872 2,819 
27,804 9,959 

19,679 7,049 

5 Grand Total (111cluding additional tails catchment) 47,483 17,007 

~ 
70 waste rock c 

0 undisrurbtd e>tehment c 

0 mill Silt.; 

5 
240 

DEC JAN FEB MAR APR 

8.1 7.3 6,4 6.4 25.9 
71.S 73.l SS.4 41.0 20.1 
0.0 o.o 0.0 0.0 0.0 

489 437 386 386 11,657 
l,369 1,225 1,081 1,081 32,640 

0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 

1,239 l,108 978 978 29,532 

4,375 3,914 3,454 3,454 104.311 

1,8S8 1,662 1,467 1,467 44,298 

0 0 0 0 0 

0 0 0 0 0 
1,239 1,JOS 978 978 29,532 
4,375 3,914 3,454 3,454 104,311 

3,097 2.,771 2,445 2,445 13,829 
7,471 6.685 5,899 5,899 178,140 

- -, 

!!!)'. ~ wet 
58% 60% 62% 
209" 24% 2911\ 
65% 70% 15% 

MAY JUN JUL AUG SEP ANNUAL 

48.6 87.4 70.4 89.1 63.2 483.2 

5.6 0.0 0.0 0.0 1.6 323.8 
47.0 112.0 107.0 92.0 50.0 423.0 

12,146 5,243 4,227 5,346 3,885 48,423 
34,010 14,681 11,835 14,969 10,878 135,584 

0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 

31,321 13,282 10,707 13,543 9,842 123.221 

108,687 46,916 37,820 47,837 34 ,763 433.294 

46,156 19,924 16,061 20,315 14,763 184,007 

0 0 0 0 0 0 
0 0 0 0 0 0 

31,321 13,282 10,707 13,543 9,842 123,221 

108,687 46,916 37 ,820 47,837 34,763 433,294 

11,m 33,206 26,769 33,858 24,©S 3t:IT,228 
186,164 80,122 64,589 81,695 59,361 740,521 
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catchment areas (ha): 
clisrbd 

East dump: 15 
West dump: 0 
North dump: O 

Millsi1e: 20 
Additional tailings areic O 

" B 
c 

1 
2 

3 
t. 

5 
6 

7 

8 

9 
IO 
11 
12 

13 

14 

15 

JHNS1t:S$ 

.1MOl'.J)~tA,U.G4'fNA'l'DJUJ.'oS'TAl'NMJ..l'tS 

DESCRIPTION 

Rainfall (mm/month} 
Snowfall (mm/mondi) 
!!vaporation. (mm/month) 

<CATCHMENT RUNOFF> (m3} 

East Waste Dump 
Waste rock runoff 
Undisturbed catchment runoff 

West Waste. Dlltllp 
Waste rock ronorf 
Undisturlie<! catchment IUlloff 

Nonh Waste Dump 
w~ roclu:unoff 
Undisrurlle<! catchment IU11o!( 

Mill Sile 
Calcbment runoff 

Adc!itioo.al Tailings Axea Catcllment 
Catcl!mcnt runoff 

<TOTAL RUNOFF> (m'.l) 
Bast waste dwnp 
North wa..~ dump 
West ...,..re dump 
Mill site 
Additional t>ilings area catcluncnt 

Tobi Waste Dumps and Mill Site 
Grand Total (mcluding acldiuooal tails catchment) 

OCT NOV 

51.8 18.5 
12.9 42.6 
15.0 0.0 

4.557 1,632 
8,120 2,908 

0 0 
0 0 

0 0 
0 0 

7,872 2,819 

27,80-I 9,959 

12,678 4,541 
0 0 
0 0 

7,'012 2,819 
27,804 9,959 

20,549 7,360 
48,353 1.7.319 

TABLEB.2 
IMPERIAL METALS CORPORATION 

MT. POLLEY rROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEARl 

nJnoff coefficier11s: 

~ 
65 waste rock. = 
0 undisturbed catchment • 
0 mill site = 
5 

240 

DEC JAN FEB MAR APR 

8.1 7.3 6.4 6.4 25.9 
71.5 73.l 55.4 41.0 20.l 
0.0 0.0 0.0 0.0 0.0 

717 642 566 564 17,WI 
1,278 1.143 1,009 1,009 :l0,464 

0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 

1,239 1.108 'J78 'Jl8 29,532 

4,375 3,914 3,454 3,454 104,311 

1,995 1,785 1,575 1,515 47,562 
0 0 0 0 0 
0 0 0 0 0 

1,239 1,108 978 978 29,5'.l2 
4,375 3,914 3,454 3,454 11)$,311 

3,233 2,893 2,553 2,553 77,093 
7,@ 6,807 6,007 6,007 181,404 

drv ave.. ~ 
58% -(JC)% 6'2% 
20% 24% Z9% 
65% 70% 75% 

MAY JUN JUL AUG SEP ANNUAL 

48.6 87.4 70.4 89.1 63.2 483.2 
5.6 0.0 o.o 0.0 1.6 323.S 
47.0 112.0 107.0 !12.0 so.o 423.0 

17,815 7,690 6,199 7,841 5,698 71,020 
31,743 13,702 11,046 13,971 10,153 126,545 

0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 

31,321 13,282 10,707 13,543 9,842 123.221 

108,687 46,916 37,820 47,837 34,763 433,294 

49,557 21,392 17,245 21,812 15,851 197,.565 
0 0 0 0 0 0 
0 0 0 0 0 0 

31,,321 13,282 10,707 13,543 9,842 123.221 
108,687 46,916 37,820 47,837 34,763 433,294 

80,878 34,674 27,952 35,355 25,692 320,786 
189,565 81,590 65,772 83,192 (i(),455 754,080 
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caichment ~rcas (ha): 

East dump: 
Wost dump; 

Notthdump: 
Millsile: 

Additiooal tailings area: 
Jl(M1UJ 

J•108'DA.TA\U2n'NA~XU 

DESCRIPTION 

A Rain.WI (mm/IIlOlllh) 
B Snowf.all (Dllilillloruh) 
c BV3poratioo (mm/mootb) 

<CATCHMENT RUNOFF> (rn'.I) 
!last Waste Dump 

1 Waste rock run.of! 
2 Undisturbed catchment runoff 

!West Waste. Dump 
l Waste tock tllllOff 
4 Undisturbed catc:hmeo.t rnooff 

North Waste Dump 
5 Waste rock runoff 
6 Undisturbed catchment runoff 

Mill Site 
7 Catchment runoff 

Addiliooal Tailings Arca Catcluoeut 
8 Catchment runoff 

<TOTAL RUNOFF> (m3) 
9 East w.oste dump 
0 North waste dump 
1 Wost w.ute dump 
2 Mill site 
3 Additlooal tailings area catchment 

4 Total Waste Dumps and Mill Sire 
.S Grand Total (includi.og additiooal tails ca!Cbmcnt) 

OCT 

51.8 
12.9 
15.0 

6,007 
7,540 

0 
0 

0 
0 

1,m 

27,804 

13,548 
0 
0 

1.m 
27,804 

21,419 
49,223 

~ 
19 
0 
0 

20 
0 

NOV 

18.5 
42.6 

0.0 

2,152 
2,701 

0 
0 

0 
0 

2,819 

9,959 

4,852 
0 
0 

2,819 
9,959 

7,672 
17,631 

TABLEB.3 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEAR 3 

runoff coefficients: 

~ 
61 wa.<terock = 
0 undisrurb<d catchment = 
0 mill site= 
5 

240 

DEC JAN FEB MAR AI'R 

8.1 7.3 6,4 6.4 25.9 
71.5 73.l 55-4 41.0 20.1 

0.0 0.0 0.0 o.o 0.0 

')15 846 746 746 22,537 
l,186 1,062 'l37 937 28,288 

0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 

1,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,454 l~.311 

2,132 l ,907 1,683 1,683 50,826 
0 0 0 0 0 
0 0 0 0 0 

1,239 I.LOS 978 978 29,53? 
4,375 3,914 3,454 3,454 104.311 

),370 3,016 2 ,661 2,661 80,357 
7,745 6,930 6,115 6,115 184,668 

!!!I ave. ~ 
58% - (>()% 62% 
20% 24% 29111 
65% 70% 75% 

MAY JUN JUL AUG SEP M'NUAL 

48.6 87.4 70.4 89.l 63.2 483.2 
5.6 0.0 0.0 0 .0 1.6 323.8 
47.0 112.0 107.0 n.o 5().0 423.0 

23,483 10,137 8,171 10,336 7 ,SU 93,617 
29.475 12,723 10,257 12,973 9,4z:J 117,506 

0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 

31,321 l3,'28Z 10,707 13,543 9,842 123,221 

108,687 46 •. 916 37,820 47,837 34,763 433.294 

52,958 22,800 lS,428 23,'.309 16,938 211,123 
0 0 0 0 0 0 
0 0 0 0 0 0 

31,321 13,282 10,7(11 13,543 9,842 123,221 
108,687 46.916 37,820 47,837 34,763 433,294 

84.279 36,142 29,136 36,852 26,780 334,345 
192,966 83,058 66,956 84,6811 61,543 767,638 
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catcllment areas (ha): 

Bast dump: 
West dump: 
North damp: 

Mill site: 
Addilional tailings area: 

PESCRIPTION OCT 

A Rainfall (mmlmonlh) 51.8 
B ~owfall (mmlmoruh) 12,9 
C j?v.apol3li.oo. (mm/moo.th) 15,0 

<CATCHMENT RUNOFF> (ml) 
jl.a.stWasteDump 

I Wa.<te rock runoff 7,4S7 

2 Undisturbed catchmeru nmoff 6,960 

West Waste Dump 
3 Waste rock runoff 0 
4 Undisturbed catchment runoff 0 

No!111 Waste Dump 
s Wa.ste rock runoff 0 
~ Undisturbed caxchment nmoff 0 

Mill Site 
7 CalchmC<lt runoff 7.872 

Additional Tailiogs Area ~tchln<nt 
8 Catchme.ru runoff 27,804 

<TOTAL RUNOFF> (m'.l) 
9 East waste dump l4 ,4l8 
0 Nonh w.ute dump 0 

J Ww. waste dump 0 
1 2 M'ill site 7,872 
3 Addi!looal W1ings area catchment 27,804 

4 Tol:ll Waste Damps :1nd Mill Site 22,289 
5 Gr.ind Total (mcluding additional tills catchment) .50,093 

dist' bd 
24 
0 
0 
io 
0 

NOV 

18.S 
42.6 
0.0 

2,671 
2,493 

0 
0 

0 
0 

2,819 

9,959 

5,164 
0 
0 

2,819 
9,959 

7,984 
17,942 

TABLEB.4 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALA.11/CE 
YEAR4 

runoff coe!licieotl: 
undist'bd 

56 waste r(tCk • 
0 undisrurbed carcbmeru = 
0 mill 'itt : 
5 

240 

DEC JAN FEB MAR APR 

8.1 7.3 6.4 6.4 25.9 
11.5 73.l 55.4 41.0 20.1 
0.0 0.0 0.0 0.0 0.0 

l.173 1,050 9'l6 926 27,'177 
l,095 980 865 865 26,112 

0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 

1.239 1.108 978 978 29,.532 

4,375 3,914 3,454 3,454 104,311 

2,269 2,030 l,791 1,791 54,090 
0 0 0 0 0 
0 0 0 0 0 

l ,239 l,108 918 978 29,532 
4,375 3,914 3,454 3,454 104,311 

3,507 3,138 2,769 2,769 83,621 
7,882 7,052 6,223 6,223 187,932 

!l!Y ave. Wei 

58% 60% 62% 
20% 24% 29% 
65% 70% 75% 

MAY JUN JUL AUG SEP Al\'NUAL 

48.6 87.4 70.4 89.l 63.2 483.2 
5.6 0.0 o.o 0.0 1.6 323.8 
47.0 112.0 1cn.o n.o 50.0 423.0 

29,151 12,583 10,!44 12,830 9,324 116,215 
27,208 11,744 9,~ ll,975 8,702 108,467 

0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 

31,321 13.282 10,707 13,543 9,842 123,221 

108,687 46,916 37,820 47,837 34,763 433,2~ 

56,359 24,328 19,612 24,805 18,026 224,682 
0 0 0 0 0 0 
0 0 0 0 0 0 

31,321 !3,282 10,707 13,543 9,842 123,221 
108,687 46,916 37,820 47,837 34,763 433,294 

87,680 37,610 30,319 38,349 27,868 347,903 
196,367 84,526 68,139 86.185 62,631 781,197 
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catchment areas (ba): 

East dump: 
We<t dump: 
Nonhdump: 

Mill sire: 
Additional tailings area: 

A 
B 
c 

I 

2 

3 
4 

5 
6 

7 

8 

9 
LO 
l1 
lZ 
13 

14 
LS 

l/(/J'Sl4:S~ 

J:".lcmrz>i\Ti\\JCCONA1'EIMI'>STA.T~ 

OESCRIPTJON 

IWnfall (mm/moo.lb) 
Snowfall (mmlmon!h) 
Bvaporation (mmlmoo!h) 

<CATCHMENI' RUNOFF> (m3) 
&st Waste Dump 

Waste rock runoU 
Ucdisturbed catchment runoff 

West Waste Dump 
Wasrt rock runoff 
Undisturbed catchment runoff 

Norlh Waste Dump 
Wasrt rock runoff 
Undisturbed catchment ntn<>ff 

Mill Site 
catchment runoff 

Additional Tuilings Area Catctlment 
Catchment runoff 

<TOTAL RUNOFF> (m3) 
East waste dump 
North wam d'1ll!p 
Westw.ute dump 
Mill site 
Additiooal 12iling• area catchment 

Total Waste Dumps and Mill Site 
Grand Total (bi.eluding additional tUh calchmelll) 

OCT 

51.8 
12.9 

15.0 

8,907 
6,380 

0 
0 

2,900 
9,405 

7,872 

27,801 

15,288 
12,305 

0 
7,872 
27,80-1 

35.464 
63,268 

~ 
29 
0 
9 

20 

0 

NOV 

18.5 
42.6 

0.0 

3,190 
2,285 

0 
0 

l,039 
3,369 

2,819 

9,959 

5,416 
4,407 

0 
2,819 
9,959 

12,702 
22,661 

TABLE 8.5 
IMrERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEARS 

runoff coefficients: 
~ 

51 wasternck: 
0 lllldistllrbtd catchment -
76 mill site a 

s 
240 

DEC JAN FEB MAR APR 

8.1 7.3 6.4 6.4 25.9 
71.5 73.1 55.4 41.0 20. 1 
0.0 0.0 o.o 0 .0 0 .0 

1,402 1,254 1,107 1,107 33,417 
1,004 898 193 193 23,936 

0 0 0 0 0 
0 0 0 0 0 

456 408 36() 3<iO 10,880 
l ,480 1,324 1, 168 1,168 35,283 

1,239 1,108 978 978 29,532 

4,375 3,91• 3,454 3,454 10-1,311 

2,406 2,152 !,899 1,899 57,354 
1,936 1,732 1,529 1,529 46,163 

0 0 0 0 0 
l,239 l,108 978 978 29,532 
4,375 3,914 3,454 3,454 10-1,311 

5.580 4.993 4,405 4,405 133,()48 
9,955 8.900 1 ,859 7,859 237,359 

!!n: ave. wet 

5896 - 6()% - 6296 

2096 24% 29% 
65% 70% 75% 

MAY JUN JUL AUG SEP ANNUAL 

48.6 87.4 70.4 89.1 63.2 483.2 

5.6 0.0 o.o 0.0 1.6 323.8 
47.0 ll2.0 107.0 !>'2.0 50.0 423.0 

34,820 15.030 12,116 15,325 11, 137 1.38,812 
24,941 10,766 8,679 10,977 1.'J71 99,428 

0 0 0 0 0 0 

0 0 0 0 0 0 

11,337 4,894 3,9t5 4,990 3,626 45,195 
36,763 lS,869 12,793 16, 18 1 11,758 146,56() 

31,321 13,282 10,700 13,543 9,842 123,221 

108,687 46,916 37,820 47,837 34,763 433,2!» 

59,760 25,796 20,195 26,302 19,114 238,240 
48.100 20,763 16,737 21,170 15,384 l9l,754 

0 0 0 0 0 0 
31,321 13,282 10,700 13,543 9,842 123,221 
108,687 46,916 37,820 47,837 34,763 433,21» 

139,180 59,841 48.240 61,016 44,340 553,216 

W,868 106,757 86,060 108,852 79,103 986,509 
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Knight Piesold Ltd. 
CONSULTING ENGINEERS 

catchment areas (ha): 

&st dump: 
Wutdump: 
North dump: 

Mill site: 
Additional tailings aiu: 

tMSt•~ 

f·'ft:ifN>ATA\1C fW"1'Dft,UtST.UNJLU.D'.S 

DESCRIPTION 

A Rainfall (mm/month) 
B Snowfall (mm/month) 
C l!:vaporarion (mm/mootb) 

<CATCHMF.NI' RUNOFF> (m3) 
East Waste OWDp 

l Waste roclc runoff 
2 Undisturbed catchment ronofi 

West Waste Dump 
3 Waste rock ronoff 
4 Undisturbed catchme1>t fUJIOf! 

Nonh Waste Dump 
s Waste rock runoff 
6 Undisturbed catchment ronoff 

Mill Sile 

7 Calcbment !llllof! 

Add.iliooal Tailings AJea Clltchmtnt 
8 Catchment llllloff 

<TOTAL RUNOFF> (m3) 
SI Ea.<t waste dump 

0 Nonh waste dump 
1 Wt$t waste dump 

2 Mill site 
3 Additional r.aillngs area catchment 

4 Total Waste Dumps and Mill Site 
s Gnnd Total (mclllding additional bll.s catchment) 

OCT 

5L8 

12.9 
15.0 

10,357 

5,800 

0 
4,599 

5,800 
8,245 

7,872 

27,804 

16,1.SS 
14,045 

4,599 

7,872 
27,804 

42,673 
70,477 

~ 
33 
0 
19 
20 

0 

NOV 

18.5 

42.6 
0.0 

3,710 
2,f117 

0 
1,647 

2/J77 

2,953 

2,819 

9,959 

5,1fI1 
5,031 
l.647 

2,819 
9,959 

15,284 
25,243 

TABLEB.6 
IMPERL\L METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEAR6 

runoff coefficients: 
und;.,t'bd 

47 v.iaste rock = 
37 undislll!bed "'11Chm<:nt ~ 

66 mill site= 
5 

240 

DEC JA.J.'i FEB MAR APR 

8.1 7.3 6.4 6.4 25.9 

71.S 73.l 55.4 41.0 20.1 
0 .0 0 .0 0.0 0.0 0.0 

1,630 1,458 1,287 1,287 38,858 
913 817 721 7Zl 21,760 

0 0 0 0 0 
724 647 511 571 17,253 

913 817 721 721 21,760 

1.297 1.161 1,024 l ,02A 30,931 

l,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,4S4 104,311 

2,.542 2,275 2,0Cll 2,0CTl 6:>,618 

2,210 1,977 1,745 1,745 52,691 
724 647 571 571 17,253 

1,239 1,108 978 978 29,532 
4,375 3,914 3,454 3,454 104,311 

6,715 6,008 5,301 5,301 160,093 
11,090 9,m 8,755 8,755 264,404 

!!n'. ave. Wet 

58% 00% - &% 

20% 24% 29% 
65% 70% 75% 

MAV JUN JUL AUG SEP ANNUAL 

48.6 87.4 70.4 89.l 63.2 483.2 

5.6 0.0 0.0 0.0 1.6 323.8 

47.0 112.0 107.0 92.0 50.0 423.0 

40,488 17,477 .14,089 17.820 12.950 161,409 
22,673 9,787 7,890 9,979 7,252 90,389 

0 0 0 0 0 0 
17,977 7,760 6,255 7,912 5,750 71,666 

22,673 9,m 7,SSXl 9,979 7,25'2 90,389 

32,228 13,912 11,2 15 14,185 10,308 128,482 

31,321 13,282 10,7f17 l3,.543 9,842 123,221 

Hl8,687 46,916 37,820 47,837 34,763 433,294 

63,161 27,264 21,978 27,799 20,202 251,799 

54,902 23,699 19,104 24,164 17,560 2 18.871 
17,977 7,760 6,255 7,912 5,750 71,666 

31,321 13,282 10,707 13,543 9,842 123,221 
108,687 46,916 37.820 47,837 34.763 433,294 

167,3(1() 72,005 58,()46 73,418 53,353 665,557 
276,047 118,921 95,866 121,255 88,116 J,098,850 
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catchment areas (ha): 

DESCRIPTION 

A Ramfall (mm/mO!lth) 
B Snowfall (mm/month) 
C llvapar:itioo (mmlmoruh} 

1 
2 

3 
4 

s 
6 

7 

8 

ll 

0 1 
u 
2 
3 

4 

<CATCHMENT RUNOFF> (m3) 
Bast Wll<te Dump 

Waste rock runoff 
Undisturbed catchment runoff 

West Waste Dump 
Waste rock runoff 
Undisturbed catchment runoff 

North Wa.te Dump 
Waste roe.It runoff 
Undisturbed catchmeni ronoU 

Mill Site 
Catchment runoff 

Additional Tailings Arca Catchment 
Catchment runoff 

<TOTAL RUNOFF> (.,,3) 
East waste dump 
North waste dump 
West w.ute dump 
Millsi!e 
Additiooal uiliog1 area catchmOllt 

TO!al Waste Dumps and Mill Sile 

l!ast dump: 
West dump: 
North dump: 

Mllhite; 
Additional tailings area: 

OCT 

51.8 
12.9 
15.0 

U,808 
S,220 

699 
4,319 

8,700 
7,085 

7,872 

27,804 

17,028 
15,785 
5,018 

7,872 
27,804 

45,702 

5 Grand Total (including additional tails catcb=l) 73,506 

dist'bd 
38 
2 
28 
20 
0 

NOV 

18.S 
42.6 
0.0 

4,229 
1,870 

250 
1,547 

3,116 
2,538 

2,819 

9.959 

6,099 

5,654 
1,797 
2,819 
9,959 

16,370 
26,328 

TABLEB.7 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEAR7 

nmoff coeflicients: 
undist'bd 

42 waste rock= 
35 undisturbed catchment = 
57 mill site = 
s 

240 

DEC JAN FEB MAR APR 

8.1 7.3 6.4 6.4 25.9 
71.5 73.1 55.4 41.0 20.1 
0.0 0.0 0.0 o.o 0.0 

1,858 L,662 1,467 1,467 44,298 
821 735 64S 648 19,584 

110 98 87 87 2,623 
680 608 537 537 16,204 

1,369 1,225 1,081 1,081 32,640 
1,1!5 997 880 880 26,579 

1,239 l,108 978 978 29,532 

4,375 3,914 3,454 3,454 104.311 

2,~9 2,397 2,115 2,115 63,881 
2,484 z;m 1,961 1,961 59.219 
790 706 623 623 18,826 

1,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,454 104,311 

7,191 6,434 S,617 5,617 171,459 
U,566 10,349 9,131 9,131 275,770 

drv ~ wet 
58% 60% - 62% 

20% 24% 29% 
65% 70% 75% 

MAY JUN JUL AUG SEP ANNUAL 

48.6 87.4 70.4 89.l 63.2 483.2 

5.6 o.o 0.0 o.o 1.6 323.8 
47.0 112.0 107.0 9'2.0 50.0 423.0 

46,156 1.9,9'24 16,061 20,315 14,763 184,007 
20,406 8,l!Oe 7,101 8,981 6,521 81,350 

2,733 1,180 95L 1,203 874 10,895 
16,883 7,288 S,815 7,431 5,400 67,30& 

34,010 14,681 ll,835 14,969 10,878 135,584 
27,694 11,954 9.637 12,189 8.858 110,404 

31,321 13,282 !0,7fJ/ 13,543 9,842 123,221 

108,687 46,916 37,820 47,837 34.763 433,294 

66,562 28,732 23,162 29,296 21,289 265.357 

61,704 26,635 21,471 27,158 19.735 245,988 
19,616 8,468 6,826 8,634 6,274 78,203 

31,321 13,282 10,707 13,543 9,842 123.221 
108.687 46,916 37,820 47,837 34,763 433,294 

179,203 77,117 62,167 78,631 57,141 7 J2,769 
'1%7,890 124,033 99,987 126,468 91,90l l ,146,062 
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catchmenl areas (ha): 
dist"bd 

East dump: 43 

West dump: 5 
North dump: 37 

Mill site: 20 

Aclclitioaal tailings area: 0 

A 

ll 
c 

2 

3 

5 

6 

7 

8 

9 
JO 
11 
11 
13 

t4 

15 

2.lf.t"J)l~ 

J:VOfl";QA..-YA\•Qfl'NATiiXIMl.'Wl'ANlMLXIS 

l>ESCRIPTION 

.Rainfall (mm/monlb.) 
Snowfall (mm/month) 
Evaporation (m.m/monlh) 

<CATCHMENTRUNOFF> (m3} 
llast Waste Dump 

Waste rock nmoff 
Undisturbe<l carchmelll tunoff 

West Waste Dump 
Waste rock I1llloff 
Undisturbe<l catebmcni runoff 

North Wasie Dump 
Waste rock nmo(f 
Undisturbed catehmtnt runo!C 

Mill Site 
catchment runoff 

Additional Tailings ~ Catcbmelll 
Catchment ronocr 

<TOTAL RUNOFF> {m3) 
&st waste dump 
NoI1h waste dump 
Wes.1wa11edlllXlp 
Mill site 
Addition.al tailings area catchment 

Total Waste Dumps and Mill Site 
Grand Total (including rulditiot1.'.ll t:iils catchment) 

OCT NOV 

51.8 18.5 

12.9 42.6 

15,0 o.o 

13,258 4,749 
4,640 1.662 

1,398 501 
4,039 1,447 

ll,600 4,155 

5,924 2,122 

7,872 2,819 

27.804 9 ,959 

17,898 6,411 

17,525 6,Zn 
5.438 1,948 
7 ,872 2 ,819 
27,804 9,959 

48,732 17,455 
76,536 27,413 

TABLEB.8 
IMPERIAL METALS CORPORATION 

l\fi'.POLLEYPROJECT 
MINE SIT£ RUNOFF 

MONTHLY WATER BALANCE 
YEARS 

runoff coeffieicrus: 
undist'bd 

37 

33 
48 

5 
240 

DEC 

8.l 
71.5 
0.0 

2,086 
730 

220 

636 

1,825 
932 

1,239 

4,375 

2,816 

2,758 
856 

1,239 
4,375 

7,668 
12.043 

JAN 

7.3 

73.l 
0.0 

1,866 
653 

197 
569 

1,633 

834 

1,108 

3,914 

2,520 
2,467 
766 

1,108 
3,914 

6,861 
10.775 

FEB 

6.4 
55.4 
0.0 

1,647 
516 

174 

502 

1,441 

736 

978 

3,454 

2,223 
2.177 
675 

978 
3,454 

6,054 
9,508 

wosl<>rock = 
llJldlsrurbed carchment = 

mill site= 

MAR APR 

6.4 25.9 
41.0 20.l 

0.0 0.0 

1,647 49,738 

516 17,408 

174 S,246 
502 15,154 

1,441 43,520 

736 22;a7 

978 29,532 

3,454 104,311 

2,223 67 ,146 

2,177 65,747 
675 20,400 

978 29,532 
3.454 104,311 

6,054 182,825 
9,508 2!0,135 

filY 
58% 
20% 
6590 

MAY 

48.6 
5.6 

41.0 

51,824 
18,139 

5,466 
15,700 

45,346 
23,159 

31,321 

108,687 

69,963 
68,506 
21,256 

31.321 
108,687 

191,045 
299,733 

JUN 

87.4 
o.o 

112.0 

22,370 

7,830 

2.359 
6,816 

19,574 
9,997 

13,282 

46,916 

30,200 
29,571 
9,175 
13,282 
46,916 

8Z,2Z9 
129,145 

JUL 

70.4 
0.0 

107.0 

18,034 
6,312 

l,90'2 
5,495 

is,n9 
S,059 

10,7(17 

37,820 

24,345 
23,838 
7,397 
10,707 
37,820 

66,288 
104,108 

AUG SEP ANNUAL 

89.1 63.2 483.2 
0.0 1.6 323.8 
92.0 50.0 423.0 

22.810 16,576 206,Ci04 
7,983 5,801 72,311 

2,406 1,748 21,790 
6,950 5,050 6'2,950 

19,9.511 14,504 180,779 
10,193 7,4fJ7 92,326 

13,543 9,842 123,221 

47,837 34,763 433.294 

30,793 '12,377 278,915 

30,151 21,9ll 273,105 

9.356 6.799 84,740 

13,543 9,842 123,'121 

47 ,837 34,763 433.294 

83,843 60,929 759,981 
131,680 95,692 1,193,275 
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catchment area& (ha): 

Eastdwnp: 
West dump: 
Nonhdnmp: 

Mill site: 

Additioc.al tailings area: 

A 

B 
c 

l 

2 

3 

6 

7 

9 
10 
11 

12 

13 

14 

15 

DESCRIPTION 

Rainfall (mmlmolllh) 
Snowfall (mm/mOll!b.) 
l!vaporation (mm/month) 

<CATCHMEm' RONOFF> (m3) 
East Waste Dump 

W2Ste rock runoff 
Undlrturl>ed C3lchmcnt runoff 

West Waste Dump 
Waste rock runoff 
Undisturbed catcbment runolf 

Nordl W:>ate Damp 
Waste rock runoff 
Undismrb<d c.>tcbme.nt runoff 

Mill Sile 
ca!Cbmtal rJllo!t 

Additional TaUlngs Atta Catchment 
Catchmeru runoff 

<T01'AL R~OFF> (m3) 
East warte dump 
Nonh waste dump 
West waste clump 
Mill site 
Additional tailings area catchment 

Total Waste Dumps and Mill Site 
Grdlld Total (including additional tails catchment) 

OCT 

51.8 
12.9 
15.0 

14,708 
4,060 

2,fHI 
3,760 

14,SOO 
4,76' 

7,872 

27,804 

18.768 
19.265 
5,851 
7 ,872 

27.~ 

51,761 
19,5(;6 

~ 
47 
7 
47 

20 
0 

NOV 

18.S 
42.6 

0.0 

5,268 
1,454 

751 
1,347 

S,! 94 
l,707 

2,819 

9,959 

6,7'>..:2 
6,900 
2,098 
2,819 
9,959 

18,540 
28,499 

TABLE B.? 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEAR? 

runoff coefficients: 

~ 
33 waste rock= 
30 wdl<turtied catchmenl = 
3& mill rite = 
5 

240 

DEC JAN FEB MAR APR 

8.1 7 .3 6.4 6.4 25.9 
71.5 73.1 55.4 41.0 20.1 
0.0 0.0 0.0 0.0 0.0 

2,314 2,071 1,827 l,827 55.178 
639 572 504 504 15,232 

330 295 261 261 7,869 
592 529 467 467 14,105 

2,282 2,041 1.SOl l ,801 54,401 
750 671 592 592 17,874 

1,239 l,lOS 978 978 29,532 

4,375 3,914 3,454 3.454 104,311 

2,953 2,642 2,331 2,331 70,410 
3,03! 2,712 2,393 2,393 72,275 
922 825 728 728 21.974 

1,239 1,108 978 978 29,532 
,,375 3,914 3,454 3,454 104,311 

8,145 7,287 6,430 6,430 194,191 
12,520 U,202 9,884 9,884 298,501 

dJv ~ wet 
58% 60% 62% 
20% 24% 29% 
65% 70% 15% 

MAY JUN JUL AUG SEP ANNUAL 

48.6 87.4 70.4 89.J 63.2 4183.2 
5.6 0.0 0.0 0.0 1.6 323.8 
47.0 112.0 107.0 92.0 50.0 423.0 

57,493 24.817 W,006 25,3().1 18,389 229,201 
tS,871 6,SSl 5,.523 6,9&5 5,(]76 63,272 

8,199 3,539 2,853 3,609 2,622 32,685 
14,697 6,344 5,114 6,469 4,701 58,592 

56,683 24,468 19,'124 24,948 18,130 225,973 

18,624 8,039 6,481 8,197 5,957 74,248 

31,.321 13,282 10.7(]7 13,543 9,842 123,221 

108,687 46,916 37 ,820 47,837 34,763 433,294 

73.36:1 31,66li 25,529 32,290 23,4 65 292,474 
75,307 32.~7 26,205 33,145 24,087 300,221 
22.896 9.883 7.967 10,077 7,323 91,2n 
31,321 13,282 !0,7fJ7 13,543 9,842 123,221 
108,687 46,916 37,820 47,837 34,763 433,2~ 

20?,888 87,341 70,408 89,055 64,717 807,193 
311,575 134,256 108,229 136,892 99,479 1,240,487 
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catchment= (!!a): 

Eastd11mp: 
West dump: 
Northdwnp: 

Mill sile: 

Additional tailings area: 
llfm 14:S) 

OESCRIYI'ION 

A Rainfall (mm/month) 
8 Snowfall (mm/month) 

C Evaporation (mm/month) 

l 

2 

3 
4 

5 
6 

7 

8 

g 

0 
l 

1 
1 
~ 

' 
4 l 

15 

<CATCHMENT RUNOFF> (ml) 
East Waste Dump 

W3S1e rock runoff 
Undisturbed catchment runoff 

Wc:ttWaste Dump 
Waste rock runoff 
Undisturbed c:itchmcnl runoff 

North Waste Dump 
Waste rock runoff 
Uodisrurbed c:1tchme111 runoff 

Mill Site 
Catchment JUJlof! 

Additional Tailings Area Calchmcnl 

Cmchmcnt NllOf! 

<TOTAL RUNOFF> (m3) 
East waste dump 
North waste dump 
West waste dump 
Mill site 

Additional tailings area catciunent 

Total W...e Dumps and M'ill Site 
Grand To<al (including additional Wis catchment) 

OCT 

51.8 
12.9 
15.0 

16,158 
3,480 

2,7"7 
3,4m 

17,401 
3 ,604 

7,872 

27,804 

!9,638 
2 1,005 

6,277 
7,872 
27,804 

54,791 
82,595 

di<t'bd 
52 
9 
56 
20 

0 

NOV 

18.5 
42.6 
0.0 

5,787 
1,246 

l,OO'L 
1,246 

6,232 
l,291 

2,819 

9,959 

7,034 
7,524 
2,248 

2,819 

9,959 

19,625 
29,584 

TABLEB.10 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTRLYWAT!m BALANCE 
YEAR IO 

lllllOff coefficients: 
undist'bd 

28 waste rock= 
28 undistw1>e4 catchment = 
29 mill site= 
5 

240 

DEC JAN FEB MAR Al'R 

8.1 7.3 6.4 6.4 25.9 
71.S 73.J 55.4 41.0 20.1 
o.o 0.0 0,0 0.0 0.0 

2,542 2,275 2,007 2,007 60.618 
S.:8 490 432 432 13,056 

44() 394 347 347 10,492 

548 490 432 432 13,056 

2,738 2,450 2,162 2,162 65,ZSl 
567 507 448 448 13.522 

1,239 l,IOS 978 978 29,532 

4,375 3,914 3,454 3,454 104,311 

3,090 2.765 2,439 2.439 73,674 
3,3-0S 2,957 2,609 2,609 78,803 

988 884 780 780 23,548 
1,239 l,IOS 978 978 29,532 
4,375 3,914 3,454 3,454 104,311 

8,621 7,714 6,806 6,806 205,556 
12,996 11.628 10,260 10,260 309,867 

~ ave. wet 
58% 60% 62% 
20% 24% 29% 
65% 70% 75% 

MAY JUN JUL AUG SEJ' ANNUAL 

48.6 87.4 70.4 89.J 63.2 48:3.2 

5.6 0.0 0.0 0.0 1.6 m.s 
47.0 112.0 107.0 92.0 50.0 423.0 

63,161 27,264 21,978 27,799 20,202 251.799 
13,604 5,812 4,734 S,988 4,351 54,234 

10,932 4,719 3,804 4,811 3,496 43,581 
13,(i().1 5,812 4,734 5,988 4,35! 54,234 

~.020 29,361 23,669 29,938 21,756 271,l~ 

14,090 6.® 4,\103 6.201 4,507 56,170 

31,321 13 ,282 10,707 13,543 9,842 123,221 

108,687 46,916 37,820 47,8:37 34,763 433,294 

76,765 33,136 26,712 33,787 24,553 306,032 
82,109 35,443 28,572 36,139 26,262 327,338 

24,536 10,591 8,538 10,799 7,848 97,814 

31,'321 13,282 10,707 13,543 9,842 123,221 
108,687 46,916 37,820 47,837 34,763 433,294 

214,731 92,453 74,529 94,268 ~.SOI 854,406 
323,418 139,368 112,350 142,105 103,267 1,287,699 
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catchment area< (ha): 

East dump: 
West dump: 
No!1h dump: 

Mill site: 
Addi1ional tailings area: 

EON OCT 

A Rainfall (mm/month) 51.8 
B Snowfall (mm/mondi) 12.9 

C Bvaporatioo (mmiD'IO.Olh) 15.0 

<CATCHMENT RUNOFF> (m3) 
,East Was1e Dump 

I Wasle rock runoff 16,158 

~ Urufuturbed catchment runoff 3,480 

1We<1 Wa<te Dump 

3 Waste rock NllO!f 2,797 
4 Undisturbed 02tchment IUl!Off 3,480 

Nor1h Waste Dump 
s Waste rock runoff 17,401 

6 Undisturbed catchment runoff 3,604 

lvfill Sile 
7 Catchment runoff 7.872 

Addition:>.! Tailin&' Area Catchment 
8 catchment runoff 27.804 

<TOTAL RUNOFF> (m3) 

9 East w:lSIC dump 19,638 

10 Nonh w:ute dump 21,005 

u West waste dump 6,271 
12 Mill site 7,872 

lJ Additional tailin~ area catc:lumnl 27,80> 

l4 Tool Waste Dumps and Mill Site 54,791 

L5 Grand To<al (including additional t>i!s C4tcllment) 82,595 

dist'bd 
52 
9 

56 
20 
0 

NOV 

18.S 
42.6 

0.0 

s.787 
1,246 

l,002 
l,246 

6,232 
1,291 

2,819 

9,959 

7,034 
7,524 
2,248 
2,819 

9,959 

19,6'.!5 
29,584 

TABLEB.U 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEARll 

ranoff coefficients: 
undist'bd 

28 was1e rock= 
28 undisturbed ca1cbment = 
29 mill site = 

240 

DEC JAN FEB MAR APR 

8.1 7.3 6,4 6,4 25.9 
71..5 73.1 SS.4 41.0 20.1 

0.0 0.0 0,0 0,0 0.0 

2,.542 2,275 i.rm 2,WT 60,618 
548 490 432 432 13,056 

440 394 347 347 10,49'2 
548 490 432 432 13,056 

2,738 2,45-0 2,162 2,162 65,281 
567 507 448 448 13,522 

l,239 1.108 !178 978 29,532 

4,375 3,914 3,454 3,454 l~.311 

3.0<)() 2.765 2.439 2,439 73,674 
3,305 2,957 2,609 2,609 78,803 
98l! 884 780 780 23,548 

l,239 1,108 978 978 29,532 
4,375 3,914 3,454 3,454 !~,311 

8,621 7,?14 6.806 6,806 205,556 
12.996 11,628 10,200 10,260 309,867 

!!n'. 3VC.. WC1 

58% 60% 62% 
201'& 249' 29% 

65% 70% 15% 

MAY JlN JUL AUG SEP ANNUAL 

48.6 87.4 ?0.4 89.l 63.Z. 483.2 

5.6 0.0 0.0 0.0 1.6 323.8 
47.0 112.0 107.0 92.0 50.0 423.0 

63,161 27,264 21,978 27,799 20,202 251,799 
13,604 5,872 4,734 5,988 4,351 5<1,234 

10,932 4,7t9 3,804 4,811 3,49(; 43,.581 
13,©I 5,872 4 ,73<1 5.988 4.351 54.234 

68,()20 29,361 23,669 W,938 21,756 271,168 
14,090 6,082 4,903 6,201 4,507 56,110 

31,321 13,282 10,7fJ7 13,543 9,842 123,221 

108,687 46,916 37,820 47,837 34,763 433,294 

76,765 33,136 26.712 3'.l,787 24,553 306,032 

82,100 35,443 28,572 36,139 26,262 327,338 

24,536 10,591 8,538 10,799 7 ,848 97,814 
31,321 13,282 10,707 13,543 9,842 123,221 
108,687 46,916 37,820 47,837 34,763 433,294 

214 ,731 92,453 14,529 94,268 68,5()1 854,406 
323,418 139,3<18 !12,350 142,105 103,267 l,287,699 
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calebment areas (ba): 

East dump: 
West dump: 

Nonh dump: 
Mill site: 

Additional !ailing.< area: 

A 

a 
c 

I 

2 

3 

s 
6 

9 

10 
II 
12 

13 

14 

IS 

. 
PESCRIPTION 

R.alnfall (mmlmOllth) 
Snowfall (mm/month,) 
l!vaporatloo. (mm/mouth) 

<CATCHMENT RUNOFF> (m3) 
l!ast Waste Dump 

Wa.sre rock runoff 
Undlstarbed catcbmait ruo.o!f 

Wcst Wa.ste Dwnp 
Waste rock !lllloff 
Undi.ctur:bed c:a<chmcnt runoff 

Norih Waste Dump 
Waste rock runoff 

Undi.m11bed catchment runoff 

Mill Site 
carchmcnt runoff 

Additlooal Tailings Area Catchment 
catcllment runoff 

<TOTAL RUNOFF> (m3) 
Bast waste dump 
North waste dump 
West wa.te dump 
Millsile 
Additional tailings area ca<ehment 

TOlal Waste DumJ>' and Mill Site 
Oran<! Toti! (including additional tails e:1tchment) 

OCT 

51.8 

12.9 
15.0 

16,158 
3,480 

2,797 
3,480 

17,401 
3,604 

7,872 

27,804 

19,638 
21,005 
6,m 
7,872 
27,804 

54,791 
82,595 

~ 
S2 
9 
56 
20 

0 

NOV 

18.5 

42.6 
0.0 

5,1lr1 
1,246 

1,002 
1,246 

6,232 
1,291 

2,819 

9,959 

7,<rn 
7,524 
2,248 

2,819 
9,959 

19,625 
29,584 

TABLEB.12 
IMPERIAL METALS CORPOR<I. TION 

MT. POLLEY PROJECT 
MINE SlTE RUNOFF 

MONTHLY WATER BALANCE 
YEAR12 

runof! coefficients: 

~ 
28 wwerocl<.= 
28 undisturbed caichmeDl = 
29 mill&ite • 
5 

240 

DEC JAN FEB MAR APR 

8.1 7.3 6.4 6.4 2S,9 
71.5 73.1 55.4 41.0 20.1 
0 .0 0.0 0.0 0.0 0.0 

2,542 2 .275 2.007 2.007 60,618 
548 490 432 432 13,056 

440 394 347 347 10.492 
548 490 432 432 13,056 

2,738 2,450 2,162 2,162 65,281 
567 SIYI 448 448 D,m 

1,239 1,108 978 97'8 29,532 

4,375 3.914 3,454 3,454 104,311 

3,000 2,765 2,439 2,439 73,674 
3,305 2,957 2,(>1)9 2,(>1)9 78,803 

988 884 780 780 23,548 
l,239 I. !Oil 978 978 29,532 
4,375 3,914 3,454 3,454 ll»,311 

8,621 7,714 6,806 6,806 205,556 

12,996 11,628 10,260 10,260 309,867 

!!!Y ~ ~ 
58% 60?& 62ll'i 
20% 24% 29% 
65% 70% 15% 

MAY JUN JUL AUG SEP ANNUAL 

48.6 87.4 70.4 89.1 fil.2 483.2 

5.6 0.0 o.o 0.0 1.6 323.8 
47.0 112.0 107.0 92.0 50.0 423.0 

63,161 27,26-1 21,978 27,799 20,202 251.799 
13,604 S,812 4,734 5,98$ 4,351 54,234 

10,932 4,719 3,804 4,811 3,496 43,581 
13,604 5,872 4,734 5,988 4,351 54,23'1 

68,020 29,361 23,669 29,938 21,756 271,168 
14,090 6,082 4,903 6,201 4,SIYI 56,170 

31,321 13,282 10,707 13,543 9,842 123,221 

108,6lr7 46,916 37,820 47,837 34,763 433.294 

76,765 33,136 26,712 33,787 24,553 306,032 

82,109 35,443 28,572 36,139 26,262 327,338 
24,536 10,59! 8,538 10.799 7.848 97.Rl4 
31,321 13,282 10,707 13,543 9,84'2 123,221 

108,687 46,916 37,820 47,837 34,763 433,294 

214,731 92,453 74,529 94,268 68,504 854,406 
323,418 L39,368 112,350 142,105 103,267 1,287,699 
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catchment areas (b,a): 
dist' bd 

East dump: 52 
West dump: 9 

North dump: 56 
Mill site: 20 

Additional iaUlngs area: o 

A 
8 
c 

1 

2 

3 

7 

8 

9 
10 
u 
12 
13 

ld 

JS 

tMJtS ••:n 
J.'Wll'Z>AtA\JGCW.t.TDM!.S'.'t~ 

PESCRIPTION 

Rainfall (mm.lmonlh) 
Sllowtill (mi:nlmOlllh) 
Svaporation (mm/mon1h) 

<CATCHMENT RUNOFF> (m3) 
!last Waste Dump 

Waste rock runoff 
Undisrurbed catchment runoff 

West Waste Dump 
Waste rock. runo!f 
Undisturbed catclunml runoff 

Nol1h Waste Dump 
W3Ste rock runotr 
Undistud>ed catcl\me11t runoff 

M"tl!Site 
Catchmcnl runoff 

Adclitiooal Tailings Ana Catchmtllt 
Catchment runoff 

<TOTAL RUNOFF> (m3) 
East wa.~1e dump 
No!1h waste dump 
WC$t waste dump 
Mill site 
Additional ta~ area catchmcot 

TObl Waste Dumps and Mill Sil" 
Gratld Total fmcluding additional tails catchment) 

OCT NOV 

51.8 18.5 
12.9 42.6 
15.0 0.0 

16,158 5,187 
3,480 1,246 

2,797 1,002 
3,480 1,246 

17,401 6,232 
3 ,Ci04 J,291 

7.872 2,819 

27,80<! 9,959 

19,638 7,034 
21,005 7,524 
6,277 2,248 
1,812 2,819 
27 ,80<! 9,959 

54,791 19,625 
82,595 29,584 

TABLE B.13 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEARI3 

runoff coeffic~ts: 
und.ist'bd 

28 wasteroek o 

28 undisturoed catcbmcru = 
29 mill site .::r 

5 

240 

DEC JAN FEB MAR APR 

8 .l 7.3 6.4 6,4 25.9 
71.5 73.1 55.4 41.0 20.l 
0.0 0.0 0.0 0.0 0.0 

2,542 2;<15 2,007 2,007 60,618 
548 ·l90 432 432 13,056 

440 394 347 347 10,492 
548 490 432 432 13,056 

2,738 2 ,450 2,162 2, 162 65,281 
S<il 507 448 448 13,522 

l ,239 l,108 978 978 29,532 

4,375 '.l,914 3,454 3,454 104,311 

3,090 2,765 2,439 2,439 73,674 
3,305 2 ,951 2,609 2,609 78,803 
988 884 780 780 23,548 

1,239 1,108 978 978 29,532 
4,375 3,914 3,454 '.l,454 104,311 

8,621 7,7l4 6,806 6,806 205,556 
12,996 u.&a 10,260 10,260 309,867 

~ ave.. wet 
58% -60% -62% 

20% 24% 29% 
65% 70% 75% 

MAY JUN JUL AUG SEP ANNUAL 

48.6 87.4 70.4 89.l 63.2 483.2 

5.6 0.0 0.0 o.o 1. 6 323.8 
47.0 112.0 107.0 92.0 50.0 423.0 

63,161 27,264 21,978 27,799 20,202 251,799 
13,604 5,872 4,734 5,988 4 ,351 54,234 

10,932 4,719 3,8<» 4,811 3,496 43,581 
13,604 S,872 4.734 5,988 4,351 54.234 

68,020 29,36t 23,669 29,938 21,756 271 , 168 
14,090 6,082 4 ,903 6,201 4,507 56,170 

'.ll,'.lll l'.l,282 10,707 13,543 9,842 123,221 

108,687 46,916 37,820 47,837 34,763 433,294 

76,765 33.136 26,712 33.787 24.553 306,032 
82,109 35,443 28,572 36,139 26,262 327,'.338 
24,536 10,591 8,538 10,799 7,848 97,814 
31,321 13,282 l0.707 13,543 9,842 123,221 
108,687 46,916 37,820 47,837 34,763 433,294 

214,731 92,453 74,529 94,268 68,504 854,406 
323,418 139,368 112,350 142,105 103,267 l ,287,699 
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TABLE B.14 
IMPERIAL METALS CORPORA T!ON 

MT. POLLEY PROJECT 
MINE SJTE RUNOFF 

MONTHLY WATER BALANCE 
YEAR 14 

catchment areas (ba): runoff coefficients: 

A 

lM.'fS 14.:1) 

J~NA.T.4\J6'1«WATD5o\l.UA.twaAL.XlS 

PESCIUPTION 

jWnfall (mm/month) 
B Snowfall (mm/month) 
C i;!vapoi:alion (mm/month) 

I 
2 

3 
4 

s 
6 

7 

8 

9 
0 

I I 

12 
13 

4 

<CATCHMEN1' RUNOFF> (m'.l) 

J:!astWa.ste.Oump 
Waste rock runoff 
Undlsturbed catclune.nt runoff 

West Waste Dump 
Was~ rock runoff 
Undisturbed catchment runoff 

Notth Waste Dump 
Waste rock runoff 
Undisturbed catchment runoff 

Mill Site 
<:atchment =ff 

Additional Tailings Area <:atclunent 
Ca1cbmen1 runofi 

<TOTAL RUNOFF> (m3) 
East waste dnmp 
North waste dump 
West waste dump 
Mill &lie 
Additiooal ~ area catchment 

·roial Waste Dumps and Mill Site 

~ 
East dump: 5'2 

West dump: 9 
North dUlllp: 56 

Mill•ite: 20 
Additional iaillngs area: O 

OCT NOV 

51.8 18,5 

12.9 42.6 

15.0 0 .0 

16,158 5,787 

3,480 1.246 

2,797 1,002 
3,480 1,246 

17,401 6,232 

3,604 1,291 

7,872 2,819 

27,804 9,959 

19,638 7,034 
21,005 7,524 
6,277 2,248 
7,872 2,819 

27,804 9,959 

54,791 19,625 

5 Gnnd Tobi (mcluding additional tails catchment) 82,595 29,584 

~ 
28 waste rock ::::r 

28 undisturbed caicbmenl = 
29 mill site= 
s 

240 

DEC JAN FEB MAR APR 

8.1 7.3 6.4 6,4 25.9 
11.5 73.l SS.4 41.0 20.l 
0.0 0.0 0.0 o.o 0.0 

2,542 2,Z75 2,ocn 2,007 60,618 

548 490 432 432 13,056 

440 394 347 347 10,492 

548 400 432 432 13,056 

2,738 2,450 2,162 2,162 65,281 
561 5(f7 448 448 13,522 

1,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,454 104,3ll 

3,090 2,765 2 ,439 2,439 73,674 
3,:l05 2,957 2,009 2,009 78,803 

988 884 780 780 23,548 

1,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,454 104,311 

8,621 7,714 6,806 6,806 205,556 
12,996 11,628 10,260 10,260 309,867 

drv ~ wet 
58% 60% 62% 
20% 24% 29% 
65% 70% 15% 

MAY JON JUL AUG SEP ANNUAL 

48.6 87.4 70.4 89.l 63.2 483.2 
5.6 0.0 0.0 0.0 1.6 323.8 

47.0 112.0 107.0 92.0 50.0 423.0 

63,161 27,264 21,978 27,799 20,202 251,799 

13.6>4 5,872 4,734 5,988 4,351 54,234 

10,932 4,719 3,~ 4,811 3,496 43,581 
13,@4 5,872 4,734 5,988 4,351 54,234 

68,020 29,361 23,669 29,938 21,756 271,168 

14,090 6,082 4 ,903 6,201 4,5(J7 56,170 

31,321 13,282 10,707 13,543 9,842 123,221 

108,687 46,916 37,820 47,837 34,763 433,294 

76,765 33,136 26,712 33,787 24,553 306,032 

82,109 35,443 28,572 36,139 26,262 327,338 
24,536 10,591 8,538 10,799 7,848 97,814 

31,321 13,282 10,707 13,543 9,842 123,221 

108.687 46,916 37,820 47,837 34,763 433,294 

214,731 92,453 74,529 94,268 68,504 854,406 
323,418 139,368 112,350 142, lOS 103,267 1,287,699 
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SECTION 1.0 - INTRODUCTION 

1. 1 PROJECT DESCRIPTION 

The Mt. Polley project site is located in central British Columbia approximately 56 

kilometres north-west of Williams Lake, as shown on Figure 1. 1. The site is 

situated on a topographic ridge located between Polley Lake and Bootjack Lake. 

The Mt. Polley project involves open pit mining of an estimated 48.8 million tonn~s 

of copper and gold ore contained in three adjacent ore bodies. The ore will be 

hauled from the open pit to the primary and secondary crushers where it will be 

crushed and transported to the nearby concentrator for processing. The ore will be 

processed by select flotation to produce a copper-gold concentrate at a production 

rate of approximately 13,425 tonnes per day. An additional 26.2 million tonnes of 

low grade ore will be stockpiled during operations for processing in the later stages 

of the mine life. 

After processing of the ore to produce the copper/gold concentrate, the tailings will 

be discharged as a slurry into the tailings storage facility which has been designed to 

provide environmentally secure storage of the solids waste. As the solids settle out 

of the slurry, the solution is collected and recycled back to the mill for re-use in the 

milling process. No surface discharge of any process solution from the tailings 

facility is required or anticipated. 

1.2 SCOPE OF WORK 

A geotechnical site investigation program was carried out by Knight Piesold Ltd. 

between January 11 and 17, 1995. The program comprised excavating a total of 

thirty-nine (39) test pits to investigate the geotechnical characteristics and 

foundation conditions at each of the proposed project component sites and to 

evaluate the geologic factors affecting the design of these components . The 

following project components were investigated: 

• Mill site 
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• Main access road 

• Tailings storage facility, including the tailings basin and embankment 

foundations, tailings/reclaim pipeline route, and potential borrow areas 

• Polley Lake dam site (no longer included in mine plan) 

The scope of work for the investigation program included the following: 

• Pioneering of access trails with a Cat 05 dozer. 

• Excavation of the test pits with a Hitachi X200 backhoe. 

• Detailed geotechnical logging of each test pit, including photographs. 

• Bulk sampling of the various strata. 

• Backfilling and reclamation work for all of the disturbed areas. 

The test pit locations and the overall site plan are shown on Drawing 1623.100. 

Geological logs of each test pit are included in Appendix A. and detailed laboratory 

test work results on select bulk test pit samples are included in Appendix B. 

This report addresses the outstanding geotecbnical issues from previous work 

carried out at the Mt. Polley project site. The results of the previous geotechnical 

program are presented in the following documents: 

• 1989 tailings area test pits (also included in Appendix A) 

• 1990 mill site test pits (also included in Appendix A) 

• Knight Piesold Ltd. "Report on Geoteclmical Investigations and Design of Open 

Pit, Waste Dumps and Tailings Storage Facility (Ref. No. 162111)" , dated 

February 19, 1990. 

Test pit logs from the 1989 and 1990 geotechnical investigation programs have been 

included in Appendix A. In addition, applicable laboratory test work results from 

the 1989 tailings storage facility investigation program have also been included. 
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SECTION 2.0 - GEOTECRNICAL RESULTS 

2.1 GENERAL 

A total of thirty-nine (39) test pits were excavated during the geotechnical site 

investigation program to evaluate the type and distribution of surficial materials and 

the near surface foundation conditions at the mill site, along access roads and 

pipeline routes, at potential borrow areas, within the tailings basin and at the Polley 

Lake dam site. 

2.2 MILL SITE AND ACCESS ROADS 

2.2.1 Mill Site 

Eight test pits (TP95-l to 8) were excavated in select locations at the 

proposed mill site to provide additional information from the February, 

1990 test pit program (TPMS90-1 to 4). Dense, brown glacial till 

comprising silty sand w ith some gravel and clay was encountered overlying 

lapilli tu ff bedrock throughout the mill site area. The bedrock was typically 

heavily fractured for approximately 0.5 to 1.0 meters depth before 

becoming more competent, which precluded excavation with the backhoe. 

TP95-l , located at the fine ore stockpile site, encountered 5.5 metres of 

glacial till overlying bedrock. Similar ground conditions were encountered 

to the north and south in test pits TPMS90-1 to 3. 

Test pits TP95-2,3 ,4,7 and 8 were '1cated in the vicinity of the concentrator 

site and encountered a variable thickness (1.2 to 3.6 metres) of glacial till 

overlying bedrock. Bedrock was typically encountered at shallow depths 

except in test pit TP95-7 where bedrock was not encountered. 

TP95-5, located at the crusher site, revealed a thin, 0. 5 meter thick layer of 

glacial till overlying bedrock . Test pit TPMS90-4, located to the north, 

encountered a thick, 6. 1 + metre layer of till at a higher elevation. 
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TP95-6 was located at the coarse ore stockpile site and encountered 5. 0 + 
metres of glacial till. Although bedrock was not exposed during excavation, 

angular rock fragments were present ~t the bottom of the pit which typically 

indicate a close proximity to bedrock . 

2.2.2 Bootjack Lake Road 

Five test pits (TP95-9 to 13) were excavated along the side slope of an 

existing access road above the west shore of Bootjack Lake . Test pits 

TP95-9, 10 and 11 encountered coarser-grained, sand and gravel glacial till 

at lower elevations, which became more silty and less gravel with increasing 

elevation. The till encountered in TP95-12 and 13 was similar to the 

material identified at the mill site. TP95-9 also encountered softer till , due 

to a higher in-situ moisture content, at 2.5 metres depth. TP95-12 

encountered a thin, 1. 2 metre thick layer of till overlying bedrock. 

2.2.3 Main access road 

Two test pits (TP95-1 4 and 15) were excavated to examine the regional 

ground conditions along the existing Main access road and to identify 

potential sand and gravel deposits. Test pit TP95- 14 encountered 4. 1 

metres of sandy silt glacial till adjacent to Morehead Creek at kilometre 7 . 1. 

Test pit TP95-15, located on top of a narrow ridge at kilometre 4.3, did not 

encounter sand and gravel deposits as anticipated, r ather 4.5 metres of 

sandy, gravelly silt g lacial till to depth. 

2.3 TAILINGS STORAGE FACILITY 

2.3.1 Tailings and Reclaim Pipeline Route 

Four test pits (TP95-16 to 19) were located north of the proposed tailings 

storage facility and partially along the proposed tailings and reclaim pipeline 

route . All four test pits encountered glacial till comprising silty sand to 
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gravel and sand. TP95-l 7 encountered the water table at 3 metres depth. 

TP95-19, located along the steep hill slope, encountered angular rock 

fragments at the bottom of the pit (6.4 metres) , indicating a close proximity 

to bedrock, and indicates that a Lhinner covering of till exists at higher 

elevations. 

2.3.2 Borrow Areas 

Three test pits (TP95-29 to 31) were located on the ridge east of the tailings 

facility to investigate potential borrow sources for future embankment 

construction. All three pits encountered glacial till comprising silty sandy 

gravel with trace clay to depths of 5.7, 5.5 and 5 .8 metres, respectively. 

The till in TP95-29 was drier than typically encountered in the other two 

pits, and the water table was not encountered in any of the pits. 

2. 3. 3 Embankment and Basin Foundations 

Eleven test pits (TP95-26 to 29, 32 to 39) were excavated within tl1e 

proposed tailings storage facility. Glacial till was typically encountered in 

the northern portion of the facility, whereas glaciofluvial/glaciolacustrine 

deposits of silt, sand and clay were encountered in the south. 

Test pits TP95-26, 27, 28 and 32, located in the northern portion of the 

tailings basin and in tl1e Perimeter Embankment footprint, encountered very 

stiff to hard, low permeability glacial till to depths of over 6.2 metres. 

TP95-28, excavated in a swamp, encountered dry till below 1. 9 metres of 

soft, saturated organics and silt/clay layers. Only localized, very low flow 

seeps were encountered in TP95-27, and a perched water table was observed 

in the lacustrLne deposits overlying the till in TP95-28. 

Test pits TP95-33 to 39 were excavated in the southern portion of the 

tailings basin and in the Main Embankment foOlprint. TP95-33, 34 and 35 

encountered a 3 to 4 metre thick layer of low permeability , sandy silt glacial 

till overlying layertd silt and very fine-grained sand glaciotluvial/ 
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glaciolacusrrine deposits. LocaUzed, very low flow seeps were visible at the 

contact between these deposits. TP95-33 also encountered 0.9 metres of 

soft organics and silt/clay deposits at surface due to the close proximity to a 

pond. A similar glacial till cap overlying very stiff to bard, low 

permeabilicy silt deposits interbedded with fine-gra ined sand was identified 

in test pits TP95-36 and 38. A 0.6 metre thick layer of clean, saturated, 

coarse-grained sand was encountered between the glacial till and the 

interbedded silts and sands in TP95-36. TP95-39, located in close 

proximity to TP95-36 and 38, encountered a 2.2 meter thick cap of low 

permeability glacial till overlying a more permeable silt and fine-grained 

sand deposit to 7 .5 + meters depth. The water table was encountered at the 

contact of these two deposits, and the silt and sand displayed very limited 

cohesion due to a high moisture content. TP95-37, located up slope from 

TP95-39, encountered 1.5 meters of glacial till overlying bedrock. 

Geological sections through the tailings basin and along the Main 

Embankment alignment are shown on Drawing No. 1623 . 103. 

2.4 POLLEY LAKE DAM 

Six test pi ts (TP95-20 to 25) were excavated along the south shore of Polley Lake to 

investigate the foundation conditions for a potential dam site. Typical materials 

encountered in these test pits were soft, saturated organics overlying lacustrine 

deposits of fine-grained sand , silt and clays . Fresh water shells were typically 

found in the silt layers. TP95-20 and 25, located at the east and west ends of the 

lake, encountered hard, low permeability silty, clayey glacial till at 2 .5 and 5 metre 

depths, respectively. A geological section along the proposed Polley Lake Dam 

alignment is shown on Drawing No. 1623.103. 
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SECTION 3.0 - LABORATORY TEST WORK 

3.1 GENERAL 

Overburden materials comprising glacial ti ll and glaciofluvial/glaciolacustrine 

deposits were sampled at the mill site, along access roads, along the tailings and 

reclaim pipeline route, in the tailings basin and borrow areas, and at the Polley 

Lake dam site. Index testing was performed to character ize these materials, 

followed by specialized testing to evaluate the various materials for suitability in 

specific end uses . All test work \Vas carried out by Golder Associates' Testing 

Laboratory using ASTM standard procedures for routine tests and procedures 

specified by Knight Piesold Ltd. 

A total of twelve (12) representative samples were selected from the various project 

areas and were submitted for the following Index test work: 

• Natural Moisture Content 

• Atterberg Limits 

• Specific Gravity 

• Grain Size Distribution 

Of these samples, eight (8) were selected for additional effective strength, 

compaction and permeability test work as follows: 

• C-U Triaxial Tests 

• Modified Proctor Tests 

• Falling Head Permearneter Tests 

This section describes the test work performeo and summarizes the results obtained. 

Index test resu lts are summarized in Table 3.1 , and effective strength parameters, 

compaction and permeability test results are summarized in Table 3.2. Detailed test 

results are included in Append ix B. 
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3.2 MILL SITE AND ACCESS ROADS 

3.2.1 Mill Site 

Two representative samples (TP95-1 and 7) of glacial till were selected from 

the mill site test pits for Index test work. The tills varied between a silty 

sand with some gravel and clay to a coarser silty, gravelly sand with trace 

clay. The moisture content ranged from l 0 .4 to 10. 9 percent, and the 

specific gravity test on the fine fraction was 2. 78. 

Laboratory compaction tests performed on a sample of glacial till from 

TP95-7 yielded a Modified Proctor maximum dry density of 2192 kg/m3 at 

an optimum moisture content of 8. 9 percent. The Modified Proctor 

optimum moisture content is 2.5 percent below the narural moisrure content 

of the till. 

3 .2.2 Bootjack Lake Road 

One sample of glacial till (TP95-10) was selected from the Bootjack Lake 

access road test pit for Index test work. The till comprised sand and gravel 

with some silt and trace clay, and was representative of the coarser-grained 

tills encountered along the road alignment. A natural moisture content of 

12.6 percent was measured , which is slightly greater than measured in the 

finer-grained tills encountered at higher elevations at the mill site. 

3.2.3 Main access road 

Due to the similarity of materials identified during the test pit program, no 

samples from the Main access road were selected for Index test work. 
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3.3 TAILINGS STORAGE FACILITY 

3.3. l Tailings and Reclaim Pipeline Route 

One representative sample (TP95-18) of glacial till was selected from the 

tailings and reclaim pipeline route test pits for Index test work. The till 

comprised sand and gravel with some silt and trace clay , and was similar to 

the coarser-grained tills encountered at similar elevations along the Bootjack 

Lake road alignment. However, the natural moisture content of 13.8 

percent was slightly greater. 

Laboratory compaction tests performed on this sample yielded a Modified 

Proctor maximum dry density of 2130 kg/m3 at an optimum moisture 

content of 10.1 percent. The optimum moisture content is approximately 

3. 7 percent below the natural moisture content of the till. The maximum 

dry density was the lowest of all the till samples tested from the various 

project areas. 

3. 3. 2 Borrow Areas 

One sample of glacial till (TP95-3 l) was selected from the potential borrow 

area on the ridge east of the tailings facility for Jndex test work. The till 

comprised silty, sandy gravel wich trace clay, with a moisture content of 

11 . 0 percent. 

Laboratory compaction tests performed on this sample yielded a Modified 

Proctor maximum dry density of 2200 kg/ m3 at an optimum moisture 

content of 7.6 percent. The optimum moisture content is approximately 3.4 

percent below the natural moisture content of the till. The overall 

compaction characteristics are very similar to the tills encountered in the 

Perimeter Emhankment foundation (TP95-27) and at the mill site (TP95-7). 
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3.3 .3 Embankment and Basin Foundations 

(i) Glacial Till Samples 

@ Association 
or Coosutllng 
Englnoors 
or Canada 

Two representative samples of glacial till (TP95-27 and 37) were 

selected from test pits located in the Perimecer Embankment 

foundation footprint and within the tailings basin for Index test 

work. The tills comprised sand and silt with some gravel and clay, 

with moisture contents ranging from 11. l to 18. 8 percent. The 

higher moisture content in TP95-37 may be attributed to the close 

proximity to fractured bedrock where seeps were identified. The 

moisture content of the till in TP95-27 is typical of the fine-grained 

tills encountered at the mill site and the potential borrow area. 

Specific gravity tests on the fine fraction of TP95-27 yielded 2. 73. 

Laboratory compaction tests performed on the till sample from 

TP95-27 yielded a Modified Proctor maximum dry density of 2200 

kg/m3 at an optimum moisture content of 8.0 percent. The optimum 

moisture content is approximately 3.1 percent below the natural 

moisture content of the till. The overall compaction characteristics 

are very similar to the till encountered in the potential borrow area 

(TP95-31). 

Laboratory derived effective strength parameters were determined 

on glacial till samples from TP95-27 and 37 using consolidated

undrained (C-U) triaxial test work. The samples were compacted to 

a minimum 95 percent Modified Proctor maximum dry density at the 

natural moisture content, and confining pressures of 250 and 750 

kPa for TP95-27 and 500 and 1000 kPa for TP95-37 were applied in 

srages until failure developed. The triaxial test was done on both 

samples and the results were combined to obrain a more 

representative result of the shear strength properties of the glacial 

till. The tests resulted in the following shear strength paramett:rs: 
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• 0' = 35° 

• c' = 0 kPa 

The effective strength parameters were determined from the 

maximum deviator stresses and principal stress ratios at failure , and 

are shown asp' vs. q plots on Figure 3.3. 

A detaHed summary of the consolidated-undrained triaxial test 

results is shown in Table 3.3. 

Falling head permeameter test work was performed on sample 

TP95-27 and yielded a permeability of 4 x 10·3 cm/sec. The 

permeability was similar to the measured permeabilities on glacial 

till samples from test pits TP95-31(k=6x10·8 cm/sec) and TPB-13, 

14 and 16 (k=2 x 10·8 cm/sec). 

(ii) Glaciofluvial/Glaciolacustrine Samples 

ol Coosul1ing 
Engineers @ ASSO<:iation 

of Canada 

Three representative samples of glaciofluvial/glaciolacustrine 

materials (TP95-35, 38 and 39) were selected from test pits located 

within the southern tailings basin for Index test work. The materials 

varied from interbedded sandy silt to very stiff silt with some clay to 

saturated silt and fine-grained sand. Moisture contents ranged from 

16.5 percent for the interbedded sandy silt to 28.5 percent for the 

dense silt and the saturated silt and sand. Specific gravity ranged 

between 2 .76 and 2.79. 

Laboratory derived effective strength parameters were determined 

on the silt and fine-grained sand sample from TP95-39 using 

consolidated-undrained (C-U) triaxial test work.. The sample was 

compacted to a minimum 95 percent Modified Proctor maximum dry 

density at the narural moisrure content, and confining pressures of 

300, 600 and 1000 kPa were applied in stages until failure 
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developed. The tests resulted in the following shear strength 

parameters: 

• 0' = 33° 

• c' = O kPa 

The effective strength parameters are determined from the maximum 

deviator stresses and principal stress ratios at failure, and are shown 

asp' vs. q on Figure 3.4. 

A detailed summary of the consolidated-undrained triaxial test 

results is shown in Table 3.4. 

Falling head perrneameter test work was performed on samples 

TP95-35, 38 and 39 and yielded permeabilities of 7 x 10·7 , 3 x 10-7 

and 2 x 10"6 cm/sec, respectively. 

3.4 POLLEY LAKE DAM 

Two samples (TP95-20 and 25) were selected from test pits located at the south end 

of Polley Lake for Index test work. The dense glacial till sample from TP95-20 

comprised silty, clayey sand with a trace to some gravel and a moisture content of 

14. 5 percent. This till sample has a higher clay content than typically encountered 

tills , and the higher moisture content is attributed to the close proximity to Polley 

Lake. TP95-25 encountered lacustrine layers comprising sand and silt with some 

clay and gravel, with a natural moisture content of 17. I percent. 
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SECTION 4.0 -GEOLOGICAL FACTORS AFFECTING DESIGN 

4.1 GENERAL 

The resu lts of the investigation program were used to evaluate the geotechnical 

factors which may affect the design of tht various project components . A summary 

of results, conclusions and recommendations is provided below with respect to each 

project component. 

4.2 M ILL SITE AND ACCESS ROADS 

4.2.1 MW Site 

Glacial till was encountered in all eight test pits (TP95-1 to 8) at the 

proposed mill site location. The glacial till ranges in thickness from 0 .5 to 

5.8+ metres and overlies lapilli tuff bedrock. The top 1 metre of bedrock 

is typically very fracrured and weathered near surface, however, it becomes 

fresh and increasingly competent with depth. 

An allowable bearing capacity pressure (q8) of 250 kPa has been estimated 

for the basal till, based on an assumed Standard Penetration Test (SPT) 

value of (N1) 60 = 25. The SPT value was estimated from excavation 

conditions in the dense to hard glacial till. Therefore, the glacial till will 

provide a suitable dense foundation material for footings supporting general 

buildings and less settlement sensitive components. However, heavy 

structures with dynamic loads should be founded on competent bedrock. 

The allowable hearing pressure for competent rock (RQD > 25 or as 

approved by the Engineer) is 1500 kPa . For both cases, the allowable 

bearing pressure will result in less than 25 mm (l inch) of settlement in the 

foundation, assuming the groundwater table is located below the base of the 

footings. 

The foundation must be stripped and grubbed and all organic material 

removed prior to footing excavation. The exposed till surface must he 

ol Consolbng 
Eng111ee<s @ Associalion 

ol Canada 

Assoc1a1ion 
des lngeoieurs· 
Con sells 
du Canada 

- l 3 - 1623\l . 
March 14. 1995 



INVESTIGATION KP 1-9  358 of 500

K!Ji:g:.h .. t _P_i_es._o_ld_L_td_. 
CONSULTING ENGINEERS 

inspected to ensure the material is competent and will support the design 

loads. Any soft soils or saturated areas must be excavated to expose either 

competent till or bedrock. 

Foundations for heavy and/or vibratory structures such as at the crusher and 

concentrator must be excavated to competent bedrock to support the loads. 

The investigation program revealed a thin, 0.5 metre thick layer of glacial 

till covering most of the proposed crusher site location, and a thicker, up to 

3.6 metres thick, layer of till over the majority of the concentrator site. 

This ti II cover and the upper fractured bedrock must be removed to expose 

competent bedrock. Nearby drill holes indicate that competent bedrock is 

present below the upper fractured rock. Any anchor systems that are 

required for the mills or crusher can be designed to suit the projected 

dynamic loadings. 

Foundations for the crusher and concentrator must include provisions to 

accommodate seasonal freeze/thaw while minimizing potential differential 

settlement. Based on meteorological data, the depth of freeze is estimated to 

be 1. 25 metres ( 4 feet). Consequently, the foundations for all structures 

must be covered with a 1.25 metre thick layer of free-draining, non-frost 

susceptible (NFS) material such as clean gravel or coarse sand, as required, 

to enhance drainage and prevent frost heave from occurring. The NFS 

material required for frost protection will provide drainage around 

foundation footings thereby depressing the water table and greatly reducing 

the potential for the development of ice lenses which cause frost heaving. It 

is recommended that 100 mm diameter corrugated polyethylene tubing 

(CPT) be included to further enhance foundation drainage. 

The crusher and concentrator sites must be well drained during construction 

and operations to prevent standing water from ponding in the vicinity of the 

foundations. The NFS drainage material and CPT pipework will provide 

post-construction drainage at the sites. Surface runoff from building roofs 

and access roads, etc. must also he diverted or directed well away from the 

foundations co minimize seepage and infiltration into the foundation soils. 
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Foundation conditions at the proposed coarse and fine ore stockpile 

locations encountered 5.0+ and 5.5 metres of till overlying bedrock, 

respectively. This till will provide competent foundation support for the 

stockpiles as the amount of allowable settlement will be much higher than 

for the crusher and concentrator. 

4 .2.2 Bootjack Lake Road 

Glacial till was encountered in all five test pits (TP95-9 to 13) along the 

proposed Bootjack Lake access road alignment. The glacial till ranges in 

thickness from 1.2 to 6.3+ metres and overlies bedrock. Due to the high 

water encountered in TP95-9 and 11, the softer material encountered at 2.5 

metres depth in TP95-9, and the shallow depth to bedrock in TP95-12, it is 

recommended that the road excavation does not exceed l metre, otherwise 

difficulties may be encountered during construction. The surficial, coarse

grained till will be suitable for both excavation and use as fill for widening 

the existing road. 

4.2.3 Main Access Road 

Glacial till was encountered in both test pits (TP95-14 and 15) along the 

existing Main access road . This material will be suitable for both 

excavation and use as fill for widening the existing road. The entire road 

alignment should be inspected to identify any problem areas such as exposed 

bedrock outcrops, seeps, etc. prior to construction. 

4 .3 TAILINGS STORAGE FACILITY 

4 .3.1 Tailings and Reclaim Pipeline Route 

Glacial till was encountered in all four test pits (TP95- l 6 to 19) near and 

along the proposed tailings and reclaim pipeline route. The till wilt be 

suitable for use as fill in access roads and will provide a competent 
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foundation for the pipelines. Excavations at lower elevations should not 

exceed 3 metres depth due to the high water table near Bootjack Creek. 

4. 3. 2 Borrow Areas 

Laboratory test work on the glacial till sample from test pit TP95-3 l 

confirmed that the till encountered along the ridge east of the tailings storage 

facility will be suitable for use as embankment fill. Delineation of the 

borrow area extents and calculation of the available quantities of material is 

required. 

4 .3.3 Embankment and Basin Foundations 

A 5 metre minimum thick cover of dense, low permeability glacial till 

blankets the majority of the tailings basin and the Perimeter Embankment 

footprint as encountered in test pits TP95-26 to 28, 32 and in existing test 

pits. However, in the southern portion of the basin, the till becomes thinner 

(3 to 4 metres thick) and is non-existent over a portion of the Main 

Embankment footprint. A low permeability glacial till liner will be required 

in the tailings basin where the in-situ glacial till is less than approximately 3 

metres thick. The till liner will act as a seepage barrier to prevent the 

migration of water out of the tailings facility and into the foundation. In 

addition, this liner will be thick enough to provide frost protection for the 

glacial till. The till liner will tie into the low permeability glacial till core of 

the Main Embankment, thereby providing a continuous seepage barrier for 

the facility. 

4.4 POLLEY LAKE DAM 

The foundation conditions at the south end of Polley Lake comprise saturated, soft 

organics and lacusrrine deposits overlying low permeability, very stiff glacial till as 

encountered in test pits TP95-20 to 25. Ar the south-east and south-west ends of the 

lake, the soft organics and lacusrrine deposits vary in thickness between 2 .5 and 5 

mc:tres, respectively. In between these pits, the deposits increased to more than 6.5 
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metres thick. During the excavation of the test pits , significant seepage was 

observed from the organics and the sandy layers of the Jacuscrine deposits, due to 

the close proximity to Polley Lake. 
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J JOR l l/IT /lll6231U\B ~T XL.• -
Test l'ic Specific 

Sample Location Gravity 

No. 

TP95-I Mill Site -
1 P95-7 Mill Site 2.78 

TP95-IO Bnotjack Lake Road -
Tl'95-18 Tailings/Reclaim l'ipclinc Route -
·n>9S-20 Polley Lake -
TP95-25 Pnllcy Lake -
'1'1'95-27 Perimeter Embankment roundatiun 2.73 

TV95-3 I f;a~t Ridge Borrow Area -
TP95-35 South Da~in 2 .78 

T1'95-37 South Dasin • -
TT'9S-38 Main Embankment Foundation 2.79 

TP95-39 Main Embankment Foundation 2.76 

TPB-1 Main Emhankmcnt Foundation -
TPll-13.14.16 Emhankmcnt & Pond foundations 2.76 

Natural 

Moiscure 

TABLE 3.1 

IMPERIAL METALS CORPORATION 
MT. POLLEY PROJECT 

SUMMARY OF LABORATORY TESTS 
INDEX TEST RESULTS 

Attcrbcrg Limits Grain Siic Distrihutio n 

(%) H '4 /J4 ·'200 ff200 -0.00btlm 

Content(%) LL P L Pl Ll % Gravel % Sand % Silt 

10 4 2 1 13 8 -0.3 21 46 27 

10.9 24 14 LI -0.2 16 39 35 

12.6 25 17 9 -0.4 38 36 19 

13.8 27 13 14 0.0 38 36 19 

14.S 26 13 13 0.1 10 39 25 

17.1 24 12 13 0.4 I 5 37 33 

11.1 22 14 9 -0.3 19 37 33 
11.0 22 14 8 -0.4 41 27 25 

16 . .S 21 14 7 0.4 2 22 65 

18.8 27 16 11 0.2 14 40 35 

28.4 33 19 14 0.7 3 6 73 

28.5 - - - 0 40 46 

13.7 29 19 10 -0.5 3 14 67 

2S. I 30 16 14 0.6 I 17 61 

I. Sample~ TPB- 1 and TPU 13.14,16 were selected for laboralory tcstwork in 1989 and have been reported for comparison. 

nb27 ·gs I0:2hm 

-O.CJ02nvn Soil Description 

%Clay 

6 Silty, gravelly SAND, trace clay 

10 Silty SAND, some gravel and clay 

7 GRAVEL and SAND, some silt, trace clay 

7 GRAVEL and SAND, some silt, trace clay 

26 Silly, clayey SAND, trace to some gravel 

15 SAND and SILT, some gravel and clay 

11 SAND and SILT, some gravel and clay 

7 Silly, sandy GRAVEL, trace clay 

l l Sandy SILT, some clay, trace gravel 

11 SAND and SILT, some gravel and clay 

18 SILT, some clay, trace sand and gravel 

14 SILT and fine SAND, some clay 

16 sn.T, some clay and sand, trace gravel 

21 Clayey SILT, some sand, trace gravel 
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IMPERIAL METAI.B CORPORATION 
MT. POLLEY PROJECT 

SUMMARY OF LABORATORY TESTS 
EFFECTIVE STRENGTH PARAMETERS. COMPACTION AND PERMEABILITY TEST RESULTS 

l:VOB\OATA\162311.AR ITS1'.XI ~ 

Test l'il 
Sample 

No. 

Tl'95-7 

TP95-lll 

TP95-27 

TP95-31 

1'1'95-35 
TP95-37 

TP95-38 
Tl'95-39 

ll'll 11. 14. lt'i 

EFFECTIVE STRENGTH COMPACTION PERMEABILITY 
PARAM ETERS Natural Optimum Maximum Permeametcr 

1.ocalion Friction Angle. Co!N!sion, Moisture Moisture Dry Falling 
0' c' Contenl Content Density Head Te.st 

(degrees} (kPa) (%) (%) (kg/ml) (cm/sec) 

Mill Sile . . 10.9 8.4 2192 -
Tailinl?s/Rcclaim l'i11elinc R1>Ule . . 13.8 10. l 2130 . 
l'crimeler Embankment Foundation 35 0 11. I 8.0 2200 4 x 10 1 

East Ri<lge Rorrow Area . . 11.0 7.6 2200 6 x 10 .. 

Snulh lla~in . . . . 7 x 10·1 

South na<in 35 0 . . . . 
M<li11 l:111h;111kmc111 Fnu11da1ion . . . . . 3 x 10'7 

Mai11 C111h;o11k111c111 l'<tuml.1tiu11 33 0 . . - 2 x 10 6 

1"1111,anbti\.!111 .\.. 1•,,11,I F1l11ud 111,,n.,. 2U l."{ • .l I '135 2). 10• 

- -
I I 11;1\l;ol ''"'" ,,·,u lt- It •Ill ,ample' 1'1'95-27 :1ml 37 '' ""' ~· •m"1:icJ lo Jc1cnninc "' cr.t!,!<= <lrcnJ,!lh r.::1r;1111c1cr- li•r lhe glacial 1ill 111,11<:ri;1I. 

2 C'11n1pa1,;tio11 lest; J1"rlionncd a~ per ASTM I) 1557 Mo1.ltlict1 l'roctl•r tc~ts. 

3. l'crmcahility lcsl~ carricJ nut 11R ~ample& compacted with ~landard proctor energy and at nalural moisture CMlcnl. 

4. Sample TPCl-13.14.16 was selected for laboratory teslwork m 1989 and has been reported for comparison. 

Mar 13 '9S 2:07 pm 

Soil 

Description 

Silty SAND, some gravel and clay 

GRAVEL and SAND, some sill, trace clay 

SAND and SILT, some gravel and clay 

Silly, sandy GRAVEL. 11ace clay 

Sandy SILT, some clay, trace gravel 

SAND and SILT. some gravel and clay 

SILT, some clay, trace sand and gravel 
SILT ;ind line SAND, ~ome clay 

Cl:i) .:; Sll.T. ~11mc ~anti. 1r.u.:c g1avcl 
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TABLE 3.3 

IMPERIAL METALS CORPORATION 
MT. POLLEY PROJECT 

TAILINGS STORAGE FACILITY 

RESULTS OF CONSOLIDATED-UNDRAINED TRIAXIAL TESTS 
ON GLACIAL TILL SAMPLES 

Initial Parameters 
Sample diameter 
Sample length 
Moisture content, w 
Dry density , 'Ydry 

Bulk density , 'Ybulk 

V oid ratio, e 
B-value 

Consolidation Stage 
Cell pressure 
Back Pressure 
Final effective consolidation pressure, cr3c' 

Final moisture content, w 
Final dry density, r dry 

Final bulk dens ity, Ybutk 

Final void ratio, e 
Coefficient of consolidation, c 

Shearing Stage 
Effective consolidation pressure, cr3c' 

Principal stress ratio, P.S .R. (cr1'/cr/)max 
Strain at maximum P.S.R. 
cr1' at maximum P.S.R. 
cr3 ' at maximum P.S.R. 
LiU at maximum P.S.R. 
Ar at maximum P.S.R. 
Maximum deviator stress, (crd')max 

Strain at (crd')max 
0"1' at (crd')rnax 
0'3' at (crd ')max 
LiU at (crd')max 
A at (cr ') 
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(cm) 
(cm) 
(%) 

(kg/m3) 
(kg/m3) 

(kPa) 
(kPa) 
(kPa) 
(3) 

(kg/m3) 

(kg/m3
) 

(kPa) 

(%) 
(kPa) 
(kPa) 
(kPa) 

(kPa) 
(3) 

(kPa) 
(k.Pa) 
(kPa) 

3.77 
14.68 

7.9 
2168 
2339 

0.259 
0.965 

772 
484 
287 
9.7 

2207 
2421 

0.237 
2.7x10-2 

287 
4.25 
1.85 
823 
194 
94 

0.15 
1416 

17.66 
1946 
531 

-243 
-0.17 

3.72 
15.35 

9.3 
2072 
2265 

0.342 
0.985 

979 
481 
498 
9.8 

2183 
2397 

0.274 
7.4x10-4 

498 
3.74 
2.09 
1202 
321 
177 

0.20 
1268 

21 . 14 
1843 
575 
-77 

-0.06 

3.75 3.72 
15.21 15.35 

7.6 9.1 
2079 2063 
2237 2251 

0.313 0.348 
0.954 0.997 

1220 1374 
476 412 
745 962 
9.8 9.9 

2161 2180 
2373 2396 

0.264 0.275 
2.3xl0-2 1. lxl0-3 

745 962 
3.60 3.38 

11.67 7.42 
1012 2216 
282 657 
463 305 

0.63 0.20 
812 1624 

21.04 20.02 
1135 2354 
323 730 
422 232 

0.52 0. 14 
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TABLE 3.4 

IMPERIAL METALS CORPORATION 
MT. POLLEY PRQJECT 

TAILINGS STORAGE FACILITY 

RESULTS OF CONSOLIDATED-UNDRAINED TRIAXIAL TESTS 
ON SILT AND FINE-GRAINED SAND SAMPLES 

Initial Parameters 
Sample diameter 
Sample length 
Moisture content, w 
Dry density, Ydry 

Bulk density, Ybulk 

Void ratio, e 
B-value 

Consolidation Stage 
Cell pressure 
Back Pressure 
Final effective consolidation pressure, cr3c' 

Final moisture content, w 

Final dry density, Y dry 

Final bulk density, Ybulk 

Final void ratio, e 
Coefficient of consolidation, Cv 

Shearing Stage 
Effective consolidation pressure, a 3c' 

Principal stress ratio, P .S. R. ( a 1 '/cr3 ')max 
Strain at maximum P.S.R. 
o-1' at maximum P.S.R. 
cr/ at maximum P.S.R. 
~U at maximum P.S.R. 
Ar at maximum P.S.R. 
Maximum deviator stress, (cr/)max 
Strain at (a/)max 
(JI' at ( (Jd ')max 
<J3' at (cr/)rnax 
~U at(crd')max 
A at (cr 1') 
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(cm) 
(cm) 
(%) 

(kg/m3
) 

(kg/m3
) 

(kPa) 
(kPa) 
(kPa) 
(%) 

(kg/m3
) 

(kg/m3
) 

(cm2/s) 

(kPa) 

(%) 
(kPa) 
(kPa) 
(kPa) 

(kPa) 
(%) 

(kPa) 
(kPa) 
(kPa) 

:-:·::::::,;:;. 

3.75 3.72 
14.81 14.94 
16.3 16.6 
1693 1639 
1969 1911 

0.630 0.684 
0.955 0.953 

779 1077 
483 482 
296 595 

19.2 18.6 
1803 1807 
2149 2143 

0.531 0.528 
2.2xlff2 5.9xlff2 

296 595 
4.06 3.60 
9.62 7.72 
293 502 
72 140 

224 455 
1.01 1.25 
228 364 

6.63 12.10 
303 507 
75 143 

221 452 
0.97 1.24 

3.69 
14.86 

16.7 
1558 
1818 

0.772 
0.963 

1306 
415 
891 

19.9 
1756 
2105 

0.571 
3.8x10-2 

891 
3.43 

11.95 
858 
250 
641 

1.06 
615 ~ 

3.96 
1008 
393 
498 

0.81 
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IMPERIAL METALS CORPORATION 

MT. POLLE Y PROJECT 
PROJECT LOCATION MAP 

NORTHWEST TERRITORIES - ·--·---·- ·1 

Vonco!lver 

0 100 200 MILES 
I I I I I 1 
0 100 200 JOO KILOMETRES 

Jan. 3 J, J 995 

I 
BRITISH I 

I 
UMBIA I 

I 
Dowson Creek I ALBERTA 

I 
I 
I 
l 

"' ~;...___ __ ,, ., 

U.S.A. 

162J.A1 

L KNIGHT AND PIESOLD LTD. _______________ F_l_G_U_R_E_ 1__,.1 
CONSULTING ENGINEERS 
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CAD fV:.• \IWQICCI\ IU-1\ /lC\A.1 Plot uale l•I 

KNIGHT PIESOLD LTD. UNIFIED SOIL CLASSIFICATION SYSTEM 
PROJECT No. --'--' =-o=L'-=J'---
SAMPLE No. As Shown 
DATE Feb. 9- I!. I 995 

CONSULTING ENGINEERS 

PROJECT: Imperial Metals Corporation - Mt. Polley Project - Geotechnical Investigation 
Glacial Till - Particle Size Distributions 

GRAVEL SAND SILT BOULDERS COBBLES1--~~~---r-~~~~-+-~~...,...-~~~~---r-~~~~~+--~~~--.-~~~--.-~~--1CLAY 

Coarse I Fine Coarse! Medium I Fine Coarse I Medium I Fine 

SIEVE OPENING IN INCHES US STANDARD SIEVE SIZES 

24" 12" s .. 4" 3" 2" 1r 1" r r r r 4 a 10 1s 20 Jo 40 so6o 100140200 
1 00 t----'--'-~·--_...·-+-~'...-;::--'--1 ~1Ror::~·---.o.....,;:1 =-"'~,__·__._•___.•..._ __ ........... ,...__ • ....,.~,-~·-~·-~·~·..._ _ _.__,--\"__.l ________ -r-________ --t 

\...... -~~-- -,....__ 

I
I 
t.? 

90 

BO 

70 

~ 60 

>
Q) 

0: 
~ 50 
G: 
1-z 
w 
(.) 40 
0: 
w 
Q. 

30 

20 

\ .......... ~, -~- ..... ~-~ 

\ '" ·-...... ~--=-
\, '<~, ...... -~--~'.. .... ---...... --::-- - ----- ---

\ \ - ·.......... -....... ' \ . -. ~ 
\ \ ....... '· -\ \ ;'.9s. ., \. 

\ ' .. "' ' \ ' ' ....... '.. ., \ 

\ \ ' ;;;' .. . ""' , -- \ "-:"'-..(?gs' ... ... . ... 
' ' ......_ . -. -<•v-:,,.. .. "· 

\, \ . .... ' ... ' 
\ \ ' ............ ' ' \ ' \ ... ' ' \ ' \ ' ...... ...... '~ ·, 

..... \ . r'-.. ...... ...... " ~.s \ 
...... , ' .. ,, , , . ' 

' ', 'A ~ ,;..:>O '\ .. __ ,__ • ~ ~ ... ' \Q 
LEGEND ~~--"°.9s "-.~ ~ ' '- ~ .... _ - ,,,, ~ .. \ '° 
------- TP95- ! ' .... - .. ':: ~ ·, ~ ', , ~ ...... -- - . ~ ~ ' -~ \ 
- - - - - TP95- 7 -.. ,, ........ '-. ~ ' •• '9~ 

'~ .... _ ' \ "' ' ',~s. ..... , .. ' ........... <:9 
---------- TP95- 10 ':::;. ', "-, ' '-

..... p ..... , " '' ..... 
', ' 'i.. '\:: ~ ' ....... I 

- ----- - TP95- !8 .......... ' I'. ~ ~J...... ·-, \ 
.......... ' ",\ '""' ' ' ..... 

- - - - -·- - -- TP95-20 ........ \~"- "''°Z ~~-' ·- '-._ ' 
.... , .. ,·, -.....'.. \ '\ 

- - - - - TP95-2 7 ", '~·:-..., '-'-..... ~', '•, 
\ ...... ,, .... ' \ .... ........... ' ' "~ -- -- -- -- - TP95-J I - .. _ ..... ·-... -. .. , - .. -.... '"" --- ., . ..... _ ...... '... ~ _ ... ~ 

TP95-J7 --~':::..::-~ "'-- --.. - ~ 
-~-- ~._ 

----csTPB! -~~-- -
~-~-:-:::-

500 300 20D 100 50 JO 20 10 5 .0 3.0 2.0 1.0 0.5 0.3 0.2 0.1 .05 .03 .02 .01 .005 .003 .002 
GRAIN SIZE IN MILLIMETRES 
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KNIGHT PIESOLD LTD. UNIFIED SOIL CLASSIFICATION SYSTEM 
PROJECT No. 7 o2 3 
SAMPLE No. As Shown 
DATE Morch 2, 1995 

CONSULTING ENGINEERS 

PROJECT: Imperial Metals Corporation - Mt. Polley Project - Geotechnicol Investigation 
Glaciofluviol / Glociolocustrine Deposits - Particle Size Distributions 

GRAVEL SAND SILT 
BOULDERS COBBLES~-------.------------+------r-----------.-----------+---------.--------.---------1CLAY 

Coarse I Fine Coarse! Medium I Fine Coarse I Medium I Fine 

SIEVE OPENING IN INCHES US STANDARD SIEVE SIZES 

, 00 r--~2~~-~~,~~-~~~~·~4r"-~~ .. ~~i-___.'~~-~~~~:~~~~?~~=-~~~--::r~~~-~-~r;_~4;_~-~-~-~:~,:~=-=-=~~:sr2:0::=3:°---=~~~~:~~~3\~~,~o~o_,_4ro_2~oo~~~~~~~i--~~~~~~~--i 
-......... -- ~-~~----90 

80 

70 

~ 
C> 
w 60 
3: 

>-
(l) 

()!'. 

~ 50 
G: 
1-z 
w 
u 40 
()!'. 
w 
Cl. 

JO 

20 

,, 
C) 10 
c 
;u 
rri 

0 
0J 
N 

500 300 200 100 50 JO 20 

..... \ - --...... _ \ 

10 

.......... ' \ 
\ \ 

' --.......... TP95 - 39D\ \ 
-......... \ \ 

·-.......... ' ··'/'-·--.. \ '· ',\,< TP95-38 

TP95-25_/ ·'-.. \ ',, 
'-. \ \ '-TP95-35 

5.0 

·,, I \ . \ ', 

J.O 2.0 1.0 0.5 O.J 0.2 
GRAIN SIZE IN MILLIMETRES 

"·. \ \ 
i'. ' \ 

0.1 

·.\ ' I\ 
\.. \ 

\ .... ..... ' '" '........ ', 
'°'···· .... . ..... \ ' - ' ' '"'-·-- ' ', 

~ ' ' ' \ ' \ ' \ 

.05 .03 .02 .01 

'. \ ' \ \ \ 

\ ', . \ ' . ......... ' ', 
-.~ ' 

--:.:-~ .... 
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1000 

900 

800 

Ci 700 C( 
~ 
~ 600 

\:::)'") 

i- ~ 500 
·-
~ 400 

()-
300 

200 

100 

IMPERIAL METALS CORPORATION 
MT. POLLEY PROJECT 

STRESS PATH PLOTS FROM SINGLE STAGE CONSOLIDATED
UNDRAINED TR/AXIAL TESTS ON GLACIAL TILL SAMPLES 

Friction Angle: 
'f' =Jo· 
d'=sin-'(tan '1')=35. 

Cohesion: 
a'=O kPa 
c'= 0 , ==0 kPa 

cos d' 

TP95-27 
(test 1) 

500 

/ 

1000 

p' (f7;; f7; )(kPa) 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

/ 

TP95-37 
(test 2) 

/ 
/ 

1500 

/ 

/ 
/ 

/ 

l 

2000 
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~ 
i 
'-::.. 

~ 
~ 

~~ 

~ 
C)-

c;oD f'1U: \~T\1&1.1\flC\.U Plot - l • I 

IMPERIAL METALS CORPORATION 
MT. POLLEY PROJECT 

STRESS PATH PLOTS FROM MULTI-STAGE CONSOLIDATED
UNDRAINED TR/AXIAL TESTS ON SILT AND FINE-GRAINED SAND SAMPLES 

600~~~~~~~~~~~~~~~~~~~~~~~~~~~~-----. 

Friction Angle: 
'f' =2a.s· 
d'=sin- 1(tan 'f)=JJ• 

500 
Cohesion: 
a'=O kPa 

a' c'= 11,=0 kPa 
400 cos 

300 

200 

100 

/ 

00 
/ 

./ 
./ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 

./ 
./ 

./ 

/ 

./ 
/ 

/ 
/ 

./ 
./ 

/ 
/ 

./ 
/ 

/ 
/ 

/ 
./ 

,/ 

/ 
/ 

/ 

,,,,,,.,,, TP95-39 
,..,.,,,,,, (test 3) 

/ 

/ 
/ 

/ 

/ 

/ 
/ 

TP95- 39 
(test 1) 

/ 

./ 
/ 

500 

/ 

p' (CT;; CT; )(kPo) 

1000 
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LW 4 I !Jal RT 

RE'il SIOttS 

l£CEND: ,,.,,_, 
• 1994 r~,, PH 

~ 

/, ""1 •II• loyoul •• ,_ CS1'll £"¢.-ltlg (Jon. 6/95). 

; , T#t pit JocoUM1 ~ ll#ld IOcDl«I ()nd "'°"" Ml ~ 
.tvfl'f)'9d r~ /Hn TP9.5 - J to ff5 - 8 ht:MI bHif 
.JWW)IU !Of' '~ J>Wil*N>I bf/I h"'19 net bHlt 
Ii«/ into /ho st'!. ydd. 

IMPERIAL MET.Al.$ CORPORATION 

MT. POLLEY PROJECT 

O\IERAU. SITE PLAN 
GEOT!CHNICAI. INVESTIGATION PROGRAM 

Dft(l,llQ. 1623.100 AtV. 0 

I 
? 
! 
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0 MNt. 14 95 

•"1Sll)!jS 

~ 

-$-:rt' er.,~~ (fll) 

~~· '= ::::.:1 t:::)(--J 
+ (::)''° = ;:;::r;;-;, ~ 
JJ!l2JU 
/. JlilJ ,11e Jo)'Oftll rJ~ IN' CSAI {ttg~9 (Jan. 1/95). 

2, Tnt tN1 /pcolfor.~ t1r* n.111 l«ol#d Md ho'tld Mf bff1t 

~ rm pib "'"· ' tvt MS· 8 Ila.. bHn 

IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 

MIU. SITT: AND MAIN ACCESS ROAD 
Sm: INVESTIGATION PUN 

000. .... 1623.101 • .,, 0 
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• .., ... , '"' r ... 1 Pit 

-$""'' ~ fat Pll {IMS) 

·-{.dp~~~ 
S-"''~~=~~ 
&-'?J:,~~~::..io;-

..... 0 

"' 

,,,-- ,,' ..... _.,# __ _ 

, .... -"'\, ... ,.,,. 
~ -

... • • r 

IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 

TAILINGS STORAGE FACIUTY 

SITE INVESTIGATION P~ 

- HO. \ 823. \02 Rtv. 0 
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-., 
-

0 

,, 

- - ----f.i---->- -

_,_ __ -I.I - _,._ ---f"'--- _,_ --- --
- _,._ __ -I=+--- ....... -

no•'----------- ----------------------------' 
'"" """ ""' ""' $(111 #00 JfJfJ MXJ ""' l(XJ() 1100 110/I ''°" 1<100 ' ""' llOO llf» '""' IOI) 100 JIOO «JO .DJ «ID JOO IOO ilOO 1000 1100 llOll /JOO l #IJO ISDO / If){) I J'D"1 

,~ ~---====,......~~'~"'===----~ 

., . ._ ___ .....;. ________ _. 
II J()(Jl<JOJOll«JIJJC06tJOJfXJ 

JflJAl1W -w. c-tw.r:c (m) 

SU:TION mf.rfJ6 
l'OiJ.£Y I.AXE DAit/ Sl1F 

< FOR A£l'CllT 

llaAIM - 0/$1AYOC ("!) 

Sll:TION ,. 

rAfUol(;S -

tOO 

KNIGHT PIESOLD LIMITED IMPERIAL METM.S CORPORATION u - •--. 1.c. 1--....;..__::.._..;:....;.;.;;...;..;;:;....=__::.:...:...=:.._-~ 
•ce MT. POLLEY PROJECT 

TAILINGS STORAGE FACIUTY 

GEOl..OOICAl CROSS-SECTlONS 

MO. ~O. 1823.103 ft[V, 0 
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... 

182$.202 
117) 1ll 

161S '°' 
182$ , l.)0 

, -
r~ltlU'tdoholf""'1ilt• 

Oulitl ClhWrs -1e1t111«1 to 

a,..;.--~-~ L ~ln.Klion 

& S£CT10N ,uJ: 1J6 
MAIN~J/£NT 

ZONE 

s 

g 

c - 611 fS,. ,..,. 7) 

Pf«~ ond 6P'«Jd In mo1fmflht 1000 mm thick loJw'$. 
~tOl'}f Comp«l/on 01 dhr:l•d by ~ Cn~. 

Pf«ttl and tomp«l«I 01 JhO..,, M llN• Df'ow/1)9• 

Pk>cN. moi$f~ toodtl/oll~d o'td ¥11'"'1 in mo~ 

~~hkf, Z:-JO:': ~'!ttmum dly 
d.m//J'. 

=::: :00°':::. ~r== ~-o JJ. 
~~,...,,., .. ~,,,,.,.r,.,.,,,.... 

~ 60# ., ~ ~ Plattd ond llPfHtl ., ~ 1000 mitt tllkk IDyi!'n.. 
~ ~ """P1Cfion OS dhcl«J "I' lk C~. 

'!!!!!l 
I. Addllioltol wn.1 ~to ~ponds ,,.,, tw ~If~ 

;. "!!';:',..toe o.fM lo M #tolled ~ ~ • COMllWIOA, 
,,:,,..,,..,. ltN Alrt/n CmbonftmM.I lo H inst~ ~ IO SIOf• N "°"' 'MllOJ,, ,,,., • .Pi/J• inl'Trl El 9.J2..5 "' obulm«tl1. • 

J. FWllllW fo. ""'1M. 1h0_, l<Y St.,. N tMd "1' w/IJ b• oddftl If r.,qr,MH, 

4, '::~ !:11:/t =Ot"ylxn~ ~,.::;: :;d :::.~'o:::ollOtioM 
"''""""';on. 

.!. fol/mg• •t.o10lionl includ• prr.wd/On /Otf 2.$ mlllNM c.llbk m«ltw1 ol r«toim 
#0/M". 

6. ChllrlM.)' Dtoin lo b• «~l~OM to Cl. !1<#0 lo, uo&i ond ~_.,., CmbcN,,_,f, • 
.rlh con11ft.-,.,,q f« M - f}O/ng ~•IMskvt. C1-t10tiol'J of (Ol'giludino/ /Jfoitt "'°';.,. '°' "'°"' CmbonkmMt. IH Drg. No. 167$.2()7 

7 A 1"1Mlt.ioft 10M MO)' lw f'«ltK«I II n:Ja_g d IMO'JIO'MH Aot ~OM C. 

I NOT FOR CONSTRUCTION I 

MOUNT POU£( MINING CORPORATION 

MOUNT POLLEY PROJECT 
TAILINGS STORAGE FACILITY 

TAILINGS EM~KMENT 
SECTIONS ANO DETAILS 

SHEET 1 OF 2 
"""""). 1625.111 .... 5 
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Knight Piesold Ltd. 
CONSULTING ENGINEERS 

ol Consulting 
Enginee1s @ Assoc1a1oon 

of Caoadd 

A•soc1atlon 
doc lngOn1ours· 
Con$C'1es 
dll Canada 

APPENDIX A 

TEST PIT LOGS 
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KNIGHT ANO PIESOLO LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

SHEET I of I 

TEST PIT No. 

IP~~-2. 

PROJECT __ _.;.(Yl_t_J1>~11""°ttj+-------------- PROJECT No. lb23 
LOCATION OF TEST PIT Ap S,82.2/ioO 1J J 682. 13D E GROUND ELEVATION NII ID M 

DATE :Tan II /95 Co/\cerrf-mf-or- LOGGED BY _ __,J<LjtS=·µ=----
NOTES 

Groundwater level, 
difficulty in dioo
in9 , equipment 

used, etc. 

lJ&1.tcr ~hie... 
entcvfl'fcr-Ld t1.+ 
l· Z"" 

}Jo :: ·,·-pies 
+c,/un. 

GRAPHIC 
LOG 

0 ~ \!J-~ 
+- ... " 
. o,, + ... 
. .. +. ·;p : +- . ' . . 

0 ~ ·".l.. 
.. --o ,-
\. ~ '. ... 
n1=n1 

£. D. P. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

OrM~e. brDWfl/ brz,/).)() J clt11~1 f>t.DiJ. .Jt, uo:; ('Y\(.)fSf, fltae.-f)ri.i.~d 
5M~ 5/LT wi#... ~ :3ra..ue.I ~o c~. 

Or~ttrirc~ Se>Me...4-irv...i.s lrllou/\Jd"e.d -Ir:. l!Yl difY'h· 
SMdtj 61L ,- ~/Ad A-A /lll 

Bld<?ll.k. tnco\)f\-hred ~~ /, '2"" ~. A-ii:r;)(.r 
~rn::r"'1s/ tJprtlllJ IOlM ~~- Nt.t ~e.. ..J-o 
wed-er .ft< b le. , 

.AJotl.: 11rs ..frel'1c.h ~s - ~y. . JO"°' 
I on:; : ~ "" -..I 

f [j=J 
- 1h!.. f11x-/t..· s(}u-H-.. p~ +tJp rrulk-, ~d Im 

of. or3u1?~., tL -ft.-1 '/\ 17 ~,fr// tJIJ0'1VIJ 
bd~k . 

• ~ .eus+. wu.f por~ rs d.escrikJ ab~ue. 

" Bo-th li'Mbs (nioor,fe.red bc.J.-z,c,L a.+ 6ht..l/o(.A) ~s. 
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11 

KNIGHT ANO PtESOLD LTD. 
CONSULTING ENGINEERS TEST PIT 

SHEET I of I 

TEST PIT No. 

'1P~5-3 LOG 

PROJECT fnl. P.Jlt4 
LOCATION OF TEST Ptr px s: f.72, ~D Al,. 582) ;'~5' E" 

DATE ~fl Ir /8 '5 fxi(r.,,.lo-. . .1~,r 

PROJECT No. f 62 3 
GROUND ELEVATION IV JI /l) /Y' 

LOGGED SY - -'-//4...:...6 ___ _ 

NOTES 
Groundwater levtf, 
difficulty in digg
ing , equipment 

used, etc . 

Mod.LrtJ.e... 
dt3~'(\0 ax-di~· 

No $~'11e~ 
~1£.<(\. 

!;Jo.} U'" Jt·ble.. 
.( f\t i.:- w"'J.(.r~. 
o.+ 2.1 IV\ 

~~c .... pondtd In 
pi+. .!-c Zr" 
&lf*h oJ4,,. 18}i<!. 

.5L 
l 

GRAPHIC 
LOG 

() +~ +· 
t /J t I 

J 

- . · - . + 
· -+- oD . . + 

''.-l-· . . .. 
0 -:-.. 

; ' 0 . +- . 
·t-· . . 
. . '.O 
. 0-: _, 

..t. ' .,._ . . . . 
. b · . 

2. "'-.· + o_ 

IYY ~YYY 
'-, \ -A 

./ \ ) .,,....., 
\,,./ \. 
~<. /\ 

3 v,, 
£.o. P 

4 

. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

B~vJr\, de,.,!.l.. 1 Pi11e-9rc:dfle.f Stl11~ SJL T :,J1:.ft._ ~()(YI..(_ 
5 c£A..l)d t.-d cfttj . $J 1;.~J~ fl'.Cli!..J.. -Lo f>t.<)fSt • 

;511\\i i(..r ./-o (V.1<..+c..11'-/ t.~{{)()f'l-h,rcd If\ /PEJ5-] 

-·- -·--------- ---- --------
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT 

SHEET I of I 

TEST PIT No. 

-rP~5-4 LOG 

PROJECT fM. Po II etj PROJECT No. lb23 
LOCA Tl 0 N OF TE s T PIT _.A"'l'~,...w~x -'5:+,• .:;...82.;..;;2~, =6=10....:...N~;)--"'s'-"'~-"'?._,_, =t....,6=5:;.....:E:.::;;;.. __ _ 

DATE :fttl'l II /3c; Sou-th el')d c,--t Ccna:rrlrn+or-
GROUND ELEVATION ,_ //OS M 

LOGGED BY 1<4/3 . 
NOTES 

Groundwater tevtt, 
difficulty in di 9; • 
in9 , equipment 
used, etc. 

/'r1oderctk 
drti:J1'rlj ccncktf1115 

fAXA~ <I ·1a bl< 
(. fll l'V (\+if°eJ 
~+ '3. 61"" . 

tvC-l~l ..... pCX'\M 
-to cw rz>ic 2 ~ 
2.sfl'\ 4fh 
o...t..\·(r 1e h<S 

DEPTH 

(mdre.s) 

0 

1 

2 

t 
3 

4 

GRAPHIC 
LOG 

' ' +-
0 + 
+ 0 I 

0 ' . +-
I' • • .+-
D ..J..', 

\ 

~·.- '+ 
' 0 

\. + 
' • I + 
Do 

1 - .J_ I I '. . 
-+ • 4. " 

. ' , '<:) J _ .. 
o o J.. 0 o I 

' I' + 
0 .J. . 

, 

••• ··0 
' ' .+ I • .J.. I 

+o· 

rr=1n 
e.D. P. 

. 

. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

Crt'·"f ·brow/\ (_ f\ttr 6()rf..tLt'e J Jo b~W1,, de(') S-e.. fi()e · 

ecat'~d St<n~ SILT v'l)'rlt... ~~ ert"v...te.I a,._d 

C/J ( Stl',,11'/t\1 -b IPBS-1). -5,/jhf.0 ~-o ir..l. 

Cohe.s1'ue.. 1/i·.sfJv ,c ~ ur;(. ''·-· cJ- Jq:.)f, t-.:-J·..{..,....C. 
J f ' 

{ h tY'\l ~ of- fV\tA (. '7 t<. { 1) ~'P p-t d .Pr?>""- f 1-f. A fl e.. f.r:, 
rw: dJ...~tl fe- - c~rtul\.l d 5 rt--i ·d . 

B!drv-Gl<- (fltOVr·-4-cred c:1..-+- 3.61"1' ¥. Prjuk<r 
l·a~5rw..l'lrfs ~nrc-u~ ~-.crcd, 
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TEST PIT No. 

IP8S ·5 KNIGHT ANO PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

SHEET I of I 

PROJECT ~+ f'olltt I 
"-> 

PROJECT No. /62 3 

LOCATION OF TEST PIT PfptCY 5,~ ~;;o N ; (92 6cl>c 

DATE ::rat1 12/$5' Crv5hv-
GROUND ELEVATION t-- /I 2C m 

LOGGED BY _ __,_./.(Ci=~:<-----
NOTES OEPTH 

Groundwater l&vtt, G ~ ) 
difficulty in dioo- Mt rts 
in9 , &Quipm&nt 
used ,etc. 

fJD ~1.S 
ef\l ,,u(l.f .(r<.d . 

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

10~k · -re~ p,.J. ;s 10 r . t(X'l3) c-..d 1JCv-Jc ...... , 6:rlf.. 
'-'( .!ti 1 .4~. 
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KNIGHT AND PIESOLO LTD. 
CONSULTING ENGINEERS TEST PIT 

SHEET I of I 

TEST PIT No. 

~S-b. LOG 

PROJECT f>1,/- Pt>/I~ PROJECT No. /623 

LOCATION OF TEST PIT AltY!JI( S, 822. 1-2'0 JJ ; 552. ~4!> e GROUND ELEVATION ,.., 1 I J":f,.,.. · 
(I 

DATE JCrf'I 12./~5 Cca<...t. Xe. .::f~'kpi/e . LOGGED SY-~~=;~~·---
NOTES DEPTH 

Groundwater lewt, ( . \ 
difficulty in dl99- M e*rts.J 
in9 , equipment 
used, etc. 

0 

1 

2 

3 

GRAPHIC 
LOG 

. +~ ·. ·. 
.. 0 

.. " + . ' . +- ' . j 
[)o ~ · • 

- -4-
+- ' 0 .... -+ 
. +- .. 

+ + ~ 

. " tJ + 
~ '.•. 

¢ -t~ 
~ -

+ 
0 .· . 

+ +-
" I .' , 4-

+ -4 0 
+· +- . 

D 

D ..i-

C.D. P. 

b 

. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

lh>Lut\ ~I\ S£. , fl11.t -&raJr.ld 5tvi dj 5!L-I w1'../i._ ~o~ 
f-1

1
:"\l - ~ rru 11.l d ~ (7.!.L1·cJ J ,Lt?t re_ . .J.o ~cfl-<- daJ . 

~ li5k+b M..0 1~+. 

btru.1-: 11t· '1 t;i ,- ,~ (!-.r~~d ) 
...t 

' ~ •• {(( ( I: ''\(. 
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KNIGHT ANO PIESOLO LTD. 
CONSULTING ENGINEERS TEST PIT 

SHEET I of I 

TEST PIT No. 

IP~5-;t-LOG 

PROJECT tnf: Pt>lletl PROJECT No. 162 3 

LOCATION OF TEST PIT Agyrx ~ F2~ 610/J'"': 

DATE :fc..r1 12 /55 (Oflu1·l-rc..br 

GROUND ELEVATION N JI 12,.,.. 

LOGGED BY _;_,~.....,/8'-'-----
NOTES DEPTH 

Groundwater ltYfl, (["e-Jr-ts) difficulty in diog-
ing , tqu1pmtnf 
used, etc. 

L.i )!<t~: ;~X> }.1,~ 
0 

. 

1 

Modi:q,Jc. 
iJ•JfJ Ct.Y\di··k,,r..s, 

2. 

.3 

4 

~:f f<)(DUfl fefccl 
o.F 4.4M, + 

,. 
5.0-ple. ~~~ :f- ::> 

....--- . 
~"i. "1 .i.o s. BM J 
Di.fktv/1- . 
dr~~t"~ t~jJ.,7 .. ~ 6 

GRAPHIC 
LOG 

\I! ~ \!!... 

+ - . ' 
c> +' . . . .;-

. +-1- t? 

0 ' ' -
+ . ·: 

.-+- . J.. 

-1-4-.. - 0 
~ ,. 

+ ··.: 
.j... - .! . J. 

... . . :::, .I--

: +-+ . 
-!-- . ' -+ J- . 

-4--
-. 0 

J. 
- ' -l ...l (> 

,.l.. 
' . 

~. 
. . 

I 
,cJ -. + • ' - .'. + + . ' . .:...+-
0 0 +. 
·- 0 . -·.1..+_ .. 

C> • 0 

·o --t +_ () 
£ · .. + 
o ·.,. o 
i.o, P. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

&r>wr\ d€1)~ / ~j,~lt.+b ('vl.Of~+-J t,·f\L -{f~' f\..l.. d .Su'lc!J 
SIL-~ w l-'1.... 60.l')J_ 5!Avd 1 ck.-.'.J . $,'"Vt; J,.-.,r- .Jo 
1 ·v ~ 1 .. 1;. ( l J 1 _1 ·' • r · ~\ 1. .. l rrvc.'llfi ·uc. ·I) :surr-ouf'lot 11

1 
1(.5.1. p· ~ . 

~ 1r· ·.:- 2'tj (!~fc1•rr;J -'// f l (N' J/'./o c~! ;-' . .i.' .... 
(~. /. ""lr ... J, ~ '.,! f,, tv·· /· .r ·~ · ,.. .. ..; ~ ~· _ ...... , ·'f'1~ : 

1 n- ,.... p1.I-. ti r ru -ti t rc1 ·.-i C'~-d -4f .c... J l' r "' ,.{ ,·,. -.~ 
~~·zc.d. -r~f'({I/~, .)',< r "(~ ()f \:,C 1-iff I~ 
{(;(c-1· J.ct<d (([..! -il.c. ~i(I /l'{r/tt'r ~ !r -,-;,,-/. 

• I I 
!'.--.. /t./.l U·t·": ·'r~-r p;1-;, 

I Sc. ' d.1 ;; i It .:;J(l.( 1'(~ I -r; 11 I 
'-J 
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11 

KNIGHT ANO PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST PIT No. 

/P£35-8 TEST PIT LOG 
SHEET I of I 

PROJECT !n-1-. Pcllttl PROJECT No . ~23 

LOCATION OF TEST PIT """"~~- J~~-'-. ~'--2_2.;_. S"""'"6_D_N--;-: -'-5.-"'-8 =.2 ._. 68--"'-t> _£_. __ 

I 
II 

GROUND ELEVATION "'//ID~ 

DATE Jan /ZS ( CCIYe~-h>r 
j 

LOGGED BY--~-(%_. __ _ 

NOTES DEPTH 
Groundwater ltV'fl, I ) 
difficulty in di;;- lmdrts 
ino , !quipmtnt 
used, etc. 

fYlodesiJe. 
d~1~ tcn:lt-Mzns. 

D 

1 

GRAPHIC 
LOG 

_._o ' . 
• I ,• + -+ . . 

. :: ++ 
·+ 0 ·. · + + . ' 
.:;=- o-• ... 

. ..\... t- + 
. 0 + .',
+- .: ..:. : 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

..sz? 
~ . 'rr1~ ·n1 -z 8ldrDc.k- z~lOtJr,.iocd c)· 1,:1 ,-.... , Lt.pi'lli -rvJ.{.. (uolrt.~ rt~), 

... ~ Fff'~l«" 4-flJ('/'(/\~ up .tv 30 t.0 d1~. 86.tikoe. +et..r-s 
_, . . , ,, ~kt"?.."~h °'fft'bY. I. I fY'- w;.Ji_ difkcvl~ . Sue~~ 
~ '- elfJ-r~{J d i#rcul+ J..o ('f ru.ucd·e a.} 2,8' /'I" ~, 
E.o,P 3 
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KNIGHT AND PIESOLO LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

SHEET I of I 

TEST PIT No. 

-rPfJ5-~ 

PROJECT r?rf-. Pl>l/l~ PROJECT No. /62-3 

LOC AT 10 N OF TE ST PIT -'~-'flm,........rc..--:::5~, 'i?:;;,.;;2_,,.3 • ...;;;2..:.;;tD"""IJ"'=:.; .... • _g;~1 j...>' 300_.""-=E,__ __ _ 

DATE :JaA 12/~5 1 
Ec.::,l ~id.c.. &o+j~d<- Lc..ke.. 

GROUND ELEVATION /V I052N'\ 

NOTES DEPTH 
Groundwater ltvel, I . 1 . \ 
difficulty in digg· l(Ylt::rr(S_J 
ing , tquipmtnt 

used, etc. 

GRAPHIC 
LOG 

0 !ll).t-!!. 

('.tock.rcd-e.. 
drm~ r~f.krz; 

Y~lt. IP6S-.9A .
{ 0.'2, .J.p z. SM) 

-SOrrple 'i'Pa5-S~ ~ 
(2. s ~t> S".01"'1 J 

..5Z. 
1 

f.o". 
+- ' . . +-

. + 1, 

'1 I::'. · " +-: 
,J.. • ' 

+-,. D 
~ 

() 

.L.. .• .• 
q . +-o 

j_ ' 
7- () •. ' ~ 

3 

4 

..J-. : + 
+O . • • +-

LOGGED BY _....;.J<4....u..;;;(3 ___ _ 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

~mu"', cUns.e, .1 fY<..Di.)+ 1 ~£'.>11~ e;rzv..~I~ SILT wt-fL 
--r-aca. ~o .s~ clc~ . {>'\ediv""- ~lud ara~I . 
Poor~ ~oc-+ed, wtll tjrc-.ckd. (ctv'5RJ ..ft-..cl/\ 

-H-11 {A~ M ti I ~t+e. 

UirlY') 
~rlj i 61ijh+- .f.o (Vl.Od,r~lc~ de'"'~"; Ul~ f\Wt'd-" 5c.:'-~ 
(.5.J.·lckij c .. ,.,_d cdv..s1'1~) ~:.r. 'rJ :1cr (,,..';.!;'._ u v.c. 

I ..... , ,,... "'i r ,,,.. / f 

C !("-~ -· /O ~( ~- C ~ r :1 • ~· :, • .. '._,; ,.. r'('i(.,'Z._ 

(Lb~ 1-;P..S , ::1 ra.1.X. I : ~ - / r L -·t.> { ("'{._r-;..c.. ::·.rlH r _,: 0 . 
v 

mo<llfcd·e. r~i~t-e. wk" (A dt"+ed w11.f1"-- ~A·flr, 
Ve'j p!Mm . BttdLhc-'e.. cr<c .. +-t~ suc.fn(\ w~ 
e1 (/n)c..J.(I\~ (IAcJ-u-rc~I. -([.._is. Is \)(rll vvc+ 
Mt . .i.+.c.rr~I I ~ 

\ ~l"dt~ ~,· f+ Glaa~_I It/\ \ 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

PROJECT (}'\+. FPllttj 

TEST PIT LOG 
TEST PIT No. 

-rPB5- ID 
SHEET I of I 

PROJECT No. /623 
LOCATION OF TEST PIT AttrzJ.t- S U2, 8SD N : 6S I 48D £ ,, .. GROUND ELEVATION ""IO 48rn 

DATE :f"M l2/B5 (fAc.J- $ /ck- ~J~c~ Luk) LOGGED BY J!1/.! 
NOTES OEPTH 

Groundwater ltllfl, I J- ) 
difficulty in diog- l m,l..•11l'~ 
ino , equipment 
used, etc. 

Hikicfii 2ro hot. 0 

f'ri~t<.~ 1· 

~'j Ct>ndifrt,,,s. 

z 

3 

fwip1e~·(C ...,__ 

4 

~ di~wlt 
d.~t"j {d~ 

I I \ 5 "'° C~i.!$e. ru <~ 
~ 

I X> <,;f.'5 
e(l{ol) +a-ed. -

I> 

GRAPHIC 
LOG 

":!!. '.JI ':It 

;-o ,0 

+· 0 .. +- ~ 

+-+ .. .. . 
O.o ++ + . 
' ~ t f-
+ . ' 

D .L. 

.L. • " 

.L 

DD . 
.l. .. 

+ " o + 
" :.: + 

. .. 
+-0 . . '+ 

• <> C> 
'../J ~ 
1_ /+.'? . . . · . . . . .. .. ·o 

+-D/. 
. D. .. + . 

·: 0 ~. . + .... 
04-"· ~ . 

. . 0 + 
~[i.L.0 

0 • • 

. o ·· 
+·· . c) i:>J. . D . . 

. • •• +-
" '+" •. 0 
(),;Di> 

ti.· p 

E. D. P. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

Oy,'diie.dj ck11se, so.~ 51L-I' wi./t.._ ~~ f)rtu..r<.I Md 
cl~. ~l1$h+~ f\.\..Of.St: ~ /Vl~+er1a.I ClS 

f (ltCufl~~r:<...d. a .. f M 1ll s ;fr. looSll.. orye eKraAY......+ed. 

\ :it()d:j $1 I+ ~he i~ .. 1 1,·1 I \ 

~A 1 ~s.e.; (11..Cisf-1 6l I ~ ~ra..1.:·e.ll~ 54/\.lD wiJ.?i 
)-au c. r c-b bl<.s ~ d doj . J\)ot1 - plrrS+rc: . Lc-D~ 
ONe.. t.~ c~\ 1x.,Jcd , (r oder1Ate +o ctx..r5.R.. fJ("C< .. lrG( . 

De.,Sif rv.u.../-err~ tl.+ loC<!J.ofl"- cl- pi+. 
('~ ~ ..J-rl/ ((llt>LJrrl-~ 1°1\ -rP~S , 5. 

Puk.. .Prt15{YU21"\il3 encoul\+ed {ue J..o 2Dc.(v\ d16. .j a..+ 
buil o't pit- - - possibk. bedrodL ? 
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TEST PIT LOG KNIGHT ANO PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST PIT No. 

TP85~ II 
SHEET I of ( 

PROJECT dJf-, Pb/Jtj PROJECT No. / 623 

LOCATION OF TEST PIT Amm-x 5',822. Scl>N~ 501.&:oc 
DATE Jt)n 12./55 I J ( £4.s~ ~;d£.. of 6~t;a. ~) 

GROUND ELEVATION ..v f0 4DM 

NOTES DEPTH 

Groundwater l!Yff, I fl'tt.+rl.S) 
difficulty in dioo- U 
ino , ~Quipm!nt 
used, etc . 

H 1-.f-c;.chi 2DD hue. 

GRAPHIC 
LOG 

•, () 0 
.. \ 0 ,' 

t l : ' 

1 D~ ·a+ 
' . J· 

Se_lf (rtwn+a-eJ 
@ 2.g (VI.' 

D1.fffwlt 
~-51b~i Jue. .J.o 
Ct«'S(, fYl6.~~ tJ 

2 

:. 

··· o : 
()t) ' ' . 

·D 
• " • C>11 
~ .. 
I lb o ,' 

' t 0 -+-. . " 

o: 
E. o, P. 

LOGGED BY _...;._f<i_....'Cr@_. __ _ 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

~WA .1 d.lY>~1 :5}1~.J-h rv..o~t !.t*V 5vrfa(e) ~ 11e~ 
fl'\O(~t- { ~ 2.f,-.. ¥n)_.) 6 ruue UJ ~AND wiJ.h .:sum€ 

~i I+ · !Jori· pl6s1rt.. . Pt>or~ sor~cd) IYH)dt..e..J.e~ 
51t\.~ d . ::..f1!1l'.Lf, , DY ;diz.e ci t!fN- [.11r.!"''e.. 

l.J <...] 

l 0-rrtl~rr~1 ~v\d ~101t6 1 -n11 I 
...., 

~cJvrcJed -swi ~ ~VEL v>1·Jt._ ~ome. cob bl.es.> 
+(7..ue. Jo !:.Of'AL sl I+. fl/lok.l-<.l<-1 do,se_ . Af'flu)M" 

ll/ d' _, lJ 0 (~170 es G.n tfZ.u.r<....J · lr~ ( y,r_··c. t.11t._J C.r"i c...( . 

Nc>l-tcc1ble ~+tr If\ f¥.tJcr-fcd w~ l ~(a..vufed. 
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KNIGHT ANO PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

TEST PIT No. 

-rPB5- 12. 
SHEET l of I 

PROJECT M+-. Pol/'j PROJECT No . lb 23 

LOCATION OF TEST PIT ~ S 82~ '2.SD N ~ 592 14DE: GROUND ELEVATION ,.. JOSDf"' 

DATE JW' 13/55 " ( ~$+ 6i ~ ;p, Bl>~c.d.:. LL..!~) LOGGED BY --'-k~4'...-/S_. _ _ _ 
NOTES DEPTH 

Groundwater le'l9f, (("le.tr-es) difficulty in dig;-
in9 , equipment 
used, etc. 

H rlu h i 21'7> hoe.. 
C> 

~IL 'TPtrS -/2 ---
j 

(11 cd.eft'-./-e... 

dr~0'/18 '1c °"" 
2. 

3 

GRAPHIC 
LOG 

'}£. 'Iii- \Ii 

0 4- ~-. .,._. ', . 
'1! . 0 + 

I ' ' '• Oo: 
. : ~ - + 

• .J... • 
+- ~.. . " 
111 ~117 

E,D, P. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

Bc-owf\ J l'M<le.1a.k10 Dl\'i d; zed J .moi.* -J-o vE.IJ fl'l.Oi~*' 
rrw J e.v..fe~ ckn~ 1 A·n e... -e flt1 n~ d cScvi 'k:J s 1 LT w rlh 
so~ At1e. -~ya1 ~ fJ ru.ve.../ CV\ d cl °0 J frNe or(t:0ils . 
?oor~ sorte-c\ J f'rt,odmlf~ ~~de..d . 61'8l-i+b p!cr:5trz. 

\ I ~d::l :;; ;/ + lT k<.a. I -;; 11 j 

~{ drod~

..:.2.' r·! ( 1 .. irJ 
Conhd· . 

II 
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KNIGHT ANO PIESOLD LTD. 
CONSUL TING ENGINEERS TEST PIT LOG 

TEST PIT No. 

IPB5-13 
SHEET I of I 

PROJECT M+ Pb/Jtij PROJECT No. 1623 

LOCATION OF TEST PIT A(ft?>r S B22 \?f> t.J j 5~2 41o E 
DATE :fa-', 13/8£ , {E45t- sidt of- 8z:r~~k_ Lc..ke.) 

GROUND ELEVATION ,.., !D"f/, f'\ 

NOTES 
Groundwofer lt'ttf, 
difficulty in di;;
in9 , equipment 
used, etc. 

DEPTH 

{me+rt's) 

Yf.le. 'iPt.i=>- 13 ~ 
(o +o '3.s,..,) 

'i),ffrwlt 
d1~ r~ tOfldt~ s 

0 

GRAPHIC 
LOG 

... 
. +·o ·.· 

.. + 
• • 0 

+ 0 . 
1 . . ' 

: ' 0 • 

0 4-
+ c 

.. , D 
2 0 ~ 

. . . ... 
. ·.4- D 

3 

5 

6· 

. 

. 

D". + ~" 
:: 0 

J.. D . ' 
. . D . .. 

LOGGED BY ~-

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

Brt>wr\ dtlJ S-€.. 1 (IWijt s i~ 5.4tJD t,A>i.JL 5f>ll-\e ~fo.•.-'C IJ 
+nit l:- ~ !:>DtWL c.1~ - &-ra.ue.. / 1~ -!~p1 r1i..l!J Medlvrv.. 
~i<..e.d . Wd/ tf«.ckcfJ Ooort<-j sDr+e d. !;/ 13hf-~ 
pletstR.,. tc::r;..r-...u 4 tl/\ /VICi'1.crtAI l (' Cc.'UA~<ri(d 
til. IHi l/~1+.e. tft-Dd (DrtsJTVc~i~A rnr. .. .f<fic.._{, 

I S!J:t\ ~. ·d G,!t1<11d "1:/1 J 
.._, 

-,.n u co1V-( .> densu- a.1tcL 040re. ddkw/1-rft:>-c~ttt.~e.. 

Wt'j- b~wn.J Aa.rd J s/!:Jh+~ fh.Dfst S"Afld_:j SILT 

tvJt._ ~ orne. j(( ... ._~( 011cl c712tf . Rounckd 51/ti..ie-I; 
vcuialde. ~I ~us . Fi<fr~N.dj coh.u1'1L (_ rtps /(I 
ck...>fll£s 4vM pi+-). Lool'-s ft/<e_ ~ ~.srll ..J-rfl, 

\ Safl~ ~if+- Scwo.I /ill \ 
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KNIGHT AND PIESOLO LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

TEST PIT No. 

IP85 -14 
SHEET I of I 

PROJE cT m+. Pt> 1 ltlj PROJECT No . 1623 

LOCATION OF TEST PIT tfpx 5 825 Dl:ONj 5"8~ 23DE 

DATE :JQ" 13)B5 ( -:f.. I km clo~ f{\a.(f' rtu~~ 
GROUND ELEVATION tv 8~Sf"I 

f>~d) LOGGED SY __ )(q~-f?~· ---
NOTES 

Groundwater l•wt, 
difficulty in dioo
inq , equipmtnt 

used, etc. 

No SlfS 
Di#-rrv/t 

d~;<. w~ 

GRAPHIC 
LOG 

D ':JJ. W.. ~ 

·+· - " I•+ 
0 - · - 0 .' - -+ -
- .I- .: 

1 ----

2 

-- ' - ., 
·". 0 + 

- \) 

s ~ +P· 
. - + · 

·oo - · 
--+ O+ 

0 

4 ' - o:. 
E. t). P. 

5 

. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

Oxldize.d - lnw(I n/.tv 6t>\~e ( bl! Dfl\t~ ff~ - ~tJJl't 
c~lcvred. w1-IL ~o-J.h) J cle()'S.L.1 sit(!~~ M.Oi.Sf/ 

$WI~ 61LT a.....A CLA:l w>./t._ .:So~ ~riv->-<-/ c.--..d 
+rttl e.. coh ble $.. 4-rtt.1.."'l.I c-..d tDbbles c.re. n'·W'c.ld. 
(Y1o_.L.emi..1 Cl..tD!V'J.S &!')<..er .i:.e ft-w 1fYI ~ 

Ht1rd J -s l 1;t;h~ /llL-l)t~4> St=l\dj $/LT ,.>:..;!._ 

6orv..e.. 31au<-I ~ c./0-J· Moda.roJe .Jo µIf titttde..d
1 

pro("~ sorl.f.d . Plusk wMA W!-4-. 

$x>d ( o" ~ ~nJc·l·ra" f\/ltd a-ra. ( . 
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KNIGHT ANO PIESOLO LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

TEST PIT No. 

iP6S-IS 
SHEET I of t 

PROJECT ffl. PDJJttJ PROJECT No. /6-;L"~ 
LOCATION OF TEST PIT /.~y 582b ~DD AJ; 58-=t- SW€ GROUND ELEVATION "-83D,..,.. 

,l II ) 
DATE ~ l.3LB5 ( 4,351un c.I~ ~1}1 Atles.i Rt>Ad. LOGGED SY )!rts · 

NOTES 

Groundwater ltvet, 
difficulty in dioo-
ino , tQuipmtnt 
used, etc . 

Hituhi 2Dt> hCt...-

fltDdeJu~ 

cU~MJ Cct\df~, 

5vtf>ll i'PeS -15 

No ~?~· 

OEPTH 

(f'fte+as) 

0 

. 

:1 

.--- 2 . 

3 

GRAPHIC 
LOG 

t- 0 "· 
+ ..j.. .. 0 · ' - . 

.• ·" 0 

:.:._ + + 
.+ +-

. -:. 00 . ' 
..+ -

Cl 
+ .+· 0 

,+. 
' : 

, ' . . D 
- +t D 

+ 
o .. + >o+ 
+ .l ~~ 
.J.. -

f o .. . .+- + 
.. , +-
· o 
E. {), P. 

. 

. 

. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

No D(EJO"litS (Or\ +cp cJ, cftttr-cu+ hill). 

5rDw(\, ~()~J :5l13n+~J 0oi5~ ~~ ~r.cwel/J 
$J L.T t-<>l./L +rau.. .f.o s~ cla::J:> +rctte cDbloles. 
Pobr~ 601+-cd.) wd I ertt de.d . Povl\ckd cobbles 
c.nd ert'4-..e \. ')~'1~ b.r.s,d -.f,' // /tfLL Cif!'tlr(<."t€ 

''-
1ll1"'1 eKtaticJ.cd /n hc<-r-d chvt"!l<.s al~u{Jf,., 

(l.1~orl~ vi- (VIA-+erfa.I rs /rro~ or:e ~'l(C~\Jc..kd. 
.Rood COl\~t-rvc~f\ MUt<?r7£J. 

{~1-'Vl1'lt\r fi'fl a.s -rPfJ-5-14 1 Dfl~ ttxArser:) 

( So.n:?J t;-n-wel~ Silr qJac.·ctf Till ! 
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KNIGHT ANO PIESOLO LTD. 
CONSULTING ENGINEERS 

TEST PIT No. 

IPB5-lb 
SHEET I of I 

TEST PIT LOG 

PROJECT /YJI-. Fb/}tJ PROJECT No . 1623 
LOCATION OF TEST PIT AfM'll( 5 620 580N: 594 3-:rD E GROUND ELEVATION .J 98Dm 

DATE ::J6fl f5 /fJ5 
11 

{13F~/ess Rd) LOGGED BY __ )/4 ___ 6 ___ _ 

NOTES DEPTH 

Groundwater ltYff, /. l W ) 
difficulty in di99- Lfl1 S 
ing , equipmtnt 
used, etc . 

Et.~ +o !"Mdtmte 
d ~8 ,.j c&N:li'~s . 

() 

1 

2 

3 

GRAPHIC 
LOG 

..j. ·.' J 

I +- T°"' 

n '· · ""'~ .. ' 
+ 

4-+-.Q 
.. -·, . + +
cl+ +-. -
.... 4-+ -.. 

-!.. Oo 
~ . . +- .. . 

4 f • I 

. 4--t-
. .+ 

0 . .+- .• 
...l.. • ••• 

+. o:>:· 
• .L . 

. - ... . , 

. . 
'. + 4- :. 

·: ~ /\ 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

8rz>tu{\, de11~; 6 l1Gn+~ 0.<:it'st J Ulf'~ 51L-T wiJ1, 

+rMe. io 6oM(. 3rt1.ue I cl'lcL c~. Ot(as11:"cd 
r t t1"-6Lci cobble er bo0lde..r-: fYlod.er-~-h:-~ jrc.dc.d/ 
peorfl sor..}ed. P/c..5.+r-c.. fVo o-iidc~.Jitli -<uid.e11~ . 
It.·~ \:tu fV'u+( r-ftt l l ~ \, e~ 6~>1+ ~ 

I ~ri~ ~~ 1+ 91tir/t:l I -n 11] 

5 -1- ~ :.-t- - - -- -- --
.. ~~D ·+ .. qrcJ , hurd J sltjktlJ ~rb+ Scf'~ SIL/ wrYL .SOM~~~ 
o -r0 0 ...:... c...d. cltLljJ +rtue. cobb lt5. frh.-leritLf is rtppe-d frl>fh. 

~-;--~-o~: : S<Ov~ 11\ lrlre(k(j coks1\1e_ C~unlcs. Sliff11!:J 
{;, ;- O+ MO/~. 

- '"; 4 -. 
· ++:~~D/. N!J:f : 5o~ /oa,_/ c~ O.r(uS l".(. f(auel c--d 

e. o. P 5c:" d ( )(''~ +- c.~. d t-Jt'.. +er ~r.s -n. ~ 13" . 
1 
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KNIGHT AND PIESOLO LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

TEST PIT No. 

IPB5 -lb 
SHEET I of I 

PROJECT Mt . Po!ltj PROJECT No. lb23 
LOCATION OF TEST PIT Ano11>l< 5 B20 580/IJ: 594 3""ff> F GROUND ELEVATION ., SBDm 

DATE J";11 J'J /fJ 5 
11 

(i5F/hes~ Rd ) LOGGED BY _...:...Xfi_.__13 _ __ _ 

NOTES DEPTH 
Groundwater l•Yff, (Mdres) difficulty in digg-
ing , t!Quipmt!nt 
used, etc . 

Hl~thi 2DD lice. 

f?t, ~ .J-o f't\Dder« +e 

d fQ8 ;.J ftr\dl.Jf? ... s. 

~rvple. '!P95- lb 4ff-

(o -M> s"") 

D -

. 
1 

z 

3 

4 

GRAPHIC 
LOG 

le ... 
+. ... ;-. 

+-
,n ' .. 
~·., . 

+ 4-t- ,...., 
.4 .. -. + 4-I 

'o 

O+ + 
' -. 

· .. · ...... +--. 
-1- (.)o 

+- + .. ·. 
I . . 

' ++ 
+. 

0 . ..\- . 
..j... • • • • 

4- 0 " . J.. . 
(~ + +- . 

' . 4- ._ 
·. - '· ., 

.+ +- " 
: +-+ : . 

•• .1,.. /\ 

'\.. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

Brz>t.dti, de:t!~; 6l1jh+~ (!WI.st J ~c.."d.tJ SILT wi.l-'/"' 
Trt\f<l iD M~ 8(lt,t)el i::u1d. do.~. OtU1SiC."IC1.. I 

r·t v"kd ft."'bb~ o< br>0lde_r-: IYlodef"A+e~ 3rc,dccl
1 

pcc1r/'j :Scr·h::d. P/c;.5frc.. llJo oi1'dtJtc11 .(vi' cLefl·I- . 
21,. £\iv fntl.t,..f/L I l ~ \icrJ 61;.~f ~ 

j ~1u1j 511+ ~ltitlb-1 1\11] 

5 1,,·+ ------ - -
:a{)·:+.. qre~j, hard 1 .si16/.JIJ f\4)fb+ 5t'v1'S SIL/ (..)ILsO(Y)~ dr.wJ 
l>-t-00_:_ a-~d. c.l~) +rt1te.. ('Dbb!ts. /11tderfc1.I rs r-lpf.d P0f'V'.. 

+~-b· t ,. 5rz,.v.!\d 1'1\ l'ffrefl'\C.L cl>k.sNe_ cJiv('i/t.s, Slru'cVidl.<1 ' oo· . .1 ...:J -.....; 
(, .:1-' _f MO I ;sr. 

- -. ...+ - . 
++ . .-.'?O/ N!f1: £0~ IDrL<-1 C~1.~ O.ltc15 l'.t ifa-vel c--d 
E. o. p 5t,l\d ~xr~+- cl\ d wA+er SRfs +£,,~'$". 

·. 
1-

,, 

11----·--...._ ___ ,,_ ___ .....L.. ____________________ _ 
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KNIGHT ANO PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

TEST PIT No. 

/R3S- l'f 
SHEET I of I 

PROJECT No. __ /_6..;;;..23 __ _ PROJECT M+, Pb/I~ 
LOCATION OF TEST PIT Ap 5 821 llD Nj 694 23D t 

DATE \fct0 13/~5 (IS F Aaess Roud.). 
GROUND ELEVATION ,..., 580 m 

LOGGED BY J<4!6 · 
NOTES 

Groundwater ltvel, 
difficulty in dioo· 
ino , !quipmtnt 
used, etc. 

/Ylod.c<ic\t. 
di~itj tb,.,ckh/\'\S. 

$t..11 e -rP85 -11-

u+er fwd rr~ 
Jo3""¥ 
ACfer 15 Yin. 

r.JA+u- -kib/e 
eNt>v "'+u-~d 
o_+- 4, 3 A. 

DEPTH 

(t11e.+a.s) 

4-

.£. 
~ 

I 
-¥-

0 

GRAPHIC 
LOG 

Oo ·-.· . 
. .., D 

Do • · : 
', . 

1 {)
0
D + ., .. .. . 

._ ~ . .. . 
o~o· 
~ . 

z 
+o· ·. 

0 o ... 
., .. 

.. D .. 0, 

~ .· o°..-
3 

4 

5 

6 . E.D. P. 

. 

__ .;..._ ___ _ 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

Br~wf\, MOde.c-z..te/J dtri~) (lil-015~ aeAvgz_ Orld ~ND 
~'r-1 /._ ~OM_ Jl;/IL (t-bb}t5 Cl/"'ld ~t/}. PoNJJ :',()~(d,, 
Mcderei+dJ 5rt~ck.d . AJfYI · pJAsfrL, ~vb-r,.11ji>/c1r 
grttL'{ I c(\ d cobhles. 

Grttt0 011d 5t-.·id Q-/t.1t1A.I (,·/ \ J 
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KNIGHT ANO PIESOLD LTD. 
CONSUL TING ENGINEERS TEST PIT LOG 

TEST PIT No. 
,-pgs~1e 

SHEET I of I 

PROJECT tr!+ ?ollty PROJECT No. )62.3 

LOCATION OF TEST PIT frjrw S"S21 JOON j 5e3 2~S £" , GROUND ELEVATION ""002""' 
DATE ~ 14/e5 (_ l}lo"j .fadt~s /rerJti1fv. p1'pt-lrAf.. ~~ LOGGED BY _ _..;4-=~-&o...-__ _ 

NOTES DEPTH 
Groundwofer l•wt, (Me.fas) 
difficulty in diQg-
in9 , •ciuipml!ftt 
used, etc. 

GRAPHIC 
l.OG 

u '.!!~\! 

' ' .J,.- +-. o .... 
• ' It f • 

. ·+..} .. 
+- +- ' 1 · -

.' ' .. 0 

+- + .' 
. . + ~ 
I 4- • 

' 0 .f 

2.. .j.. .I-- t-

E. i). p 

4 

' 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

Ba>wl\ 1 &nst- , ~),~h~ ,¥LDi~r ~ ~ILi wi-J1.. ~o~ 
~ ra,ud ~ -'-au e cla"j' Oa c~ 1o"a.. I riiu"ck.d cobble. 
PIA.SJ.re. PoDrl.cj ~orfcd 1 MvducJ~~ ~y-ttde.<1 . A{f""tY.. 
+cp '2J:>c.,.,,.,.. I~ D1ddi2c d ;' 4.e rervv• 1n der-1's.ft-esh . 

I ~lldd Slit Gf-/c1c itd Iii\ J 

-- - - -- -- -- -- -- --
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KNIGHT ANO PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

TEST PIT No. 

~5-15 
SHEET I of I 

PROJECT /Y}f, fb}J'J PROJECT No . /623 
LOCATION OF TEST PIT 4px- s 821 6a) ~i 5'~2. 88~ e GROUND ELEVATION fV /1> 4Zm 

DATE ~ 14/~5 {Alcrra .fuillfl9sl ac/a/;n ptpelm.L rv.k.) LOGGED BY 1<4~. 
NOTES 

Groundwater l~wt, 
dlfficutty in di;o
in9 , equipment 

used, etc. 

H1+ctlhi 2li> hot. 

if'Sef"'Cf- P(f){YI 

o. 2 ~ D.f!/'f\ aJfr 

tnooertJe 
di'~1'J c0i"d1'ffl1~ 

.6~r-ple. 'ff'3S· I~ 

Co. 6 ../?> 6.D"') 

Drfl-rcolf-
d 1jjlrj to-J ;Jrw. 

DEPTH 

(titefro) 
GRAPHIC 

LOG 

.s:z.? 0 - '.lL w :;;:. 

4-

-r :r, -t-. . +-
I i) +- 0 • I 

' ' . . +- +-
0 

:1 + + . -t- ... 

. + . . 
+ .• 

++ 
.. ' + 

2. •I 

+o. :" 
+ J_ 

. 
' · + 
~'() + 
+ ..\.. 

3 · .J. . , . . , 
..L -1-': 

-+- 0 0 
: .. ; . 
~+ 

f 0 ' . 
-+ + 

•, 

v +· 
' 4- 0 
'. 

D + 
+ 

5 
.. ,J.. 

.. ~ 0 ' . . , . 
-4- +. . 
•:' + 0 

0 .+ 
·o 

+ . . + 
6 - ·o -.· .. 

.f- - 0 
O-+-.+ 
- .· ? - -

rrtT s TIT 
.. E. D, P . 

1-

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

or~11rts. 

fu>w". ctl\-s£ I (l"..Cl'5+ aawel~ ~AJJD ~ $/LT w1.fl._ +aue 
tobbles M cl~. {)~Jclritd fLUv svrftue. P!cok. 
Ue1J f..<YlJI eJcttdUj1 p~c:.~ ~or+~d, .Sub-w-~vlcv k 
~vG- (bvf\ du! pv.•J..rc I.es, Ur.5 ib/e S1e/u:!- . 

1 4-f'll~<Cf/ ,I Sc.-.\.d ~ $ilf !rll / 

(~~ -rh15 NL~ be- o... I~ of N<-+e-rcd d.t-~tfR-d 
.fro('(\ rot<.d coM.+m-trcn. j 

Brown 1 d~nS<.. 1 s J,g h+f J rv.-ors.+.1 Ml!zJ .P.,1'1£ "(;<Urf'.ed 
sflND 1N1H.... ~M'le. 5ra.0e~ +r?cte cobblf'S ({._1;J.). ccpfA). 
Plc~e.. Poor0 $tx+ed / (rwk.01-.dj ~f?ickd . 
&re~'> r-t01sie.- wi-/f.._ dtf'/,.. . /YJttfer-ft:t{ btro,.-..~~ 
~.--JJ Sit:/ w,.H_ som£ 'j rfw t: I WI d c/~i +atr.e 
cohble.s . All ~rlll.·e. f I'S tH.h· nn:11d k svb·ar;~~tl. 

J s ir ~ i',ild/~d.j 6i/f ttrlad~r -r,·u / 

f tlrx1'Nc:d-e defh . 
Beto~s tft:}. ~ hu-d. l?ov11 de..d Braue/ a....d cJ.,.bles. 

Not~· 

ltfYJvltv rod<.. .P~M£1\tfs .<fltcon-fered c.f ol>Hr:rti cl hvle. 
F7<1P- ·5 rn1N.-d 1 rrv~f:ir.. w.,./t_ w/,..,j.fe. ( 7 lr11M) ,P/ec .s. 

( Pcssible hf.d~/,_ tChfti.c+? j 
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KNIGHT AND PIESOLD LTD. 
CONSUL TING ENGINEERS TEST PIT LOG 

TEST PIT No. 

IPtJS-20 
SHEET I oft 

PROJECT {11f. Polla:J PROJECT No. /b23 
LOCATION OF TEST PIT A({vz,r 5 820 goo N : ~f:JS 6-:fo c 

DATE 0-M !4 /B5 (~ov.H-.-lu~ tor~ oJ Pon~ ~.ke..j 
GROUND ELEVATION ""'~ ~ 

LOGGED BY 1<'4~ · 
NOTES 

Groundwater i.wt, 
difficulty in diog
in9 , l!quipm~mt 

used, etc . 

* pl<'lk.t~ wtt+u-
n<ble. c.bDol 
~(\5€.. ~II. 

Verj tc~ 
d1·~,/\~ C'o·?.s,...) 

Mo<e dif.#rzu~ 
diQ3l'\j t ond'r/n..s. 

66. '11 e 'Tf85 • 2D -.f--

q'* 
~ 0 

:i 

2· 

3 

4 

5 

. 

. 

GRAPHIC 
LOG 

'J.L ~ 

VJ. 
~ 

'Ji. 

~ 
yJ.. 

\.U.-

'U. 
~ 

\!t.. 
~ 

!Ji. 
~ 

';A-
:;££. 

+- -·~ . +-
-D " 1-

- -+ 
+- - -

' I . 
' -() __ ++ 

- +-
+--!- · .. 
+"' 

_ , 

-- -·+ -. 0 + 

e. 0, P. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

Bled"- I broWr"' DP!f AIJIC5. Ct.wp!e-lcli; :rclvrcde.d . 
~ Tde._ wa.// ~ tln+u-.. 0Dt.ll ~ .slovjh ""+v pit . 
Ve'J srne/~ .' Vt'j 5Z>Jf-. tvk-lu- tOt"liJ(luouslJ 
-se-rs ·,(l.fo pr+-. 

tTrt.L/1 \ll>J sht/--?> he.rd/ 611~1...f-~ ('K,(){S,+-~ ~~+ I $.r,~ 5/cf W;./~ 
wM2 tenwGI c...-.<l. cf"'d. Plc.r..~l.. Pt-«l'j sorfed, r>tDwc.+ej 
Br ll dl J . Ue r1j c oh$ oe . t..c t.>/ 1~ Ii \le bC<S(d -hit 
ef\tC\)fl .ftr<d '"' /o((t/ P~,, on/~ {V'-O<f, ir· SiN (v.O;S4cre, 

I SGA~ S;/f &&0-1 ,-;·11 I 
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KNIGHT ANO PIESOLO LTD. 
CONSULTING ENGINEERS 

PROJECT /lJ.f' Pi~))t'j 

TEST PIT LOG 
TEST PIT No. 

'1PBS-21 
SHEET I of I 

PROJECT No . /623 
LOCATION OF TEST PIT ~)( 5 ezo 840/J i 695 5401:' 

DATE ~ 14 /65 leom ~ovH--i 4 f>Z>lit::J LC\kt.) 
GROUND ELEVATION "'62.Z""" 

NOTES 
Groundwater ltvet, 
difficulty in digg
in9 , tquipmtnt 
used, etc. 

No ~pit. s 
f /\ IL ~I\ • 

DEPTH 

[I\\ d·rz.s) 

' D 

2 

3 

4 

GRAPHIC 
LOG 

'.ll 

~ 

\V 

~ 

" r -

~ 

::!/. 

~ 
.-'?--

.---7- -

.. e.o.P . 

. 

LOGGED BY -~Y-f&---·---

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

Bio.ti~/ b0 w11; :scdvr~+ed) Vt. :J St-'.!+ DR.41tNIC$ . 

Ve!7j 6~~ ~&>vr. f111il 11MO. I ~rel1fj-lh , 

~ 
lt:..i..p- o/. 6roj 1 cS(;..-hrct.f.edJ ve~ &vi+/ 6il~ tine -
~ rt. 1Ae.d SAND. Wuc.s tJrP fjl~ ti>--d i:;nwA 
to /f)urs. Ett.si~ 1(\ dtl\+ed writ.- .f2!ny. 

Tan ond ff~> $t..-lvrti.t£d/ 150-j 6DJ.1. 61lT and 

012~ A>J1c.~. vei.r~1l d :. r H 1~ . ~I\ 10.r rt>'\{tl;, 

ccrlfow s•ti!:S C•~ ~MC.._/ I ( ''f .ft> /cf>'\ J Ct.'-'C O.Scrv--

/cr-,LlJ w?t1«l--e. ..fres"1 w~+er 6nells . {)Jt// $orted/ 
poet~ ~rAdtd. \f"e~ flask cf"!<d coh(.5t've. . s+rzrocx:bur. 

l 6/ LI c11 d 0Qi;1A1'\JC .S 1 

11 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT 

SHEET I of I 
LOG 

TEST PIT No. 

IPjS -22.. 

PROJECT fn .j- Pt> /14j PROJECT No. /6 23 
LOCAllON OF TEST PIT Aff~-,: 5820 eBo tJ •. 565 54<> ~ 

DATE 0°0A 14 )85 (. 5ot>lh (nd i>f ~//~ We.) 
GROUND ELEVATION ~.522"-

LOGGED SY __._!14i __ r.1 ___ _ 
NOTES 

Groundwater tewtt, 
difficulty in digg
ing , equipment 
used, etc . 

OEPTH 

(('fle.Jrts) 
GRAPHIC 

LOG 

~ 0 

1 · ~ )! 

':!L. 

~ 
!!,.:.. 

'Jt. . 
2 .!!:. 

~ 

.!£' 
' \v -

l!.. 
~ 

3 ~ y 

~ 

4 · ~ !LI 

~ 
~ 

. '!L 
1-?. .,.. 

rb)- :r + 
5 ./- + , ._ 

1 ,j. :.:...1+.L 
. t 
-7-. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

&u-~"/ brz>w(\, S?tfvrA+e~1 Utrj £dJ.- oeG;A-IJts. $ 1&. 

wcdls tOl'\+tnuou.slJ tv/lty;s~ tr'l.f.o p1"I-. UcJ s+@:; 
odDur, /l.~1 11 11\itt.._ / ~-/reflffh . 

Tr." J 5r(j ) so.ifvrcd-ed/ UlJ ~~ S!L.i U\ d OJ2rqftfl.JJCS. 

ijf;.,r\J c d /c...1'"s . 6oM<. (Vl£l...i--<.titd ~s (1uo1J/\~-v-<..d 
1'n "TP8S-2 1. 

\ S11 .. T "-"d D~A-NICS 1 
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TEST PIT No. 
KNIGHT ANO PIESOLD LTD. 

CONSULTING ENGINEERS TEST PIT LOG -rP65 ,23 
SHEET I of I 

PROJECT fl1t Po IJtj PROJECT No. __ 1_6_23 __ _ 

LOCATION OF TEST PIT '?zrPr 5e20 B!'.JD tJ i 5S.S 4 20 g 

DATE 'Jc.ri 14 /85 (Sotr!h v;tsf- t.irN.rJ Polll.<j u~k..) 
GROUND ELEVATION ..., 622m 

LOGGED BY K,8, 
NOTES 

Groundwater l!Yel, 
difficulty in dio11-
ino , !quipmtnt 

used, etc . 

Hitc,.chi 2.00 hce. 

.So~ dlOO lllJ 
cond HiMs. 

P,+ i'.) ~JvrcJ<d, 

ND ~v11ks $./ilr1, 

DEPTH 

{JYle./rr.(5) 

\7 

GRAPHIC 
LOG 

~ 0 

1 

2 

3 

\/{ 
'!£ -

-+ - -+ 
- - _-t 

~+
YI ~ 
~~ 

)/J.. 

,..- - -1-
- - + -+-
+ -+ --+ - -

• • t .. 

+- ·+.' . · . .. ·: 
. ·. +·. 
~-... ' t 

:- +- +-- - -- - -+ 
-·. . . 

.. ; '' , . · .. 

4 -?
f". /). r.. 

-

----'---- ---

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

4rt1 1 ~t-1..\-vra+ecl, ue~ :Sdl- Cl.At] ttrid Sit/ . We.II 
~0' ed, poor6 ~ r~d. Wve.d . V.eJ pltts./-r~ . 
~.Jr-zin~ odovr. \fVJ ct1kft;l \.'e, 

La~ trl- dwb.1)r-t~ /hlciL~, u..M>~ied1 v~ sotf 
f.t'\f. -~ru.iuJ SAt.JD c ..... cl. SIL-r. ~ome. SMd 1~ 
('C{~_e_ fJCZ°ttN.d ev--. d. ~t c;.vwf-e.. C<Yn(!lJSi../-fN1 (fh.six. 

I LAcvsr<21tJE LN1Ees I 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

TEST PIT No. 

IP65,24 
SHEET I of I 

PROJECT (Yl·h fo//ej PROJECT No. /623 
LOCATION OF TEST PIT Prnx-P~ 6 820 6WA.l: 5~5 360 C GROUND ELEVATION ,..,922"" 

I \I 
DATE 'JM /4 [$5 { Soo&·w(Si Cc~!lff"· cf. {1)}/~ k~) LOGGED BY J<f/3 · 

-""'--'~---

NOTES DEPTH 
Groundworer lfvtt, I .. .J. "\ 
difficulTy In diog- l f\"C'l't'~ J 
in9 , equipment 
used, etc. 

\7 
~ () 

1 
. 

GRAPHIC 
1.0G 

)IL ~ 'jf. 

_ -_+ 
!. ..:- -t--+ - -- + -
..+ - -

t.' .: .;. .·. . -
' I • + . + 
-1. . ·-t p;l wtt.115 OJ(, 

Ma. to~A-t.111./
~~ll\ 1

1 
r. U·d:'<. <" 

+c~I-- pi.fs 

. . . , 
2 . 

(:rPe;s · 21> +o 23) 

+- - + - -+. -
-:_+-- + 

-+ - -
3 ~·. ·. : +· 

.• t- ~ .· 
I • ' 

4--+ 

-1- ~ 4-
+-1- ..J.. 

b +~<> +-

C.D.P. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

Lc..tl>.5fr/()e. SUplt.Nf.J o.f. ~ -Po/lowt"t) ! 

• wk.. ~'fJ, v~ tiof.t., ~«c.:kd cl.A;~ c...-d s1L T iNiJh 

6oM~ or3Mrcs-. Vuve d . · Wtll sorted.1 fU'rj ~rz..decl. 

.. Du{. 5rcj) \fe~ s~, 56..ivrc..-l--ld ~r /ltj ~//I .(, ·0fn r~d 
64.tJD . 

&Jh c.J-e. pleism clue. +D h1'f/"' '6tl+ /c/60 ({)(\+tn+. 
Sf~ odour. 

-[ l-Ac-u~-JJ-E_L_A-YE._P_S -.../ 

TuA/ffej) 5t1.LtJro....l.ed, 1.l('r-J ~of,/.- ~IL../ t l) d ceq,4JVICS. 

\.lwued IOJer.s ronittt'f'lfr,~ wh de .fr(&rwtt..frr 11 

sh-Llls tird 'f-/fow ~rc1~s. wtJI s()rf-e<l 1 poc;r!1 
~rtu:led I u~ f lt6ITT a!ld. t'D h es/IX I 9t?YJ3 ~ur; 

\ SI 1-'T i;.nd 6£6jt1 /J/C S , \ 
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KNIGHT ANO PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

TEST PIT No. 

/P95 -25 
SHEET I of I 

PROJECT~~~m=r~· ~R~o~llt~~I--~~~~~~~~~~~~ 
...i 

PROJECT No. /623 

LOCATION OF TEST PIT fypcox !> 820 630 Ni 69S 2So E 
DATE TM 14 /~5 ( lh o.tcess rw.d .ft> r::hl/~ l£..ke,j 

GROUND ELEVATION l\J sn 
LOGGED BY J<C(3. 

NOTES 
Groundwater I•~, 
difficulty in di;;
in; , equipm•nt 
used, etc . 

DEPTH 

(Mdrts) 
GRAPHIC 

LOG 

. + .:: : 
- - + 

1 ··--=- -+ _·: 
' - -+ -+-
+,-_ 
- +. 

. i:). • 
• ' • ~ p 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

fhr-l. \:fb.J, 5C1.tvrtlJe d / ve ~ $of+ (c.11d strd~ ~) 
CLA~ C<Ad 611..T wllL SOMl. .StVid J (cor.selif"~ t.,Ni./1ti 

d epHti fo 9f\~ C J.,48 c.,..d Sr LT 0 11_/,f,._ +ra< e. 
jau.id · \f (~) pltis·+-r-t , Sfrt:N oclDvr. /Vlodif&:f-e . .J-o 

511/e.- -rP5S -25 -4-

(t>. 4 ./o SM) 

. 4--=-+ 
+ --
'. ·+ + 

3 . · :~+~ 

lAJlll so1+-eJ1 pt>orj Ba.lei. Lt.,"(13 al- -scvid 
Md brtv.rd o...4- Iott~! tl\+erut.-ls, 

[L11-cvs--r£1Nt: LA-1.JERt:. J 

11 

D:!f.rtl,)/1--di;t~'j 
(Ol'di./-r 01\S o.."f. 
~ .J-o $, ~/"(\ 

- .. 
~

+- - -+-

. . , 
+- - of' 

- -
- .-1- + 

.J... -

'5 --,--'?
:=:. 0 + 
+ --o 
()::: +- !. + 

0 4-. -

b Eo. P. 

'3row" 1 Aard, slt'5Ji/·L'1 (UJ)r·sf) .ShdJ S/L'T (!.li./L 

6.?Me. a~f ~ cftiAj; +r~(€_ robh k t.. Ve:-) 

D (?l"l)L c hu/jld N7:. r1rred -Pa:rv. f '°+. PoodJ ~orreJ / 
vJe II 5~dtd, P/~$k ( (>.)t..L11 we.+ J, i..oob 6iNt ,'/er 

+o buu...I +ti/ t11t1>1J,.ferd !Dl't.d'0/ cn.!J bn-...u/\ 
I n t0/0l.)r" 

I 5a(l~ -Si!+- &ttl IT/I J 

11 
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KNIGHT ANO PIESOLO LTD. 
CONSULTING ENGINEERS 

PROJECT (Y'J/., P"11~ 

TEST PIT LOG 
TEST PIT No. 

IP95-2b 
SHEET I of I 

PROJECT No. 162.3 

LOCATION OF TEST PIT ___;:~~· ::.c..{_;'5::...:B:::...:l..:.'3_;.;I 80:::::::....:.N.:_::~-S::..:::84;....:,...:&4~5 ~i: __ _ 

DATE ~ {6/95 (IO.i /ti'~ Basin J 
GROUND ELEVATION ,.. 9381Y' 

LOGGED BY __ /(t'--~"'-"tB_. __ _ 

NOTES DEPTH 
Groundwater l•Ylf, (MdctsJ difficulty in dioo-
inQ , fQuipm•nt 
used, etc. 

HriMJ..i 2C6 hoe.. 

(ltvduiJ· e_ 

J;~'"j torclt!n~~. 

No ~e.f>(. 
e(ICOUf\ rt.14:}, , 

~rt.~65·U 4----

GRAPHIC 
LOG 

0 ~ \!' .z 

- + .· J- ' 

+- + + I 

0.;. 
4- +-

1 () . + + 1' 

. . ~ -.· '· . +" f . : . 
./-_- :, 

.:. - + • £/ . - --2 -
t- + ·~ 

J... L) _::: -.. . ' 
.:- OJ 

- +-of-- . 
. OJ' 

3· 
++ _. 
+ -+ +- -
+ - -
' 0 t> + . ., + 
-- 0 - t) 

- - + 
4 , . ++-

·.Oz, ----+t 0 ·' + °a '. 
- -r -
--~ - -

{, -- 0<> 

t.i>.P . 

. 

. 

Of2G;AtJIC.S 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

~wn 1 clet'lS(.. 1 -slijt~ """°'1+ ... rv.o1s-f:i sa~ ~IL'/ v.>1'fh 
~ .t1M ()~..ud ~ J. dCuj J fmt.t. Ct>bbles. 

VtrJ plc0m. Po¥t:J ~« ... -r+ec/
1 

1.AXll ~rµdizd . 
L.JJi- dlp-!1.. .. 

1 
rM.+e rfcl( bue-~s ga·j ccloure d c.nd 

int!CttUS 10 C(jlf.iL·..c( ccn fr..,+. koks \JUJ t'lWt-h 

lrkt. ()._ ~ prttt-1 bti.sti..1 fi l l. 

Vr'j cokl61'CJ-l. 1 hwd. divvdls of:- MrA.c111 ( rs 

n·p(Jl-d o·v/ of pit. 1lvs f1\t....J..errcl I ;5 rn ore. 
(l'.Oi!..f ..(/..vi\ Jf.Ut<ti ef'CO-!(l+e.rcd . 

I 6e< 'd,1 5, ;+ blvtiA I Ii II \ 

Mtde:-;ctf o.J a(frtt ~.5 /\'\ cUcr.·.t..S Ul"J p/ti J/-ic clue. 
.Jo h,·oht.~ (µ.()rs+vre_ rt1~1-(-r/ {hLku;es J. lc.c f Jr.:J.rre11t 
wl.v./\ f'(tv10ulck.J). Mticnrtl rrr.'C«fl~ -'ll.c y.,.,··c 

VJC/f 61t'i.ckd (lc.-./vre 1 en~ ;i.t.orl'. fYLD15f. 
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TEST PIT No. 
KNIGHT AND PIESOLD LT D. 

CONSULTING ENGINEERS 
TEST PIT LOG ,-P~5,z:1 

SHEET I of I 

r-.(OJECT M+- Polit) PROJECT No. -----'-"'/623.;;.:ic... __ _ 

LOCATION OF TEST PIT erpt't 5 8Je rl40 IJ: 685 35D£" 

DATE Jfd' 15/eJ 5 ( t.Jor/i-i ~Mb:J~,11.I- ttl~NWi.f) 
GROUND ELEVATION "-'.530 ,.,... 
LOGGED BY __ KY§ ___ . ___ _ 

NOTES 

Groundwater ltvet, 
difficulty in dioo
inCJ , equipment 

used, etc . 

* LDCtt I 'SJ_ eps. 
O.:t 2. :/('fl t....d 
4 ('(\ °"~. 1ne. 
rt rM'.AW c.~ 
Jt..L prt ,~ drlj. 

niukrcde JI'.> 

di4ttvl+ cliBd'j 
(Oflc/:-lft11s. 

DEPTH 

(_ML+rt&) 
GRAPHIC 

LOG 

oo~·· . 
.. - - 0 

· ··+ 0 
D+~ 

1 0 - 4 o-

5 

6 

· • '- 0 

. () -
' -+

/'\. .+- + 
Yo· =-·a: 
~ 0 

-4- .I. 4 
"l.:i .. 

,_,,. ...I.. ..; 0 
{) ..- ~ 

- -+ 0 
4. -

e, D.P. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

fhwf\ (€(~ c,..../- clo/'~) ./ J-w-d 1 S ff8hJ-6 ('M)fSt ~ti::; 
5/L-r w1-lf- 6c>/>'le ~I ~ cl~, .1-a<.t~ r<?Jblc':. 

Poor~ sredl ~11 t]rttde.d . lJt~J Cb~tlJ(.. { rif.5 
if\ o(o % d1\,1f\l1s. -f'rvfY\ e+). &R<.t"ll (M...d totb/(5 

a.re. st1h· rt>i..1'\de.d (cc-blc.. rc"'+{f+ 1(\{t"t'a~s wtlh 
d.tp<i- -le '' SO(Vle cobbles:· icp D.Sfh ol-
/)\tt+o--1 tLl !!.. DK id i zed. Pl;,.k whe11 /,A.ld+~d. 

I ~11 ~j I+ &~l--111 1 1 



INVESTIGATION KP 1-9  408 of 500

KNIGHT ANO PIESOLO LTD. 
CONSULTING ENGINEERS 

NOTES DEPTH 

Groundwater lrvt4, / .jc . \ 
diffieulty in digg- tfkl 1"(5..) 

GRAPHIC 
LOG 

in9 , equipmrnt 
used, etc . 

Ponck.d ~b
c.J .su<f-ute.. . 

CtOc-j J,B~i~ 
{~frtlf\ w 

(p .J..o /,S ~-) 

!l'lcde!Ute. +v 
dtlft{L)~ dr~i'j 
( C()di'./i(:,"\ ~ 

(1.5 .J...o 6.2mJ , 

~It -ff~,2B ...__ 
(/,'j~ C>-2M) 

2. 

+ - o 
"1 - + .. •. 

0 ;-· ,, - -
-r 

0. + - . 
0 ' • 

5 ·?-() 
~..L 0. 
··o ' -. . -
+- .+ 0 0+_ 

I ._, ;:_ . 0 
0 - 0 - -r 

£. D.P. 

. 

TEST PIT No. 

TEST PIT LOG TP~S ,2f 

SHEET I of I 

PROJECT No. /623 
GROUND ELEVATION ,.., 923Airi 

LOGGED BY K4/5 . 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

3n:w(l·13rc~l 1 h tjd J ~h~ .hflJ f.-tDl.5+' -f,c,/) c!:J SIL'T V.J iJi... 
~olYlL f)f7U.J l.-! a11d cl~ .J frNe- ~ob.bl~ . 
Vrlj co~&tue , dt"-~ CliLVdls cl ;v.1.~:hr-?td. Pfc,s.lrc. 

wltt.ll'\ t,.JC t. %0<: \ 6 orlc ci , we II 8 rr«kd . 

\ SMtJ :Sr/if-- ~~ta.1 -rrl! I 
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KNIGHT AND PIESOLO LTD. 
CONSULTING ENGINEERS 

Pt-<OJ E CT M+. Pp llej 

TEST PIT LOG 
TEST PIT No. 

IP85-2'3 
SHEET I of I 

PROJECT No. _.!.!:/6:..::::2::.:3 __ _ 

LOCA T 10 N OF TEST PIT -..L.:lf~cr:.L..Lr _..::::.5~8~/B:::.......!..=14..:..::S::.....:N..;., .. ,.....· _.:)::::~B::;.i:b::....2;;;;..7t>......;;;....:E:;__ __ 

DATE J"t.r115/~ f, (P¢+-e/\.J.,,d Eus+- 21kt 8orll>w .Ar&..j 
GROUND ELEVATION ""' 836 M 

LOGGED BY~_.::::..!:1~~4~~~·---
NOTES 

Groundwater level, 
difficulty in digg
ing , equ1pmtnt 

used, etc. 

D<J 61)1 I -b 

'""' dtfA .' 
rYlode<itk. 
d~jij rordih7f'5 

GRAPHIC 
LOG 

I o· • 
...... I I . .... + . ·.:_+._ · 

+- . 
1 . o,, + .. . -__ ~. 

"D~-:- 0 
- ~ 0 
J. - . 

2 .._ -
o4 

. + 
() -+ -
- - + 

3. ~.+ D 
~ : ._. 

-- + 0 
--i -

a.: ·a 
LI " -

+ -
t- -=- + 
.· ·~ 0 
. 0 

+ <>O 
5 ~--

- - 0 
. - + 

-+ ..... 
o--

b 
£, 0. P. 

. 
.. 

. 

. 

. 

DES CRIPTION AND CLASSIFICATION 

OF MATERIAL 

Ol<~/lN/CS, 

8!0w(\, ~n>e.. (fir/\'\ .J.o ht:. rd)> d~ h S'l1jh+~ M.DiS~ 
5e:.1-.dJ ~/i.,T tPrif._ Sof>...l tjCl'c.i.1cl; +rr.re clctj c.nd 
cobble~. /1'1tt.r-(rfrL 1 rs ~ricr Yhtt<." usvt~f~ 
tl'l/'L-'l'..l(rcd. Pt>orl..j &Ol./-ed wdl c.mdeJ . Plt.s.ln. 

' \j 

Wrs... ..... we+
1 

oJ~wru. o...+ plti£J{L Irr.tr+. ",), .• ;. 

fl1fvr«..! 1'1\ ~1~-11.'re cor,..l-(11f. f5tr0f'V'l€s \fl':'.:) hcvcl 
wilt,.__ ckvr.; a,. d. ti( ~d-~ 1(1 du1~1 collfoiu<. ch\lnls. 

Q-oo d. c/}/I ~k~ ~~rltA.-\ . 
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KNIGHT ANO PIESOLO LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

TEST PIT No. 

'TP05-Jo 
SHEET I of I 

f.-r<OJECT @ . Po/It'-'! ::::; PROJECT No. Jb23 

LOCATION OF TEST PIT ----~"+l-"-'~-").'-S"""'8 ...... lf_4 ___ e_s_IV_,,_6fJ~l:,~5-6~o_c_-__ _ 

DATE Jc,r. !S/~5 (Po/-erhal &.sf £',«lt;e· &x-/Zk:J /lrfr.L) 
GROUND ELEVATION "'S38fY1 

LOGGED BY J<4r5 · 
NOTES 

Groundwater le~, 
difficulty in dioo
ino , equipment 
used, etc. 

No f:.(~p5 
~ n 1 ou" ~-c. red. 

DEPTH 

(me+-re.s) 

2 

3 

4 

GRAPHIC 
LOG 

_ _ .,o 

+-+ 0 t_ -
+-4-

- 0 
.. ~ 0 

-- 0 +- ,, 
-~ 

Do -t 
.. - r. 
• .4- - 'c• 

(.) 

- ...1...0 
+--- . .. -'. 

[0.P. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

Brt>v>() 
1 

d81x.. ( -h·rf'('. ff> Jvrd) 1 ~/if} h~ M¢{~+ J 

5r, ,6'j 61L.T ,µdi_ 5ome.., BrtU."l.1
1 

W.t/C.. cf~(} c--.d 

cobbftS. Pt.N~ UlrJ...(ci, l~-tfl fjrrt d£cl. eno~~ f¥10<C: 

cchesit>(J ~rc'j rdwr.cd c,..d ~.co-d l 0 .,;l_ <Xf'h a..s fott"·+~rv(I 
::,, r-1/rd "1 . ..4· oi pi.+- /,"\ Clwnh. Grtt.AJel end 

Cobble~ ere. 5ob- r~urckd .Ll> t?r.Y·,d . 
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KNIGHT ANO PIESOLO LTD. 
CONSULTING ENGINEERS TEST PIT 

SHEET I of I 

TEST PIT No. 

TP35-31 LOG 

PROJECT_~~~~1 ,~fu~/l~~j4--~~~~~---~-
LOCATION OF TEST PIT ~Pf'" 5 815 %5 Nj 5fl.f 4=rt>t: 

DATE ::ft<(\ JS/ BS {fc.i.e"~,_t 2'us.L f:,(!'f &oeiw l~) 

PROJECT No . 162.3 
GROUND ELEVATION "" ~;f) M · 

LOGGED BY -..:..~...s.(f;r.;.;..~-· __ _ 

NOTES DEPTH 
Groundwater ltYet, {fttdrts) difficulty in di;g-
ing , tquipmtnt 

used, etc . 

H itcd1; 200 ;,{)(., 

No ~ef.5 
€'(1{Dt>f\.f~ . 

(\"1 t>dvttt-e. 
d1~5rr] r~--d ; 4;·t,: 

~if't'f'e. '1f~5 · 31 ~ 

GRAPHIC 
LOG 

0 \!.! Ill '$ 

+ . ++ . 
+-· . ( . . 

1 
t +_ 

D~ ++ 
'· . 

.L • f 
...... 

I ... ~ 

- - 0 
2 

t- 0 -- t> • . 

~+-.t" 
-. t· . -
~ -D 

3 o---... ~o 
- · ~ 

- 0 
-+_ 0 
- t- i) 

4 o·=+ 
. -+ -
~~ ;; 
· ·~o 

5 --= + 0 
4-_ 

+ - " 
" O D . 

-t- -

6 E. o.P . 

. 

. 

. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

lbi1..Jl'l 1 Cl("~ { t('rm lo rN·o' J/ ~J'B~.L~ MOn+, Y~~ 
SIL 7 rP Ji.- (:,orv.r:.. ~rtv.-<. !,. J.01e clr'J c.,..J 
co0Y('.s. (.'\-cct~ ui..'cl bco lcb- .r ... + d€f*i", fba-1. 

6c t"J c J " {,Ue/ 1 en· clccl . $(! 1"-(_ t'l' (• • ..f. c ,, A I ?"1 5 "J 
t f'ft... .... l'" +r..-.u:: 1n :Pss-z'S ,.,.. d ·30 {$c.ffo.e. ~+vr<·.J 
!1 ., t • I \ 
1 'l<O"::,-·ure (~··,,-er .. ~ c~.s -rp55. 3D...1 . 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST PIT LOG 
TEST PIT No. 

IPSS-3z. 
SHEET I of I 

Pl'<OJE CT fhf. follt:J PROJECT No. Ii. 23 

LOCATION OF TEST PIT Ap.x 5 Bl~ Mo N; 555 =f8D e 
DATE :Ja,, lb/.S5 (£45ff0-,'/i'"3s t3~1(1) 

GROUND ELEVATION .._, ~32M 

LOGGED BY K4~ . 

NOTES DEPTH 
Groundwater le~, 
difficulty in digg- (tne../<es) 
in9 • equipment 
used, etc. 

/~oihrd-e. -b 
di ltrcv ti- d~trv . 

ND $Uf5 
e nr rv11 f f.R!d 

GRAPHIC 
LOG 

4-+ +. ~ 
. -

Ol> + 
.. + 

1 .. ' + . +- .. 

2. 

_+1-~ ~·· 
+- + 

-1- -
' ·, 0 
< ' 

.+- '· .•. 

0 () + 
. i- -

5 ~~ -~() 

6 

+- .. - . 
+- .. . 

D" .L 
.l ...J._ 

._.·oO 
t:: oP. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

Of<tf,4,\JfC.S, bltt<.L/ bf7:>7.c..Y1 I Ort:<.~ 

f3n,wl\J de"'~ ( vu-3 &tdl·) / ~li~hfb f'M'~~ .!M~ 1.11.:r 

wi-*' &>me. ~ ~\ ~d clc~ 1 fczue.. cobbles. 
~l~iW'S ~c-tJ 1(\ tDlbvr ~ t/\((ttJ..)RS 111 d>\Sl!J 

~=> ~v·d ..vi/1-- ckf;Ji'I · Po~d~I t>'ocfe~ ?Jell ~~did. 
No or.!di~d z.o~ n.e~ surlM.e. Graue.I~ 
cobbles ore- .svb- ~AJ -Iv ~Ll/\d. &totWs u~l 

~~( -Ilk~ t...>i.ft.. cU.p<h. vaJ IC(.,) (W~tth1'/i~. 

\ ~~(.~ s;/+- G!u1t1.f -ru1 \ 
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KNIGHT ANO PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

TEST PIT No. 

lftJS-3~ 
SHEET I of I 

Pt(OJECT (}'\}. PDlltj PROJECT No. //, =f'3 
LOCATION OF TEST PIT ~t -58/b fSt;JJ,; 5"B4 92DE 

DATE :fv.() 16/fJS (sw 12'..di'l'fl~ &s1-:.] 
GROUND ELEVATION N tl32h\ 

NOTES 
Groundwater l•Wf, 
difficulty in diqq
inq , •quipm•nt 
used, etc . 

?~t.d c.v~+er 
ad- s vr.ful e. 
(~t I~ wc.Jer 

..J-C« bJe.). 

~DJ~1 UtJ~ 
diOOi'j (!>to o.e,.,_) 

\ .Jiti.1-e.. 
di3~1"J ( D.5/n 4Jrn) 

DEPTH 

(rnd-r-ts) 

1 

GRAPHIC 
LOG 

- . 
-.+-+ < 
--~~-0 

3 
,,· + : .. - +-_. , 

-· -+ + 
0 +: : 
+- +- .. 

•. +- ~-
· .. ++-~ :. 

4 .... -r ·o 

+ ++-+-+: . 
t ' • -. . + + 
-+ 1- •• . + .. 

5 . . -+ •. 
~ . ·. 

.I-- .. 
' . . j_ . 

. ·;.. -+-+.-: 
+ . .+- -l-

• t •• • 

b '. +" .< 
+~ 

+ ..J. -:· . 
-f- .· + 

~~ .. + + . ' . 
+' +-.+ ·..; 

. +-. +-~- . . · .. + . 
+ .+- + ..... 
• • 4- -. -. . .. . 
e.t>. P. 

LOGGED BY J(4(3 · 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

3rtWri, ~s.t.. ( IJ , s+ri!.+j 1 s 't;i.J-1.J N--e'Ct ~"d.~ ~11-'I wi-!t... 

6o(r.I_ ~nu_,eJ c- d c~ , kNe.. cobk Jes. "Pbt>r!J 
.Sort-td

1 
wtll 6<7A.ck.d. D¥:1d;u.d "'-+ ccY1rfttc../- w;.l1.. 

Ovlr~ /11~ sr !+ ... cl~ . s115M~ plt1s-hz. Lew (Vtwt'bdr~ 

l ~ ~ 6} If- q/tw'a,/ till I 

~reJ) 5hfC. h. veJ s-kf.!1 Niotst 1 -SILT W\d i}11<--0rn1W 
SAND. \J{r:J ..fttr11 lc.miN..fe.d l~u.s («hnM) v.>k-f'-~ 
to 11 ~ cu-efu/J peeled a[t.rf bJ hwid . Pit<slrl . 

We.fl sorted, poorj ~Rl~ed. No v()l'vt:; evlde.'1'1-. 
Lo{IJ per111tt~bi /, ·~. Cohet> 1ve.. 

I $}L -r ~d .SAND l 



INVESTIGATION KP 1-9  414 of 500

KNIGHT ANO PIESOLO LTD. 
CONSUL TING ENGINEERS TEST PIT LOG 

TEST PIT No. 

/PBS-34 
SHEET I of f 

PROJECT ---'-®.!LL:.-· -!.Pb..!!.l!.!lile~j------------- PROJECT No. _ _;,16_;;2;...;;3'-----
LOCATION OF TEST PIT AM?;t 5EIB13l>N; 5e5 28) € GROUND ELEVATION"" 324 M. 

•1 > 

DATE Jr,,,o 16/65 ( 5ov~ fusi11) LOGGED BY _-J,.;,J{i~g-:.:../3 __ _ 

NOTES DEPTH 

Groundwater le'lfl, I _ '\ 
difficulty in digg- <}~:f-<t'?,J 
inCJ , equipment 

used ,etc. 

H~~i 200 hoe. 

:C,'tfe '17'5$·34A ..__ 

(0.2 ~ 4.Jf'\J 

*th~ loetd1 

low ~t>i.> StfS 
v .~i bre cd-
c{Xtfi~t-. 

3. 

GRAPHIC 
LOG 

0 

~+· +: · 
.. n 

··~ ~ . ~ 

Cf+- - : 
++~ .+ .... + + 
·.:- o.~ 

..+- •• 
,+... - •. 
. , J.. J..-
· ·,·. ·~ 
~o . 

-:-- -'- ....... ... + 
.;- -r_ (.) 

.~ +-" -+' . " + . . 
-t-
· ... +.! -. S~, <'{1511 

d'vb'"j(4.1 ~6.~ ·+ + 
5 _>. +- •. . . . 

S.r,/ c 'lf6S· 34 }~ 
( 4.1 Jr> 6An--) 

. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

~' den~ {JvvJ); 6)\:jhHJ fl.<-OfSfJ $'\~ ~IL</ {t.)ifh 

SotM.e. 5~el tJ.-d cl~) +r?tre robhles. '°f 3Dc/Y'\ 

I~ .or.: c/11.ed. RDurrdtd 3(11-c.rtl ~ tobhlts. ~-+ei-r.J 
1\ jv.sf 0e{'Dw pltok /1!'11 if, ft>o<j &orfed,, Ct:e{ I 
5rz, d.tJ. Sif", i/1,_r rv.v.-le-'tttf c.~ trrou:ri-ered ,·,.. "TfS5-3J. 
Low purwc..6ilt'/<j . 

~! k_ -b_s_; 1--r -G-b.c-,.c....-t ..,,-, 1-1. I 

~rft. ~rej I blt~k... J .s+itf- ~ \/61-j sl~.~ sh5h.+~ {\U),jf-> 

.5!LT' ~cl -Prl'tl - <Jrtll ;'\..t..d ~ND. Wt/I sorteJ) fY»'!:; 
~rn&d. fbe) nzJ- htiue.. la...Jertj /,')oz_ /PSS · 33 c:Jt·J . 
A+- p!ti~~ lif'-i.i't. Coktslue. LDw ~£-bl//~. 
On er .10V\ IP35 -33 51' lf t:---d ~/\ d to.r . 

I ~IL T 4-~ SAND \ 



INVESTIGATION KP 1-9  415 of 500

KNIGHT ANO PIESOLD LTD. TEST PIT LOG 
TEST PIT No. 

'IPB5-35 
SHEET I of I 

CONSULTING ENGINEERS 

PROJECT No . 16 2..3 
LOCATION OF TEST PIT __,_A.,,,1rp"""'"""y__.._S..,.,8=18~6""'.9""'"'D~N~-::1-i-5_BS_5._'.aS_€ __ 

DATE r-40 /p/BS ( St>u.l.tt &sill) . 
GROUND ELEVATION '""51-::f-m 

LOGGED BY--~=-----
NOTES DEPTH 

Groundwattr t.¥14, { ..L. \ 
difficulty in diog- f-'\l.'7f~ J 
inQ , ~quipment 
used, etc . 

/lll'dertl~e.. d133 I~ 
c~·.iu.~s. 
{o,2+o 4.0~ . 

~ol-k1 cas.j 
d&7~ {4.(l.ft> 6~ 

:c.rie. "1f5S· 35 ..._ 
{4.().Je b•bf"' J 

GRAPtollC 
LOG 

0 \/!. \Ji..~ 

+O• .. ·., o 
. - + + 

+ -+ 0 -; : . 0 . .. 
1 . .. + . . + -

+- -1- 4-
. ..} . . 

- · -+ 
.... +- . 

. 

.+- . /'\ 
2 

0 -+-_: ~ . + · . . 
. ,s..+ 

. . + 

. .+- - .• 
o. ~ . · . 

.j- I) 

3 +.+:J.o 
+' ..j +
'. : +. : 
-4 ~~ 
• .,.!. 

+ o..:!. D 
t- t : .· 

! . +-...j- : . 

.. + 
++ + " . . • . 4- •. 

. ; . .._ : . 
5 +.+ + . 

: ·: + ... . 
~ .. . 

• . +- " :: . + J. ' . +- . . . ·. 
. T .• .+ + 

b . ·. . 4- . . ++ ... 
J._ + ,;... 'J.. 
. .. . . . -

, E D.P. 

. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

O~MJICS, 1'/u"- I orM(Je.. 

8rz>w11 / ck"st.. ( v. s+f (;p. + Mr-d \ s / ~ hH;J ~ lsf· ~d::J 
S/~t v.>1·.fh ~IWL ~~ ~ c/£'j , .fattf! t'ob/.,/es. 

Poor~ -Sorted, wt/( 'jratlu:J. $ 1~ t·d~ p!Asin. (c..+ P.LJ 

Pov" de.cl q-~~( -r- ('c,bb/e~. Dm$€ UtJ c<>~s11.te 

Ck..>11l1s ) ftV .. :ter'TtJ f fJcci1..11""1tcr-e.d 

1 

o J-fl- cl.t.fli.- wb 
r ipped ovt {)!- p+ Btc0rv..e s ~ a::r ( o/DlJI Vllj,J.. 

ckp-Hi. Ve.~ /oV) ~~i,;/~ . 

j 6w. ~ f.; H- Gr-lac it.,, I 'Ti I \ \ 

~l- ~r, J ~fr.:iJ.i.rf/J . f".D~ :s+i f ~ 6'1LT c--d 4tte-8<a'i"'1Z~ 
~AND . ..tV'd 1-:. V151h/e_ a5 wlt·fe. q:}2. f/tcks i'r1 

~ ii+. 1.0e/I .sorl-eJ 
1 
~J ~1'1 ... dc.J . Bdow 11as-lrt... 

/1'rn1.f-. (ok~ io( rhutd(.j w~ L'l" t'AJa fecl c......d 
.I 

co k.t.J i1.-e.. ov U°t4-/t. Low p<r11-,_u, bili~ , ~C/'f.L r,,, c..:fer-1"1( .... / 

~s tflu)u"-+erd. :" lf5S- ~4 pi+ . 

I ~;If ~d. ~d. } 
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KNIGHT ANO PIESOLO LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

TEST PIT No. 

IP65-&. 
SHEET I of I 

PROJECT No. /623 Pt<OJECT ftt Pt>lfqj 
LOCATION OF TEST PIT flff'mt 5 818 52D "!J 5~S 2::r5 c 
DATE Jt;0 16/35 ( 5o~ &.s/flJ 

GROUND EL EVATION "' 824 ~ 
LOGGED SY _ _,_Ki_..4/3=-. __ _ 

I 

NOTES DEPTH 
Groundwater l•wt, / ~ \ 
difficulty in dioo- \ Mt P~ J 
ing , equipm•nt 
used, etc . 

~()'pie. 1f5S · 36A ...
( o. z. -1-o 1,2,..,) 

~mple 'ff[J5 ·3b B .-
(1. e J-o 6. 3 (\") 

0 

GRAPMIC 
LOG 

'::!..' lo!L ~ 

+ :, CJ + + _, 
o·.. :.· . 
.. + .. 

1. . . . . . 

5 

- +-. . 4- · . .• 
· ... +. {) . .. 

. ' ' .. 

~ .+ -
- - +- -
t -

t-- -
:. - + t 
+ -
- +-+ 

b. - + -
.r - ~ 

E.D.f>. 

. 

. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

8ro/,t)() .fo er~) u~ .s+:# -9' h.wd) ~;st I 61' f~ :SAND 

wirk.. +a.{e. .fr> SoML Bawd and c~. /JD C'ot:-rA. 

Brit..ue..I t>\ cobbles i11 ~ts /kt..-len'tJ. Poei<!J so~ 
Mc-dzr-td·e.~ 5rz .. ded. /lloi~f&' -11.Afln rnos+ -h/J~ . .1 

f2ouf'&..d ~ r;.,.uef. fokes l lJl. , Coa.r~r .-fhtV'I frl.D:J.1-i/fs
1 

ci lt>o, 

\ ~· ' '<l ~/ld r;;1at'Ci-1 -ri:11 \ 

Cri?~ brNV(\.) vt~ .s+ir:I ~ h'~d/ sl1u/A+IJ /lil>isf SILT 
and ClAtj. No c OCA.15.<. (lla.fer-r tJ , L~e.d. We. ti 
.So<1 ed 1 pD«hJ jrttck.d, Vlri1 cohts1\1e. • Low ~,J;l;f, 

\. I SI LT tv-..d. ~LA-~ .. 

EcoW"\ ) {o.tf-, At.D~+ +o \)O"t.\ ~rs· .SILT {l-c:l .Allt ' 

0n1.1/\i..6 SAND. lVc{f sor'red / peod<-t ~1Ct &d . 
6h~fAJ~ C D~S~lle.... {. ff1)~4~1 d<JL ..f.o 'luoh ()U>l~ke. 
C'oA.f-t'\i). ~1dts a:f piF _1011tJMo~j ca...ic -/t1, 

DiJl.nvtf ~ -le/l wl<J.r-e.. -#..uJ //'I.Ir (Y1'J>/.s Jo~ k 
/!'s-fc, bi/,·~ o.f +c.s.f pH- wt• I Is . 

[ ~llT &..-..c SA\\Js:J j 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT 

SHEET I of I 
LOG 

TEST PIT No. 

TP.55-31-

PROJECT No. 162.3 Pt<OJECT mt. f:blkJ 
LOCATION OF TEST PIT f1rrnx 5 f?l8" 34S Nj 58$ 260 E 
DATE iTM 16/65 ( 5iJ -:ra .·1,·,,3s &w,, j . 

GROUND ELEVATION ,.. 3381h 

LOGGED SY __ /~_...__-' __ _ 

NOTES DEPTH 
Groundwater ltll'fl, / _ 1 _ ) 
difficulty in digg- L/li10Tll'.S 

GRAPHIC 
LOG 

inq , tQuipmtnf 

used, etc . 

H"lu ~; 2t0 h4! 

i"b~+e. d~1''j 
(o +o i.s,i..r 
SUvple '17'tJ.S • 3+ ..---

5<_ <f OefDW ,/.,fl/ 
bl~t.l. ( Cf\ft(d-, 

0 ~ ';Ji lJl. 

'.i~ ~. 
. 0 0 

-~ '+ + . 
0 : . 

1 . ~+- ; + 
.. .. +- o. . • . +-
. + -r ·. ·. 

~ 

ED.P . 

. 

. 

-

D£4ANlt.S. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

BechzL c'.Jf"l'.001'«tered a.i /, SM dtplh. \l~ Prachx--ed/ 
pvrpk voltc./\1L. con,slomertc.+e. (.PncL lole.J. FrtAb('t\M+s 
tn.- tflcttl~ 3D£M. s 1Y-. a/,d 0<!IJ a-tavtu-. 
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TEST PIT No. 

-rPdS-38 
SHEET I of l 

KNIGHT AND PIESOLD LTD. 
CONSUL TING ENGINEERS TEST PIT LOG 

PROJECT No. lb2.3 h'<OJECT ml-, PoJI~ 
LOCATION OF TEST PIT ~Y SN 4M Ab 50.S 4FS£ 

DATE JCI\ lb/85 

GROUND ELEVATION ,...,B/Sm 

LOGGED BY -~k'C..u.:.~;...;.· ___ _ 

NOTES 
Groundwater lt....t, 
difficulty in diog
ing , tquipmtnt 
used, etc . 

DEPTH 

(mef-as) 
GRAPHIC 

LOG 

+- .. 
+-+-- ..:.· 

1. . . : -+ 

+' e.o.P. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

3(l)!,t.Jf\ -1-o ft!~ / rw-d, S/0nfj MDI~+ St.1'd~ 511..T wr/1.._ 

Somt. or..wd a._d c~ . Po()<J &cr+'icl1 cud/ efAdt.d. 

f?ovJ\ ad. ~Ow~. If~ dA.se.. ('Uus)iJ(.. C!tw/I" s (/ff'd 
~i- ,~t pi+. P/1<.sk. o/~"I rel.our or. .Pute ~ 5~ 

Ci-iu'\lts { c./o"~ crMlts r/i ii II ? ) . Oc1~stCY1c.. I cobble. 

/I e w- Sur ~ft.< e. t..r1 d b<.c orv.1 j '1 

.f nu e c ()bhlt.s " w rlt..... 
dc.pJJ.i. bw pb"Mt'..bilt1 · 

I~~ Si If f;-lu1'c~f Till j 
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KNIGHT ANO PIESOLO LTD. 
CONSULTING ENGINEERS 

... 

TEST PIT LOG 
TEST PIT No. 

1(>~5-33 
SHEET I of f 

PROJECT No. /-623 F-t<OJECT mf. Po/lhj 
LOCATION OF TEST Plr -~ ... :a--'~r _S......._81 ..... ~_.4 ..... o_S...._N-;.;----s--=s-=s_4-=D ...... S_£ __ 

DATE ;fQD 16 /85 ( ~oJ/,_ .+c.;/, v.f' tt1SJ1"1) 
GROUND ELEVATION ,...91irn 

LOGGED BY _ _._K ...... tlf3~, _ _ _ 
NOTES 

Groundwarer tevtt, 
difficulty in di9g
in9 , equipmtnf 
used, ttc. 

McderA+L 
c{,'frJ•'"j Lo 1o zs.; 

:x,,. flt- -rf'js. ~ 
(d ht>~ o-l 

p1l-- J. 

DEPTH 

(r;idrtSJ 

.__ 

GRAPHIC 
LOG 

+- .. , + 
• - 4-.i..° ·, 

". + 0 
. '· 0 · . . 

1.. _>,-. +-+-;; . . 
·; + .. 
. -:+- ~ :_·· 
.·. 0 

0 +:-. + 
2 .'.."'-- 4--

0 4- . 
~ i .. 0 

. . 

' . 

b 
.· . 

--
' . -. 

~ . . 
' . 

' 

1-
. . 

. . . . . . , -
E.D,P. . 

R 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

~w" fe> fft'j J hwJ1 6/1ijhf/~ n.t015+-. !kcisr i sc.r.tj 
:5tLI t.,.>1./1- S()f('te 5rt40 a.-d c~ • P.M~ 6orf ed, 

wt.H Jf't\<k.d. f'tlorc tic.or.st- ~A ~vr/.Me ~ dt..t~ 
({Jlu~/ttt. d!1..'A/cS ~ J'[f/ ( f <Nn ~·,y·Jt'ltC 11/k!t~ .I?) . 
:~r(r·' -1i11 . ____ ____ __, 

l :r d. l ~i I+ l't l"tJrd -rd\ I 

8(l)wf\
1 

5ot/ , 6(,ivrt:.f-ed, .tt(l,e-bra.1M.-d .SA!UD . c-~ d .Sll..T. 

No wl:srl.ll {pH- lM'>..ils rc-,+i',-1 1Jo1.1~1t.1 t cvX! - ,f'I). 1.'t:::; 
r .. i.<ll :.or·lcJ, p'(){'("(~ ::r1\ckd. "ELC.t>tWs ~re_ 
dtri':..t. w i.fL ~ffh. 

/..---0-0.A_d_o-_J._S_l/f-~, 

NJ!!. : &µ,,m oJJ :f- 1) t~t1/IA.A.ftd 
SIDujltA·"j 61 <:k.. wA.fls 
/IU.tc') lJ(l. ~.& /'MfbS~1b/(. , 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT 

PROJE cT 11r Po L"' E 'r' 

LOG 
TEST PIT No. 

~PHs90 ... / 
SHEET I of I 

PROJECT No. -~~~" /.,__.._/ __ _ 

1..0CATION OF TEST PIT &1MAR"/ C::: /c?v..S HER GROUND ELEVATION---

LOGGED BY -~J<.c...;;;'.J-=B.._ _ _ DATE r1:e. 2 / . 19 "JO s:;~ ::: : 
NOTES DEPTH 

Groundwater level, 
difficulty In di99 - ( M ) 
ing , equipment 

used, etc. 

- m odetoJ f '; 
ho..r J 
d ~~~l l'I ~ 

I 

2 

3 

6 

GRAPHIC 
LOG 

· o". -1-
+· 0 

Cl 

+ 
- +- 0 

0 ·+ 
+. 0 

- · 0 . + 
-+ . o . 

·+ 
- + · 0 

0 ·+ 
+ 0 

0 + 
. + C) . 

0 ·-T 

- + 0 • 

., -t-

+
. D· ·. 

. 0 

- o .. . + 
coH 

1- -

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

S11Nov s,._ ... , so....,~ <j'O.'"-'' 
/ro..c.e. c..lo-'j, fro.c.t... c.~bblc~ 
a.~J .b~ ...... l J t.1 t, ve.''j INL ll ~ro.olt.J, 
fr\t..Jl""-N\. dt."'f..J hr~..,.Jf\ 1 Nll)t\f' 

~ 1~ c. t o. l """" l . 
- .s /, .j 1-. ~I j m <l , e.. c. o bbl e. ~ f'' , 

'""'+ I Mft.~er 
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KNIGHT ANO PIESOLO LTD. . 
CONSULTING ENGINEERS TEST PIT LOG 

TEST PIT No. 

"'f PMS'JO .. 2. 
SHEET I of I 

PROJECT 11.,.. Pilt.L ~..,, PROJECT No. _)~/.. __ 2~/ __ _ 
L.OCATION OF TEST PIT NEA'< 8.tiL4.. M11 .. c..,\. GROUND ELEVATION ___ _ 

DATE f"cf!, 2-I . /'790 SS 2.2. 4-90 N' 
S9A.. 'OO £ LOGGED BY KJ B 

NOTES 
Groundwater level, 
difficulty In digg 
ing , equipment 
used, etc . 

v 
' f'f/-0 x . 

DEPTH 

(m) 

I 

2. 

.SOG,:,f>~ j 
It\ f i\')~. 

4 

s 

GRAPHIC 
LOG 

- I'+ 
·.+- .. 1) • 

0 • + 
- . +-. o . 

,t. 

t' 

A 

v - t> 
t7 

('.) 

t> 

- '1 
.A 

' /J 

£oH 

-
. 
. 

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

Slit.JO'/ .S1L.'r, .S.orw'\~ 31avc I~ 
fro..c. ~ C.o)lobl\!.~, tro..t ~ c.lo-~ J 

\/'r'll wt..lf ~'"'-o{ t.dJ m!.J, ....., M 

c)el'\.~&.., b1oiN'l"t., 510.c.10.l fd/ . 

is,.,.. ------------~~·--------· 

f31£o~oci< 1 A t 5lLJ f ro..c .. J .. 1.J tJ 
I 

tro~ s+<A1/\1AdJ 3'0\J..v-..cftwJt.,. 
IV\ ~ } () "'-l . 

4.)h\ 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

NOTES 
Groundwo ter level, 
difficulty In di go 
ing , equipment 
used, etc . 

DEPTH 

(h\) 

I 

- rV\ ~ dt> .roJ ~ 2 
h }\o ,. J 
J , jj ' "'d · 

3 

if-

\J 
s 

-

br ~ le r-. ru. c..k 

c.. 0 r.. b e. 
6 Lil.Le. v Je..J 

w ilh 6CJ.J. i .-<. 

-

-

-
. 

-

-

. 

GRAPHIC 
LOG 

. 
o) . + . . . . 
+ 

0 

. 
' 

• . + . . 
' 0 i- . . . 

• :+ . 
' . 

0 

+ · . . 
' 

. 
I) • +-. . . . 

-1-· I) 

. 
' . ' • ·+ , . . . 

).. 1 y {;.. 
Eo'4 

TEST PIT No. 

TEST PIT LOG -rf->M ~ 'fO- "l 
SHEET I of J 

PROJECT No. //, 2. I 
GROUND ELEVATION----

LOGGED BY J<'JB 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

5 AN 0 i S 1 L r , s o,,...., ~ 5 r o. v L/ , J 1 <>- c. e. 
c...Jo..'j 1 Nfo1~J.. 1 lf\e...J 1 ~"""'-. dt'AJt..._, 

VV" J v-.J'l.... Jl 'J re>. J '- J, b '~ ..,.J f\.. 1 

5/e;.c.. 10.. l hi( ' 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

NOTES 
Groundwater level, 
difficulty In di gg
ing , equipment 
used, etc . 

-no ~'o""" •l· 
iNOh . .f 

e"' r.. ci-.. "'1 • nJ 

DEPTH 

(m) 

I 

2. 

3 

-
. 
. 

-. 

-

-

-

-

GRAPHIC 
LOG 

. 
0 + . 
+ c . 
0 ·+ . 
+ · 0 

II 
+ . 

+. C) . 
0 .+ 

+- () 

• + . 
~ 0 

..,.... . 
" 

. +-
II 

11 . +-
, 

£"OH 

TEST PIT LOG 
TEST PIT No. 

-rfHS'JO-i/ 
SHEET J of I 

PROJECT No . _.._J...._t."-"~"""J __ _ 

GROUND ELEVATION _ _ _ _ 

LOGGED BY I< J B, 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

S.1£.i-"( SA/\JC
1 

.SomCl jrove./, 

fr<>.c.e... c./o j I IYICl:.J., d~'l\St... 
fa V'''j ale~-.se, vt,~ w~I( 

~ r <>- cJ. t.d, 6 '~ w "'- , ~ Jo. C. I o-.. / I, I/ 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

NOTES 
Groundwater level, 
difficulty in digg
ing , equipment 
used, etc. 

' CAI 22$ 

@_s-rpe,J!) 

DEPTH 

(m) 

2 

3 

4 

-
-
. 
. 

-

s- -

. 

-
. 

GRAPHIC 
LOG 

. . . . . . . . . . . . . 
• . . . . . . . 

. . 
. . . 
' . . . 

. , 
• . 
' , . . . . . 

t o!-/ (ii 

q, CJ,,,, 

TEST PIT LOG 
TEST PIT No. 

'ff'() I J.. 
SHEET I of 

PROJECT No. -~/t,~:z.._t __ _ 
GROUND ELEVATION---

LOGGED BY _ __,_h,;;....:'J;...;o.{3"'------

DESCRIPTION ANO CLASSIFICATION 

OF MATERIAL 

$ A f\J 01 I'>'\ C d • Y --.. f ~ f':"" C; C:.. '(I 0 ,.._ 1 

v.,. .f ~" ""- , b'uw"' 
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KNIGHT ANO PIESOLD LTD. TEST PIT LOG CONSUL TING ENGINEERS 

PROJECT /'10 \II N -r 

..:.OCATION OF TEST PIT 

DATE 19 v G 2 g I ) 9 8 '1 
'I 

NOTES DEPTH 
Groundwater level, 
difficulty in dioo-
ino , equipment ( M) 
used, etc. 

c .ti/ l '2. ~ 
I 

"' , .... 

-

-

-
. 

3 -

4 -

SHEET ) of 

Pt> t. l £ 'i PROJECT No. 16 2 I 
f) r?r A 8. Pl~ • ..._ I! ~h b"' .... le- .,,.,.. (7 •• ,) 

• 
GROUND ELEVATION ___ _ 

GRAPHIC 
LOG 

\I/ v/ 

-,J.. , -- + -+_-
+:-+ 
+ 

' -+-
+-

' + 
+ ' 

+ 
+- + 
+-

+ 

+ 
+ 

+ 
+ 

-r 

( t~ .... +, ,.. /111.(' 

LOGGED BY k'J B 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

p *.! / -· <:. ~ ~· • i 
,.. ': .-; ...: , ,_ . < .. J 

J 
( .;. ~ 

r----r------------- ---------- - -·· ····- ··-s .., £DH@ ,. 
I LJ .er 1V\ .,! V· , j '1- ('; -\; 

. 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST 

PROJECT t1 o u. >Jr Po LL f 'f' 

PIT LOG 
TEST PIT No. 

..,-p fl, Ji/ 
SHEET I of 

_OCATION OF TEST PIT AfeA f> , ~J\)___,,,.,~)/ec,-._ <:> l ,..,o.~ 
e ""b °' ~ k ""' ~ "'1 

DATE A '..-' It. -), if I ~ -.:x 't 

PROJECT No. J~ 1 ) 
GROUND ELEVATION ___ _ 

LOGGED BY ~ I(.( 
<:1 

NOTES 
Groundwater level, 
difficulty in digg
ing , equipment 

used, etc. 

_I?Pf3 14) 

DEPTH GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

C..J.AY!l'I' $14.1'"' 1 pc;..I~ ~re.e."' 
+do :.-......r t. .J, w ~ f. f'.: • .,,. I~ .p 

b"u~ 'I"-) .f! • ~ ""'J 

~ C) ~ """ ' 

------------------ - -----····--

S I :... .,-, .S 0 ......,_ e, :, 0. f" .:.I + ~ s C. ~· j j : f l "1 { 

d. f!.. VVJe, .f1::. '::. v1t. J, f' , ,,."I.. ~<1- .J i ~-. 1 ""-J , . .,_i 
1)11 ~'".)I '. t-

1-----1-------- --- - - ---- ----- ------ --
" 

p o "" J e } ... .J ;,_ f t: r c. " S '-> "' ./ •' ' I! 
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KNIGHT ANO PIE SOLD LTD. 
CONSULTING ENGINEERS 

TEST 
SHEET I or 

TEST PIT No. 

/{Jf!. IS PIT LOG 

PROJECT t101At..Jr f'oL.1..EY 

.()CATION OF TEST PIT flR t:..A ~ , V-f$ L h > m .J fl'\Gt ' " do-. 
PROJECT No . __ J_,_2._/ __ 
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GOLDER ASSOCIATES ltd. Project No. 9521018 

CONSUL TING ENGINEERS Date : 1 /26/95 

Laboratory Determination of Water Content of Soil and Rock 

ASTM 0 2216-92 

BOREHOLE. NUMBER ~. l P95-1 TP95-7 TP95-10 TP95-18 TP95~20 TP95~25 

SAMPLE NUMBER : 

OEPTH·OF. SAMPLE (ml 

CONTAINER NUMBER 

MASS WET SOIL+ TARE 8547.7 9217.5 6633.9 3836.5 8948.7 7546.4 

MASS ORY SOIL+ TARE 7876.2 8452.1 6049 .8 3537.7 7961.0 6650.8 

MASS OF WATER 671.S 765.4 584.1 298.8 987 .7 895 6 

MASS OF CONTAINER 1426.5 1414 0 1427.8 1378.4 1130.6 1414.3 

MASS OF DRY SOIL 6449.7 7038.1 4622.0 2159.3 6830.4 5236.5 

WATER CONTEN:TW (%) 10.4 10.9 / 12.6 13.8 14.5' 1-7.1 

BOREH.OLE 'NUMBER TP95~27 T.P.95.J 1 TP95-35 TP95-37 TP95-38 TP95-.J9 
.. 
SAMPLE0NUMBER 

DEPTH OF--SAMPLE (m) 

CONTAINER NUMBER 

MASS WET SOIL+ TARE 5937.6 8386.3 7978.9 7623.2 8130.7 7168.1 

MASS DRY SOIL+ TARE 5481 .6 7669.7 7036.9 6654.4 6637.4 5794.5 

MASS OF WATER 456 .0 716.6 942.0 968.8 1493.3 1373.6 

MASS OF CONTAINER 1380.1 1177.8 1344.6 1494.2 1383.6 974.9 

MASS OF ORY SOIL 4101 .5 6491.9 5692.3 5160.2 5253.8 4819.6 

WATER eoNTENT w (%)' 11.1 11 .0 16.5 18;8 ,/ 28.4 28.5 

BOREHOLE NUMBER 

~AMPLE NUMBER 

DEPTH OF SAMPLE (m) 

CONTAINER NUMBER 

MASS WET SOIL + TARE 

MASS DRY SOIL+ TARE 

MASS OF WATER 

MASS OF CONTAINER 

MASS OF DRY SOIL 

WATER COITTE.l')IT W (%) 
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LABORATORY TEST SHEET - ATTERBERG LIMITS 

;ab Work /)') , 0 Project # js.~2 /o ! Jt Date 
;- :7; I_ ~-1 S:,-

........__, .(.t 2) , ....- I I 

/i'4f.> F<":: ;4/:.; 
I 

I 

Type of Test LL LL LL LL Nat MC 
Container # *.IS ~' 3 ;;:;- /J <. ;:::-; 2 7 i 

' 

Number of blows 2 t;- /6 II 3 ~ 
Wt.sS.lilple wet + tar 3/6? 30-60 .J)t.27 3 /, </-7 ' 
Wt.sample dry + tar 2. ~ /O 27.5"7 ] O /0 215 <;;7 ! 
Weight of water 2 Cj '{, 3 03 $ .)7 2.7 I 

I 

Tare 14 .!L.ij /.J.7,;L I:/-· ?'I I f- .7 :.:.. I 

' 

Wt. of dry soil J'-/2 & / ~ '6' 3 I') ~7 I 3 ~<) I 

Water content % 10 'i / 2 -z. 0 ./ 22 (p ./ 2 / 0 / I 

Type of Test PL PL Borehole # /P q~-1 I 
Container # ·;t.- 2 :;rf-; Sample # - I ' \,' . 

Wt.sample wet + tar z 7-!:"r 2700 Depth - I 
Wt.samole dry + tar 26' 07 2. 5"°"· '.) '2. Li quid Limit ~21.4 I 
Wt. of water I '-! l/. ) L/ '6 Plastic Limit 13' 0 

T~re 1¥·f::.f /c/· '27 Pl astici ty index ~?A -
ight of dry soil /I 5 3 I/ 2 3 Moisture content 10 '-/ 

Wa.ter content 12 <c{ / I 3 :1.. ./ Liq_uidi ty Index - 0 3 I 

SAMJ>LE DESCRIPTI ON 

is ct_ 

0 2.t/ 
~" 

+> 
i:: .... Cll•1 
+>' 
s::: .......... 

0 -0 
~ 

1 2. ....... 
H~ 

Q) 

+> ... 
ro 

::Cz I ~ 

io 
- ,_ - - - -- . 

r: 0 1 20 2) 30 35 40 45 50 
Number of blows 

Golder Associates 
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LABORATORY TEST SHEET - AlTERBERG LIMITS 

ab Wor k fY\ ·O 

~Type of Test 
I Container # 

!Number of blows 
!Wt.sample wet + tar 

I Wt. sample drv + tar 
I Weight of water 

lTare 
!Wt. of dry soil 
!Water content ~ 
~Type of Test 

:container# 
iWt.sample wet + tar 

~Wt. sample dry + tar 
I Wt. of water 

'.Tare -
I 

I . gbt of dry 

iWater content 

....,~1 
+> 
s::: 

~1 
s:: 
0 
0 

M2 
Q) 
.µ 

~ 

/ 

~ 

11 

~ 
):13 

..__ 

c . 

soil 

Project # .::i ~ 2 l 0 \ ·~ Date \}~, i\ . ::::, \ ·· q .C. 
.J,u,S [.<;, .4 /S? 

LL LL LL LL Nat MC 
'#~ -:::. £-/'i) :;bl ? .~ 

-<=> d....:....;S 

Ii/. 19 25:' 3'1-
.3 / , 7 6 .3/ ()3 ..3r3'8' .... t,t ')~ 

~ ' ~ ~ 

1. '6 20 .2. '6 '-1 2.. 2 t. 07 ]D 'f l 

.? .c; 3 '-1 1 J 2 CJ 3 '6 z. 
151- ..,<:-/ I .'.) /tj, ~o I¢., d..:. /4:. :' .... . ' _,, .,.,,.. 

I 3 7 I J '-/ D 2... I 3 & 7 / ~ .0 7 
2- 5" z_ ./ 2 '13 ./ 2 'i / / 2 3 . 7 ,/ ~ 

PL PL Borehole # - ) ? 9 h-1 1 
z:.:(~ ."7'?')::; Sample # -

2 ~1:3 z s-, ~o Depth ----10 .7') 2. £.( I 'j Liquid Limit 2 <-/ I / 

I 7~ / < I Plastic Limit /{. ~ / 

/:3 .?.3 !L/-1 /2 Plasticity index JO tLJ ,/ 

I] ~ Z.. '7 '-I ) Moisture content I D 7 
I ?. z ./ I 3 15 .,/ Liquidity Index - Q. 2 ~ v 

SAMPLE DESCRI PTION 

-
- :--.. -

~ 

- - ·- -- - . 
--

:o l 20 2 30 35 40 45 50 
Number of blows 

Golder Associates 

. 

I 
I 
I 
I 
I 
I 
I 
I 
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LABORATORY TEST SHEET - ATTERBERG LIMITS 

3.b Work _______ Project #_9'_..f_~_-_' _0 _/_8 __ Date ,c ~? 1 /y_r 

:Type of Test 
; Container # 

!Number of blows 
!Wt.sample wet + tar 

!Weight of water 

'.Tare 
iWt. of dry soil 
iWater content % 
' T e of Test 

. Container # 
·Wt.sample wet + tar 

Wt.samnle dr + tar 
·Wt. of water 

:Tare 
, i ght of dry soil 
Water content 

LL 

~ l,Oq.. 

J. 9 0 

2-3 .\ / 
PL 

//J+7 

~( ... 6 0 
(o. ~ 
l<o.\ / 

LL 

..? z_ 

PL 

I -1. !'I 
11 ;~0 

.]. SS 

LL LL 

I \lo 
J. s c 

I. I 0 

Borehole # 
Sample # 
Depth 

Liquid Limi t 

Plastic Limit 
Plasticity index 

Moisture content 

Liquidity Index 

./tt(6 f;- h !A(S5 

Nat MC 

-o.44 ./ 

.... SAMPLE DESCRIPTION 
" ' 

' ... 
"' '1 

....,) " 
... 

"" " 
oJ I" 

+ 
N 

... 

- -- - . 

0 i· 20 2 30 35 40 45 50 
Number of blows · .. 

Golder Associates 
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LABORATORY TEST SHEET - ATTERBERG LIMITS 

ab Work_..._/);._.i)_, ....::O~ ___ Project # 9 I Z I 0 l B Date ~-0, \\ 

I Type of Test LL LL LL LL Nat MC 
I Container# #Z{L 71-1 7!1/ 6 ~ ::../ 
!Number of blows 2~ /7 ""'.) :/. I ?:. - ... i 

f Wt.sample wet + tar z~ 39 3c;,;3 .)ct·cS- <::Cj . 66 
I Wt.sample dry + tar 25i3CT- Z6.l:9- 2 7· .>;-.{- z 6 \ 2'f : 
I Weight of water 3 .o/ 5.S1 cf-. 2-0 J cf-2 • 

!Tare /3.67 /3 .67 /!.1. - .• ' '.::· -6 11 :.fl 
!Wt. dry soil //, 7 I 12 ·?7 I£. 4-1° /(-~3 ' 

of 
I Water content % .:2S-.7 ......- ~7'1 ./ :J7 J - 7. 0\ CJ _, 

!Type of Test PL PL Borehole # 1 p g .s--1~ 

:container # '* '2.9 //Z 2. Sa.mple # - I 
!Wt.sample wet + tar 2 st'// 2 >"·7S' Depth ----
iWt .sample drv + tar 22 ·77 zCf,3 .0- - Liquid Limit Z (;, ,9 ./ 

iWt . of water !-/~ /-37 P)astic Limit 13. 3 ./ 

1Tare / </- ,f-f;- 13-3""6 Plasticity index /3.(; .,/ 

j " ~ght of dry soil 8"Jf2 /O ·S?. Moisture content I.., ~ ._";; . ~ / -
iWa.t er content /J.S- ./ /.., ... , ... , \ -~4 ./ Liquidity Index 0 - 09- v 

SAMPLE DESCRIPTION 

CL 

•L..J - -... 
........ -

... 

_ , 

~ 

2 0 
.__ 

, _ , __ -- . 

t 0 l 20 2 30 35 40 45 50 " 
Number of blows 

Golder Associates 
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LABORATORY TEST SHEET - ATTERBERG LIMITS 

,, !ib Work !/). () 

I 

I Ty pe of Test 
Container # 

Number of blows 
Wt.sample wet + tar 

Wt.sarnole dry + tar 
Weight of water 

Tare 
Wt, of dry soil 

jWater content % 
I Type of Test 

!Container # 
!Wt .sample wet + tar 

LWt. samole dry + tar 
I Wt . of water 

!Tare 
I .ght of dry soil -
!Water content 

>-

--· 
Project # .1t;Z/0J -;· 

It • (., Date \. / \- C( "":° I ' . 
.) . -

J :t t/:, ft., la {='5 

LL LL 
il: // ft # /o 
Is;- /9 
2 er. 78' ..Jo , )'?( 

L &) {J]_ 2. 7. 3 7 
.~ It~ 7 <; < ..J -, 

/cj. , 2 2- /t/.13/ 
II '-/ I 3 0'6 
2 7 7 ./ I 

.,. 
27 

PL PL 
~70 ~ 3.o 
~ ;/" ... , 
-' ~/. - e> ? 3 , <,/. ~ 

3 '-I ')J 12 3 <) 

I ~3 I o7 
:=:@- 60 I ~,o~ 

I J . 7J <( . 3 I 
I] ) ./ I< I 

,/ 

1'-
r' ... ... 

I>.. 

" 
,..., 

... 

~ '- . 

~ 

0 l 2 0 2 
Number of blows 

LL 11 Nat MC 
--,I.,.• ' ' - j '} -'/ - ..:,_ .. . . . ;;; _, . 

2. 2 7/ 
) 0 ._ / 

._I .... . 3 ).// 

21 ot...f l. 5{ I& 

( '-I '"; ~ I ~ I 
I 4 .z.. ~ ; J.. . .., / . -- -
/ '2 .7 & 13 7 
2/ 2... ,/ 2G 

.,, 
0 

Borehole # - i-p '-1 t:~ - . "... C? 

Sample # -
Depth -
Liquid Limit 2 (p . 3 ./ 

Plastic Limit 13 J ./ 

Plasticity index /-Z . Z.. ./ 

Moisture content IL/ <;' ./ 

Liquidity Index n I/ ./' 

SAMPLE DESCRIPTION 

c L. 

30 35 40 4 55 0 

Golder Associates 

I 

I 

I 
I 

I 
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LABORATORY TEST SHEET - ATTERBERG LIMITS 

·,ab Work __ ..:....0__.__0=' ___ Project # ·7s:;: I :.J; ·y Date 'T,7-,i;. 3 /-Cf S: 
./JI( P Vt'b l't /"JS 

Type of Test LL LL LL LL Nat MC 
Container # r-2(. ~.21 :;1;. I 6 __:.! : ~ 

.... 
Jr Number of blows -.·.,,. D z -;:r- 2 I 

Wt.sample wet + tar 2 ·1·· ~.:_~ 5 j, "2_ 0 3 2, '(<~ '-/., ~ ...:; ~. c.. -
Wt.sample dry + tar 2v .& ~ I- 7 97 .2. ~ . K.3 27 7~ 
Weight of water '") 7 '-/ 2 23 3 (;2_ ':!' _7 

. ' I'/-, 3 ~ J _. .. .!..d Tare I"'> ?,~ I ~/ - ~ 

/ >• I I '7-\~7 , - · . -
Wt. of dry soil 12 1$' IS 5~ / '-/ . )~ I IA. J 'I 
Water content % ./ 2 'I 7 

,...i..- 26.\ 
23.0 v 2. 3 . ~ ~6:, . ~ 

Type of Test PL PL Borehole # TP C/S--2.~ 
Container # :-~· ..2 <7 _::-; .... J Sample # --· 
Wt.sample wet + te.r ?7. :" ";<- ? ~ 2 ~~ Depth - ·-: ... ._ ~" ~: ,_/ 

Wt.sample dry + tar '/ )-· <i 0 .22 . s 0 Liou id Limit 2 'f 2- ./ 

Wt. of water J 2 l(. /0 Plastic Limit _/. f ~ 1/15 

Tare I : .., ' .. j"' 1 ~ .. . '7 .,. .. ~· . ~ Plasticity i ndex /-2 . fj. p 12.=t-

ight of dry soil II 2 <t ~ & 3 Moisture content !/ I / 

Water content /~!IA /~ Liquidi ty Index 0 'i $? 0. +'T 

I SAMPLE DESCRIPTION 

' C. L 
t.7 ' " ' ' 

' 
"t:R2 & 

1 1'.. 

" 

+> 
i:: .-
o.>2s ~ +> 
s:: 
0 I'\ 

0 r... 

J .. /'f 
Q) 

+> 
C\1 
3' s . • 

' (, 

1 z. 
- ,_ ,_ ,_ -- - · --

\ L I c: 
) 0 l > 20 2 30 35 40 45 50 

Number of blows 

Golder Associates 
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LABORATORY TEST SHEET - ATTERBERG LIMITS 

3.b Work _ __ f_...;7 ____ Project # °! S.: -/ 0/8 Date ./;nv. 2 b/J?f 
7'11<~ ~b 14(55 

Type of Test LL Nat MC 
. Container # 

'.Number of blows 
·Wt .sample wet + tar 5(, 66 
•wt.samole dr + tar 
-Weight of water 

'. Tare I~ 7S 
:wt. of dr soil (O. ~L 

•Water content % 
' T e of Test PL 

Container # / 
Wt. sample wet + tar 2 'f .. 9 o 
Wt .samule dr + tar 2 Y. 70 z I .. z.o v 
Wt. of water 1.zo f-2~S7~ 12.s v-

);~?... 'f 

+> 
~ 
Q)lJ 

+:> 
s:: 
0 

0 
·n .. 

1-. 
Q) 

+:> 
Cd 
~~, 

..__ 

' .0 ,, 

" " 
' 
" I" 

I"'\ 
I' 

' 
' 

-- · 

l) 20 2 30 35 
Number of blows 

Golder Associates 

40 4 55 0 

I I. \ -- I~ · l'l 

S . .s\.MPLE DESCRIPTION 

Tr C.. L - C:.. l ~ ..:::· J o' ,1..:. J 

J,,4-H,4(. { - /A •/VV•./ :' ~ 0 

.f ,, ·<v c: . 8' /!. 0 .....,..,/ 

C ~h J>cr. ?'~~C('.-;> 

U 7'7C ~ J"'4.,,..,,e::::> 



INVESTIGATION KP 1-9  452 of 500

LABORATORY TEST SHEET - ATTERBERG LIMITS 

ab Work /;'} · ,.2 Project # -1.::· - i a i -3'- Date ~ti . 3 I --:f .C 
v ..,t; F~ . a. I::. 

~Type of Test LL LL LL LL Nat MC I 
I 

; Cont ainer # *-/r;i 2 :f:.J 0 ::.··· '/ .... -1'. "-- ~: 7~ I 
I Number of blows 1 --~ 20 .: q 2~ 
I Wt.sample wet + tar 3& .63 ?2-'70 ~~--c..7 4o.(,L, / I 

I Wt.sample dry + tar 1 / ')~ 2 '7 ') '-/ ;; DO J(.p 7i I 
i We ight of water '? o<; ( 

""' 
3(~ ? - ,... .,,. "') 7 ] ~~ I 

~Tare /¢.~: . .i;L.~.:_,; 2. o , -:, 7 2._c:> , 67 I 

iWt. of dry soil ) 1 
J '5 3 I)" It.../ ,' {, t;3 I 6, 2 <-/ j 

iWater content % 22 5' ./ 22 2 /' 
2J (L; 

/ 

2). '-/ -- I . 
' Type of Test PL PL Borehole # TP<7'5- .~ I I 
. Container # ::r.:- 0--~ ±: S:-J Sample # ·-· I 
iWt.sample wet + tar 3 ~,o 7 37.0~ Depth --· I 
•Wt.samnle d r y + tar 32 '-I~ 3) 0'-f Liquid Limit 21 (L) /' I 
iWt. of water I i l I 7 ( /) Plastic Limit I'-/ 0 / 

:Tare :=o-7 2 zo .'f;"J Plasticity index 7 (.p v 

I .ght of dry soil I I 53 I l./ 21 Moisture content /I 0 ./ 

:Water content 1 l./ I / I j ~ ./ Liquidity Index - o · 'iO ./ I 

SAMPLE DESCRIPTION 

I 
I I . 

~ I I 
....... I' 

I 
~ I I 

~ ' 
~ 

....... 

:. I I 

- ,_ ,_,_ -- . _,_ 

) 0 l 20 2 30 35 40 45 50 
Number of blows 

Golder Associates 
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LABORATORY TEST SHEET - ATTERBERG LIMITS 

/7 /. 7.;}.- .: / -;:> L ?:- -. 
ab Work 0 Project # Date ~ ) .:.-1 :?,.! • -~ (- 7..; 

- t \ , ,_ 
JV-<•: r~ ... ia : . 

Type of Test LL LL LL LL Nat MC 
Container # :;;;::r 3 I :::-·; {,! -···f l ~; -- ..,,_.,. ~ :. - .... : 

Number of blows /7 :z ~ 2/ .3 I 
Wt. sample wet + tar 3/,7?L 3/,/0 ~ 2 ? / 

•J .. '- 0 3 z, 2<./-
Wt.sample dry + t ar 2 '-( 7 3 2.f5 2'-( l.'7 00:; 2 7. 2.. / I 
Weight of water ( 0/ .J 2 '<! U: ? ) 701 ! 

Tare 14!· S<J I , .. .:...- It/./ I /!'/1 f;Cj I 
~- ~~ . 

Wt. of dry soil I '-/ I'-/ I '3 G, 7 I '-/ 75 I '/ (.,,. 2. ! 

Water content % Z l 3 ./ 2 0.7 ,/ 2 1 '-/ ./ 20 I _,,. I 

I Type of Test PL PL Bor ehole # I~ <7. <"-- =3 ~ I 
!container # :& /:.> ~ -· . ....)" Sample # - I 
!Wt.sample wet + tar ?. <;:. '?,; :; -~ . ... ·:rvr .. ..:... ;; .. .- """" Depth -- I 
lwt. samnle dry + tar 2'735'° 2..26> / Liouid Limit zo 7 ./ I 
!Wt. of water I '-175 / 17 Plastic Limit I <-/ I ./ 

Tare /.:? .-j' I Jf!- ,o ?r- Plasticity index {.p ~ ./ .. 

.... ight of dry soil IC '-/ 'i <t ~< _, Moisture content I~ s- / 

Water content I '-/ 2. v ' l'i Q./ Liquidity Index 0 3 S- ../ 

SAMPLE DESCRIPTION 

~ i .._ 
~ I ' -

~ 

.._ ,_ 
~ 

,_ . ,_ ,_ . 
~ 

I .o l '..> 20 2 30 35 40 4 55 0 
Number of blows 

Golder Associates 
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02,·16195 14:11 '5'60-l 298 5253 GOLl>ER Bl'R.';.\BY ~ooa.1006 

LABORATORY TEST SHEET - ATTERBERG LIMITS 

Lab Work Project # f:(.S'?_-10/8 Date ~J ,/7.s 

Type of Test LL LL LL LL Nat MC 
Container # J~ 

-~~ ~I .C. c '-\-
Nwnber of blows 13> '?$ ?.er ~ :S9 
Wt.sample wet + tar t'L~ ~ 1'6_.83 1tt...~ 2. l!:>.'3 3 3S,to 
Wt. sample dry .., tar l~.1S \S.10 2-5.~'1 \~.s?- 3o,eA 
Weight of water ~qq, ).\) 5'.U 1> .1t"-' I.I- ')1... 

Tare y .. S .5 :? If_':/- .? . ?~ s, :st:;> '"-·c:rl-
Wt. of dry soil ~.lO \1,...YJ· 1.-l·'-J 143.o"/ I 1,lt .JI 
Water content % ii.i:> v 1q . .e, '-1·'1/ "18. e / 1~. ~ / l~ .b'fc 
Type of Test PL PL Borehole # (,-::> ~.J-J 7 
Container # A-R &!....? Sample # 
Wt.sample wet + te.r . l/.~~ \ 7. I 'I- Depth 

Wt.samnle dry + tar ($.~I I '5· 2.~ Liquid Limit 11.0 'Yt::> 

Wt. of water l. °' '1 l 16fb Plastic Lin:i t '~.'1 
0/0 / 

!; ·e .:? ' t;"~ :?. ~~ Plasticity index \0,'1 o/c . 
Wt::J.ght of dry soil \ 1...1,..1; f {.S-4 Moisture content 1% .~ ro 
Water content \ (, ·) . l~.i..- Liquidity Index ~ 1.1 

[ 
.... 
)") I SAMPLE DESCRIPTION 

[ 
I 
I 

C.<-
A ' . 

I 
. 

.... 
~Cl..~ 

~ -- .. ' -- I +' ~ 

c'1 ~ 
I 

~"' - ' 
t:: 

~ j I 
...... - I 0 

0 -
" 

i 

~N 
C» 
~ 

,, 

a) J 
;.l:N " 

I 

I 
I 

\ll 
N ' 

I . --- - - -- . --
~, .0 l) 20 2 ;o 35 40 45 50 .. 

Number of blows 

Golder Associates 

..._. I ll l l tH t lll I I ' I 
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LABORATORY TEST SHEET - ATTERBERG LIMITS 

,ab Work _______ Project # e,~ z. 1 o/ f? 
' "" --

'- I 

Type of Test LL LL LL LL Nat MC 

Container If 6 ( 7~ 6 .s b9 
Number of blows J'b .Jo 27 2..J 
Wt.sample wet + tar Lf 9-S o So, 11 S!-/ 6 6f. .:? 0 

Wt.sample dry + tar ~1-~~ 't110e:, 't 1.10 51 .0~ 
Weight of water (c ,j{I') 7,03 7.4-Co 10.1s 
Tare 20. 8 9 z c. 75 z..o .S..:? 20 . os 
Wt. of dry soil -Z\.'10 22 \ '!> '3 23.\=1- 3l,lCC 
Water content % ;o.c, _, 31.S ./ 32.'2-v s:s. \ / 'ZB .~ 
Type of Test PL PL Borehole # 7~ <JS -.J X. 
Container # ( .,..... r..S Sample # 
Wt.sample wet + tar z. ~ 1$C ...) . J'a_ 9 f Depth 

Wt.sample dry + tar 2.) ·"~ i °' I b\ Liaui d Limit ~'2..~ ~ 

Wt. of water 1. 1=1- l,\0 Plastic Limit ·\ B.:}- ./ 

Tare 17· 77 Z.:J. 8 4 Pl asticity index 1$.'f v 

ight of dry soil ("" :1.0 5 ·4:+- Mois ture content 2~ . '+ .,/ 

Wa.ter content l~ ,q ,/ IS.~ Liq_uidi ty Index 0.10 / 

L, I.. 

n SAMPLE DESCRIPTION 
" I 

4-
,., 

C C.:..-vc= Y ~ 
'\,, ~ ~~- ... ./! 

N\ 
'\,, 

7~~ .S~o 

..,,o M ' ' to'\ f'\ 

+> 
r::: " 
$~ 
r::: 
0 

0 -i..r" i 

Cl! 
I I 

.µ I I 

~Q 
I I 

' I 

1:1" ' ..__ - - - ·-
__ ,_ 

~ - -
N, 0 l'> 20 2> 30 35 40 45 50 

Number of blows 

Golder Associates 
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LABORATORY TEST SHEET - ATTERBERG LIMITS 
v ;/. ; 

9Sz_-tor 6' ~e;,d /r r rs 
( ,. : ~· . ,,. 

.uab Work Project # Date 

Type of Test LL LL LL LL Nat MC 
Container # .d z. I L I 2_ /f} /y 

Number of blows .1 2- 2. 7 i.-( /.f 

Wt.sample wet + tar· tr6 ,s ..J 'f '/, s z_ ~8, o { .r /- B ~ 
Wt .samole dry + tar <./ 0 /? J ~:!. 0? 't/-7r& 't¥-'f7 
Weight of water 5 . ,0 ~- ~J 6,2..'6 7, J 7 
Tare IY. 7 ~ / J', 8 Cf /~ ').:? / 'I. I J' 
Wt. of dry soil Z,6,, t'f 2.. 9 ... z,,o i_ 7 ... os Jo .i,~ 

Water content % z /. 't , Z l • 0 , '2-J ... Z- i t.t.f - .3 / l l. I 
Typ e of Test PL PL Borehole # /P" rs-- l- 7 
Contai ner # J 0 I" 0 (._ Sample # 
Wt .sampl e wet + tar 2..5. '() 2.. If:. c 'f :Depth 

Wt .sample dry + ter '- .., .Z, 1..f z 2 •. so L1ouid Limi t 2. z. • tf 
Wt . of water I· J <. /,Vf Plastic Limit /3 • ~ I 

T ... -e / 1':.]? / .J. 9.S Plasticity index 'S .s 
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Sile of opening , i11ches U S S. sieve sil e , mes has I i1ch 
M I T GRAIN SIZE SCALE 
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Sile ol opening , inches U. S S. sieve size , meshes I inch 
M.l.T GRAIN SIZE SCALE 
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Size of opening 111cl1e~ U S S sieve size , rooshes I inch 
M t.T GRAIN SIZE SCALE 
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SiZe of opening . inches U S S. sieve size. meshes I inch 
M.IT GRAIN SIZE SCALE 
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Size ol opening . Inches U. S. S sieve size . meshes I inch 
Ml.T. GRAIN SIZE SCALE 
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size or opening , Inches U. S. S. sieve size. meshes I inch 
M.l.T GRAIN SIZE SCALE 
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Size of openfog • lntlle& U.S. S. ~ieve alze, nie:.liei; I Ioctl 
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Size of opening , inches U S_ S. sieve size, meshes I inch 
MJ.T GRAIN SIZE SCALE 
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Size ol opening , inches U.S. S sieve eke, meshes I inch 
M.l.T GRAIN SIZE SCALE 
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Size ol opening , inches U. S S. sieve size 111esltcs I inch 
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Size of opening . Inches U. S. S. sieve size , meshes I inch 
M.IT GRAIN SllE SCALE 
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Size or opernng • inches U. S S. sieve size. lllltshes I i1ch 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

PARTICLE SIZE ANALYSIS OF SOILS ASTM D 422-63 
Project No. : 

Date : 

Lab Work: 

Size 
(USS) 

6" 

3" 

1 1/2" 

1" 
3/4" 

1/2" 

318" 

#4 

#10 

#20 

#40 

#60 

#100 

#200 
Pan 

Tlme 
(min) 

0.5 

2 
4 
8 

15 

30 

60 

120 
240 

360 
1440 

'. 9521018 Client : 

:02109/95 Project : 

.LL Location: 

11 Sl Sl t::VIN .3 
Total Weight 3468.7 

Weight % Retained 

Retained 

0.0 

0.0 

0.0 

41.8 1.2 

87.4 2.5 

172.3 5.0 

127.0 3.7 

308.0 8.9 

294 .9 8.5 

Knight P1esotd Ltd 

,Job No 162311 
·surnaby 
Hydrometer· (Minus #' 0) 
Before Wash 75.0 
After Wash 3t .7 

Weignt % Retained 

Retained 

8.9 11.9 

9.3 12 4 

6 .6 8 .8 

59 7.9 
8.9 11.9 
38.0 50 .7 

Test Pi t : 

Sample : 

Depth : 

Residual #200 

Total-200 

Gs 

% Retained 

Total 

1.2 

2.5 

5.0 

3.7 

8.9 

8.5 

8.3 
8.7 

6.2 
5.5 

8.3 
35.6 

HYDROMETER ANALYSIS 

TP95-1 

U.f 

38.0 
2.78 

Diameter 0i0 Passing 
(mm) 

100.0 

152.4 100.0 

76.2 100.0 

38.1 100.0 

25.4 98.8 

19.1 96.3 

12.7 91.3 

9.52 87.6 

4.76 78.8 

2.00 70.3 

0 .840 61.9 

0.420 53.2 

0.250 47.0 

0.149 41 .5 

0.074 33.2 

Hydrometer Ternperatur.e · Composite " Hydrometer Diameter % Passin.g 
Reading (C) ' Correction Corrected (mm) 

38.0 20.1 -3 76 34.2 0.0700 31.2 

34.0 20 .1 -3.76 30.2 0.0511 27.6 

30.0 20 .1 -3 .76 26 .2 0.0372 23.9 

27.0 20.1 -3.76 23.2 0.0 269 21 .2 

24.5 20.1 -3.76 20.7 0.0194 18.9 

23.0 20.0 -3 .77 19.2 0 .0143 17.5 

20.0 20.0 -3.77 16.2 0.0103 14.8 
17.0 20.0 -3.77 13.2 0.0074 12.0 

15.0 20 .0 -3.77 11.2 0. 0053 10.2 

13.0 20.0 -3 77 9.2 0 .0038 8.4 

12.0 20.0 -3 77 8.2 0.0031 7.5 
10 0 19.9 -3.77 6.2 0 .0016 5.7 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

PARTICLE SIZE ANALYSIS OF SOILS ASTM D 422..:63 
Project No. : :9521018 Client : Knight Piesold Lid Test Pit : TP95-7 

Date : ,02/09/95 Project: 'Job No. 1623/1 Sample : 

Lab Work: ILL Location: Burnaby Depth 

11Sl SIEVING Hydrometer: (Minus # rn) Residual #200 0.1 
Total Weight 2807.3 Before W ash 75.0 Total -2CO 43.3 

After Wash 31.8 Gs 2.78 

Size We.1ght % Retained Weight %- R"enl'ined, % Retained Diameter % Passing 
(USS) Retarneci Re.taioed Tola I {mm) 

100.0 

6'' 0.0 152.4 100.0 

3" 0.0 76.2 100.0 

1 1/2" 0.0 38.1 100.0 

1" 0.0 25.4 100.0 

3/4" 120.2 4.3 4.3 19.1 95.7 

1/2" 74.8 2.7 2.7 12.7 93.1 

3/8" 71.4 2 .5 2.5 9.52 90.5 

#4 182.0 6.5 6 .5 4.76 84.0 

#10 177.5 6.3 6.3 2.00 77.7 

#20 6.4 8.5 6.6 0.840 71.1 

#40 5 .9 7.9 6.1 0.420 65.0 

#60 4 .8 6.4 5.0 0.250 60.0 

#100 5.1 6.8 5.3 0.149 54.7 

#200 9.3 12.4 9.6 0.074 45.1 

Pan 43.3 57.7 44.9 

HYDROMETER ANALYSIS .. 
.·Time ;Hy.cfrometer Temperature Composile Hydrometer Diameter % Passing 
(min) : Reading (C) Cor,re~ion Corrected (mm) 

0.5 44.0 20 .1 -3.76 40 .2 0.0664 40.5 

1 38.5 20.1 -3.76 34 7 0.0493 35.0 

2 35.5 20.1 -3.76 31.7 0.0357 32.0 

4 33.0 20.1 -3 .76 29 2 0.0257 29.5 

8 30.0 20.1 -3 .76 26.2 0.0186 26.4 

15 28 .0 20.0 -3 .77 24.2 0.0138 24.4 

30 25 .0 20.0 -3.77 21 .2 0.0100 21.4 

60 21.0 20.0 -3.77 17.2 0.0072 17.4 

120 19.0 20 .0 -3 .77 15.2 0.0052 15.3 

240 17.0 20.0 -3 .77 13.2 0.0037 13.3 

360 15.0 20.0 -3 .77 11.2 0.0031 11.3 

1440 12.5 19.9 -3 .77 8 7 0.0015 8.8 
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GOLDER ASSOCIATES Ltd. 
CONSULTING ENGINEERS 

PARTICLE SIZE ANALYSIS OF SOILS ASTM D 422-63 
Project No. : ;9521018 Client : Knight Piesold Ltd. Test Pit: ·TP95-10 

Date : ,02109/95 Projec t : .Job No. 1623/1 Sample : 
Lab Work: :LL Location: iBurnaby Depth 

1::> I ::i l !::.VINb Hydrometer· (Minus #10) Residual #200 0 .1 
Total Weight 2183 .6 Before Wash 75.0 Total -200 37.2 

After Wash 37.9 Gs L.18 

Size Weight % Retained weignt % Retained % Retained Diameter % Pass ing 
(USS) Retained Retained Total (mm) 

100.0 
6" 0 .0 152.4 100.0 
3" 0.0 76.2 100.0 

1 1/2" 0 .0 38.1 100.0 
1" 158 .4 7. 3 7.3 25.4 92.7 

3/4" 79.7 3.6 3.6 19.1 89.1 

1/2" 190.4 8 7 8.7 12.7 80.4 
3/8" 119.2 5.5 5.5 9.52 74.9 
#4 290 .9 13.3 13.3 4.76 61 .6 

#10 201 .3 9 .2 9.2 2.00 52.4 

#20 9.3 12.4 6 .5 0.840 45.9 

#40 90 12.0 6 .3 0.420 39.6 
#60 62 8.3 4.3 0.250 35.3 

#100 5.5 7 3 3.8 0.1 49 31.4 
#200 75 10.0 5.2 0.074 26.2 
Pan 37.2 49.6 26.0 

HYDROMETER ANALYSIS 
Time· . ' !-::fydrometer Temperature .composite Hydrometer Diameter % Passing 
(min) Reading (C) Correction Correcled (mm) 

0.5 40.0 20.1 -3.76 36.2 0.0688 24.6 

1 35.0 20.1 -3 .76 31 .2 0.0507 21.2 

2 32.5 20.1 -3.76 28.7 0.0366 19.5 

4 30 0 20.1 -3.76 26 .2 0.0263 17.8 

8 27 5 20 1 -3 .76 23.7 0.0190 16.1 

15 26.0 20 .0 -3.77 22.2 0. 0140 15.1 

30 24.0 20 .0 -3.77 20.2 0.0100 13.7 

60 20.0 20.0 -3 .77 16.2 0.0073 11 .0 

120 18.S 20.0 -3.77 14.7 0.0052 10.0 
240 17.0 20.0 -3.77 13.2 0 .0037 9.0 

360 15.S 20 .0 -3.77 11.7 0.0031 8.0 
1440 14.0 19.9 -3 .77 10.2 0.0015 6.9 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

PARTICLE SIZE ANALYSIS OF SOILS ASTM D 422-63 
Project No. : 9521018 Client : Knight P1esold Lid Test Pit: "TP95-18 

Date : 102/09/95 Project : Job No 1623/1 Sample : 

Lab Work: ·LL Location: •Burnaby Depth 

1 S l Slt:VfN ::3 Hydromerer: (Minus #1 OJ Residual #200 U.2 
Total Werght 2189.2 Before Wash 75.0 Total -200 50.0 

After Wash 25 .2 Gs 2.78 

Size Weight % Retained. Weight % Retained % Retained Diameter %.Passing 
(USS) Retained Retained Total (mm) 

100.0 

6'' 0.0 152.4 100.0 

3" 0.0 76.2 100.0 

1 1/2" 0.0 38.1 100.0 

1" 0.0 25.4 100.0 

3/4" 0.0 19.1 100.0 

1/2" 5.1 0.2 0.2 12.7 99.8 

3/8" 19.5 0.9 09 9.52 98.9 

#4 44.0 2.0 20 4.76 96.9 

#10 59.5 2.7 2.7 2.00 94.1 

#20 3.5 4.7 4.4 0.840 89.8 

#40 3.8 5.1 4.8 0.420 85.0 

#60 4.1 5.5 5.1 0.250 79.8 

#100 4.9 65 6.2 0.149 73.7 

#200 8.4 11 .2 10.5 0.074 63.1 
Pan 50.0 66.7 62.8 

HYDROMETER ANALYSIS 
Time Hydrometer Temperature Composite· Hydrometer Diameter % Passing 
(min) Reading (C) Correction Corrected {mm) 

0.5 49.0 20.1 -3 .76 45.2 0.0633 55.2 

1 44.0 20.1 -3. 76 40 .2 0.0470 49.1 

2 41 .0 20.1 -3.76 37.2 0.0341 45.5 

4 38.0 20.1 -3 76 34.2 0.0247 41.8 

8 35.0 20.1 -3 .76 31 .2 0.0179 38.1 

15 33.0 20.0 -3.77 29.2 0.0133 35.7 

30 30 0 20.0 -3.77 26 2 0.0096 32.0 

60 27 .0 20.0 -3.77 23 .2 0.0069 28.4 

120 23.0 20.0 -3 77 19 2 0.0050 23.5 

240 20.0 20.0 -3.77 16.2 0.0036 19.8 

360 18.5 20.0 -3.77 14.7 0.0030 18.0 

1440 15.0 19.9 -3.77 11 .2 0.0015 13.7 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

PARTICLE SIZE ANALYSIS .OF SOILS ASTM D 422-63 
Project No. : 9521018 Client : Knight Piesold Ltd Test Pit: TP95-20 

Date: 02/09/95 Project: Job No . 1623/1 Sample : 

Lab Work: LL Location: . Burnaby Depth 
1 ST ::llt.VING Hydrometer: (Minus #10) Residual #200 0.2 
Total Weight 3344.7 Before Wash 75.0 Total -200 46 .6 

After Wash 28.6 Gs 2.78 

Size Weight % Retained Weight %,Retained % Retained: Diameter % Passing 
.(l:JSS) Retained Retained Tola I .(mm) 

100.0 

6" 0.0 152.4 100.0 

3" 0.0 I• 76.2 100.0 

11/2" 0.0 38.1 100.0 

1" 51 .7 1.5 : 
1.5 25.4 98.5 

314" 26.8 0.8 0.8 19.1 97.7 

1/2" 46 0 1.4 1.4 12.7 96.3 

318" 34.6 1.0 1.0 9.52 95.2 

#4 192.4 5.8 5.8 4.76 89.5 

#10 221 .1 6.6 6.6 2.00 82.9 

#20 6.3 8.4 7.0 0.840 75.9 

#40 5.2 6.9 5.7 0.420 70.2 

#60 4.6 6.1 5.1 0.250 65.1 

#100 5.2 6 .9 5.7 0.149 59.3 

#200 7.2 9.6 8.0 0.074 51 .4 

Pan 46.6 62.1 51.5 
, ~ 

HYDROMETER ANALYSIS y 

j 

Time ,fiydrometer Temperature Composite Hydrometer Diameter 'o/o .. Passing .. 

' 
:(min) Reading· (C) Correction Correcfed (mm) 

0.5 47.0 20.1 -3 .76 43.2 0.0645 46.5 

1 42.5 20.1 -3 .76 38.7 0.0476 41.6 

2 39.0 20.1 ·3 .76 35.2 0.0347 37.9 

4 36.5 20.1 -3.76 32.7 0.0250 35.2 

8 34.0 20 .1 -3.76 30.2 0.0181 32.5 

15 32.0 20 .0 -3.77 28.2 0.0134 30.3 

30 30.0 20.0 ·3.77 26 .2 0.0096 28.2 

60 26.0 20.0 ·3 .77 22.2 0.0070 23.9 

120 23.0 20 .0 -3.77 19.2 0.0050 20 .7 

240 21 .0 20.0 -3.77 17.2 0.0036 18.5 

360 19.5 20.0 -3.77 15.7 0.0030 16.9 

1440 17.0 19.9 -3.77 13.2 0.0015 14.2 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

PARTICLE SIZE ANALYSIS OF SOILS ASTM D 422-63 
Project No. : ~ 9521018 Client : Knight Piesold Ltd Test Pit: TP95-25 

Date: :02/09/95 Project : Job No. 162311 Sample : 

lab Work: ~ LL Location: ' Burnaby Depth 

1ST Slt::VfNG Hydrometer: (Minus #10) Residual #200 0.1 
Total Weight 2733.1 Before Wash 75.0 Total -200 45.4 

After Wash 29.7 Gs 2.78 

Size· " Weight % Retained Weight % Retained %.Retained Diameter % Passing 
(.USS) Retai'r:ted Reta·ined· Total (mm) 

100.0 

6'' 0 .0 152.4 100.0 

3" 0.0 76.2 100.0 

1 1/2" 0.0 38.1 100.0 

1 '' 66.5 2.4 2.4 25.4 97.6 

3/4" 46 .3 1. 7 1. 7 19.1 95.9 

1/2" 66.4 2.4 2.4 12.7 93.4 

3/8" 74.6 2.7 2.7 9.52 90.7 

#4 151.9 S.6 5.6 4.76 85.2 

#10 152.9 5.6 5.6 2.00 79.6 

#20 5.7 7.6 6 .0 0.840 73.5 

#40 
~ 5.5 7.3 5.8 0.420 67.7 

#60 : 5.0 6.7 5.3 0.250 62.4 

#100 5.1 6.8 54 0.149 57.0 

#200 8.3 11 .1 8 .8 0.074 48.2 

Pan ' 45.4 60.5 48.2 

HYDROMETER ANALYSIS 
T.ime·. ~Hydr:ometer T er:i:iper~ture Composite Hydromete·r Diameter %.Passing 
(minf 

., 
Reading (C) Correction Corrected (mm) 

0.5 47.0 20.1 -3.76 43.2 0.0645 44.6 

1 42.0 20.1 -3.76 38.2 0.0478 39.4 

2 38.0 20.1 -3.76 34.2 0.0350 35.3 

4 36.0 20.1 -3.76 32.2 0.0251 33.3 

8 34.0 20 .1 -3. 76 30.2 0.0181 31.2 

15 32.0 20.0 -3.77 28.2 0.0134 29.1 

30 30.0 20.0 -3.77 26.2 0.0096 27 .1 

60 26 .0 20.0 -3.77 22.2 0.0070 22.9 

120 23.5 20 .0 -3.77 19.7 0.0050 20.3 

240 21 .S 20.0 -3 .77 17.7 0.0036 18.3 

360 20.0 20.0 -3 .77 16.2 0.0030 16.7 

1440 18.0 19.9 -3.77 14.2 0.0015 14.7 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

Project No. : 9521018 Client • Knignt Plesold Ltd Test Pit : ITP95-27 

Date : Project: !Job No · 623/1 Sample : 

I.ab Wort<: Depth : 
Hydrometer {Minus # 10) Residwil #200 

8efore Wash 5.0 Total -:200 

6" 0.0 152.4 

3" 0.0 76.2 100.0 

1 1/2" 122.4 3.0 ~:~~~~~,i~~~;! -~: ~:.:;!;:~?tt~~~t~:~~~l~J~~~ 3.0 38.1 97.0 

1" 81 .1 2 .0 f ~·: ~;: ~ i~;; t~~~~r;: ;i~i ~-~~f~~·t~~t& 2.0 25.4 95.1 

3/4" 146.7 3 .6 ~·~~~.;~~J~1!J~ J.(:~;;.,.:">~'.ft;f.1:~·~~ I 
'~= :· ;::;~,:>(:~ "*:. .. ~;-,~.~ .• ••• ,.. .... "" . •+· • 3.6 19.1 91.5 

1/2" 97.9 2.4 2.4 12.7 89.1 
3/8" 134.4 3 .3 3.3 9.52 85.9 

#4 204.6 s.o 5.0 4.76 80.9 

#10 344.3 8.3 8.3 2.00 72.6 

#20 4.5 6.0 4.4 0.840 68 .2 

#40 5.0 6.7 4.8 0.420 63.4 

#60 4 .5 6.0 4.4 0.250 59.0 

#100 5.6 7.5 5.4 0.149 53.6 

#200 10.1 13.5 9,8 0.074 43.8 

45.3 60.4 43.8 

0.5 45.5 19.5 -3 .84 41.7 0.0665 39.6 

41.5 19 5 ·3.84 37.7 0,0488 35.8 

2 37.C 19 .5 -3 .84 33.2 0.0358 31.5 

4 33.C 19.5 -3.84 29.2 0.0261 27.7 

8 30.C 19.5 -3 84 26.2 0.0189 24.9 
15 28 .C 19.5 -3 .84 24.2 0.0140 23.0 

30 25.0 19 5 -3.84 2 1.2 0.0101 20.1 

60 22 .0 19.6 -3.83 18.2 0.0073 17.3 

120 20 .0 19.8 -3.80 1G.2 0.0052 15.4 
240 17.5 19 .8 -3.80 13.7 0,0038 13.0 

360 16.0 19 8 -3.80 12.2 0.0031 11.6 
1440 14.0 20.0 -3.80 10 .2 0 .0015 9.7 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

PARTICLE Sl'ZE ANALYSIS OF SOILS ASTM D 422-63 
Project No. : '. 9521018 Client : ; Knight Piesotd Ltd Test Pit: ,TP95-31 

Date: ;02/09/95 Project : :Job No. 1623/1 Sample : 

Lab Work: ' LL Location: :surnaby Depth : 
1S 1 Slt:VING Hydrom eter: (Minus #1 0) Residual #200 0.5 
Total Weight 2916.2 Before Wash 75.0 Total -200 42.9 

After Wash 32.6 Gs 2.78 

Size We1gl:lt % Retain~9 W eight % Retained % Retained Diameter ·%>Passing 
(USS) , Retained Retained Y.ofal {mm) 

100.0 

6" 0.0 152.4 100.0 

3" 0.0 76.2 100.0 

1 1/2" 505.7 17.3 17.3 38.1 82.7 

1" 284 .0 9.7 9.7 25.4 72.9 

3/4" 31.2 1.1 1.1 19.1 71.9 

1/2" 148.2 5.1 5.1 12.7 66.8 

3/8" 79.5 2.7 2.7 9.52 64.0 

#4 158 8 5.4 54 4.76 58.6 

#10 105.9 3.6 3.6 2.00 55.0 

#20 6.1 8. , 4.5 0.840 50.5 

#40 5.3 7.1 3.9 0.420 46.6 

#60 5.0 6.7 3.7 0.250 42.9 

#100 ~' 6.3 8 4 4.6 0.149 38.3 
.. 

#200 ,:; 9.2 12.3 6.7 0.074 31.6 

Pan ' ' 42.9 57.2 31.4 

.~.>-

., HYDROMETER ANALYSIS 
Time· HY;drometer Temperaturoe· Composite Hydrometer Diameter %.Passing 

(t,nira} Read~ng (C) correction Corrected {mm} 

0.5 44 .0 20 .1 -3.76 40.2 0.0664 28.7 

1 39.0 20 .1 -3.76 35.2 0.0491 25.1 

2 35.0 20.1 -3.76 31.2 0.0359 22.3 

4 31 .0 20.1 -3.76 27.2 0.0261 19.4 

8 28.0 20 .1 -3 .76 24.2 0.0189 17.3 

15 26.0 20 .0 -3.77 22.2 0.0140 15.8 

30 24.0 20.0 -3.77 20.2 0.0100 14.4 

60 20.0 20.0 -3.77 16 2 0.0073 11.6 

120 18.0 20.0 -3 ,77 14.2 0.0052 10.1 

240 16.0 20.0 -3.77 12.2 0.0037 8.7 

360 15.0 20.0 -3 .77 11.2 0.0031 8.0 

1440 13.0 19.9 -3 .77 9.2 0.0015 6.6 

" 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

PARTICLE SIZE ANALYSIS OF SOILS ASTM D 422-63 
Project No. : 9521018 Client : : Knight Pie sold Ltd Test Pit: 'TP95-35 

Date: 102109/95 Project : ,Job No 1623/1 Sample : 

Lab Work: LL Location : !Burnaby Depth . 
[ l~I ~11:.V I N:.:i Hydrometer· (Mtnus #10) Residual #200 U.!> 

Total Weight 2546.3 Before Wash 75.0 Total -200 59 .3 
After Wash 16.2 Gs 2.78 

Size Weight % Retained W etght % Retained % Retained Diameter % Passing 
(USS) Retained Retained Total {mm) 

100.0 

6" 0.0 152.4 100.0 

3" 0.0 76.2 100.0 

1 1/2" 0.0 38.1 100.0 

1" 0.0 25.4 100.0 

3/4" 0.0 19.1 100.0 

1/2" 12.9 0.5 0.5 12.7 99.5 

3/8" 13.2 0.5 0.5 9.52 99.0 

#4 22.7 0.9 0.9 4.76 98.1 

#10 19.2 0.8 0.8 2.00 97.3 

#20 0.7 0.9 0.9 0.840 96.4 

#40 1.0 , .3 1.3 0.420 95.1 

#60 1.4 1.9 1.8 0.250 93.3 

#100 34 4.5 4.4 0.149 88.9 

#200 96 12.8 12.5 0.074 76.4 
Pan 59 3 79.1 77.0 

HYDROMETER ANALYSIS 
T.ime ·Hydrometer . Temperature: Composite Hydrometer Diameter •·% Pas.sing 

(min)' Reading (C) Correction Corrected (mm) 

0.5 55.0 20.1 -3.76 51.2 0.0593 64.7 

1 49.5 20.1 -3.76 45 .7 0.0445 57.7 

2 45.0 20 .1 -3.76 41.2 0.0329 52.0 

4 41 .5 20.1 -3.76 37.7 0.0240 47.6 

8 37.5 20 .1 -3.76 33.7 0.0176 42.6 

15 34.0 20.0 ·3.77 30.2 0.0132 38.1 

30 30.0 20.0 -3.77 26.2 0.0096 33.1 

60 24.0 20.0 -3.77 20.2 0.0071 25.5 

120 20 .0 20.0 -3.77 16.2 0.0051 20.5 

240 16 0 20 .0 -3 .77 12.2 0.0037 15.4 

360 14.0 20.0 -3.77 10.2 0.0031 12.9 

1440 12.0 19.9 -3.77 8.2 0.0015 10.4 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

PARTICLE SIZE ANALYSIS OF SOILS ASTM D 422-63 
Project No. : 19521018 Client : :!(night Piesold Ltd Test Pit: :TP95-37 

Date : j02!09/95 Project : ;Job No. 1623/1 Sample : 

Lab Work: ILL Location: ;Burnaby Depth 

1 S l Sit: 'ING Hydrometer: (Minus #10) Residual 11200 

Total Weight 1926.0 Before Wash 75.0 Total-200 41.9 
After Wash 33.3 Gs 2.78 

Size Weight % .Retained· 
. '' (USS) t~,' Retained .; 

Weight % Retained 
Retained 

% Retained:, D1am!'!ter .. % Passing· 
Total (mm) 1 

100.0 

6" 0.0 152.4 100.0 

3" 0.0 76.2 100.0 

1 1/2" 0.0 38.1 100.0 

1" 65 .0 3.4 3.4 25.4 96.6 

3/4" 35.1 1.8 1.8 19.1 94.8 

1/2" 34.7 1.8 1.8 12.7 93.0 

3/8" 43.1 2.2 2.2 9.52 90.8 

#4 86.S 4.5 4.5 4.76 86.3 

#10 63.2 3.3 3.3 2.00 83.0 

#20 7.9 10.5 8.7 0.840 74.2 

#40 6.4 8.5 7.1 0.420 67.2 

#60 5.3 7.1 5.9 0.250 61.3 

#100 5.2 6.9 5.8 0.149 55.5 

#200 8.3 11 .1 9.2 0.074 46.4 
Pan 41 .9 55 .9 46.4 

-i._,~:+= ·. , HYDROMETER ANALYSIS 
• ,or;. • . ~ 

~T.{!me=:::-~ :}liiy_dror.neter.. .T.emperature ·comp~srte Hydrometer Diame·ter % Pass'irig 
, ~:'(min):·· ; ~: Reading- ' (C)'. Correction Corrected Jmm) 

0.5 42.5 20.1 -3.76 38.7 0.0673 41.7 

1 38.0 20 1 -3. 76 34.2 0.0495 36.8 

2 35.0 20.1 -3.76 31.2 0.0359 33.6 

4 32.0 20.1 -3.76 28.2 0.0259 30.4 

8 30.0 20.1 -3.76 26.2 0.0186 28.2 

15 28.5 20.0 -3.77 24 .7 0.0137 26.6 

30 26.0 20.0 -3.77 22.2 0.0099 23.9 

60 22.0 20 .0 -3.77 18.2 0.0072 19.6 

120 20 .0 20.0 -3.77 16 2 0.0051 17.5 

240 17.0 20.0 -3.77 13.2 0.0037 14.2 

360 16.0 20.0 -3.77 12.2 0.0030 13.2 

1440 13.0 19.9 -3.77 9.2 0.0015 9.9 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

PARTICLE SIZE ANALYSIS OF SOILS ASTM D 422-.63 
Project No. : 

Date: 
Lab Work: 

Size 
{USS-) 

6" 

3" 

1 1/2" 

1" 

3/4" 

1/2" 

3/8" 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

Pan 

j9521018 Client : I Knight Piesold Ltd 

!02109/95 Project: iJob No. 1623/1 

ILL Location: ! Burnaby 

11S1 Slt:VIN~ Hydrometer: (Minus #10) 
Total Weight 2160.0 Before Wash 75 .0 

After Wash 4.8 

, We.1ght % :Retain~ WeJghl :, '%Retained 
·.,..,.Retained Reta1ned 

0.0 

0.0 

0.0 

32.3 1.5 
11.4 0 .5 

0.0 
7.4 0.3 

9.4 0.4 
11.0 0.5 

0.7 0 .9 

0.6 0.8 
0.6 0.8 

0.8 1.1 

1.9 2.5 
70.3 93.7 

Test Pit: lTP95-38 

Sample : ! 
Depth I 

I 

Residual #200 0.1 
Total -200 70.3 
Gs 2.79 

% Retained Diameter % Passing 
T:otal , {mm}· , 

100.0 

152.4 100.0 

76.2 100.0 

38.1 100.0 

1.5 25.4 98.5 

0.5 19.1 98.0 

12.7 98.0 

0.3 9.52 97.6 

0.4 4.76 97.2 

0 .5 2.00 96.7 

0.9 0.840 95.8 

0.8 0.420 95.0 

0.8 0.250 94.2 

1.0 0.149 93 .2 

2.4 0.074 90.8 
90.6 

HYD.ROMETER ANALYSIS 
~ ' ~ime-""'~~~~~ydrometer T.eqi,peratur~' ,,' 

. ·-' {~in)(" ·~ .. ~eadJng {C) 
0.5 66 .0 20.1 

1 63.0 20.1 

2 59.0 20.1 

4 55.0 20.1 

8 50.0 20.1 

15 46.5 20.0 
30 41.0 20.0 

60 35.0 20.0 

120 30.0 20.0 

240 25.0 20.0 

360 22.0 20.0 

1440 15.0 19.9 

·. 

.::Q.Qmposlte 
Correction' 

-3.76 

-3.76 

-3.76 

-3.76 

·3.76 

-3.77 
-3.77 

-3.77 

-3.77 
-3 77 
-3.77 
·3 .77 

Hydrometer, : Diameter % PasSing 
Corrected·''' (mm) 

62.2 0.0511 77.9 

59.2 0.0377 74.1 

55.2 0.0282 69.1 

51.2 0.0209 64.1 

46 .2 0.0156 57.9 

42.7 0.0118 53.5 
37.2 0.0088 46.6 

31.2 0.0065 39.1 

26.2 0.0048 32.8 

21.2 0.0035 26.6 

18.2 0.0029 22.8 
11.2 0.0015 14.0 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

1
"· PARTICLE SIZE ANALYSIS OF SOILS ASTM D 422-63 
Project No. : ~ 9521018 Client : !Knight Piesold Ltd. 

Date : i02109/95 Project: :Job No 1623/1 

Lab Work: i LL Location: !Burnaby 
1::>1 Slt:VIN 1..:> Hydrometer: (Minus #10) 
Total Weight 1001.4 Before Wash 75.0 

After Wash 31.4 
Weight %:.:Retained. Weight % Reta ined 

Retained Refaln~d 

6" 0.0 
3" 0.0 

1 1/2" 0.0 
1" 0.0 

3/4" 0.0 
1/2" 0.0 

3/8" 0.0 
#4 0.0 

#10 0.0 

#20 0.1 0.1 

#40 0.3 0 .4 

#60 0.7 0.9 

#100 9.3 12.4 

#200 19.8 26 .4 

Pan 44.3 59.1 

Test Pit : !TP95-39 

Sample : 

Depth : 

Residual #200 1f7 
Total -200 44.3 

Gs 2.79 
% Retaioeci ~ Dt!lmete.- w % Passing 

Totai ·;,::.::-.(mm) 
100.0 

152.4 100.0 

76.2 100.0 

38.1 100.0 

25.4 100.0 

19.1 100.0 

12.7 100.0 

9.52 100.0 

4.76 100.0 

2.00 100.0 

0.1 0.840 99.9 

0.4 0.420 99.5 

0.9 0.250 98.S 

12.4 0.149 86.1 

26.4 0.074 59.7 
59.1 

-~ ;;:i~f-1.X.DROM~TER ANALYSIS. 
\ ·i;1me: 

~ (mlf.i).: 
0.5 

1 

2 
4 

8 

15 

30 
60 
120 

240 

360 
1440 

· J·ly;drome~r. 'TemP.e~ati1te 

· Reading (CY 
44.0 20.1 

40.0 20.1 

38.0 20.1 

36.5 20.1 

35.0 20.1 

34.0 20.0 

33.0 20.0 

29.0 20.0 

26.0 20.0 
21 .0 20.0 

18.0 20.0 

12.5 19.9 

Composite Hydrometer <;Diametec % -Passing 
Correction Corrected .. {mmt . 

-3.76 40.2 0.0662 52.1 

-3.76 36.2 0.0485 46.9 

-3.76 34.2 0.0349 44.3 

-3.76 32.7 0.0250 42.4 

-3.76 31.2 0.0179 40 .4 

-3.77 30.2 0.0132 39.1 

-3.77 29 .2 0.0094 37.8 

-3.77 25 .2 0.0068 32.6 

-3.77 22.2 0.0049 28.8 

-3.77 17.2 0.0036 22.3 

-3 77 14.2 0.0030 18.4 
-3 _77 8.7 0.0015 11 .3 
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GOLDER ASSOCIATES Ltd . 
CONSUL TING ENGINEERS 

SPECIFIC GRAVITY OF SOILS 
ASTM. 0 854-9 2 

DETERMINATION NUMBER 1 

BOTTLE NUMBER 1 

AIR REMOVAL METHOD Vacuum 

WEIGHT OF BOTTLE , gm. 179.54 

INITIAL WEIGHT OF BOTTLE+ SOIL, gm. 279.54 

INITIAL WEIGHT OF SOIL, gm 100.00 

WEIGHT OF BOTTLE+ SOIL+ WATER, gm. w, 741.29 

TEMPERATURE, °C T 19.6 

WEIGHT OF BOTTLE+ WATER, gm W: 678.08 

EVAPORATING DISH NUMBER 7 

WEIGHT OF DISH + DRY SOIL, gm. 468.58 

WEIGHT OF DISH, gm 370.20 

WEIGHT OF SOIL, gm. w. 98.38 

SPECIFIC GRAVITY OF WATER G- 0.9994 

G,W. 98 32 

W,- W: 63.21 

Ws-(W,-W;) 35.17 

SPECIFIC GRAVITY OF SOIL G_. 2.796 

Project No. 9521018 

Date : 219/95 

2 3 4 

3 

Vacuum 

173.97 

273.94 

99.97 

735.22 

19.5 

672.43 

17 

457.71 

359.46 

98.25 

0.9994 

98 19 

62.80 

35.45 

2.769 

Gs = (Gr·Ws)/((Ws-(W1-W2)) = 2.78 (average value) 

REMARKS: 
(1) Method A - Oven Dried Procedure 
(2) Passing the #10 sieve (2.00 mm) 

Test Pit: 95-7 Test ed 8~ : LL 
Sample : Calcu lated B~ : u 
Depth : Checked B:i!: LL 

·-
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U:l2 '5"60-1 298 5253 

GOLDER ASSOC IA TES Ltd. 
CONSUL TING ENGINEERS 

DETERMINATION NUMBER 

BOTTLE NUMBER 

AIR REMOVAL METHOD 

WEIGHT OF BOTILE , gm 

INITIAL WEIGHT OF BOTILE + SOIL, gm. 

INITIAL WEIGHT OF SOIL. gm 

WEIGHT OF BOTTLE+ SOIL+ WATER. gm 

TEMPERATURE.°C 

WEIGHT OF BOITLE + WATER. gm 

EVAPORATING DISH NUMBER 

WEIGHT OF DISH+ DRY SOIL. gm_ 

WEIGHT OF DISH, gm. 

WEIGHT OF SOIL, gm. 

SPECIFIC GRAVITY OF WATER 

GrW~ 

W,-W, 

Wr.• 

REMARKS: 
(1) Method A- Oven Dried Procedure 
(2) Passing the #10 sieve (2.00 mm) 

GOLDER BlR'iABY ~ 00..11006 

ProjeetNo. 9521018 

Date: ~ 

1 2 3 4 

3 

Vacuum Vacuum 

179.54 173.97 

279.54 273.97 

100.00 100.00 

W1 74, .35 735.58 

T 19.9 19.4 

W2 678.06 672.43 

9 38 

470.84 457.10 

371 .13 357.40 

w$ 99.71 99.70 

GT 0.99825 0.99835 

99.54 99.54 

63.16 

(average value) 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

SPECIFIC GRAVITY OF SOILS 
ASTM D 854-92 

DETERMINATION NUMBER 1 

BOTILE NUMBER 1 

AIR REMOVAL METHOD Vacuum 

WEIGHT OF BOTTLE . gm. 179.54 

INITIAL WEIGHT OF BOTTLE + SOIL, gm. 279.54 

INITIAL WEIGHT OF SOIL, gm 100.00 

WEIGHT OF BOTTLE + SOIL + WATER. gm. w, 741 45 

TEMPERATURE, °C T 20.3 

WEIGHT OF BOTILE + WATER. gm W- 678.02 

EVAPORATING DISH NUMBER 18 

WEIGHT OF DISH + DRY SOIL. gm 464.33 

WEIGHT OF DISH, gm . 365.41 

WEIGHT OF SOIL, gm Ws 98.92 

SPECIFIC GRAVITY OF WATER GT 0.9994 

GrWs 98.86 

W,-W: 63.43 

Ws-(W,-W~) 35.49 
I' 

SPECIFIC GRAVITY OF SOIL G. 2.786 

Project No. 9521018 

Date : 219195 

2 3 4 

3 

Vacuum 

173.97 

273.97 

100.00 

735.71 

20.4 

672.33 

27 

451.53 

352.61 

98.92 

0.9994 

98 .86 

63.38 

35.54 

2.782 

Gs = (Gr·Ws)/((Ws-(W1-W2)) = 2.78 (average value) 

REMARKS : 
(1) Method A- Oven Dried Procedure 
(2) Passing the #10 sieve (2.00 mm) 

Test Pit : 95-35 Tested By: LL 
Sample : Calcu lated By : LL 
Depth : Checked 8:1£: LL 

·-
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

SPECIFIC GRAVITY OF SOILS 
ASTM 0 854-92 

DETERMINATION NUMBER 1 

BOTILE NUMBER 1 

AIR REMOVAL METHOD Vacuum 

WEIGHT OF BOTTLE , gm. 179.54 

INITIAL WEIGHT OF BOTTLE + SOIL, gm. 279.54 

INITIAL WEIGHT OF SOIL, gm 100.00 

WEIGHT OF BOTILE +SOIL+ WATER, gm w, 740.95 

TEMPERATURE. °C T 20.3 

WEIGHT OF BOTILE +WATER. gm w- 678 01 

EVAPORATING DISH NUMBER c 
WEIGHT OF DISH + DRY SOIL. gm 292.50 

WEIGHT OF DISH, gm. 194.42 

WEIGHT OF SOIL. Qm. Ws 98.08 

SPECIFIC GRAVITY OF WATER G, 0.9994 

G.W, 98.02 

W,-W: 62.94 

Ws-(W,-W:) 35.1 4 

SPECIFIC GRAVITY OF SOIL G, 2:789 

Project No. 9521 018 

Date : 2/9/95 

2 3 4 

3 

Vacuum 

173.97 

273.97 

100.00 

735.26 

20.0 

672.38 

23 

458.26 

360.28 

97 .98 

0.9994 

97.92 

62.88 

35.10 

2.790 

Gs = (Gr·Ws)/((Ws-(W1 -W2)) = 2.79 (average value) 

REMARKS: 
(1) Method A - Oven Dried Procedure 
(2) Passing the #1 O sieve (2.00 mm) 

Test Pit: 95-38 Tested B~: LL 
Sample : Calculated B~ : LL 
Depth : Checked BX'.: LL 

·-
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GOLDER ASSOCIATES ltd . 
CONSUL TING ENGINEERS 

I· 
SPECIFIC GRAVITY OF SOILS 

ASTM D 854-92 

DETERMINATION NUMBER 1 

BOTTLE NUMBER 1 

AIR REMOVAL METHOD Vacuum 
-

WEIGHT OF BOTTLE , gm. 179.54 

INITIAL WEIGHT OF BOTTLE + SOIL, gm. 279.54 

INITIAL WEIGHT OF SOIL, gm 100.00 

WEIGHT OF BOTTLE + SOIL + WATER, gm. w, 740.86 

TEMPERATURE.°C T 20 .0 

WEIGHT OF BOTTLE+ WATER, gm. w,., 678 .05 

EVAPORATING DISH NUMBER 5 

WEIGHT OF DISH + DRY SOIL, gm 220 97 

WEIGHT OF DISH, gm. 122.61 

WEIGHT OF SOIL, Qm. Ws 98.36 

SPECIFIC GRAVITY OF WATER GT 0.9994 

GrWs 98 .30 

W, -W2 62.82 

Ws-(W,-W2) 35.54 

SPECIFIC.GRAVITY OF SOIL 
.i· 

G.s ·2~766 ' ~· 
•. " 

Project No. 9521018 

Date : 2/9/95 

2 3 4 

3 

Vacuum 

173.97 

273.97 

100.00 

735.04 

20.0 

672.38 

31 

209.10 

110.71 

98 .39 

0.9994 

98.33 

62.66 

35.73 

2.7'.52. 

Gs = (Gr-Ws)/((Ws-(W1-W2)) = 2.76 (average value) 

REMARKS: 
(1) Method A- Oven Dried Procedure 
(2) Passing the #10 sieve (2.00 mm) 

Test Pit: 95-39 Tested Bl£·: LL 
·Sample : Calculated By : LL 
Depth : Checked Bll : LL 

·-
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PROJECT No. "fS210\ 8 LAB No. '~ 
SITE LOCATION:-----------

1?-\S ·~ 
MOISTURE DENSITY RELATIONSHIP(rr1c::J1~1a.JJ SOURCE: _____________ _ 

DATE TESTED: J~t--1· ZS'-1$' BY: __..L"'""·'-=----

TRIAL NO. ' 1.. ~ q. S" 
Wf. OF SAMPLE WET+ MOLD to.s11,q- I <J. 1. c, ;J. . ~ P/;'19',{) 10 J <-<"° .'+. I 

~ WEIGHT OF MOLD ~\B~ 5(.,\ io. ~ ~\S.'+ 5'.> \ ~.I.\- Sc.. '8 .4- I (;; 
z 

Wf. OF SAMPLE WET tB'f'\.? 't1'1&:L 'flf 1qJ" 50t.l-i:\ w 
0 

1~0C,.(p 11+~.1' z '~'1.'1' 131'3.'f WET DENSITY (kg I m') 

DRY DENSITY (kg/ m') 1£>14- :'1 / l \ \1 0 _, 211.~.1,,,, 11~o e," 

MOISTURE ADDEO 

~ l--c_o_NT_A_IN_ER_N_o_. ___ +-:-~...._-+,.....,....i..-'="-,--f-,.....,....,~---+-~"--"'"---1-------l:__---4-----~ 
~ WT. OFWETSOIL+TARE z 1---------~=.--=:c..+:--'-+..;.,~:,-::-..-,>--1-~==-'-'!-''-+-.,.........=..;~-1-------l----4-----~ 
8 Wf. OF ORY SOIL+ TARE 
w t---------t-'--'-i-7-:,...._-t---..,.'."T"'""'-,...---t--,,..-==--t-~-:-:--,,--+-------i----+----~ 
a: WEIGHT OF WATER 

(/)~ 1---------r-,,,...._.,,.....,,~-;-..,........-;,.-..,,--1-='"""...---=--l-...._,,-----1------1----+----~ TARE WEIGHT 
6 t---------~~~"'"---t--+""!:..+-'--'--t-"""'"~'--:--t--':::-"'~'='---1-------l----+--------l 
::E WEIGHT OF ORY SOIL 

> 
1-
(;; 
z 
w 
0 
> a: 
0 

50 

MOISTURE CONTENT(%) 

'l..\ 00 

1 to 11 

MOISTURE CONTENT(%) 

MAX. DAY 1.1 qi_ DENSITY <g Im' 

OPTIMUM 
f:.~ MOISTURE o,o 

MOLD DIA. lS·~ cm 

MOLD VOL. ' 00"2-\'Z ... ~ m• 

ASTM 0698 ~ -
ASTM 01557 d 
METHOD c. 
SAMPLE DESCRIPTION: 

% t I~ M)o'\ :r ~ .. ~ D/., 

~"''Z..1S 

J 

11. lJ llf- IS' I'° 
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.Golder \Cl Associates 
J ,(F.<i,,14/5$ 

t'4·· 

PROJECT No. '\S2..\ 0 \ °B LAB No. l 9 -----
SITE LOCATION: -----------

T? 'ls -1~ 
MOISTURE DENSITY RELATIONSHIP ( mtc1 AE:!)) SOURCE: ________ -,-___ _ 

DATE TESTED: feb..ci-:is BY: \_.. ~ 
TRIAL NO. ]. '2- 3 4 
WT. OF SAMPLE WET+ MOLD \() ' 1~~ ,q.. IO ,"?.St.~ IQ..51<1.S Io I 518,') 

~ WEIGHT OF MOLD 5',)!:i .4 6G:itB.-t 45(.,' g . 'f- ~18.'f-1ii 
z 

WT. OF SAMPLE WET 4-11 ,; ,'\, t-~L'\ ¥\'l\ I\ ilt<'4 -~ UJ 
Q 

WET DENSITY (kg Im') 1.'l.~~ .-:r- L\C\50 l')\<. ·" "2 '!. 1 'S" ti... 
DAY DENSITY (kg I m') l't 't') J q ./ '20\itJ/J .I L\\ ~ ·~"' l \ \-?. ·+-

MOISTURE ADDEO \..\~ -
~ CONTAINER No. I'+ Pl \'1 \ 2..31,... \\O 
UJ 

'Z WT. OF WET SOIL+ TARE ~ Y"2.. <.;- ~n ... . \ ~~ c..." ctoo.---.p 
0 

WT. OF DAY SOIL+ TARE 5r.-7. 5 1-'to. B )t ~.]. 1r ... +.1.,.. u 
UJ lj-'t. c.. "l. t.1 ~ l .1 ,,.., 5 cc WEIGHT OF WATER :::> ._ 

tS:7. \B .\ re . +"' \P,."1,....-If) TARE WEIGHT 
5 :.:; WEIGHT OF DAY SOIL :, ~°I·~ 1.1'L ·1-" 11.~. '\ ~q(o . U 

MOISTURE CONTENT(%) \1 -°l ./ l .B \ "' q . <;" :+-.I to.SS .... I 

MAX. ORY "') \ '2 I'"\ 
DENSITY __ -_._:>_-1_kg Im-' 

OPTIMUM 
MOISTURE_~! C_ . \ __ % 

MOLD DIA. _I _s_. '-_4 __ cm 

MOLD VOL. • 0<:)2, \ °!..J m' 

'l~J ASTM D698 

ASTM D1557 ..../ 

~ METHOD _ _ G ___ _ -O> 'l.1w :. SAMPLE DESCRIPTION: 

~ 
Ul 
z 
UJ 

% t 111 ""'"" " £.. Y.,. 
Q 
~ 
cc 
Q 

1\ 

io fl ft. t> l't- 15 lb 
50 MOISTURE CONTENT(%) 
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PROJECT No. /52...\0 l~ LAB No _ f 'f'--. _ 

SITE LOCATION:-,,..--------- --
\P,5 . '2. 4-

MOISTURE DENSITY RELATIONSHIP (tv'im>\~\t'\;)) SOURCE: ____________ ~ 

DATE TESTED: Jt.l ... -z>/<;5 BY: L<.._ 

TRIAL NO. l 7 3 
WT. OF SAMPLE WET +- MOLD f n 4-11,." I0;{,17. ~ \o,(,;n."> 

~ WEIGHT OF MOLD ~IA. Li. S~\B . 't c:;~ 1 e.4--IJ) 

z 
WT. OF SAMPLE WET ~BS'S-11. so \ c., ' '4-- 5o I "t ·'1 w 

0 

WET DENSITY (kg I m') 'l1.~S .9 2~~ ,1,.. l.1;,(, \I I 
DRY DENSITY (kg I m') ?o "\G, .+ .. "2t1~,\.t 2 IS 2>.1..--" 

MOISTURE ADDED NA."l - - -
.... CONTAINER No. /:Z, 2.. c;- 3> "'+-" z w / 'f-g;, :s t~ 1'2.0 11'i '5. *' .... WT. OF WET SOIL +- TARE z 
0 

WT. OF DRY SOIL + TARE I~ c.,~. \ 12 ;,1. 0 l'l\il.. '.'.f-(,,,) 

w 
t II :z .. 7 ~.1,.... &J,~ a: WEIGHT OF WATER :'.) 

In TARE WEIGHT -~tf-.-;:r ~r..2 . Y.... ~~ s 
6 

lQ:>\,~ ~1\f .y ~\ .1.-::? WEIGHT OF Dl'lY SOIL 

MOISTURE CONTENT(%) l 1. ~ ,, ~.<.so q . ~ ,, 

1.)cO 

~ -"" ~ ~~ !.C ..... 

~ u; 
z w 
0 
>-a: 
0 

!1c-:> 

., lo I\ 

50 MOISTURE CONTENT(%) 

+ 
(0~'51.o-4-
SG,18 .cJ. 
'Hoi.o 
'2. ~ 01.'1 
115~'1 v" 

=f-rz '67 ,·t,., 
11'2.8.0 
S9.t-

)7C· I 
BSI .'1 

(o .9 ./ 

c; 

' ' 

--- --
! 
I I 
I 
I 
I 
I 

I 
I 
I 
' 
I 
! I 
I 
I I 

MAX. DRY 
'2'2.aD DENSITY <g/m 

OPTIMUM P.-.o MOISTURE •. .. 
MOLD DIA !S.'L~ cm 

MOLD VOL • ce"2.t'2....,_ m' 

ASTM D698 

ASTM D1557 ':;,,/ 

METHOD __ t.... ___ _ 

SAMPLE DESCRIPTION: 

%t-t\..,...._, 
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.Golder 
Associates 

MOISTURE DENSITY RELATIONSHIP ( trlc~,~1aA) 

TRIAL NO. ' L- 3 
WT. OF SAMPLE WET+ MOLD \OJ 'fl.'f -~ \o,~>U \d:l,')S\, S 

~ WEIGHT OF MOLD S"c \ B-4 ~lei+ 5':,I B~ 
(/) 

z 
WT. OF SAMPLE WET 4-BC{o·~ c:;o \1. ::t-· J.4'1\. \ w 

0 

WET DENSITY (kg I m') 1,'LCD"L ~ 11~.() 1.'I. 'l1.1Gi 
DRY DENSITY (kg I m') -Zo \. B .(e. 1.\ 1'2. t~· 'ne, 1 

MOISTURE ADDED NI>.-\ - - -
~ CONTAINER No. )<1 G t.. 5C> 7.50 
w S'1 c; R 7r.-e .) 101 ~ ' ;a, ~ WT. OF WET SOIL+ TARE 

u WT. OF DAY SOIL+ TARE 5 3'3 ·+ 1L~.~ \~15 ·' ~ 
u (DZ. S ~1.. .-:\- <qo .c.. .. a: WEIGHT OF WATER 

~ TARE WEIGHT 17.(o I0-4 ·I \ 0 '4-· 
~ WEIGHT OF ORY SOIL SIS".~ {,l 1. <') ~ \I • "'\ 

MOISTURE CONTENT (%) lL.. \ ./ '6 .(.'°i / (o .(D 3 ./ 

1.")o 0 

f 
~ 

"' ~ ?'tcO 
~ 
(ii 
z w 
0 
> a: 
0 

z. 100 

PROJECT No. '; 51.\ o 1 S LAB No. 

SITE LOCATION: -----------
1\?C, S -3 I 

SOURCE: _____________ _ 

DATE TESTED: fub-o ?..-~ ':) BY: LC 

4--

5':>18.+ 

-----

I . 
I 

I 

MAX. DRY '21 
DENSITY _ _ _ cfJ __ kg Im' 

OPTIMUM 1.Co MOISTURE 0. 
MOLD DIA. IS.LJ+ cm 

MOLD VOL. . 0:;>'2. IC.....+- m' 

ASTM 0698 G 

ASTM 01557 ef 
METHOD __ G ___ _ 

SAMPLE DESCRIPTION. 

o/o + l'I ""- 'L ~I ,-:. 

~~ ronu...~~ 1 'Z.)"Y:t ~ 

3 4 s <t \ o I\ ''- ' ~ \ ~ IS b 
50 MOISTURE CONTENT(%) 
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Consolidated Undrained Triaxial Compression Test on Cohesive Soils 
ASTM D 4767-88 
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. 

- 4 

/ 
,• r 

c 1 ... J 
n 

U"l 

0 
:.;:: 

~ 
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Consolidated Undrained Triaxial Compressio n Test on Cohesive Soils 
ASTM D 4767-88 

-
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

Consolidated Undrained T riaxial Compression Test on Cohesive Soils 
ASTM D 4767 - 88 

PROJECT• ;.,:1~"-'-·s_ ... _o _____ ~ ___ L.;..• __ ,_•_6_a __ c_m ____ .__o_,._r_E __ :_o._•_•_1>_s_s ____ 4 _111_ .. _ • .;..o•::..'_• __ 1_~_15--'-6--'k-P•,;,_ __ .,..._J:_:s :,o~ 

Tut Pll fP9~:'7 A,.• , .. 1G cm-;- FILt ),.:so.XL:: StraJl\ @> • 17 6' % -Y• • - --2~ 
SbmOI• v,. 6S7 1 cm~ TEST• CIU·1 Mu. PSR. ( ::~ E; 0 :s9 
D•oth Stra~ri @ a- t SS 

• Fa11'e MOde 8\AQr.o CP • 1i1' kPa LOAO • 0 00!5 ttNlmV II & 
•:.1>M1S5mnmatlf\ll 8P• 4$4 4 kPa PORE• 00895; kPa/mV r .•• ~6 0 
• ConcC1loM •ooluidfor memCrar.e a .11 • :!'87 • kPa LVOT • O o:as mmtmV 2 1e.o: 

l'o 

cc W,o 

W. • 

1------------~l"---'e~ .. =.:"'-•---'-0-96.;..S _ ____ -4.;..F.;..••.;..d;..R.:.:~•· 001o _ _;_m.;..m.;..•~m~n'---4-------------I--

SL I LOAD I SU 

Im'- I rmvi I (mVl 
E. .. .. I LOAD I 

:k::l. I 
.SU I o,· I PSR I A p· I 

tkPaJ I lkPal ("Pal l I 1k?a• I 
q 

(kPa 

1ca- .:-o?~ ~JO ooo u ;6 to o~ 2a1.c 2a1.c ioo 20;;1 o-o--
'4l~ 169 .:1s: .)o· Q.:2 .u1s .ae.• .,, ::s.: r? • • 11 01a ~... :"l 

~===::=;=:=====~;:~=~=~======~=~==~ ::::::::~i::::::~:'""~"':,..----_-_-_J-.,_.--:-.,.:----------~-~ .. _~::'""_-_-_-_-:_-~-~ .,.~-----~:~~~~.~~~~~~~::~-~-~:~~---_-_-_-_-_-·::= .. ·---_-_-_-_-_-.;.~--:-..-,~::::::.;..,-~-:-~· ·;- - ~: ~ -
1--1,-a-s---=-·-z-6---.-.-'3a:..J ____ ~_:_1 ___ o_•_a ___ ,-,-s~3---1-o·~.-.---:-,-,---=-·~-.-s---1,-9-.----,-,-,---o-2~3---,,_-1-•··~ --~ 

164 I Z44 8 .;374 0 J$ 0 • 9 44 91 1006 ;.'4 ) Z62 9 171E 1 41 0 23 3 1' : SH 

11S4 :?i6& 7501! ¢ii) OGI 4S07 13C 0 ll~ :s,3g 3819 153 02S lZOS 670 

1_..;::.:7.:.2.:.~ __ _:_10'-•.;.1.:.3 ___ ·.;..":.':..•'----::..;;.s;:.... __ ..:..ns - --=•!:..SS:.:... __ .:i~l-1 l s-s __ _.:~3:z.::.;..•--...;,~•,.,·1,..•,_--.,.•.,.~~;_ __ ..;o;..o;;;,__ __ s;;~;;~..;,,.._-_;J:;&;..1;..1_ 1 
!115 10603 .;7~6 :;! ! .&l c~~g . , ,'." SOT J36~ .>SC• CH 007 ?06S !71& 

1oa,l .;011 :t• '!i~ .it·o 7~!: .,, 2•13 1001s •1: Qt;i; s::i~ li9"1 
:94 6 10930 ·76•0 ~01 :5• •~t!- 756; 40S 246J t01l4 411 OOS ;101 35". 
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GOLDER ASSOCIATES Ltd. 
CONSUi.TiNO ENGINEERS 

Consolidated Undrained Triaxial Corri press ion Test on Cohesive Soils 
ASTM D 4767 . 88 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

Consolidated Und rained Triaxial Compression Test on Cohesive Soi ls 
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Consolidated Undrained Triaxial Compression Test on Cohesive Soils 
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