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IMPERIAL IVIETALS CORP. 

MT. POLLEY PROJECT 

REPORT ON PROJECT WATER MANAGEIVIENT 

(REF. NO. 1624/1) 

SECTION 1.0 - 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 2.1. 

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 

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 with 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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SECTION 3.0 - PROJECT 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 .1 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 Facility 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 following 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 diverted catchment areas A and B upslope of the tailings 

impoundment. 

• Transfer of excess stream flow from Polley Lake/Hazeltine Creek during 

peak flow periods. 

A series of water balances have been carried out to evaluate the annual process 

requirements for fresh make-up water and the overall water surpluses or deficits for 

the Mt. Polley Project. Water balances 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 million m3
, all available surface runoff 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 WATERBALANCE 

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 1 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 conditions 

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 has been estimated that a minimum volume of 1.5 million 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 impoundment 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 (m3
) 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 catchment 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 5% 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 impoundment 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 mill 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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TABLE 2.1 
IMPERIAL METALS CORPORATION 

l\.ff. POLLEY PROJECT 
PRECIPITATION DETAILS USED IN ANALYSIS 

213195 10:27 

J:\JOBIDATA\!624\WATERBALISTATWBAL.XLS 

!DESCRIPTION 

Lower Elevations (ie. TSF) 
Mean annual precipitation (mm) 
"Dry" annual precipitation (mm) 
"Wet" annual precipitation (mm) 
"Max." annual precipitation (mm) 
"Min." annual precipitation (mm) 
Mean annual rainfall (mm) 
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 
Standard deviation (mm) 

Proportions of Total Precipitation: 
Rainfall 
Snowfall 

Monthly Proportions of Precipitation: 

Oct 
Nov 
Dec 
Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
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Total (mm) 

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 
(mm) as Rainfall (mm) 

48.3 0.11 12.1 
17.3 0.04 40.0 
7.6 0.02 67.2 
6.8 0.02 68.7 
6.0 0.01 52.1 
6.0 0.01 38.5 

24.2 0.05 18.9 
45.3 0.10 5.3 
81.5 0.18 0.0 
65.7 0.15 0.0 
83.1 0.18 0.0 
58.9 0.13 1.5 

450.7 304.3 

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 
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TABLE 3.1 
IMPERIAL l\1ETALS CORPORATION 

MT. POLLEY PROJECT 
OPEN PIT DEVELOP1\1ENT 

J:\JOB\DATA\1624\WATERBAL\STATWBAL.XLS 

END PIT CATCHMENT AREAS (ha) 
OF CENTRAL NORTH WEST 

YEAR 

0 0.0 0.0 0.0 
1 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 25.5 14.9 24.3 
9 25.5 14.9 24.3 
10 25.5 14.9 24.3 
11 25.5 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. 1 of 5). 
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Knight Piesold Ltd. 
CONSUL TING ENGINEERS 

213195 10:26 

J:\JOBIDATA\1624\WATERBAL\STATWBAL.XLS 

YEAR WASTE CUM. 
(T xlOOO) WASTE 

TABLE 3.2 
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 
IO 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 1 and 14 taken from Stage 1 Enviromnental 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 
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TABLE3.3 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACILITY DEVELOPMENT 

Area of total impoundment = 230 ha 

J:\JOB\DATA\1624\WATERBAL\STATWBAL.XLS 

END OF 
YEAR 

t=O 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Notes: 

Association 
of Consulting 
Engineers 
of Canada 

AREAS (ha) 
UNPREP'D TOT. PREP'D PREP'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 10 220 132.1 
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 DI A/C curve. 
5) Pond volume varied linearly from 15ha at t=O to lOOha at end of year 14. 

Association 
des lng8nieurs· 
Consei!s 
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 



TABLE 3.4 
IMPERIAL l\IBTALS CORPORATION 

MT. POLLEY PROJECT 
ASSUMPTIONS USED IN WATER BALANCE ANALYSIS 

213195 10:20 

J-\JOB\DATA\1624\WA TERBALISTATWBAL XLS 

DESCRIPTION 

General Details: 
Daily ore throughput (tpd) 
Tailings % solids 
Tailings S.G. 

Yr. 1 initial pond volume (m3
) 

Water content of ore 
Min fresh water makeup ( % of water in with slurry) 

Initial 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 Coefficients: 
Unprepared basin 
Prepared basin 
Tailings beach 
Pit area 
Waste rock 
Undisturbed catchment 
Mill site 

Association 
of Consulting 
Engineers 
of Canada 

Association 
des lng8nieurs~ 
Conseils 
du Canada 

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 

fil.y ave 
20% 24% 
90% 90% 
90% 90% 
45% 50% 
58% 60% 
20% 24% 
65% 70% 

wet 
29% 
90% 
90% 
55% 
62% 
29% 
75% 
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TABLE 4.1 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
ANNUAL WATER BALANCES FOR A VERA GE 

CONDITIONS-CATCHMENT AREA "A" 

J:\JOB\DATA\1624\WA'IERBAL\STATWBAL.XLS 

YEAR 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Note: 

Association 
of Consulting 
Engineers 
of Canada 

WATER TAILINGS POND VOL. (m3) MAKEUP EXCESS 
AVAILABLE MIN. MAX. WATER DIVERTED 

(m3) REQ'D {m3) WATER (m3) 

1,500,000 1,500,000 1,500,000 
1, 136, 187 765,590 1,432, 777 0 0 
1,233,138 610,223 1,341,963 0 0 
1,440,914 866,681 1,663,887 0 150,014 
1,441,040 1,090,844 1,760,095 0 435,218 
1,507, 113 1,120,791 1,861,307 0 549,537 
1,491,361 1,136,205 1,929,259 0 770,682 
1,603,921 1,181,655 2,032,575 0 756,609 
1,674,549 1,215,669 2,100,044 0 876,349 
1,735,786 1,276,298 2,172,620 0 922,218 
1,824,823 1,341,827 2,264,337 0 957,312 
1,889,491 1,420,501 2,343,190 0 967,572 
1,933,176 1,474,927 2,398,170 0 977,832 
1,652,895 1,518,504 2,132,030 0 1,287,699 
1,703,906 1,270,389 2,194,337 0 945,683 

Excess Diverted Water is surplus runoff not diverted into tailings impoundment. 

Association 
des lng8nieurs­
Conseils 
du Canada 



TABLE 4.2 

IMPERIAL .METALS CORPORATION 
MT. POLLEY PROJECT 

WATER BALANCE SUMl\'IARY - ANNUAL WATER SURPLUS 

Annual Surplus in Tailings Facility (m3
) 

Initial Case (1991) New Case (1995) 

Year 1 Year 14 Year 1 Year 7 

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 0 440 148(l) 
' 

0 87,098 74,626 
50 Year Wet 0 680 03i1

) 
' 

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). 

Association 
of Consulting 
Engineers 
of Canada 

Association 
des lng8nieurs­
Conseils 
du Canada 



TABLE 4.3 

IMPERIAL METALS CORPORATION 
IVIT. 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) 

1,580,709 
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. 

Association 
of Consulting 
Engineers 
of Canada 

Association 
des lngenieurs· 
Conseils 
du Canada 



Knight Piesold Ltd. - CONSULTING ENGINEERS 

Catchment Areas 
Stage I Tailings Facility Basin = 

Tailings Facility Unprepared Basin = 
Diverted Catchment Arca A = 

Diverted Catchment Arca B = 

J:\JOB\DATA\1624\WATSTART.WK4 

134 ha 
96 ha 

240 ha 
310 ha 

TA.ALE 4.4 

IMP_ERlAL_MEIAL_S_CQRPOBATLQN 
MLP_D_LLELPROJECT 

IA_lLlNG_S_iS_T_QRAilE_F AC_lLITY 

WAIER_AYAILABLE_AI_S_T_AJlT=_Up_ 
AY_ernge_xear_l~redpitatlon 

RulillfLCo.eil. 
90% 
24% 
24% 
24% 

Total annual precipitation = 755 mm 

06-Fcb-95 10:35 AM 

C-OCt~6v~-- DEC- JAN PED MAR APR MAY .JUN > JUL AlJG ~J? TA.NNVAI J [ D~~~l!'JION 

[

---------- -------------------------------------
48-3 

12.1 
A I Rainfall (mm/month) 
B Snowfall (mm/.month - water equivalent) 
C , ___ _!:,~~c-~_a~ora tt O!!__(!!lm/montl!) ___________ --J ____ _ 1~ 0 

<WATER IN> (m3) 

Tailings Facility Catchment Area Runoff 
2 Diverted Catchment Area A Runoff 
3 Diverted Catchment Area 8 Runoff 
4 Unprepared Basin Runoff 
5 Total Monthly Precipitation Runoff 
6 Cumulative Monthly Precipitation Runoff 

58,250 

27,821 

35,935 

11,128 

133,134 

133,134 

17.3 

40.0 

0.0 

20,864 

9,965 

12,871 

3,986 

47,686 

180,820 

7.6 6.8 6_0 6.0 

67.2 68.7 52.1 38.5 

0.0 0.0 0.0 0.0 

9,166 8,201 7,236 7,236 

4,378 3,917 3,456 3,456 

5,654 5,059 4,464 4,464 

1,751 1,567 1,382 1,382 

20,949 18,744 16,538 16,538 

201,768 220,512 237,050 253,589 

24.2 45.3 81.5 65.7 83.1 58.9 450.7 

18.9 5.3 0.0 0.0 0.0 1.5 304.3 

0.0 47.0 112.0 107.0 92.0 50.0 423.0 

29,185 421,618 98,289 79,234 100,219 71,033 910,530 

13,939 201,370 46,944 37,843 47,866 33,926 434,880 

18,005 260,102 60,636 48,881 61,826 43,822 561,720 

5,576 80,548 18,778 15,137 19,146 13,571 173,952 

66,705 963,637 224,647 181,095 229,057 162,352 2,081,082 

320,294 1,283,931 1,508,578 1,689,673 1,918,730 2,081,082 

--------------------------------------1------------------------------------------------------------ I 

7 

8 
9 

<WATER OUT> (m3
) 

Surface Arca of Start-up Pond (ha) 
Evaporation from Start-up Pond 

<AVAILABLE WATER IN TSF > (m3) 

5 

750 

5 

0 

5 

0 

5 

0 

5 

0 

5 

0 

5 

0 

13 

6,110 

21 

23,520 

21 

22,470 

21 

19,320 

34 

17,000 89,170 

Total Monthly Available Water 
Cumulative Monthly Available Water 

132,384 

132,384 

47,686 20,949 18,744 16,538 16,538 66,705 957,527 201,127 158,625 209,737 145,352 1,991,912 

Assumptions~ 

180,070 201,018 219,762 236,300 252,839 319,544 1,277,071 1,478,198 1,636,823 1,846,560 1,991,912 

I. Snowfall is given in equivalent depth of rainfall and is assumed to accumulate on catclunent areas until May when it melts with 90% recovery in the tailings facility 
and 24% recovery from the diverted catchment areas. 
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Knight Piesold Ltd. - CONSULTING ENGINEERS 

Catc11mcnLArcas 
Stage I Tailings Facility Basin = 
Tailings Facility Unprepared Basin = 

Diverted Catchment Area A = 
Diverted Catchment Area B = 

J;\JOll\DATA\16241WATSTART.WK4 

[- DESCRIPTION 
r-· -- - --- -- --·. 

Rainfall (mm/month) 
Snowfall (nun/month - water equivalent) 

___ !=~~e e\1~1r_o_i:atio'!_ (11~m/_111onth) _____ 

<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 AILAllLE WATER IN TSF > (m3) 

Total Monthly Available Water 
Cumulative Monthly Available Water 

_, --- ---

I 

134 ha 
96 ha 

240 ha 
310 ha 

TAJlLE_4.S 

IMPERIAL __ MEIAL8-CORPORAI1QN 
MI.__f_Q_L_L_E_l'_~R_O_IBCI 

IAlLlNGS__SI_QRA_G_E_EA __ CILlT_I 

WA_TER __ AYAILAJlLE__AI_S_TART ::Ur_ 
lJLYe_ar_Ilr_y __ IT_e_ci._pj_tatiQU 

Run_QfLCn_ciL 
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 16,643 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 3,348 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 

96,173 130,645 145,883 159,372 171,363 183,353 231,565 

Total annual precipitation = 601.3 mm 

06-Feb-95 10:35 AM 

MAY· 
.. 

.TUN·. JUL AUG .SEP !ANNUAL I 
36.1 64.9 52.3 66.2 46.9 359.I 

4.2 0.0 0.0 0.0 1.2 242.2 

47.0 112.0 107.0 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, 120 130,645 165,368 117,156 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 10,500 57,040 

689,083 147,560 116,735 153,408 106,656 1,445,007 

920,648 l,068,208 1,184,944 1,338,351 1,445,007 

fa...s.sum.ptions~ 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 catclunent areas. 
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Knight Piesold Ltd. 
CONSUL TING ENGINEERS 

Catchment.Areas 
Stage I Tailings Facility Basin = 
Tailings Facility Unprepared Basin = 

Diverted Catchment Area A = 

Diverted Catchment Area B = 

J:\JOB\DATA\1624\\VATSTART.WK4 

134 ha 
96 ha 

240 ha 
310 ha 

TAJlhE 4.fi 

lMfERIA_LMEIALS _ _c_QR_P_D_RA.IillN 
MT_._~QLLEY_f.RQJ_ECT 

T AILING_S_S_T_O_RAG_E_EACILITY 

WATEILAYA.lL_AB_LE_AL_S_IA.~T-UP 

S!t.Yem:Jlry_~i:_e_dpltatbm 

RunafLC_o_efL 
90% 
20% 
20% 
20% 

Total annual precipitation = 508.9 mm 

06-Feb-95 10:35AM 

[_ __ !>~~!;:JUf_!!g,N - ------ . - - I OCT NOV DEC JAN FEB MAR APR MA y .JUN JUL AUG SEP I ANNUAL I 
Rainfall (mm/month) 32.6 11.7 5.1 4.6 4.0 4.0 16.3 30.5 54.9 44.3 56.0 39.7 303.7 

Snowfall (mm/month - water equivalent) 8.2 27.o 45.3 46.3 35.1 26.o 12.7 3.6 o.o o.o o.o LO 205.2 

___ Lak~~vaporation (mm/month) 15.0 o.o o.o o.o o.o o.o o.o 47.0 112.0 107.o 92.0 50.o 423.o 

<WATER IN> (m3) 

Tailings Facility Catchment Area Runoff 39,316 14,110 6,151 5,548 4,824 4,824 19,658 284,254 66,209 53,426 67,536 47,878 613,733 

Diverted Catchment Arca A Runoff 15,648 5,616 2,448 2,208 l,920 1,920 7,824 113,136 26,352 21,264 26,880 19,056 244,272 

Diverted Catchment Area B Runoff 20,212 7,254 3,162 2,852 2,480 2,480 10,106 146,134 34,038 27,466 34,720 24,614 315,518 

Unprepared Basin Runoff 6,259 2,246 979 883 768 768 3,130 45,254 10,541 8,506 10,752 7,622 97,709 

Total Monthly Precipitation Runoff 81,435 29,227 12,740 11,491 9,992 9,992 40,717 588,779 137,140 110,661 139,888 99,171 1,271,232 

Cumulative Monthly Precipitation Runoff 81,435 110,661 123,401 134,892 144,884 154,876 195,593 784,372 921,512 1,032,174 1,172,062 1,271,232 

----·-----·---·--- -· ---·---·-·-·-·------------- ---------·--·------ ---·------------·------- -- ·-··-------- --
<WATER OUT> (m3) 

Surface Arca of Start-up Pond (ha) o 5 5 5 5 5 5 8 13 13 13 13 

Evaporation from Start-up Pond o o o o o o o 3,760 14,560 13,910 11,960 6,500 50,690 

<AVAILABLE WATER IN TSF > (m3
) 

Total Monthly Available Water 81,435 29,227 12,740 11,491 9,992 9,992 40,717 585,019 122,580 96,751 127,928 92,671 1,220,542 

Cumulative Monthly Available Water 81,435 110,661 123,401 134,892 144,884 154,876 195,593 780,612 903,192 999,944 1,127,872 1,220,542 

-== - -

Assumptions.:. l. 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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Knigllmh_t_P_i_es,_o_ld_L_td_. 
CONSULTING ENGINEERS 

Catchment.Amas. 
Stage I Tailings Facility Basin = 
Tailings Facility Unprepared Basin = 
Diverted Catchment Area A = 

Diverted Catchment Area B = 

J:\JO!l\DATA\1624\WATST ART.WK4 -·- -· -··-- ·--- --· 

L D~SC.!_t_IPlJ~N --- - ... 

Rainfall (mm/month) 
.. 

Snowfall (nun/month - water equivalent) 

__ .. La~-~i11'_?~1~i~~~-~mm/month) 

<WATER IN> (m3) 

Tailings Facility Catclunent Area Runoff 
Diverted Catchment Arca 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 

IABL_E_4.1 

IMl~EBIALMRTALB_C_QRffiRAilClN 
MT._ffiLLEY~ROJRCI 

TAILINGS__SIORAGE_E_ACILLT_Y 

WAJ'EJLAYAILAllLE AT_SIART-UP 
1JLYeai:J:YeLI1edpltati!m 

Rl.!ru21LC.lliill.. 
90% 
29% 
29% 
29% 

1 ·OCT NOV DEC JAN ···FEB •MAR APR', ..• MAY··· 
-

58.I 20.8 9.1 8.2 7.2 7.2 29.1 54.5 

14.6 48.2 80.9 82.7 62.7 46.3 22.8 6.4 

15.0 0.0 0.0 0.0 0.0 0.0 0.0 47.0 

70,069 25,085 10,975 9,889 8,683 8,683 35,095 507,605 

40,438 14,477 6,334 5,707 5,011 5,011 20,254 292,946 

52,232 18,699 8,181 7,372 6,473 6,473 26,161 378,389 

16,175 5,791 2,533 2,283 2,004 2,004 8,101 117,179 

178,913 64,052 28,023 25,251 22,172 22,172 89,611 1,296,119 

178,913 242,965 270,987 296,238 318,410 340,582 430,192 1,726,312 

5 5 5 5 5 5 5 21 

750 0 0 0 0 0 0 9,870 

178, 163 64,052 28,023 25,251 22,172 22,172 89,611 1,286,249 

178,163 242,215 270,237 295,488 317,660 339,832 429,442 1,715,692 

Total annual precipitation = 908.7 mm 

06-Feb-95 10:35 AM 

.··JUN ··JUL ·=AUG .·.SEP> I ANNUAL I 
98.I 79.I 100.0 70.9 542.3 

0.0 0.0 0.0 1.8 366.4 

112.0 107.0 92.0 50.0 423.0 

118,309 95,395 120,600 85,505 1,095,892 

68,278 55,054 69,600 49,346 632,455 

88,192 71,111 89,900 63,739 816,921 

27,311 22,021 27,840 19,739 252,982 

302,089 243,581 307,940 218,329 2,798,251 

2,028,401 2,271,981 2,579,921 2,798,251 

34 34 34 50 

38,080 36,380 31,280 25,000 141,360 

264,009 207,201 276,660 193,329 2,656,891 

1,979,701 2,186,901 2,463,561 2,656,891 

Assumptions~ l. 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 29% recovery from the diverted catchment areas. 
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Knight Piesold Ltd. 
CONSUL TING ENGINEERS 

assumptions: 
daily ore throughput (tpd) = 13,425 

tails % solids = 35 % 

tails S.G. = 2.78 

initial pond volume (m3) = 1,500,000 

water content of ore = 4 % 
2f6m IU~ 

J:\JOll\DATA\162~\WATEJ.llAL\ITAlVJDALXlS 

DESCRIM'ION 

A , Rainfall (mm/month) 
I Snowfall (mm/month) 
: Evaporation (mm/month) 

<WATER IN> (11>3) 

I With slurry 
~ Precipitation onto pond 
l Beach runoff 
I Unprep'd basin runoff 
5 Prep'd basin runoff 

\ Recove1y from open pit: 
7 

l > > > Total Water Input 

<WATER OUT> (1113) 

Supernatant Recovery 
l ( +) Recovery from tailings 
) (-) Seepage 
I ( +) To~1l precipi~1tion runoff 
~ (-) Evaporation from pond 
3 (-) Evaporation from beach 
I ( +) Consolidation to final density 
5 Sub-total (Water recovered as S/N) 

llnderdrainage rccovel}r 
6 ( +) Underdrainage 
7 (·) Seepage losses 
8 Sub-total (Water recovered as U/D) 

tJnrccovcra.hlc Water 

9 Water retained in tailings 

precipitation 
g/w infiltration 

G 2' 
2 
2' 

Evaporation from beach and pond 

I Seepage losses 
l Sub-to~1l (Unrecoverable water) 

2 l > > > Total Water Output 

4 Monthly water avail1ble (excluding stored water in TSF) 2· 
2 
2 
2 
2 
2 

; Available stored water in TSF at beginning of month 

' TOia/ Monihlv \Valer Aw1ilable 
7 Water included with slurry 
8 Fresh water input to mill 
9 \Vatcr in ore 
D Water for dust control on road!i 
l Total Mill \Vat er Required 
2 Additional makeup water required 
3 Monthly precipitation water surplus/deficit 
4 /\nmml cumulative precipitation surplus/deficit 
5 To!al water in TSF at end of month (incl. mine site runoff) 
6 Excc.t:s nmoff not diverted into tailings pond 

TA A.l 
IMPf,RIAL META1.;s 

0

CORPORQTION 
MT. POLLEY PROJECT 

TAILINGS STORAGE FACILITY 
MONTHLY WATER BALANCE 

YEA JU 

min. fresh water makeup(%) = 2% 

initial dry density (t/m3) = 0.9 

final dcy density (t/m3) = 1.1 

total pit area (ha) = 18 

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 
10, 185 3,648 1,603 
21,244 7,609 3,343 
11,!22 3,984 l,750 
27,804 9,959 4,375 
4,557 1,632 717 
39,818 39,818 39,818 

873,083 825,003 809,958 

451,524 451,524 451,524 
58,100 58,100 58,100 
114,730 66,650 51,605 
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 
52,2(() 52,260 52,2(J() 

224,335 224,335 224,335 

9,033 0 0 
5,840 5,840 5,840 

239,208 230,175 230,175 

873,083 825,003 809,958 

633,874 594,827 579,783 
1,500,000 1,432,777 1,321,031 
2,133,874 2,027.604 1,900,814 

758,353 758,353 758,353 
18,200 18,200 18,200 
16,572 16,572 16,572 
25,CXIO 0 0 
748,581 723,581 723,581 

0 0 0 
·114,706 -128,753 ·143,798 
-114,706 -243,459 ·387,257 
1,432,777 1,321,031 1,184,705 

0 0 0 

unprepared basin area (ha) = 96 

prepared basin area (ha) = 64 

beach area (ha) = 49 

pond area (ha) = 21 

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 0.0 0.0 

758,353 758,353 758,353 758,353 
1,434 1,265 l,265 38,211 
2,991 2,639 2,639 79,700 
1,566 1,382 1,382 41,724 
3,914 3,454 3,454 104,311 
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 
50,365 49,124 49,124 320,861 

0 0 0 0 
0 0 0 0 

82,494 82,494 82,494 82,494 
526,282 525,041 525,041 796,779 

58,100 58,100 58,100 58,100 
5,840 5,840 5,840 5,840 

52,260 52,2(() 52,2(J() 52,26() 

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 1,079,214 

578,542 577,301 577,301 849,039 
1,184,705 1,046,351 905,971 765,590 
1,763,247 1,623,653 1,483,272 1,614,628 
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 
-145,039 ·146,279 ·146,279 125,458 
·532,296 -678,575 ·824,854 ·699,396 
1,046,351 905,971 765,590 1,069,188 

0 () 0 0 

fil:y ~ wet 
unprep'd ba•in runoff coeff. = 20% 24% 29% 

prep' d basin runoff coeff. = 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 1.5 301.8 

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 12,734 158,724 
83,044 35,847 28,897 36,550 26,561 331,063 
43,475 18,766 15,128 19,135 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 

1,091,006 924,575 900,070 927,057 891,832 10,745,467 

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 
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 
18,386 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 7,101,512 

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 52,2(J() 52,2(() 52,260 52,260 627,120 

224,335 224,335 224,335 224,335 224,335 2,692,024 
28,303 67,446 64,435 55,402 30,110 254,731 
5,840 5,840 5,840 5,840 5,840 70,080 

258,479 297,622 294,611 285,578 260,285 3,016,835 

1,091,006 924,575 900,070 927,057 891,832 10,745,467 

832,527 626,953 605,459 641,479 631,547 7,728,632 
1,069,188 1,339,298 1,297,793 1,219,260 1,193,853 
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 
18,2CXl 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 
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 1,219,260 1,193,853 1,136,187 

0 0 0 0 0 0 



/(night Piesold Ltd. 

2W'95 14:~~ 

CQN~hjjtibik1G ENGINEERS 
daily ore throughput (tpd) = 13,425 

tails % solids = 35 % 

tails S.G. = 2.78 

initial pond volume (m3) = 1,136,187 

water content of ore = 4 % 

J:IJOD\IJATA11624\WATEJlllAL\\iA'IWl1AL:XlS 

DESCRll'TION 

' Rainfall (mm/month) 
l Snowfall (mm/month) 
: Evaporation (mm/month) 

2· 
2 

<WATER IN> (m3) 

With slurry 
! Precipitation onto pond 
I Beach runoff 
I Unprcp' d basin runoff 
; Prep'd basin nmoff 
; Recovery from open pit: precipitation 

' g/w infiltration 

! > > > Total Water Input 

I <WATER OllT> (m3) 

I Supern.1tant Recovery 
I ( +) Recovery from tailings 
l (-) Seepage 

l ( +) Total precipitation runoff 
! (-) Evaporation from pond 
l (-) Evaporation from beach 
I ( +) Consolidation to final density 
I Suh-total (Water recovered as SIN) 

llndcrdrainagc recovery , ( +) Undcrdrailmge 
7 (-) Seepage losses 
~ Sub-total (Water recovered as U/D) 

Unrecoverable Water , Water retained in tailings 
) Evaporation from beach and pond 

1 Seepage losses 
2 Suh-total (Unrecoverable water) 

3 > > > Total Water Output 

i Montl1ly water avail1ble (excluding stored water in TSF) 

5 Available stored water in TSF at beginning of month 
6 Total Month/)' Waler Available 
7 Water included with slurry 
8 Fresh water input to mill 
C) Water in ore 
O Water for dust control on roads 
1 Total Mill Water Required 
2 Additional makeup water required 
3 Monthly precipitation water surplus/deficit 
4 Annual cumulative precipitation surplus/deficit 
5 Total water in TSF at end of month (incl. mine site runoff) 
6 Excr,<n nmoff not divet1ed into L1ilings pond 

ll1 iJ 
IMPERIAL MEL .. ., CORPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACILITY 
MONTHLY WATER BALANCE 

YEAI~ 2 

min. fresh water makeup (%) = 2 % 

initial dry density (t1m3) = 0.9 

final dry density (t/m3) = 1.2 

total pit area (ha) = 18 

ph 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 
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 71,546 53,756 
4,065 0 0 
9,828 0 0 

113,429 113,429 113,429 
621,3(>0 578,399 5(>0,609 

58,100 58,100 58,100 
5,840 5,840 5,840 
52,260 52,260 52,260 

193,400 193,400 193,400 
13,893 0 0 
5,840 5,840 5,840 

213,133 199,240 199,240 

886,753 829,899 812,109 

673,620 630,659 612,869 
1,136,187 l,109,579 1,033,977 
1,809,807 1,740,238 l,646,846 
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 

-74,961 -92,922 -110,712 
-74,96! -167,882 -278,594 

1,109,579 1,033,977 930,874 
0 0 () 

unprepared basin area (ha) = 54 

prepared basin area (ha) = 67 

beach area (ha) = 82 

pond area (ha) = 27 

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 0.0 0.0 

758,353 758,353 758,353 758,353 
1,842 1,625 1,625 49,077 
5,009 4,420 4,420 133,485 
881 777 777 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 
52,289 50,822 50,822 372,147 

0 0 0 0 
0 0 0 0 

113,429 113,429 113,429 113,429 
559,142 557,674 557,674 879,000 

58,100 58,100 58,100 58,100 
5,840 5,840 5,840 5,840 
52,260 52,2(10 52,260 52,260 

193,400 193,400 193,400 193,400 
0 0 0 0 

5,840 5,840 5,840 5,840 
199,240 199,240 199,240 199,240 

810,642 809,175 809,175 1,130,500 

611,402 609,934 609,934 931,260 
930,874 825,502 717,863 610,223 

1,542,275 1,435,437 1,327,797 1,541,483 
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 
-112,179 -113,646 ·113,646 207,679 
-390,773 -504,419 -618,065 -410,386 
825,502 717,863 610,223 999,307 

0 0 0 0 

!!!:Y ~ ~ 
unprep · d basin runoff cocff. = 20% 24% 29% 

prep'd basin runoff coeff. = 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 1.5 301.8 

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 
139,086 60,037 48,398 61,216 44,486 554,480 
24,455 10,556 8,510 10,763 7,822 97,491 
113,782 49,115 39,593 50,079 36,392 453,604 
17,815 7,690 6,199 7,841 5,698 71,020 
39,818 39,818 39,818 39,818 39,818 477,816 

1,144,443 947,642 918,665 950,576 908,924 10,958,503 

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 

386,091 189,289 160,312 192,224 150,571 1,858,270 
12,737 30,352 28,997 24,932 13,550 114,633 
30,794 73,382 70,106 60,278 32,760 277,150 
113,429 113,429 113,429 113,429 113,429 1,361,146 
849,412 592,407 568,061 613,866 611,113 7,548,717 

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 52,260 627,120 

193,400 193,400 193,400 193,400 193,400 2,320,803 
43,531 103,734 99,103 85,210 46,310 391,783 
5,840 5,840 5,840 5,840 5,840 70,080 

242,772 302,975 298,344 284,451 245,550 2,782,665 

1,144,443 947,642 918,665 950,576 908,924 10,958,503 

901,672 644,667 620,321 666,126 663,373 8,175,837 
999,307 1,341,963 1,319,640 1,257,153 1,257,890 

1,900,978 1,986,630 1,939,961 1,923,279 1,921,263 
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 

153,091 -103,913 -128,259 -82,455 ·85,207 -657,129 
-257,294 -361,208 -489,467 -571,922 -657,129 
1,341,963 1,319,(>40 1,257,153 1,257,890 1,233,138 

0 0 0 0 0 0 



Knight Pie sold Ltd. 
CQ~Jd!itWG ENGINEERS 

daily ore throughput (tpd) = 13,425 

tails % solids = 35 % 

tails S.G. = 2.78 

initial pond volume (m3) = 1,233, 138 

water content of ore = 4 % 

115195103 

J:'JOll\JlATA\t6241WATER.llAL\STA'IWMl~XLS 

llESCRIM'ION 

\ Rainfall (mm/month) 
l Snowfall (mm/month) 
· Evaporation (mm/month) 

<WATER IN> (m3) 

1 With slurry 

1 Precipitation onto pond 
J Beach runoff 
I Unprep'd ba,in runoff 
5 Prep'd basin runoff 
(, Recovery from open pit: precipitation 
7 glw infiltration 

8 > > > Total Water Input 

<WATER OUT> (1113) 

Supernatant Recovery 
9 ( +) Recovery from tailings 
0 (-) Seepage 
1 ( +) Total precipitation runoff 
2 (-) Evaporation from pond 
3 (-) Evaporation from beach 
4 ( +) Consolidation to fmal density 
5 Sub-total (Water recovered as S/N) 

Underdrainage recovery 
(1 ( +) Underdrain.,ge 

7 (-) Seepage los<e.< 
8 Sob-tot:il (Water recovered as U/D) 

Unrecoverable Water 
9 Water retained in tailings 

0 Evaporation from beach and pond 
1 Seepage los<es 
2 Sub-total (Unrecoverable water) 

3 > > > Total Water Output 

4 Monthly water available (excluding stored water in TSP) 
5 AvaiL,ble stored water in TSF at beginning of month 
6 Total Monthlv Water Aw1ilable 
7 Water included with slurry 
8 Fresh water input to mill 
'9 Water in ore 

Kl Water for dust control on roads 
11 Total Mill IVater Reauired 
12 Additional makeup water required 
13 Monthly precipi~'tion water surplus/deficit 
~4 Anmml cumulative precipitation surplus/deficit 
15 Total water in TSF at end of month (incl. mine site runoff) 
16 Excess nmnff not diverted into t'ilings pond 

TA ~ 
IMPERIAL MET,. ..• CORPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACILITY 
MONTllL Y WATER llALANCE 

YEAR3 

min. fresh water makeup(%) = 2% 

initial dry density (tfm3) = 0. 9 

final dry density (t/m3) = 1.3 

total pit area (ha) = 26 

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 
16,026 5,740 2,522 
45,529 16,308 7,164 
6,256 2,241 984 
16,509 5,913 2,598 
6,(J()3 2,365 !,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 54,125 
4,980 0 0 
12,576 0 0 

139/>05 139,605 139,(J()5 
646,213 (105,413 587,153 

58,100 58,J(XJ 58,HXl 

5,840 5,840 5,840 
52,2(>0 52,2(>0 52,2(i0 

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 1,232,253 1,183,976 
1,931,611 1,889,926 1,823,389 
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 
-50,108 -65,908 -84,168 
-50,108 -116,016 -200,183 

1,232,253 1,183,976 1,107,554 
0 0 0 

unprepared basin area (ha) = 54 

prepared basin area (ha) = 38 

beach area (ha) = 105 

pond area (ha) = 33 

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 0.0 0.0 

758,353 758,353 758,353 758,353 
2,256 1,991 1,991 (J(),124 
6,410 5,656 5,656 170,809 
881 777 777 23,470 

2,324 2,051 2,051 61,934 
930 820 820 24,772 

39,818 39,818 39,818 39,818 

810,971 809,465 809,465 1,139,279 

451,524 451,524 451,524 451,524 
58,100 58,100 58,100 58,100 
52,619 51,113 51,113 380,926 

0 0 0 0 
0 0 0 0 

139,(J()5 l39,(J()5 139,(J()5 139,(J()5 
585,647 584,141 584,141 913,955 

58,!{XJ 58,HXJ 58, HXl 58,HXJ 
5,840 5,840 5,840 5,840 
52,260 52,260 52,2W 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 

810,971 809,465 809,465 1,139,279 

637,907 636,401 636,401 966,215 
I, 107,554 1,028,811 947,746 866,681 
1,745,461 1,665,212 1,584,147 1,832,896 
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 
-85,673 -87,179 -87,179 242,634 
-285,857 -373,036 ·4(J(),215 -217,581 
1,028,811 947,746 866,681 1,293,983 

0 0 0 0 

.!!!Y ~ wet 

unprep' d basin nmoff coeff. = 20% 24% 29% 

prep'd basin runoff coeff. = 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 1.5 301.8 

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 20,037 249,746 
177,975 76,824 61,931 78,333 56,924 709,518 
24,455 10,556 8,510 10,763 7,822 97,491 
64,533 27,856 22,456 28,403 20,640 257,268 
25,811 11,142 8,982 11,3(J() 8,255 102,898 
39,818 39,818 39,818 39,818 39,818 477,816 

1,153,591 951,590 921,848 954,602 911,849 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 

395,238 193,238 163,495 1%,250 153,497 1,894,737 
15,604 37,184 35,524 30,544 16,600 140,436 
39,405 93,901 89,709 77,133 41,920 354,643 
139,605 139,(J()5 139,(J()5 139,(J()5 139,(J()5 1,675,256 
873,258 595,181 571,291 621,(J()l 628,005 7,795,998 

58,ICXJ 58,J(XJ 58,100 58,HXJ 58,HXl 697,200 
5,840 5,840 5,840 .5,840 5,840 70,080 
52,260 52,2(i() 52,2(J() 52,2(i() 52,2(10 627,120 

167,224 167,224 167,224 167,224 167,224 2,006,692 
55,009 131,085 125,233 107,677 58,520 495,079 
5,840 5,840 5,840 5,840 5,840 70,080 

228,073 304,149 298,297 280,741 231,584 2,571,851 

1,153,591 951,590 921,848 954,602 911,849 10,994,970 

925,518 647,441 623,551 673,861 680,265 8,423,118 
1,293,983 1,663,887 1,562,747 1,437,718 1,447,687 
2,219,501 2,311,328 2,186,298 2,111,579 2,127,952 
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 16,572 198,8(J() 
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 1,562,747 1,437,718 1,447,687 1,440,914 
0 83,058 66,956 0 0 150,014 



Knight Piesold Ltd. 
co~,~.l-ln)Tib~~ ENGINEERS 

daily ore throughput (tpd) = 13,425 

tails % solids = 35 % 

~1ils S.G. = 2.78 

initial pond volume (m3) = 1,440,914 

water content of ore = 4 % 

21995 14:~3 

J:'JOD\DATA\162~\WATEl!IlAL'Sl'ATWllALXIS 

DESCRIPTION 

A , Rainfall (mm/month) 
! Snowfall (mm/month) 
· Evaporation (mm/month) 

<WATER IN> (ni3) 

I With slurry 
! Precipitation onto pond 
l Beach runoff 
I llnprcp'd basin runoff 
i Prcp'd ba.<in runoff 
i Recovery from open pit: precipitation 

' g/w infiltration 

( > > > Tomi Water Input 

<WATER OlJT> (1113) 

SupemaL1nt Recovery 
) ( +) Recovery from tailings 
) (-) Seepage 

I ( +) ToL1I precipitation runoff 

! (-) Evaporation from pond 
l (-) Evaporation from beach 
I ( +) Consolidation to final density 
I Sub-total (Water recovered as S/N) 

l tndcrdrainage recovery 
I ( +) IJnderdrainage 
I (-) Seepage l<issr-< 
~ Sub-total (Water recovered as IHD) 

Unrecoverable Water 
I Water retained in tailings 1 

2 ) Evaporation from beach and pond 

2 

2 
2 

2 

I Seepage losses 
Z Sub-toL1I (Unrecoverable water) 

3 > > > Total Water Output 

I Mouthly water available (excluding stored water in TSF) 
I Available stored water in TSP at beginning of montl1 

6 Total Manthlv \Vater Ami/able 

7 Water included with slurry 
8 Fresh water input to mill 

2 9 \Valer in ore 
.0 \Valer for <lust control on roads 
11 Total Mill \Vater Required 

12 Additional makeup water required 
13 Montl1ly precipitation water surplus/deficit 
14 Anmc1I cumulative precipitation surplus/deficit 
15 Tot.11 water in TSP at end of month (incl. mine site runoff) 
16 Exce.i;s runoff not divct1cd into tailings pond 

1 ;A,4 

IMPERIAL ME'1,.CSCORPORA TION 
MT. POLLEY PROJECT 

TAILINGS STORAGE FACILITY 
MONTIILYWATER BALANCE 

YEAR4 

min. fresh water makeup(%) = 2% 

initial dry density (tfm3) = 0. 9 

final dry density (tfm3) = 1.3 

total pit area (ha) = 26 

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 
18,970 6,795 2,985 
52,437 18,782 8,251 
3,012 1,079 474 
19,115 6,847 3,008 
6,603 2,365 1,039 
39,818 39,818 39,818 

898,308 834,038 813,927 

451,524 451,524 451,524 
58,100 58,100 58,100 
139,955 75,685 55,575 

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 

7<>l,865 660,973 M0,863 
1,440,914 1,447,292 1,402,627 

2,145,779 2,108,265 2,043,490 

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 

-43,716 -62,<m -82,718 
-43,716 -106,323 -189,041 

1,447,292 1,402,627 1,327,792 
() 0 0 

unprepared basin area (ha) = 26 

prepared basin area (ha) = 44 

beach area (ha) = 121 

pond area (ha) = 39 

beach evaporation factor = 0.80 

JAN FEii MAR 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 
2,671 2,357 2,357 71,170 
7,382 6,514 6,514 196,723 
424 374 374 li,300 

2,691 2,375 2,375 71,714 
930 820 820 24,772 

39,818 39,818 39,818 39,818 

812,269 810,610 810,610 1,173,850 

451,524 451,524 451,524 451,524 
58,100 58,100 58,100 58,100 
53,916 52,257 52,257 415,497 

0 0 0 0 
0 0 0 0 

139,605 139,605 139,605 139,605 
586,944 585,286 585,286 948,526 

58,100 58,100 58,100 58,100 
5,840 5,840 5,840 5,840 

52,2<i0 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 
173,0M 173,0M 173,064 173,0M 

812,269 810,610 810,610 1,173,850 

639,204 637,546 637,546 1,000,786 
1,327,792 1,250,468 1,170,656 1,090,844 
1,966,996 1,888,014 1,808,202 2,091,630 
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 
-84,376 -86,035 -86,035 277,205 
-273,417 -359,451 -445,486 -168,281 
1,250,468 1,170,656 1,090,844 1,555,981 

0 0 0 0 

2IY ~ ~ 
unprep' d basin runoff coeff. = 20% 24% 29% 

prep' d basin runoff coeff. = 90% 90% 90% 

beach runoff coeff. = 90% 90% 90% 

pit area nmoff 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 I.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 
74,156 32,010 25,805 32,639 23,718 295,633 

204,977 88,480 71,327 90,217 65,561 817,165 
11,774 5,083 4,097 5,182 3,766 46,940 
74,722 32,255 26,002 32,888 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 

1,189,612 967,139 934,382 970,457 923,371 11,138,573 

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 

431,260 208,787 176,030 212,104 165,018 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 
139,605 139,605 139,605 139,605 139,605 1,675,256 
900,434 589,652 563,688 620,141 630,116 7,859,993 

58,100 58,100 58,100 58,100 58,100 697,200 
5,840 5,840 5,840 5,840 5,840 70,080 
52,260 52,260 52,260 52,2<i0 52,260 627,120 

167,224 167,224 167,224 167,224 167,224 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 

236,919 325,228 318,435 298,056 240,994 2,651,460 

1,189,612 967,139 934,382 970,457 923,371 11,138,573 

952,694 Ml,912 615,948 672,401 682,376 8,487,113 
1,555,981 1,760,095 1,653,426 1,520,793 1,444,614 
2,508,675 2,402,007 2,269,374 2,193,194 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 
16,572 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 
204,113 -106,669 -132,633 -76,179 -66,204 -345,853 
35,832 -70,836 -203,469 -279,648 -345,853 

1,760,095 1,653,426 1,520,793 1,444,614 1,441,040 
196,367 84,526 68,139 86,185 0 435,218 



Knight Piesold Ltd. 
CONSULTING ENGINEERS 

assumpt10ns: 
daily ore throughput (tpd) = 13,42.5 

tails % solids = 35% 

tails S.G. = 2.78 

initial pond volume (m3) = 1,441,040 

water content of ore = 4 % 
21Y9514:53 

J:'JOD\DATA\1'5}41WATf.RllAL\'..7ATWllALXLS 

DESCRIPTION 

, Rainfall (mm/month) A 

l I Snowfall (mm/month) 

• Evaporation (mm/month) 

<WATER IN> (1113) 

I With slurry 
! Precipitation onto pond 
3 Br.1ch runoff 
! Unprep'd basin runoff 
i Prcp'd basin runoff 
i Recovery from open pit: 

' 
I > > > Total Water Input 

<WATER OUT> (ni3) 

Supernatant Recovery 
) ( +) Recovery from tailings 
) (-) Seepage 

I ( +) Total precipitation nmoff 

! (-) Evaporation from pond 
l (-) Evaporation from beach 
l ( +) Consoli<btion to final density 
\ Sub-total (Water recovered as S/N) 

Underdrainage recovery 
\ ( +) Underdrainage 

7 (-) Seepage losses 
l Suh-total (Water recovered '" U/D) 

lJnrecoverahJe Water 
) Water retained in tailings 

precipitation 
g/w infiltration 

1 
2 
2 

) Evaporation from beach and pond 

2 

2 
2 
2 
2 
2 
2 

I Seepage losse.'\ 
l Sub-toL1I (Unrecoverable waler) 

l > > > Total Water Output 

l Monthly water available (excluding stored water in TSF) 
5 AvaiL1ble stored water in TSF at beginning of month 

6 Total Monthlv Water Ami/able 
7 Water included with slurry 
R Prcsh water input to mill 
9 Water in ore 
0 Water for dust control on roads 
1 Total Mill \VaJer Required 
2 Additional makeup water required 
3 Monthly precipitation waler surplus/deficit 

34 ~ Annual cumula1ive precipitation surplus/deficit 
; Total water in TSP at end of month (incl. mine site runoff) 
\ Excess runoff not diverted into tailings pond 

I. M 
IMPERIAL ME1•.:L.S CORPORATION 

M1'. POLLEY PROJECT 
TAILINGS STORAGE FACILITY 
MONTHLY WATER llALANCE 

YEARS 

min. fresh water makeup(%)= 2% 

initial dry density (tfm3) = 0.9 

final dry density (tfm3) = l.3 

total pit area (ha) = 40 

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 
21,915 7,849 3,448 
60.648 21,723 9,543 

3,012 1,079 474 
8,254 2,957 1,299 
10,d61 3,747 1,646 
39,818 39,818 39,818 

902,461 835,525 814,581 

451,524 451,524 451,524 
58,100 58,100 58,100 
144,108 77,172 56,228 
6,810 0 () 

16,752 0 () 

139,605 139,605 139,605 
653,574 610,201 589,256 

58,100 58,100 58,100 
5,840 5,840 5,840 
52,2(~) 52,260 52,260 

167,224 167,224 167,224 
23,562 0 0 
5,840 5,840 5,840 

196,626 173,064 173,064 

902,461 835,525 814,581 

705,834 662,461 641,516 
1,441,040 1,461,562 1,423,104 
2,146,875 2,124,023 2,064,620 
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 

-42,746 -61,120 -82,064 
-42,746 -103,866 -185,930 

1,461,562 1,423,104 1,350,995 
0 0 0 

unprepared basin area (ha) = 26 

prepared basii1 area (ha) = 19 

beach area (ha) = 140 

pond area (ha) = 45 

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 0.0 0.0 

758,353 758,353 758,353 758,353 
3,085 2,722 2,722 82,217 
8,538 7,534 7,534 227,528 
424 374 374 11,300 

1,162 1,025 1,025 30,967 
l,473 l,300 1,300 39,246 

39,818 39,818 39,818 39,818 

812,853 811,126 811,126 1,189,429 

451,524 451,524 451,524 451,524 
58,100 58,100 58,100 58,100 
54,501 52,773 52,773 431,076 

0 0 0 0 
0 0 0 0 

139,605 139,605 139,605 139,605 
587,529 585,802 585,802 964,105 

58,100 58,100 58, 100 58,100 
5,840 5,840 5,840 5,840 
52,260 52,ZC,0 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 

812,853 811, 126 811,126 1,189,429 

639,789 638,062 638,062 1,016,365 
1,350,995 1,276,111 1,198,451 1,120,791 
1,990,784 1,914,172 1,836,513 2,137,156 
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 
-83,792 -85,519 -85,519 292,784 
-269,722 -355,241 -440,7(1() -147,975 
1,276,111 1,198,451 1,120,791 1,650,935 

0 0 0 0 

!ln: ~ wet 

unprep'd basin runoff coeff. = 20% 24% 29% 

prep'd basin runoff coeff. = 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 1.5 301.8 

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 
85,667 36,979 29,810 37,705 27,400 341,520 

237,074 102,335 82,496 104,344 75,827 945,122 
11,774 5,083 4,097 5,182 3,766 46,940 
32,267 13,928 11,228 14,202 10,320 128,634 
40,893 17,652 14,230 17,998 13,079 163,023 
39,818 39,818 39,818 39,818 39,818 477,816 

1,205,845 974,146 940,031 977,601 928,563 11,203,287 

451,524 451,524 451,524 451,524 451,524 5,418,284 
58,100 58,100 58,100 58,100 58,100 697,200 

447,492 215,794 181,678 219,249 170,210 2,103,055 
21,338 50,848 48,578 41,768 22,700 192,042 
52,490 125,082 119,498 102,746 55,840 472,406 
139,605 139,605 139,605 139,605 139,605 1,675,256 
906,693 572,893 546,631 607,763 624,698 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 
52,260 52,2(1() 52,260 52,2m 52,260 627 ,120 

167,224 167,224 167,224 167,224 167,224 2,006,692 
73,828 175,930 168,076 144,514 78,540 664,448 
5,840 5,840 5,840 5,840 5,840 70,080 

246,892 348,994 341,140 317,578 251,604 2,741,220 

1,205,845 974,146 940,031 977,601 928,563 11,203,287 

958,953 625,153 598,891 660,023 676,958 8,462,067 
1,650,935 1,861,307 l,737,879 1,588,190 1,499,633 
2,(109,888 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 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 

210,373 -123,428 -149,690 -88,557 -71,622 -370,900 
62,397 -61,031 -210,720 -299,277 -370,900 

1,861,307 1,737,879 1,588,190 1,499,633 1,507,113 
247,868 106,757 86,060 108,852 0 549,537 



Knight Piesold Ltd. - CSll'J~i\tp~bh~:G ENGINEERS 

daily ore throughput (tpd) = 13,425 

L1ils % solids = 35 % 

tails S.G. = 2.78 

initial pond volume (m3) = 1,507,113 

water content of ore = 4 % 
]l~/Q5 I~:~~ 

J;IJOll\DATAll<l'HIWATEJ.'IIAL\STAlWMLXJ.S 

DESCRIPTION 

, Rainfall (mm/month) 
I Snowfall (mmlmontl1) 

• Evapomtion (mm/month) 

<WA'rnR IN> (1113) 

I With slurry 

! Precipitation onto pond 
\ Beach runoff 
I Un prep' d basin runoff 
I Prep'd basin runoff 

' Recovery from open pit: precipitation 

I g/w infiltration 

~ > > > Total Water Input 

<WATER Olff> (m3) 

SupemaL1nl Recovery 
9 ( +) Recovery from tailings 
) (·) Seepage 
I ( +) Tolal precipitation runoff 

l (-) Evaporation from pond 

3 (·) Evaporation from beach 
4 ( +) Consolidation 10 final density 
5 Sub·lnt1l (Water recovered as S/N) 

Underdrainage recovery 
6 ( +) Underdrainage 
7 (·) Seepage lo<Scs 
8 Sub-total (Waler recovered as U/D) 

t In recoverable Water 
9 Water reL1ined in tailings 

0 Evaporation from beach and pond 

I Seepage losses 
2 Sub-total (Unrecoverable water) 

3 > > > Total Water Output 

4 Monthly water available (excluding stored water in TSF) 
5 Available stored water in TSF at beginning of month 
6 Total Monthly Water Available 

7 Water included with slurry 
8 Fresh water input to mill 
.9 Water in ore 
>O Water for dust control on roads 
i 1 Totai Mill Water Required 

i2 Addilional rru1kcup water required 
13 Monthly prccipiL1tion water surplus/deficit 
kt Annual cumulative precipitation surplus/deficit 
15 Total water in TSF at end of month (incl. mine site nmnff) 
16 Excess nmoff not diverted intn tailings pond 

I!.'. M 
IMPERIAL META..:;:> CORPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACILITY 
MONTHLY WATER BALANCE 

YEAR6 

min. fresh water makeup(%) = 2% 

initial dry density (tfm3) = O. 9 

final dry density (t1m3) = 1.3 

total pit area (ha) = 40 

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 
24,811 8,887 3,904 
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 

451,524 451,524 451,524 

58,100 58,100 58,100 
147,902 78,531 56,825 
7,710 0 0 
16,992 0 0 

139,605 139,605 139,(>05 
656,228 611,%0 589,853 

58,100 58, IOO 58,100 
5,840 5,840 5,840 
52,2(~) 52,260 52,260 

167,224 167,224 167,224 

24,702 0 0 

5,840 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 1,432,504 
2,215,602 2,130,841 2,074,617 
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 

-40,092 -.59,761 -81,467 
-40,()92 -99,853 -181,320 

1,467,(121 1,432,504 1,362,126 
70,477 0 0 

unprepared basin area (ha) = 15 

prepared basin area (ha) = 22 

beach area (ha) = 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 0.0 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,(>05 139,605 139,605 139,605 
588,()63 586,273 586,273 978,339 

58,100 58,HXl 58,100 58,100 
5,840 5,840 .\840 5,840 
.52,260 52,2(>0 52,2(~) 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 

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 
2,002,449 1,927,324 1,851,031 2,166,804 
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 
-83,257 -85,048 -85,048 307,018 
-264,578 -349,625 -434,673 -127,654 
1,288,791 1,212,498 1,136,205 1,707,627 

0 0 0 0 

!!!)'. ~ wet 
unprep' d basin runoff coeff. = 20% 24% 29% 

prep'd basin runoff coeff. = 90% 90% 90% 

beach runoff coeff. = 90% 90% 90% 

pit area nmoff 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 
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 27,081 
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 58,100 697,200 

462,324 222,196 186,839 225,776 174,954 2,162,181 
24,158 57,568 54,998 47,288 25,700 217,422 
53,242 126,874 121,210 104,218 56,640 479,174 
139,605 139,605 139,605 139,605 139,605 1,675,256 
917,953 570,783 543,6(>0 607,299 625,642 7,861,925 

58,100 58, IOO 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 52,260 627,120 

167,224 167,224 167,224 167,224 167,224 2,006,692 
77,400 184,442 176,208 151,506 82,340 696,596 
5,840 5,840 5,840 5,840 5,840 70,080 

250,464 357,506 349,272 324,570 255,404 2,773,368 

1,220,676 980,548 945,192 984,129 933,306 11,262,414 

970,213 623,043 595,920 659,559 677,902 8,489,045 
1,707,627 1,929,259 1,803,721 1,651,061 1,562,039 
2,677,840 2,552,302 2,399,641 2,310,620 2,239,941 
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 25,000 150,000 

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 1,803,721 1,651,061 1,562,039 1,491,361 
276,047 118,921 95,866 121,255 88,116 770,682 



CC?,~~.~~J,\~:G ENGINEERS 

daily ore throughput (tpd) = 13,425 

tails % solids = 35 % 

tails S.G. = 2.78 

initial pond volume (m3) = 1,491,361 

water content of ore = 4 % 
1!~195 1c:~3-

J;\J'On\l>ATA\16H\WATERI!At\STA1WRALX1S 

DESCRIPTION 

, Rainfall (mm/month) 
I Snowfall (mm/month) 
: Evaporation (mm/month) 

<WATER IN> (m3) 

I With slurry 

! Precipitation onto pond 
\ Beach runoff 
I Unprep'd basin runoff 
I Prep'd basin runoff 

\ Recovery from open pit: precipitation 
I g/w infiltration 

l > > > Total Water Input 

<WATER OlJT> (m3) 

Supernatant Recove1y 
9 ( +) Recovery from tailings 
") (-) Seepage 

1 ( +) Total precipi~1tion runoff 

2 (-) Evaporation from pond 

3 (-) Evaporation from beach 
1 ( +) Consolidation to final density 
5 Sub-total (Water recovered as S/N) 

llnderdr.iinage recovery 

6 ( +) !Jnderdrainage 

7 (-) Seepage losses 
8 Suh-total (Water recovered as U/D) 

Unrecoverable Water 

9 Water retained in tailings 
() Evaporation from beach and pond 

1 Seepage lrn;ses 

2 Sub-total (Unrecoverable water) 

3 > > > Total Water Output 

4 Monthly water available (excluding stored water in TSF) 
5 Available stored water in TSP at beginnin~ of month 
6 Total Monthlv Water .frailab/e 

7 Water included with slurry 
8 Fresh water input to mill 
:9 \\Tater in ore 

~l Water for dust control on roads 
11 Total Mill Water Required 
12 Additional makeup water required 
13 Monthly precipi~ttion water surplus/deficit 
14 Annrn1l cumulative precipitation surplus/deficit 
15 Total water in TSP at end of month (incl. mine site runoff) 
16 Exce.<S nmoff not <livened into tailings pond 

IL .bl 
IMPERIAL METl\LS CORPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACILITY 
MONTHLY WATER BALANCE 

YEAR7 

min. fresh water makeup(%)= 2% 

initial dry density (t1m3) = 0. 9 

final dry density (t/m3) = J.3 

total pit 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 
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,(>()5 139,005 139,605 
661,552 613,919 590,890 

58,100 58,100 58,100 

5,840 5,840 5,840 
52,260 52,260 52,2(>() 

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 l,530,099 1,472,697 
2,205,173 2,1%,277 2,115,847 
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 

-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 

unprepared basin area (lia) = 15 

prepared basin area (lia) = 13 

beach area (lia) = 145 

pond area (ha) = 58 

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 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 
795 702 702 21,188 

2,359 2,081 2,081 62,852 
39,818 39,818 39,818 39,818 

814,315 812,415 812,415 1,228,374 

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 

139,605 139,(>()5 139/>05 139,(>()5 
588,990 587,091 587,091 1,003,049 

58,100 58,100 58,100 58,100 
5,840 5,840 5,840 5,840 
52,2(>() 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 

814,315 812,415 812,415 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 1,971,202 1,896,104 2,236,964 
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 
-82,330 -84,229 -84,229 331,729 
-254,931 -339,1(>() -423,390 -91,661 
1,331,851 1,256,753 1,181,655 1,789,153 

0 0 0 0 

!!J:y f!Y£:. wet 

unprep"d basin runoff coeff. = 20% 24% 29% 

prep'd basin runoff coeff. = 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 1.5 301.8 
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 
22,077 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 39,818 477,816 

1,246,424 991,663 954,151 995,461 941,541 11,365,058 

451,524 451,524 451,524 451,524 451,524 5,418,284 
58,100 58,100 58,100 58,100 58,100 697,200 

488,071 233,310 195,799 237,108 183,189 2,264,826 
27,025 64,400 61,525 52,900 28,750 243,225 
54,332 129,472 123,692 106,352 57,800 488,988 
139,605 139,605 139,605 139,605 139,605 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 5,840 5,840 5,840 70,080 
52,2(>0 52,2(>() 52,260 52,2(>() 52,260 627,120 

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 

992,003 624,726 595,870 663,145 681,927 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 2,352,502 
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 

243,422 -123,854 -152,711 -85,436 -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 1,603,921 
287,890 124,033 99,987 126,468 91,904 756,609 



Knight Pie sold Ltd. - C<;l~~,Yp~hh~G ENGINEERS 

daily ore throughput (tpd) = 13,425 

tails % wlids = 35 % 

tails S.G. = 2.78 

initial pond volume (m3) = 1,603,921 

water content of ore = 4 % 

21~!';5 I•:~) 

J:IJO}rJ)ATA\L6J(\WATiiJ:IIAL\STA1WnAL.XIS 

ESCRIPTION 

AllRainfall (mm/month) 
ll Snowfall (mm/month) 

C Evaporation (mm/month) 

1 

2 
3 

4 

6 

7 

8 

<WATER IN> (m3J 

With slurry 

Precipitation onto pond 

Beach runoff 
Unprep'd ba<in runoff 
Prep'd basin runoff 
Recovery from open pit: 

> > > Total Water Input 

<WATER OUT> (m3) 

Supernatant Recovery 
9 ( +) Recovery from ~1ilings 

JO (-) Seepage 
11 ( +) Total precipitation runoff 
12 (-) Evaporation from pond 

13 (-) Evaporation from beach 

14 ( +) Consolidation to final density 

15 Sub-total (Water recovered as SIN) 

lfndcrdrainage recovery 

1611 ( +) Underdrainage 
17 (-) Seepage losses 

18 Sub-total (Water recovered as ll/D) 

lJnrecovcrahlc Water 

precipitation 
g/w infiltration 

Waler retained in tailings 
Evaporation from beach and pond 
Seepage Jos;es 

2211Sub-total (Unrecoverable water) 

> > > To~1I Water Output 

water avaibble (excluding stored water in TSF) 

vaibble stored water in TSF at beginning of month 

26llfow1 Momhlv Water Ami/able 
27 Water included with slurry 
28 rresh water input to mill 

29 Water in ore 
30 Water for dust control on roads 

31 Total Mill Water Re uired 
32 Additional makeup water required 
33 Monthly precipitation water surplus/deficit 
34 Annual cumulative precipitation surplus/deficit 
35 Total water in TSF at end of month (incl. mine site nmoff) 

36 Excess nmnff not diver1cd into tailings pond 

IL A.8 
IMPERIAL METt.c:S CORPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE i<ACILITY 
MONTHLY WATER BALANCE 

YEARS 

min. fresh water makeup(%) = 2% 

initial d1y density (t1m3) = 0.9 

fmal dry density (tlm3) = 1.3 

total pit area (ha) = 65 

pit g/w infiltration (m3/mo) = 39,818 

OCT 

48.3 

12.0 

15.0 

758,353 

30,(i04 
61,951 

695 

7,820 
16,753 

39,818 

NOV 

17.3 
39.7 

0.0 

758,353 

10,962 
22,189 

249 
2,801 

6,001 
39,818 

DEC 

7.6 

66.7 

0.0 

758,353 

4,815 
9,748 

109 
1,230 
2,636 
39,818 

unprepared basin area (ha) = 6 

prepared basin area (ha) = 18 

beach area (Ila) = 143 

pond area (ha) = 63 

beach evaporation factor = 0.80 

JAN 

6.8 

68.1 

0.0 

758,353 

4,309 
8,722 

98 
1,101 
2,359 

39,818 

FEB 

6.0 

51.7 

0.0 

758,353 

3,802 

7,696 
86 
971 

2,081 
39,818 

MAR 

6.0 
38.2 

0.0 

758,353 
3,802 

7,696 
86 

971 
2,081 

39,818 

APR 

24.2 

18.7 

0.0 

758,353 

114,814 
232,417 

2,608 

29,337 
62,852 
39,818 

unprep'd basin runoff cocff. = 

prep'd basin runoff cocff. = 
beach runoff cocff. = 

pit area runoff cocff. = 

MAY 

45.3 

5.3 

47.0 

758,353 

119,631 
242,169 
2,717 

30,568 
65,489 

39,818 

JUN 

81.5 

0.0 

112.0 

758,353 

51,640 

104,534 
1,173 
13,195 

28,269 
39,818 

J 

65.7 
0.0 

107.0 

758,353 
41,629 

84,269 
946 

10,637 

22,789 
39,818 

915,993 840,372 816,710 814,759 812,807 812,807 1,240,199 1,258,746 996,981 958,439 

451,524 
58,100 
157,641 
9,510 

17,112 

139,605 
664,047 

58,100 

5,840 

52,260 

167,224 

26,622 
5,840 

199,686 

915,993 

716,307 

1,603,921 

2,320,228 
758,353 
18,200 

16,572 

25,000 

748..!.581 
0 

-32,273 
-32,273 

1,571,648 
76,536 

451,524 
58,100 
82,020 

0 
0 

139,605 

615,048 

58,100 

5,840 
52,2(i() 

167,224 

0 
5,840 

173,064 

840,372 

667,308 

1,571,648 
2,238,956 

758,353 
18,200 

16,572 
0 

723_281 
0 

-56,273 
-88,546 

1,515,375 

27,413 

451,524 
58,100 
58,357 

0 
0 

139,605 

591,386 

58,100 

5,840 
52,2(;) 

167,224 

0 
5,840 

173,064 

816,710 

643,646 
1,515,375 

2,159,021 

758,353 
18,200 

16,572 

0 
723..!.581 

0 
-79,935 
-168,481 
1,435,440 

12,043 

451,524 
58,100 
56,406 

0 
0 

139,605 

589,434 

58,100 

5,840 
52,2(i() 

167,224 

0 
5,840 

173,064 

814,759 

641,694 
1,435,440 

2,077,135 

758,353 
18,200 

16,572 
0 

723..!.581 
0 

-81,886 
-250,367 

1,364,329 
0 

451,524 
58,100 
54,454 

0 
0 

139,605 

587,483 

58,100 

5,840 
52,2(;) 

167,224 

0 
5,840 

173,064 

812,807 

639,743 
1,364,329 

2,004,072 

758,353 
18,200 

16,572 

_o_ 
723_281 

0 
-83,838 
-334,205 
1,289,999 

0 

451,524 
58,100 
54,454 

0 

0 
139,605 

587,483 

58,100 

5,840 

52,260 

167 ,224 

0 
5,840 

173,064 

812,807 

639,743 
1,289,999 

1,929,742 

758,353 
18,200 

16,572 

0 
723_281 

0 
-83,838 

-418,043 
1,215,669 

0 

451,524 
58,100 

481,847 
0 
0 

139,605 
1,014,875 

58,100 

5,840 

52,2(i() 

167,224 

0 
5,840 

173,064 

1,240,199 

1,067,135 

1,215,669 
2,282,804 

758,353 
18,200 

16,572 
0 

723..!.581 
0 

343,554 
-74,488 

1,846,359 

0 

451,524 
58,100 

500,393 
29,798 

53,618 

139,605 

950,006 

58,100 

5,840 

52,260 

167,224 

83,416 
5,840 

256,480 

1,258,746 

1,002,266 
1,846,359 
2,848,624 

758,353 
18,200 

16,572 

25,000 

748..!.581 
0 

253,685 

179,197 
2,100,044 
299,733 

451,524 

58,100 
238,629 

71,008 
127,770 

139,605 

572,879 

58,100 

5,840 

52,260 

167,224 

198,778 
5,840 

371,842 

996,981 

625,139 
2,100,044 

2,725,183 
758,353 

18,200 
16,572 

25,000 

748_281 
0 

-123,441 
55,756 

l,976,603 

129,145 

451,524 
58,100 

200,086 
67,838 

122,066 
139,(i05 

543,211 

58,100 

5,840 
52,2()() 

167 ,224 

189,904 
5,840 

362,968 

958,439 

595,471 
1,976,603 

2,572,074 

758,353 
18,200 

16,572 
25,000 

748..!.581 
0 

-153,110 
-97,354 

l,823,493 

104,108 

!!a 
20% 

90% 

90% 

45% 

83.0 
0.0 

92.0 

758,353 

52,654 

106,586 
1,196 
13,454 

28,824 
39,818 

1,000,884 

451,524 

58,100 
242,532 
58,328 

104,954 

139,605 

612,278 

58,100 

5,840 

52,260 

167,224 

163,282 
5,840 

336,346 

1,000,884 

664,538 
1,823,493 
2,488,032 

758,353 

18,200 
16,572 
25,000 

748..!.581 
0 

-84,042 

-181,396 
1,739,451 
131,680 

~ 

24% 

90% 

90% 

50% 

58.9 

1.5 

50.0 

758,353 

38,263 
77,456 

869 

9,777 
20,946 
39,818 

945,482 

451,524 

58,100 
187,130 
31,700 

57,040 

139,605 

631,418 

58,100 

5,840 
52,2()() 

167,224 

88,740 
5,840 

261,804 

945,482 

683,678 
1,739,451 

2,423,129 
758,353 

18,200 
16,572 

25,000 

748..!.581 
0 

-64,902 
-246,298 
1,674,549 

95,692 

wet 

29% 

90% 

90% 

55% 

450.4 
301.8 

423.0 

9,100,232 
476,924 

965,432 
10,832 
121,864 

261,080 
477,816 

11,414,180 

5,418,284 
697,200 

2,313,948 
268,182 

482,558 

1,675,256 

7,959,548 

697,200 

70,080 

627,120 

2,006,692 
750,740 

70,080 
2,827,512 

11,414,180 

8,586,668 

9,100,232 
218,406 
198,860 

150,000 
8,832,966 

0 
-246,298 

876,349 



/(night Piesold Ltd. 
CONSUL TING ENGINEERS 

assumptions: 
cbily ore throughput (tpd) = 13,425 

"'ils % solids = 35% 

tails S.CI. = 2.78 

initial pond volume (m3) = 1,674,549 

water content of ore = 4 % 

1f~{Q~ 14:~3 

J:\JOIN:IATAll~l~\WATD.ML\TI"A'IWnALXIS 

"llRainfall (mm/month) 
ll Snowfall (mm/month) 

C Evaporation (mm/month) 

I 
2 

4 
5 
6 

8 

<WATER IN> (ni3) 

With slurry 
Precipitation onto pond 
Reach runoff 
Unprep'd ba.<in runoff 
Prep'd basin nmoff 
Recovery from open pit: 

> > > Total Water Input 

<WATim OUT> (1n3) 

Supema~mt Recovery 

91 ( +) Recovery from L'ilings 
10 (-) Seepage 
11 ( +) Total precipitation runoff 

12 (-) Evaporation from pond 
13 (-) Evaporation from beach 
14 ( +) Consolidation to final density 
15 Sub-total (Water recovered as SIN) 

l Tndcrdrainage recovery 
1611 (+) Underdrainage 
17 (-) Seepage loS<es 

Sub-toL'I (Water recovered as U/D) 

Unrecoverable Water 

precipitation 
glw infiltration 

Water retained in tailings 
Evaporation from beach and pond 

Seepage losses 
2211Sub-total (Unrecoverable water) 

> > > Total Water Output 

nthly water available (excluding stored water in TSF) 

vaibble stored water in TSP at beginning of month 

26 fora/ Mon1hlv \Valer Ami/able 

27 Water included with slurry 

28 Pre.<h water input to mill 

29 \Vater in ore 
30 \Vatcr for dust control on roads 
31 Total Mill Water Re uired 
32 Additional makeup water required 
33 Monthly precipitation water surplus/deficit 

34 Annual cumulative precipitation surplus/deficit 
35 Tot1I water in TSP at end of month (incl. mine site runoff) 
3(1 Excess nmnff nnt diver1cd inlo tailings pond 

TA \.9 
IMPERIAL META:..;.; CoRPORNTION 

MT. POLLEY PROJECT 
TAILINGS STORNGE FACILITY 
MONTIIL Y WATER BALANCE 

YEAR9 

min. fresh water makeup(%) = 2% 

initial dry density (tfm3) = 0.9 

final dry density (tfm3) = 1.3 

total pit area (ha) = 65 

pit glw infiltration (m3/mo) = 39,818 

OCT 

48.3 
12.0 

15.0 

758,353 
33,597 

60,561 
695 

6,517 
16,753 

39,818 

NOV 

17.3 
39.7 

0.0 

758,353 
12,034 

21,691 
249 

2,334 
6,001 

39,818 

DEC 

7.6 

66.7 
0.0 

758,353 

5,286 
9,529 

109 
1,025 
2,636 

39,818 

unprepared basin area (ha) = 6 

prepared basin area (ha) = 15 

beach area (ha) = 139 

pond area (ha) = 70 

beach evaporation factor = 0.80 

.JAN 

6.8 
68.1 

0.0 

758,353 
4,730 
8,526 

98 
917 

2,359 
39,818 

FEB 

6.0 

51.7 
0.0 

758,353 

4,173 
7,523 

86 

810 
2,081 
39,818 

MAR 

6.0 

38.2 
0.0 

758,353 

4,173 
7,523 

86 
810 

2,081 
39,818 

APR 

24.2 

18.7 
0.0 

758,353 

126,042 
227,202 

2,608 
24,448 
62,852 
39,818 

unprep"d basin nmoff coeff. = 

prep'd basin runoff coeff. = 
beach runoff coeff. = 

pit area runoff coeff. = 

MAY 

45.3 

5.3 
47.0 

758,353 

131,330 
236,734 

2,717 
25,474 
65,489 
39,818 

JUN 

81.5 
0.0 

112.0 

758,353 
56,690 
102,188 
1,173 
10,996 
28,269 

39,818 

JUL 

65.7 
0.0 

107.0 

758,353 
45,700 

82,377 
946 

8,864 
22,789 
39,818 

916,293 840,479 816,757 814,801 812,844 812,844 1,241,322 1,259,915 997,486 958,846 

451,524 
58,100 
157,940 
10,440 

16,728 

139,605 
663,800 

58,100 

5,840 
52,260 

167,224 
27,168 
5,840 

200,232 

916,293 

716,060 

1,674,~49 

2,390,609 

758,353 
18,200 

16,572 
25,000 

748,,_581 
0 

-32,520 

-32,520 
1,642,028 

79,566 

451,524 
58,100 
82,127 

0 
0 

139,605 
615,155 

58,100 
5,840 

52,260 

167,224 
0 

5,840 

173,064 

840,479 

667,415 

1,642,028 

2,309,444 
758,353 

18,200 
16,572 

0 

723_,_581 
0 

-56,165 

-88,686 
1,585,863 

28,499 

451,524 
58,100 
58,404 

0 
0 

139,605 
591,433 

58,100 

5,840 
52,260 

167,224 
0 

5,840 

173,064 

816,757 

643,693 

1,585,863 
2,229,556 

758,353 

18,200 
16,572 

0 
723_,_581 

0 

-79,888 

-168,573 
1,505,975 

12,520 

451,524 
58,100 
56,448 

0 
0 

l39,(J05 
589,476 

58,100 

5,840 
52,260 

167,224 
0 

5,840 

173,064 

814,801 

641,736 

1,505,975 

2,147,712 
758,353 

18,200 
16,572 
_o _ 
723_,_581 

0 
-81,844 

-250,417 
1,424,131 

11,202 

451,524 
58,100 

54,492 
0 
0 

139,605 
587,520 

58,100 
5,840 

52,260 

167,224 
0 

5,840 

173,064 

812,844 

639,780 

1,424,131 

2,063,911 
758,353 

18,200 

16,572 
_ o_ 
723_,_581 

0 
-83,801 

-334,218 
1,350,214 

0 

451,524 
58,100 

54,492 
0 
0 

139,605 
587,520 

58,100 
5,840 

52,260 

167,224 
0 

5,840 

173,064 

812,844 

639,780 

1,350,214 

1,989,994 
758,353 

18,200 
16,572 

0 

723,,_581 
0 

-83,801 
-418,()19 

1,276,298 
0 

451,524 
58,100 

482,969 
0 
0 

139,(,05 

1,015,998 

58,100 
5,840 

52,260 

167,224 
0 

5,840 

173,064 

1,241,322 

1,068,258 
1,276,298 

2,344,556 

758,353 
18,200 

16,572 
0 

723.!.581 
0 

344,677 
-73,341 

1,919,476 
0 

451,524 
58,100 
501,563 
32,712 

52,414 
139,605 
949,465 

58,100 
5,840 

52,260 

167,224 
85,126 

5,840 
258,191 

1,259,915 

1,001,725 

1,919,476 
2,921,201 

758,353 
18,200 

16,572 
25,000 

748.z.581 
0 

253,144 

179,803 
2,172,620 
311,575 

451,524 
58,100 

239,134 

77,952 
124,902 
139,605 
569,308 

58,100 

5,840 
52,260 

167,224 
202,854 

5,840 
375,919 

997,486 

621,568 

2,172,620 
2,794,188 

758,353 

18,200 
16,572 
25,000 

748.z.581 
0 

-127,013 

52,790 
2,045,(,()7 

134,256 

451,524 
58,100 

200,493 
74,472 
119,326 
139,(,05 

539,723 

58,100 

5,840 
52,260 

167,224 
193,798 
5,840 

366,863 

958,846 

591,983 
2,045,607 

2,637,591 
758,353 

18,200 
16,572 
25,000 

748_,_581 
0 

-156,597 

-103,808 
1,889,010 
108,229 

.!ill'. 
20% 

90% 

90% 

45% 

AUG 

83.0 

0.0 
92.0 

758,353 

57,803 
104,194 

1,196 
11,212 
28,824 
39,818 

1,00J,399 

451,524 
58,100 
243,047 
64,032 

102,598 
139,605 
609,445 

58,100 
5,840 

52,260 

167,224 
166,630 

5,840 
339,695 

1,001,399 

661,705 
1,889,010 

2,550,715 

758,353 
18,200 

16,572 
25,000 

748_,_581 
0 

-86,876 
-190,684 
1,802,134 
136,892 

~ 

24% 

90% 

90% 

50% 

58.9 

1.5 

50.0 

758,353 
42,005 

75,718 
869 

8,148 
20,946 
39,818 

945,857 

451,524 
58,100 
187,504 

34,800 
55,760 
139,605 

629,972 

58,100 
5,840 

52,260 

167,224 

90,560 
5,840 

263,624 

945,857 

682,232 

1,802,134 
2,484,366 

758,353 
18,200 

16,572 
25,000 

748_,_581 
0 

-66,348 

-257,032 
1,735,786 

99,479 

~ 
29% 

90% 

90% 

55% 

450.4 
301.8 

423.0 

9,100,232 

523,563 

943,768 
10,832 
101,553 
261,080 

477,816 

11,418,844 

5,418,284 
697,200 

2,318,612 

294,408 
471,730 

1,675,256 
7,948,814 

697,200 
70,080 

627,120 

2,006,692 
766,138 

70,080 
2,842,910 

11,418,844 

8,575,934 

9,100,232 
218,406 

198,860 
150,000 

8,83b_966 

0 
-257,032 

922,218 



/(night Piesold Ltd. 
CONSULTING ENGINEERS 

assumptions: 
d;iily ore throughput (tpd) = 13,425 

tails % solids = 35 % 

tails S.G. = 2.78 

initial pond volume (m3) = l,735,786 

water content of ore = 4 % 
11Y'>5JC:53 

J;IJOnlDATA\1624\WATERJ\.\J.l.'>'TAlW.MLXJ.S 
---~-· -·- ---·-

DESCRIM'lON 

A ' Rainfall (mm/month) 
I Snowfall (mm/month) 
' Evapor;1tion (mm/month) 

<WATER IN> (ni3) 

I With slurry 
! Precipitation onto pond 
I Beach runoff 
I lJnprep'd basin nmoff 
; Prep'd basin runoff 
(, Recovery from open pit: 
I 

8 > > > Total Water Input 

<WATER OUT> (1113) 

Supernatant Recovery 
9 ( +) Recovery from tailings 
0 (-) Seepage 
l ( +) Total precipiuttion runoff 

1 (-) Evaporation from pond 
l (-) Evaporation from beach 
4 ( +) Con•olidation to final density 
S Suh-total (Water recovered a• SIN) 

I lnderdrainage recovery 
6 ( +) Underdrainage 

7 (-) Seepage losses 
8 Sub-tolal (Water recovered as lJ/D) 

Unrecoverable Waler 
9 Water retained in u1ilings 

precipilation 
g/w infiltration 

0 2 
2 
2 

Evaporation from beach and pond 

2 

2 
2 
2 
2 

Seepage losses 
~ Sub-total (Unrecoverable water) 

l > > > Total Water Output 

I Monthly water available (excluding stored water in TSF) 
\ AvaiL1ble stored water in TSP at beginning of month 
\ Total Monrhlv Water Ami/able 

7 Water included with slurry 

2 
2' 

< Fresh water input lo mill 
J \Vater in ore 
) Water for dust control on roads 
1 Total Mill Water Reauired 

2 Additional makeup water required 
3 Monthly precipitation water surplus/deficit 
4 Annual cumulative precipitation surplus/deficit 
.5 Total water in TSP at end of month (incl. mine •ite runoff) 
6 Excess nmoff not dive11ed into tailing~ pond 

TA! .• 10 
IMPERIAL META..;.o CORPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACILITY 
MONTHL.Y WATER BALANCE 

YEAR 10 

min. fresh water makeup(%) = 2% 

initial dry density (tfm3) = O. 9 

final dry density (t/m3) = 1.3 

total pit 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 
36,541 13,088 5,750 
59,648 21,365 9,386 

0 0 0 
7,385 2,645 1,162 
16,753 6,001 2,636 
39,818 39,818 39,818 

918,499 841,270 817,104 

451,524 451,524 451,524 
58,100 58,100 58,100 
160,146 82,917 58,752 
11,355 0 0 
16,476 0 0 

139,(>()5 139,605 139,605 
665,343 615,945 591,780 

58,HXJ 58,100 58,100 
5,840 5,840 5,840 
52,2(>0 52,2(>0 52,260 

167,224 167,224 167,224 
27,831 0 0 
5,840 5,840 5,840 

200,895 173,064 173,064 

918,499 841,270 817,104 

717,603 668,205 644,040 
1,735,786 1,704,809 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 16,572 
25,000 0 0 

748,581 723,581 723,581 
0 0 0 

-30,977 -55,375 -79,541 
-30,977 -86,352 -165,893 

1,704,809 1,649,433 1,569,893 
82,595 29,584 12,9% 

unprepared basin area (ha) = 0 

prepared basin area (ha) = 17 

beach area (ha) = 137 

pond area (ha) = 76 

beach evaporation 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 
5,144 4,539 4,539 137,089 
8,398 7,410 7,410 223,779 

0 0 0 0 
1,040 917 917 27,708 
2,359 2,081 2,081 62,852 
39,818 39,818 39,818 39,818 

815,111 813,118 813,118 1,249,598 

451,524 451,524 451,524 451,524 
58,100 58,100 58,100 58,100 
56,759 54,766 54,766 491,245 

0 0 0 0 
0 0 0 0 

139,605 139,605 139,605 139,(>05 
589,787 587,794 587,794 1,024,274 

58,100 58,100 58,100 58,100 
5,840 5,840 5,840 5,840 
52,2(1() 52,260 52,260 52,2(>0 

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 

815,111 813,118 813,118 1,249,598 

642,047 640,054 640,054 1,076,534 
1,569,893 1,488,359 1,415,093 l,34J ,827 
2,211,940 2,128,413 2,055,147 2,418,360 
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 
-81,534 -83,527 -83,527 352,953 
-247,427 -330,953 -414,480 -61,527 
1,488,359 1,415,093 1,341,827 2,004,647 

11,628 0 0 0 

!!a ~ wet 

unprep'd basin runoff coeff. = 20% 24% 29% 

prep'd basin runoff coeff. = 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 1.5 301.8 

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 20,946 261,080 
39,818 39,818 39,818 39,818 39,818 477,816 

1,268,539 1,001,209 961,847 1,005,195 948,615 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 
510,186 242,856 203,494 246,842 190,262 2,352,990 
35,579 84,784 80,999 69,644 37,850 320,211 
51,625 123,021 117,529 101,053 54,920 464,623 
139,605 139,605 139,605 139,605 139,605 1,675,256 
956,011 568,079 537,995 609,173 630,520 7,964,495 

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 52,2(>0 52,2(i(J 52,260 52,260 627,120 

167,224 167,224 167,224 167,224 167,224 2,006,692 
87,204 207,805 198,528 170,697 92,770 784,834 
5,840 5,840 5,840 5,840 5,840 70,080 

260,268 380,869 371,592 343,761 265,834 2,861,606 

1,268,539 1,001,209 961,847 1,005,195 948,615 11,453,222 

1,008,271 620,339 590,255 661,433 682,780 8,591,615 
2,004,647 2,264,337 2,136,096 1,977,770 1,890,623 
3,012,918 2,884,676 2,726,350 2,639,203 2,573,403 
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 

259,690 -128,241 -158,326 -87,147 -65,800 -241,351 
198,164 69,922 -88,404 -175,551 -241,351 

2,264,337 2,136,096 1,977,770 1,890,623 1,824,823 
323,418 139,368 112,350 142,105 103,267 957,312 



Knight Piesold Ltd. 
CONSULTING ENGINEERS 

assumpt10ns: 
daily ore throughput (tpd) = 13,425 

tails % solids = 35 % 

tails S.G. = 2.78 

initL,J pond volume (m3) = 1,824,823 

water content of ore = 4 % 

}16N'> 14:~~ 

J:\10mDATA\!~2~1WATFJMLISTAlWRALXlS 

DESCRll'TION 

\ Rainfall (mm/month) 
l Snowfall (mm/month) 
: Evaporation (mm/month) 

<WATER IN> (m3) 

l With slurry 
! Precipitation onto pond 
J Beach runoff 
I Unprep'd basin runoff 

5 Prep'd basin nmnff 
(, Recovery from open pit: precipitation 
7 glw infiltration 

8 > > > Total Water Input 

<WATER OlFI'> (ni3) 

Supernatant Recovery 
9 ( +) Recovery from tailings 
[) (-) Seepage 
I ( +) Total precipitation runoff 

2 (-) Evaporation from pond 
3 (-) Evaporation from beach 
4 ( +) Consolidation to final density 
5 Sub-total (Water recovered as SIN) 

IJndcrdrainagc recovery 
6 ( +) Underdrainage 

7 (-) Seepage losses 
8 Sub-to~il (Water recovered as U/D) 

Unrecoverable Water 
9 Water retained in tailings 

0 Evaporation from beach and pond 

I Seepage losses 
2 Sub-total (llnrecoverable water) 

3 > > > Total Water Output 

4 Monthly water available (excluding stored water in TS!') 
5 Available stored water in TSF at beginnin£ of month 
'6 Tora/ Monthly \Vater Ami/able 

:7 Water included with slurry 
:X Fre.°'h water input to mill 
:9 Water in ore 
10 Water for dust control on roads 

11 Total Mill \Va/er Required 

12 Additional makeup water required 
13 Monthly precipitation water surplus/deficit 
14 Anmml cumulative precipitation surplus/deficit 
15 Total watr.r in TSF at end of month (incl. mine site runoff) 
16 Excess runoff not diver1ed into tailings pond 

TAl ,ill 
IMPERIAL META.:;d CORPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACILITY 
MONTHLY WATER BALANCE 

YEAR 11 

min. fresh water makeup (%) = 2 % 

initL11 dry density (tfm3) = O. 9 

final dry density (tfm3) = 1.3 

total pit 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 
39,486 14,143 6,213 
58,736 21,038 9,242 

0 0 0 
5,('48 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,(105 139,605 139,605 
661,975 616,051 591,826 

58,100 58,100 58,100 
5,840 5,840 5,840 
52,260 52,260 52,260 

167,224 167,224 167,224 
28,494 0 0 
5,840 5,840 5,840 

201,558 173,064 173,064 

918,793 841,375 817,151 

717,235 668,311 644,086 
1,824,8'"3 1,793,477 1,738,207 
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 
748,581 723,581 723,581 

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 (ha) = 0 

prepared basin area (ha) = 13 

beach area (ha) = 135 

pond area (ha) = 82 

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 0.0 0.0 

758,353 758,353 758,353 758,353 
5,559 4,905 4,905 148,136 
8,269 7,296 7,296 220,356 

0 0 0 0 
795 702 702 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 54,802 54,802 492,350 

0 0 0 0 
0 0 0 0 

139,605 139,605 139,605 139,605 
589,828 587,830 587,830 1,025,378 

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 

815,153 813,155 813,155 1,250,703 

642,088 M0,090 M0,090 1,077,638 
1,658,713 1,577 ,221 1,493,731 1,420,501 
2,300,801 2,217,311 2,133,821 2,498,140 
758,353 758,353 758,353 758,353 
18,200 18,200 18,200 18,200 
16,572 16,572 16,572 16,572 

0 0 0 0 
723,581 723,581 723,581 723,581 

0 0 0 0 
-81,492 -83,490 -83,490 354,058 
-247,602 -331,092 -414,582 -60,524 
1,577,221 1,493,731 1,420,501 2,084,426 

11,628 10,2(!0 0 0 

!!rY ~ ~ 
unprep'd basin nmoff coeff. = 20% 24% 29% 

prep'd basin runoff coeff. = 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 1.5 301.8 
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 
154,351 66,627 53,710 67,935 49,368 615,337 
229,602 99,109 79,896 101,055 73,437 915,333 

0 0 0 0 0 0 
22,077 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 39,818 477,816 

1,269,690 1,001,705 962,247 1,005,701 948,983 11,457,810 

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 
51l,337 243,353 203,894 247,349 190,630 2,357,578 
38,446 91,616 87,526 75,256 40,900 346,014 
50,835 121,139 115,731 99,507 54,080 457,517 
139,605 139,(!05 139,605 139,605 139,605 1,675,256 
955,084 563,626 533,666 (105,614 628,679 7,950,388 

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 52,260 627,120 

167,224 167,224 167,224 167,224 167,224 2,006,692 
89,281 212,755 203,257 174,763 94,980 803,531 
5,840 5,840 5,840 5,840 5,840 70,080 

262,346 385,820 376,322 347,828 268,044 2,880,303 

1,269,690 1,001,705 962,247 1,005,701 948,983 11,457,810 

1,007,344 615,886 585,926 657,874 680,939 8,577,508 
2,084,426 2,343,190 2,210,495 2,047,840 1,957,133 
3,091,770 2,959,076 2,796,421 2,705,714 2,638,072 
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 16,572 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 

258,7M -132,695 -162,655 -90,707 -67,642 -255,459 
198,240 65,545 -97,llO -187,817 -255,459 

2,343,190 2,210,495 2,047,840 1,957,133 1,889,491 
323,418 139,368 112,350 142,105 103,267 967,572 



Knight Pie sold Ltd. 
CONSULTING ENGINEERS 

assumpt10ns: 
daily ore throughput (tpd) = 13,425 

tails % solids = 35 % 
tails S.G. = 2.78 

initial pond volume (m3) = 1,889,491 

water content of ore = 4 % 
21~!95 !4:~3 

J:\l09'DATAll624\WATF.RMl.'STA1WMLXLS 

llESCRIPTION 

AllRainfall (mm/month) 
B Snowfall (mm/month) 

Evaporation (mmimontl1) 

2 

4 

5 
6 

7 

<WATER IN> (1n3) 

With slurry 
Precipitation onto pond 
Beach n111off 
Unprep'd basin runoff 
Prep'd basin nmoff 
Recovery from open pit: 

> > > Total Water Input 

<WATER OUT> (1113) 

Supernatant Recovery 
9' ( +) Recovery from tailings 

10 (-) Seepage 
11 ( +) Total precipiL,tion runoff 

12 (-) Evaporation from pond 
13 (-) Evaporation from beach 
14 ( +) Consolidation to final density 
15 Sub-total (Water recovered as S/N) 

l Tndcrdrainage recovery 

16~ ( +) llnderdrainage 
17 (-) Seepage losses 
18 Sub-total (Water recovered as U/D) 

Unrecoverable Water 

precipitation 
gfw infiltration 

20 Evaporation from be.,ch and pond 
I 9i Water retained in L'ilings 

21 Seepage losses 
22 Sub-total (Unrecoverable water) 

23 > > > Total Water Output 

y water avaiL,ble (excluding stored water in TSF) 
vaiL,ble stored water in TSP at beginning of month 

ater included with slurry 

ate,r in ore 
30 Water for dust control on roads 
3 I Total Mill \Vat er Re uired 
32 Additional makeup water required 
33 Monthly precipitation water surplus/deficit 
34 Annual cumuL,tive precipiL,tion surplus/deficit 
35 ToL'I water in TSP at end of month (incl. mine site nmofl) 

lxce<S runoff not diverted into tailings pond 

TAI .12 
IMPERIAL METll:L-' CORPORATION 

MT. POLLEY PRO.JECT 
TAILINGS STORAGE FACILITY 
MONTHLY WATER BALANCE 

YEAR12 

min. fresh water makeup(%) = 2% 

initial dry density (tfm3) = 0.9 

final dry density (tim3) = 1.3 

total pit area (ha) = 65 

pit g/w infiltration (m3/mo) = 39,818 

OCT 

48.3 
12.0 
15.0 

758,353 
42,430 
57,389 

0 
4,344 
16,753 
39,818 

NOV 

17.3 
39.7 
0.0 

758,353 
15,198 
20,556 

0 
1,556 
6,001 
39,818 

llEC 

7.6 
66.7 
0.0 

758,353 
6,676 
9,030 

0 
684 

2,636 
39,818 

unprepared basin area (ha) = 0 

prepared basin area (ha) = 10 

beach area (ha) = 132 

pond area (ha) = 88 

beach evaporation factor = 0.80 

JAN 

6.8 
68.l 

0.0 

758,353 
5,974 
8,080 

0 
612 

2,359 
39,818 

FEB 

6.0 
51.7 

0.0 

758,353 
5,271 
7,129 

0 
540 

2,081 
39,818 

MAR 

6.0 
38.2 

0.0 

758,353 
5,271 
7,129 

0 
540 

2,081 
39,818 

APR 

24.2 
18.7 

0.0 

758,353 
159,182 

215,304 
0 

16,299 
62,852 
39,818 

unprep'd basin runoff coeff. = 
prep'd basin runoff coeff. = 

beach runoff coeff. = 
pit area nmoff coeff. = 

MAY 

45.3 
5.3 

47.0 

758,353 
165,861 
224,337 

0 

16,982 
65,489 
39,818 

JUN 

81.5 
0.0 

112.0 

758,353 
71,595 
96,837 

0 
7,331 
28,269 
39,818 

JUL 

65.7 
0.0 

107.0 

758,353 
57,715 
78,064 

0 
5,909 

22,789 
39,818 

919,088 841,480 817,197 815,194 813,191 813,191 1,251,807 1,270,841 1,002,202 962,648 

451,524 
58,100 
160,735 
13,185 
15,852 
139,605 
664,726 

58,100 
5,840 
52,260 

167,224 
29,037 
5,840 

202,101 

919,088 

716,986 
1,889,491 
2,606,478 
758,353 
18,200 
16,572 
25,0".,(J 

748_281 
0 

-31,594 
-31,594 

1,857,897 
82,595 

451,524 
58,100 
83,128 

0 
0 

139,605 
616,156 

58,100 
5,840 
52,260 

167,224 
0 

5,840 
173,064 

841,480 

668,416 
1,857,897 
2,526,313 
758,353 
18,200 
16,572 

0 
723_,,581 

0 
-55,164 
-86,759 

1,802,733 
29,584 

451,524 
58,100 
58,844 

0 
0 

139,605 
591,873 

58,100 
5,840 
52,260 

167,224 
0 

5,840 
173,064 

817,197 

644,133 
1,802,733 
2,446,865 
758,353 
18,200 
16,572 

0 

723_,,581 
0 

-79,448 
-166,207 
1,723,285 

12,996 

451,524 
58,100 
56,841 

0 
0 

139,605 
589,870 

58,100 
5,840 
52,260 

167,224 
0 

5,840 
173,064 

815,194 

642,130 
1,723,285 
2,365,415 
758,353 
18,200 
16,572 
_o_ 
723_,,581 

0 
-81,451 
-247,657 
l,641,834 

!1,628 

451,524 
58,100 
54,839 

0 
0 

139,605 
587,867 

58,100 
5,840 
52,260 

167,224 
0 

5,840 
173,064 

813,191 

640,127 
1,641,834 
2,281,961 
758,353 
18,200 
16,572 

0 
723_,,581 

0 
-83,453 
-331,111 
1,558,381 

10,2(>() 

451,524 
58,100 
54,839 

0 
0 

139,605 
587,867 

58,100 
5,840 
52,2(>() 

167,224 
0 

5,840 
173,064 

813,191 

640,127 
1,558,381 
2,198,508 
758,353 
18,200 
16,572 

0 
723_,,581 

0 
-83,453 

-414,564 
1,474,927 

10,2(i0 

451,524 
58,100 
493,455 

0 

0 
139,(>()5 

1,026,483 

58,100 
5,840 
52,2(>() 

167,224 
0 

5,840 
173,064 

451,524 
58,100 
512,488 
41,313 
49,670 
139,605 
954,534 

58,100 
5,840 

52,260 

167,224 
90,983 
5,840 

264,047 

451,524 
58,100 

243,850 
98,448 
118,362 
139,(i05 
560,068 

58,100 
5,840 
52,2(>() 

167,224 
216,810 

5,840 
389,874 

1,251,807 1,270,841 1,002,202 

1,078,743 
1,474,927 
2,553,671 
758,353 
18,200 
16,572 

0 
723_,,581 

0 
355,163 
-59,401 

2,139,957 
0 

1,006,794 
2,139,957 
3,146,751 
758,353 
18,200 
16,572 
25,000 
748_281 

0 
258,213 
198,812 

2,398,170 
323,418 

612,328 
2,398,170 

3,010,499 
758,353 
18,200 
16,572 
25,000 

748_,,581 
0 

-136,252 
62,560 

2,261,918 
139,368 

451,524 
58,100 

204,295 
94,053 
113,078 
139,605 
530,193 

58,100 
5,840 
52,260 

167,224 
207,131 

5,840 
380,195 

962,648 

582,453 
2,261,918 

2,844,371 
758,353 
18,200 
16,572 
25,000 

748_281 
0 

-166,128 
-103,568 

2,095,790 
112,350 

.!!!:i 
20% 

90% 

90% 

45% 

AUG 

83.0 
0.0 
92.0 

758,353 
73,001 
98,738 

0 
7,474 
28,824 
39,818 

1,006,208 

451,524 

58,100 
247,855 
80,868 
97,226 
139,605 
602,790 

58,100 
5,840 
52,260 

167,224 
178,094 
5,840 

351,158 

1,006,208 

655,050 

2,095,790 
2,750,840 
758,353 
18,200 
16,572 
25,000 

748_,,581 
0 

-93,531 

-197,099 
2,002,2(>() 

142,105 

~ 
24% 

90% 

90% 

50% 

58.9 

1.5 
50.0 

758,353 
53,050 
71,753 

0 
5,432 

20,946 
39,818 

949,351 

451,524 
58,100 
190,998 
43,950 
52,840 
139,(i05 
627,237 

58,100 
5,840 
52,2(>() 

167,224 

96,790 
5,840 

269,854 

949,351 

679,497 
2,002,260 
2,681,757 
758,353 
18,200 
16,572 
25,000 

748_,,581 
0 

-69,084 
-266,183 
1,933,176 

103,267 

wet 

29% 

90% 

90% 

55% 

450.4 
301.8 
423.0 

9,100,232 
661,224 
894,345 

0 
67,702 

261,080 
477,816 

11,462,399 

5,418,284 
697,200 

2,362,167 
371,817 
447,026 

1,675,256 
7,939,664 

697,200 
70,080 
627,120 

2,006,692 
818,843 
70,080 

2,895,615 

11,462,399 

8,566,784 

9,100,232 
218,406 
198,860 
150,000 

8,83~966 

0 
-266,183 

977,832 



Knight Piesold Ltd. 
cq,~?,)(i~!c/,~f3 ENGINEERS 

U~~S H:5~ 

daily ore throughput (tpd) = 13,425 

~1ils % solids = 35% 

tails S.G. = 2.78 

initial pond volume (m3) = 1,933,176 

water content of ore = 4 % 

J:\JOB'J>ATA\1~2~\WATF.JlllAL'.!.TAlWDALXIS 

OESCRIPTION 

A , Rainfall (mm/month) 
I Snowfall (mm/month) 
: Evaporation (mm/month) 

<WATER IN> (1113) 

I Withsluny 
t Precipitation onto pond 
l !leach rnnoff 
I lJnprcp'd basin runoff 
5 Prcp'd basin runoff 
I Recovery from open pit: precipitation 
7 g/w infiltration 

{ > > > Total Water Input 

<WATER Olff> (m3) 

Supcm.1t:mt Recovery 
) ( +) Recovery from tailings 
) (·) Seepage 

( +) Total precipic1tion nmoff 

! (-) Evaporation from pond 
I (-) Evaporation from beach 

I ( +) Consolidation to final density 
5 Suh-toc1J (Water recovered as SIN) 

Undcrdrainagc recovery 
6 ( +) Underdrainage 
I (·) Seepage Jos<cs 
8 Sub-toc1l (Water recovered as U/D) 

Unrecoverable Water 

9 Water retained in tailings 
z, () Evaporation from beach and pond 

2 

2 

2 

I Seepage losses 
1 Sub-total (Unrecoverable water) 

l > > > Total Water Output 

2, 4 Monthly water available (excluding stored water in TSF) 

2 
2 
2 
2 
2 

S Available stored water in TSF at bet!innina of month 
6 Total Mon1hlv \Vater Available 
7 Water included with slurry 

8 Frc.'h water input to mill 
9 Water in ore 
[) Water for dust control on roads 
I Total Mill Water Reauired 
2 Additional makeup water required 
3 Monthly precipi~1tion water surplus/deficit 
4 Annual cumulalive precipitation surplus/deficit 
5 Total water in TSF at end of month (incl. mine site runofl) 

6 Excess nmoff not diverted into tailings pond 

TA .\.13 
IMPERIAL MITT'l1.:.SCoRl'ORA TION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACILITY 
MONTHLY WATER BALANCE 

YEAR 13 

min. fresh water makeup(%) = 2% 

initial dry density (tfm3) = 0.9 

final dry density (ttm3) = 1.3 

total pit area (ha) = 65 

pit g/w infiltration (m3/mo) = 39,818 

OCT NOV OEC 

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 
2,607 934 410 
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 58,100 58,100 
161,025 83,232 58,890 
14,085 0 0 
15,612 0 0 
139,605 139,605 139,605 
664,356 616,260 591,918 

58,100 58,100 58,100 
5,840 5,840 5,840 
52,260 52,260 52,2(>0 

167,224 167,224 167,224 
29,697 0 0 
5,840 5,840 5,840 

202,761 173,064 173,064 

919,377 841,584 817,243 

716,616 668,520 644,178 
1,933,176 1,901,211 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 

1,901,211 1,846,151 1,766,748 

82,595 29,584 12,996 

unprepared basin area (ha) = 0 

prepared basin area (ha) = 6 

beach area (ha) = 130 

pond area (ha) = 94 

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 0.0 0.0 

758,353 758,353 758,353 758,353 
6,381 5,631 5,631 170,048 
7,957 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 1,252,894 

451,524 451,524 451,524 451,524 
58,100 58,100 58,100 58,100 
56,882 54,875 54,875 494,541 

0 0 0 0 
0 0 0 0 

139,605 139,605 139,605 139,605 
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 
173,064 173,064 173,064 173,064 

815,235 813,227 813,227 1,252,894 

642,171 640,163 640,163 1,079,830 
1,766,748 1,685,338 1,601,921 1,518,504 
2,408,919 2,325,502 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 
1,685,338 1,601,921 1,518,504 1,874,753 

11,628 10,260 10,2(,() 309,867 

!!J:y ~ ~ 
unprep'd basin rnnoff coeff. = 20% 24% 29% 

prep· d basin rnnoff coeff. = 90% 90% 90% 

beach rnnoff coeff. = 90% 90% 90% 

pit area rnnoff 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 
177,183 76,482 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 1,006,706 949,713 11,466,913 

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 
513,620 244,338 204,689 248,353 191,360 2,366,680 
44,133 105,168 100,473 86,388 46,950 397,197 
48,918 116,570 111,366 95,754 52,040 440,258 
139,605 139,605 139,(,()5 139,(,()5 139,605 1,675,256 
953,598 555,629 525,879 599,240 625,399 7,925,565 

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 52,2(,() 52,260 627 ,120 

167,224 167,224 167,224 167,224 167,224 2,006,692 
93,051 221,738 211,839 182,142 98,990 837,455 
5,840 5,840 5,840 5,840 5,840 70,080 

266,115 394,802 384,903 355,206 272,054 2,914,227 

1,271,973 1,002,691 963,042 1,006,706 949,713 11,466,913 

1,005,858 607,889 578,139 651,500 677,659 8,552,685 
1,874,753 2,132,030 1,991,339 1,820,897 1,723,817 
2,880,611 2,739,919 2,569,478 2,472,397 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 25,000 150,000 
748,581 748,581 748,581 748,581 748,581 8,832,966 

0 0 0 0 0 0 
257,277 -140,691 -170,442 -97,080 -70,922 -280,281 
198,854 58,163 -112,279 -209,359 -280,281 

2,132,030 1,991,339 1,820,897 1,723,817 1,652,895 
323,418 139,368 112,350 142,105 103,267 1,287,699 



daily ore throughput (tpd) = 13,425 

tails % solids = 35 % 

tails S.G. = 2.78 

initial pond volume (m3) = 1,652,895 

water content of ore = 4 % 

1f~fH H:~! 

A~Rainfall (mm/month) 
B Snowfall (mm/month) 

C Evaporation (mm/month) 

2 
3 
4 

6 

7 

<WATER IN> (m3) 

With slurry 
Precipitation onto pond 
Beach runoff 
llnprcp'd basin runoff 
Prep'd basin runoff 
Recovery from open pit: 

> > > Total Water Input 

<WATER 0111'> (m3) 

Supernatant Recovery 
9 ( +) Recovery from tailings 

10 (·) Seepage 
II ( +) Total precipitation runoff 

12 (·) Evaporation from pond 
13 (·) Evaporation from beach 
14 ( +) Consolicfation to final density 
15 Sub-total (Water recovered as SIN) 

lJnderdrninage recovery 

1611 ( +) Underdrainage 
17 (·) Seepage losses 
18 Sub-total (Water recovered as IJID) 

Unrecoverable Water 

precipitation 
glw infiltration 

Water retained in t.-iilings 
Evaporation from beach and pond 
Seepage losses 

Sub-total (Unrecoverable water) 

ilable (excluding stored water in TSF) 

vaiL1ble stored water in TSF at beginning of month 
26 1'otal Monrh/y \Voter A mi/able 
27 Water included with sluny 
28 Fresh water input to mill 
29 \Vate.r in ore 
30 Water for dust control on roads 
31 1'ota/ Mill \Varer Re uired 
32 Additional makeup water required 
33 Monthly precipitation ''"'ter surplus/deficit 
34 Annual cumulative precipitation surphts/deficit 
35! Total water in TSF at end of month (incl. mine site runoff) 
36 Exce" nmoff not diverted into tailings pond 

TAI '.14 
IMPERIAL META1c.>WRPORATION 

MT. POLLEY PROJECT 
TAILINGS STORAGE FACILITY 
MONTHLY WATER BALANCE 

YEAR 14 

min. fresh water makeup(%) = 2% 

initial dry density (t/m3) = 0.9 

final dry density (tfm3) = 1.3 

total pit area (ha) = 65 

pit g/w infiltration (m3/mo) = 39,818 

OCT 

48.3 
12.0 

15.0 

758,353 
48,271 
55,174 

0 
1,303 
16,753 

39,818 

NOV 

17.3 
39.7 
0.0 

758,353 
17,290 
19,762 

0 
467 

6,001 

39,818 

DEC 

7.6 
66.7 
0.0 

758,353 
7,595 
8,682 

0 
205 

2,636 

39,818 

unprepared basin area (ha) = 0 

prepared basin area (ha) = 3 

beach area (ha) = 127 

pond area (ha) = LOO 

beach evaporation factor = 0.80 

.JAN 

6.8 
68. l 

0.0 

758,353 
6,796 
7,768 

0 
183 

2,359 

39,818 

FEB 

6.0 
51.7 
0.0 

758,353 
5,996 
6,854 

0 
162 

2,081 

39,818 

MAR 

6.0 
38.2 

0.0 

758,353 
5,996 
6,854 

0 
162 

2,081 

39,818 

APR 

24.2 
18.7 

0.0 

758,353 
181,095 
206,992 

0 
4,890 
62,852 

39,818 

unprep'd basin runoff coeff. = 

prep'd basin runoff coeff. = 

beach runoff coeff. = 

pit area runoff coeff. = 

MAY 

45.3 
5.3 

47.0 

758,353 
188,693 
215,676 

0 
5,095 
65,489 

39,818 

JUN 

81.5 
0.0 

112.0 

758,353 
81,451 

93,098 
0 

2,199 
28,269 

39,818 

JUL 

65.7 
0.0 

107.0 

758,353 
65,660 
75,050 

0 
1,773 

22,789 

39,818 

919,672 841,690 817,289 815,276 813,264 813,264 1,253,999 1,273,124 1,003,188 963,442 

451,524 
58,100 
161,319 
15,000 
15,240 

139,605 
664,107 

58,100 
5,840 
52,260 

167,224 
30,240 
5,840 

203,304 

919,672 

716,367 
1,652,895 
2,369,262 
758,353 
18,200 
16,572 
25,000 

748,,_581 
0 

-32,213 
-32,213 

1,620,682 
82,595 

451,524 
58,100 
83,337 

0 
0 

139,605 
616,365 

58,100 
5,840 
52,260 

167,224 
0 

5,840 
173,064 

841,690 

668,625 

1,620,682 
2,289,307 
758,353 
18,200 
16,572 

0 
723,,_581 

0 

-54,955 
-87,168 

1,565,727 
29,584 

451,524 

58,100 
58,936 

0 
0 

139/105 
591,965 

58,100 
5,840 
52,260 

167,224 
0 

5,840 
173,064 

817,289 

644,225 
1,565,727 
2,209,951 
758,353 
18,200 
16,572 

!L 
723,,_581 

0 
·79,356 
-166,524 
1,486,371 

12,996 

451,524 

58,100 
56,924 

0 
0 

139,605 
589,952 

58,100 
5,840 
52,260 

167,224 
0 

5,840 
173,064 

815,276 

642,212 
1,486,371 
2,128,583 
758,353 
18,200 
16,572 
_o_ 
723,,_581 

0 
·81,368 
-247,893 
1,416,630 

0 

451,524 
58,100 
54,911 

() 

0 
139,605 
587,940 

58,HXJ 
5,840 
52,2(J() 

167,224 
0 

5,840 
173,064 

813,264 

640,200 
1,416,630 
2,056,830 
758,353 
18,200 
16,572 

0 
723_,_581 

0 
-83,381 
-331,274 
1,343,510 

() 

451,524 
58,100 
54,911 

(} 

0 
139,605 
587,940 

58,100 
5,840 

52,260 

167,224 
0 

5,840 
173,064 

813,264 

640,200 
1,343,510 
1,983,709 
758,353 
18,200 
16,572 

0 
72¥81 

0 
-83,381 

-414,655 
1,270,389 

0 

451,524 

58,100 
495,646 

0 
0 

139,605 
1,028,674 

58,100 
5,840 
52,260 

167,224 
0 

5,840 
173,064 

451,524 
58,100 
514,771 
47,000 
47,752 
139,605 
953,048 

58,100 
5,840 
52,260 

167,224 
94,752 
5,840 

267,816 

451,524 
58,100 

244,835 
112,000 
113,792 
139,605 
552,072 

58,100 
5,840 
52,260 

167,224 
225,792 

5,840 
398,856 

1,253,999 1,273,124 1,003,188 

1,080,934 
1,270,389 
2,351,324 
758,353 
18,200 
16,572 

0 
723,,_581 

0 
357,354 
-57,301 

1,937,610 
0 

1,005,308 

1,937,610 
2,942,918 
758,353 
18,200 
16,572 
25,000 

748,,_581 
0 

256,727 

199,426 
2,194,337 
323,418 

604,332 

2,194,337 
2,798,669 
758,353 
18,200 
16,572 
25,000 

748,,_581 
0 

-144,249 
55,177 

2,050,088 
139,368 

451,524 
58,100 

205,090 
107,000 
108,712 
139,605 
522,406 

58,100 
5,840 
52,260 

167,224 
215,712 

5,840 
388,776 

963,442 

574,666 
2,050,088 
2,624,754 
758,353 
18,200 
16,572 
25,000 

748_,_581 
0 

-173,915 
-118,737 
1,876,174 
112,350 

!!LY 
20% 

90% 

90% 

45% 

AUG 

83.0 

0.0 
92.0 

758,353 
83,050 
94,926 

0 
2,242 
28,824 

39,818 

1,007,213 

451,524 
58,100 

248,860 
92,000 
93,472 
139,605 
596,416 

58,100 
5,840 
52,260 

167,224 
185,472 
5,840 

358,536 

1,007,213 

648,676 
1,876,174 
2,524,850 
758,353 
18,200 
16,572 
25,000 

748,,_581 
0 

-99,904 
-218,641 
1,776,269 
142,105 

~ 
24% 

90% 

90% 

50% 

58.9 

1.5 
50.0 

758,353 
60,352 
68,983 

0 
1,630 

20,946 

39,818 

950,081 

451,524 
58,100 
191,729 
50,000 
50,800 
139,605 
623,957 

58,100 
5,840 
52,260 

167,224 
100,800 
5,840 

273,864 

950,081 

676,217 
1,776,269 
2,452,486 
758,353 
18,200 
16,572 
25,000 

748,,_581 
0 

-72,364 

·291,005 
1,703,906 
103,267 

wet 

29% 

90% 

90% 

55% 

450.4 
301.8 
423.0 

9,100,232 
752,246 
859,817 

0 
20,311 

261,080 

477,816 

11,471,501 

5,418,284 
697,200 

2,371,269 
423,000 
429,768 

1,675,256 
7,914,841 

697,200 
70,080 
627,120 

2,006,692 
852,768 
70,080 

2,929,540 

11,471,501 

8,541,961 

9,100,232 
218,406 
198,860 
150,000 

8,832,966 
0 

-291,005 

945,683 
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Knight Pie sold Ltd. TAHLE ll.1 
IMPERIAL METALS CORPORATION 

CONSULTING ENGINEERS MT. POLLEY PRO.JECT 
MINE SITE RUNOFF 

MONTHLY WATirn BALANCE 
,YEAR 1 

catchment areas.{!& runoff coefficients: 
dist'bd undist'bd !!a ~ wet 

East dump: 10 70 waste rock= 58% 60% 62% 
West dump: 0 0 undisturbed catchment = 20% 24% 29% 

North dump: 0 0 mill site= 65% 70% 75% 
Mill site: 20 

Additional tailings area: 0 240 
11·!'!~ 14:~3 

J·'JOtr.DATAll~H\WATEklVJ.\\TAiWDALXlS 

I ION I OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG 

51.8 18.5 8.1 7.3 6.4 6.4 25.9 48.6 87.4 70.4 89.1 63.2 483.2 
12.9 42.6 71.5 73.1 55.4 41.0 20.1 5.6 0.0 0.0 0.0 1.6 323.8 
15.0 0.0 0.0 0.0 0.0 0.0 0.0 47.0 112.0 107.0 92.0 50.0 423.0 

<CATCIIMl<:NT RUNOFF> (ni3) 
East Waste Dump 

Waste rock runoff 3,107 1,113 489 437 386 386 11,657 12,146 5,243 4,227 5,346 3,885 48,423 
Undisturbed catchment runoff 8,700 3,116 1,369 1,225 1,081 1,081 32,640 34,010 14,681 11,835 14,969 10,878 135,584 

West Waste Dump 
3~ Waste rock runoff 0 0 0 0 0 0 0 0 0 0 0 0 0 

Undisturbed catchment runoff 0 0 0 0 0 0 0 0 0 0 0 0 0 

North Waste Dump 
Waste rock runoff 0 0 0 0 0 0 0 0 0 0 0 0 0 

6\1 Undisturbed catchment runoff 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mill Site 
711 Catchment runoff 7,872 2,819 1,239 1,108 978 978 29,532 31,321 13,282 10,707 13,543 9,842 123,221 

Additional Tailings Area Catchment 
811 Catchment runoff 27,804 9,959 4,375 3,914 3,454 3,454 104,311 108,687 46,916 37,820 47,837 34,763 433,294 

<TOTAL RUNOFF> (ni3) 
9 East waste dump 11,808 4,229 1,858 1,662 1,467 1,467 44,298 46,156 19,924 16,061 20,315 14,763 184,007 

JO North waste dump 0 () 0 0 () 0 () 0 () 0 () 0 0 
II West waste dump 0 () 0 0 () () 0 () 0 0 () 0 0 
12 Mill site 7,872 2,819 1,239 1,108 978 978 29,532 31,321 13,282 10,707 13,543 9,842 123,221 
13 Additional tailings area catchment 27,804 9,959 4,375 3,914 3,454 3,454 104,311 108,687 46,916 37,820 47,837 34,763 433,294 

:~II 
Total Waste Dumps and Mill Sile 19,679 7,049 3,097 2,771 2,445 2,445• 73,829 77,477 33,206 26,769 33,858 24,605 307,228 
Grand Total (including additional tails catchment) 47,483 17,007 7,471 6,685 5,899 5,899 178,140 186,164 80,122 64,589 81,695 59,367 740,521 



Knight Piesold Ltd. 
CONSULTING ENGINEERS 

catchment areas (ha): 

East dump: 
West dump: 
North dump: 

Mill site: 
Additional tailings area: 

l/11"1~ l~::'>' 

J:\IOD'J>ATA\1~2~1WATFJtRAL\STA1WllALXl.S 

DESCRIPTION OCT 

' Rainfall (mm/month) 51.8 
I Snowfall (mm/month) 12.9 
... Evaporation (mm/month) 15.0 

<CATCHMENT RlJNOF~'> (ni3) 
East Waste Dump 

I Waste ruck nmoff 4,557 
1 Undisturbed catchment runoff 8,120 

West Waste Dump 
J Waste rock nmoff () 

I Undisturbed catchment runoff 0 

Nonh Waste Dump 
s Waste rrn:k nmoff 0 
r. Undisturbed c.11chmenl runoff 0 

Mill Site 
7 Catchment runoff 7,872 

Additional Tailings Area Catchment 
8 Catchment nmoff 27,804 

<TOTAL RUNOFF> (m3) 
9 East waste dump 12,678 
() North waste dump 0 

I West waste dump 0 

2 Mill site 7,872 
3 Additional tailings area catchment 27,804 

4 Total Waste Dumps and Mill Site 20,549 

5 Grand ToL1I (including additional tails catchmenl) 48,353 

dist'bd 
15 
0 
0 
20 
0 

NOV 

18.5 
42.6 
0.0 

1,632 
2,908 

() 

0 

0 
() 

2,819 

9,959 

4,541 
0 
0 

2,819 
9,959 

7,300 
17,319 

TABLE B.2 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEAR2 

runoff coefficients: 
undist'bd 

65 waste rock= 
0 undisturbed catchment = 
0 mill site= 
5 

240 

DEC .JAN FEB MAR ArR 

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 

717 642 566 566 17,097 
1,278 1,143 1,009 1,()()9 30,464 

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 

1,995 1,785 1,575 1,575 47,562 
(} 0 0 0 0 
(} 0 0 (} 0 

l,239 1,108 978 978 29,532 
4,375 3,914 3,454 3,454 104,311 

3,233 2,893 2,553 2,553 77,093 
7,008 6,807 6,007 6,007 181,404 

!!!Y ~ ~ 
58% (JO% 62% 
20% 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 0.0 0.0 1.6 323.8 

47.0 112.0 107.0 92.0 50.0 423.0 

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 

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 00,455 754,080 



Knight Piesold Ltd. 
CONSULTING ENGINEERS 

catchment areas (ha): 

East dump: 
West dump: 
Nor1h dump: 

Mill site: 
Additional tailings area: 

2M9~JU! 

J;\10WJ>ATA\t6241WATEJtMVSTAlWDAL.Xl.S 

DESCRIPTION OCI 

\ Rainfall (mm/month) 51.8 
l Snowfall (mm/month) 12.9 
· Evaporation (mm/month) 15.0 

<CATCill\IENT RUNOFF> (m3) 

East Waste Dump 
t Waste rock runoff 6,007 

l Undisturbed catchment runoff 7,540 

West Waste Dump 
1 Waste rock runoff 0 

4 Undisturbed catchment runoff 0 

Nor1h Waste Dump 
5 Wa.ste rock runoff 0 
6 Undisturbed catchment runoff 0 

Mill Site 
7 Catchment nmoff 7,872 

Additional Tailings Area Catchment 
8 Catchment runoff 27,804 

<TOTAL RUNOFF> (ni3) 
9 East waste dump 13,548 

0 Nor1h waste dump 0 

I West waste dump 0 

2 Mill site 7,872 

3 Additional tailings area catchment 27,804 

4 Total Waste Dumps and Mill Site 21,419 

5 Grand Total (including additional tails catchment) 49,223 

dist'bd 
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 

TABLE B.3 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEAR3 

runoff coefficien~>: 
undist'bd 

61 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 73.1 5.5.4 41.0 20.1 
0.0 0.0 0.0 0.0 0.0 

945 846 746 746 22,537 
1,186 1,062 937 937 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 3,454 104,311 

2,132 1,907 1,683 1,683 50,826 
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 

3,370 3,016 2,661 2,661 80,357 
7,745 6,930 6,115 6,115 184,668 

J!!:y ~..:. wet 
58% 60% 62% 
20% 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 0.0 0.0 1.6 323.8 

47.0 112.0 107.0 92.0 50.0 423.0 

23,483 10,137 8,171 10,336 7,511 93,617 
29,475 12,723 10,257 12,973 9,427 117,506 

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 13,282 10,707 13,543 9,842 123,221 

108,687 46,916 37,820 47,837 34,763 433,294 

52,958 22,860 18,428 23,309 16,938 211,123 
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 

84,279 36,142 29,136 36,852 26,780 334,345 
192,966 83,058 66,956 84,688 61,543 767,638 



Knight Piesold Ltd. 
CONSUL TING ENGINEERS 

catchment areas (ha): 

East dump: 
West dump: 
North dump: 

Mill site: 
Additional tailings area: 

2l~M 1•;~~ 

J;\JOD\DATA\16](\WATEJlfV.L\STAlWnALXlS 

llESCIUPTION 

, Rainfall (mm/month) A 

ll I Snowfall (mm/month) 
· Evaporation (mm/month) 

<CATCHMENT RUNOt'F> (m3) 
[~1st Wasle Dump 

I Waste rock nmoff 
2 ! Undislurbcd catchment runoff 

Wc.11 Wasle Dump 
l Waste rock runoff 
! lJndislmhcd catchment runoff 

Not1h Wasle Dump 
I Waste rock nmoff 
~ I lndislllrbcd catchment nmoff 

Mill Sile 
7 Catchmcnl runoff 

Addilional Tailings Arca Catchment 
R Catchment runoff 

<TOTAL RUNOFF> (ni3) 
9 Easl wasle dump 
0 North waste dump 
I We.it wasle dump 
2 Millsile 
3 Addilional tailings area calchmcnt 

4 Tola! Waste Dumps and Mill Site 
5 Grnnd Total (including addilional tails catchment) 

OCT 

51.8 
12.9 
15.0 

7,457 
6,960 

0 
0 

0 

0 

7,872 

27,804 

14,418 

0 
0 

7,872 

27,804 

22,289 

50,093 

dist'bd 
24 

0 
0 
20 
0 

NOV 

18.5 
42.6 
0.0 

2,671 
2,493 

0 
0 

() 

0 

2,819 

9,959 

5,164 
0 

0 

2,819 

9,959 

7,984 

17,942 

TABLE B.4 
J.MPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEAR4 

runoff coefficients: 
undist'bd 

56 waste rock;;:: 
0 undisturbed catchment = 
0 mill site= 
5 

240 

DEC JAN FEB MAR APR 

R.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 

1,173 1,050 926 926 27,977 
1,095 980 865 865 26,112 

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 1,791 1,791 54,090 
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 

3,507 3,138 2,769 2,769 83,621 
7,882 7,052 6,223 6,223 187,932 

!!!:Y ~ wet 
58% 60% 62% 
20% 24% 29% 
65% 70% 75% 

MAY .HJN 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 

29,151 12,583 10,144 12,830 9,324 116,215 
27,208 11,744 9,468 11,975 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 

31,321 13,282 10,707 13,543 9,842 123,221 

108,687 46,916 37,820 47,837 34,763 433,294 

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 13,282 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 



Knight Piesold Ltd. 
CONSULTING ENGINEERS 

catchment areas (ha): 

East <lump: 
West dump: 
Nor1h dump: 

Mill site: 
Additional tailings area: 

111;m1•:5' 

J:\JOD\I>ATA\1614\WATEJUVJ,\qAlWDAI-XIS -··----·· --

DESCRIPTION 

\ Rainfall (mm/month) A 
I l Snowfall (mm/month) 
· Evaporation (mm/month) 

<CATCHMENT RUNOFF> (m3) 
East Waste Dump 

I Waste rock rnnoff 
1 Undisturbed catchment rnnoff 

West Waste Dump 
l Waste rock nmoff 
l Undisturbed catchment nmoff 

Nor1h Waste Dump 

' Waste rock nmoff 
6 Undisturbed catchment runoff 

Mill Site 
7 Catchment rnnoff 

Additional Tailings Area Catchment 
8 Catchment runoff 

<TOTAL RUNOFF> (ni3) 
9 East waste dump 
0 Nor1h waste dump 
1 West waste dump 
2 Mill site 
3 Additional tailh1gs area catchment 

4 Total Waste Dumps and Mill Site 
5 Grand Total (including additional tails catchment) 

OCT 

51.8 
12.9 
15.0 

8,907 
6,380 

0 
0 

2,900 
9,405 

7,872 

27,804 

15,288 
12,305 

0 
7,872 
27,804 

35,464 
63,268 

dist'bd 
29 
0 
9 
20 
0 

NOV 

18.5 
42.6 
0.0 

3,190 
2,285 

0 
0 

1,039 
3,369 

2,819 

9,959 

5,476 
4,407 

0 
2,819 
9,959 

12,702 
22,661 

TAIILE B.5 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEARS 

runoff coefficients: 
undist'bd 

51 waste rock= 
0 undisturbed catchment = 

76 mill site= 

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.l 
0.0 0.0 0.0 0.0 0.0 

1,402 1,254 1,107 1,107 33,417 
1,004 898 793 793 23,936 

0 () () () 0 
() 0 0 0 0 

456 408 300 300 10,880 
1,480 1,324 1,168 1,168 35,283 

1,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,454 104,311 

2,406 2,152 1,899 1,899 57,354 
1,936 1,732 1,529 1,529 46,163 

0 0 0 0 0 
1,239 1,108 978 978 29,532 
4,375 3,914 3,454 3,454 104,311 

5,580 4,993 4,405 4,405 133,048 
9,955 8,907 7,859 7,859 237,359 

!l!:Y !!Y£.:. wet 
58% 00% 62% 
20% 24% 29% 
65% 70% 75% 

MAY JllN JUL AllG 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 

34,820 15,030 12,116 15,325 11,137 138,812 
24,941 10,766 8,679 10,977 7,977 99,428 

0 0 0 0 0 0 
0 0 0 0 0 0 

11,337 4,894 3,945 4,990 3,626 45,195 
36,763 15,869 12,793 16,181 11,758 146,500 

31,321 13,282 10,707 13,543 9,842 123,221 

108,687 46,916 37,820 47,837 34,763 433,294 

59,700 25,796 20,795 26,302 19,114 238,240 
48,100 20,763 16,737 21,170 15,384 191,754 

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 

139,180 59,841 48,240 61,016 44,340 553,216 
247,868 106,757 86,()(J() 108,852 79,103 986,509 



/(night Piesold Ltd. 
CONSULTING ENGINEERS 

catchment areas (ha): 

East dump: 
West dump: 
North dump: 

Mill site: 
Additional tailings area: 

UY~S 14:53 

J:'JOfl\llATAllHC\WATElMVSTAlWIIAl~XI.S 

DESCRIPTION OCT 

\ Rainfall (mm/month) 51.8 
I Snowfall (mm/month) 12.9 
· Evaporation (mm/month) 15.0 

<CATCllMENT RUNOFF> (ni3) 
East Waste Dump 

I Waste rock nmoff 10,357 

l Undisturbed catchment runoff 5,800 

West Waste Dump 
3 Wa~tc rock runoff 0 
4 Undisturbed catchment nmoff 4,599 

North Waste Dump 
5 Waste rock runoff 5,800 

6 \ lndisturbed catchment runoff 8,245 

Mill Site 
7 Calchmcnl runoff 7,872 

Additional Tailings Area Catchment 
8 Catchment runoff 27,804 

<TOTAL RUNOFF> (1113) 
9 East waste dump 16,158 

0 North waste dump 14,045 

l West waste dump 4,599 

2 Mill site 7,872 

3 Additional tailings area catchment 27,804 

4 Total Waste Dumps and Mill Site 42,673 

5 Grand Total (including additional tails catchment) 70,477 

dist'bd 
33 
0 
19 
20 
0 

NOV 

18.5 
42.6 
0.0 

3,710 
2,077 

0 
1,647 

2,077 
2,953 

2,819 

9,959 

5,787 
5,031 
1,647 
2,819 
9,959 

15,284 
25,243 

TABLE B.6 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTllL Y WATER BALANCE 
YEAR6 

runoff coefficients: 
undist'bd 

47 waste rock= 
37 undisturbed catchment = 
66 mill site= 
5 

240 

DEC JAN FEii MAR APR 

8.l 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 

1,630 1,458 1,287 1,287 38,858 
913 817 721 721 21,760 

0 0 0 0 0 
724 647 571 571 17,253 

913 817 721 721 21,760 
1,297 1,161 1,024 1,024 30,931 

l,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,454 104,311 

2,542 2,275 2,007 2,fXJ7 60,618 
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 9,922 8,755 8,755 264,404 

!!rY ~ ~ 
58% 60% 62% 
20% 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 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 7,7(iJ 6,255 7,912 5,750 71,666 

22,673 9,787 7,890 9,979 7,252 90,389 
32,228 13,912 11,215 14,185 10,308 128,482 

31,321 13,282 10,707 13,543 9,842 123,221 

108,687 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 17,560 218,871 
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 

167,360 72,005 58,046 73,418 53,353 665,557 
276,047 118,921 95,866 121,255 88,116 1,098,850 



Knight Pies old Ltd. - CONSUL TING ENGINEERS 

TABLE B.7 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEAR7 

catchment areas ~ runoff coefficients: 
dist'bd undist'bd !!!:i: ~ wet 

East dump: 38 42 waste rock= 58% 60% 62% 
West dump: 2 35 undisturbed catchment = 20% 24% 29% 
North dump: 28 57 mill site= 65% 70% 75% 

Mill site: 20 5 
Additional tailings area: 0 240 

2/'itn 1~:5! 

J:\JOil\DATA\l'i2•1WATFJtI\ll..LISTA1WDALXI.S 

ION I OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

51.8 18.5 8.1 7.3 6.4 6.4 25.9 48.6 87.4 70.4 89.1 63.2 

I 
483.2 

Snowfall (mm/month) I 12.9 42.6 71.5 73.1 55.4 41.0 20.1 5.6 0.0 0.0 0.0 1.6 323.8 
CllEvaporation (mm/month) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 47.0 112.0 107.0 92.0 50.0 423.0 

<CATCHMENT RUNOFF> (m3) 
East Waste Dump 

Waste rock runoff 11,808 4,229 1,858 1,662 1,467 1,467 44,298 46,156 19,924 16,061 20,315 14,763 184,007 
211 Undisturbed catchment runoff 5,220 1,870 821 735 648 648 19,584 20,406 8,808 7,101 8,981 6,527 81,350 

est Waste Dump 
Waste rock runoff 699 250 110 98 87 87 2,623 2,733 1,180 951 1,203 874 10,895 

411 Undisturbed catchment runoff 4,319 l,547 680 608 537 537 16,204 16,883 7,288 5,875 7,431 5,400 67,308 

North Waste Dump 
511 WaSle rock runoff 8,700 3,116 1,369 1,225 1,081 1,081 32,640 34,010 14,681 11,835 14,969 10,878 135,584 

l lndisnirhed catchment runoff 7,085 2,538 1,115 997 880 880 26,579 27,694 11,954 9,637 12,189 8,858 110,404 

ill Site 
Catchment runoff 7,872 2,819 l,239 1,108 978 978 29,532 31,321 13,282 10,707 13,543 9,842 123,221 

Additional Tailings Arca Catchment 
Catchment nmoff 27,804 9,959 4,375 3,914 3,454 3,454 104,311 108,687 46,916 37,820 47,837 34,763 433,294 

<TOTAL RUNOFF> (m3) 
East y,-a.c;te dump 17,028 6,099 2,679 2,397 2,115 2, 115 63,882 66,562 28,732 23,162 29,296 21,289 265,357 
North waste dump 15,785 5,654 2,484 2,222 1,961 1,961 59,219 61,704 26,635 21,471 27,158 19,735 245,988 
West waste dump 5,0i8 l,797 790 706 623 623 18,826 19,616 8,468 6,826 8,634 6,274 78,203 
Mill site 7,872 2,819 1,239 1,108 978 978 29,532 31,321 13,282 10,707 13,543 9,842 123,221 
Additional tailings area catchment 27,804 9,959 4,375 3,914 3,454 3,454 104,311 108,687 46,916 37,820 47,837 34,763 433,294 

Total Waste Dumps and Mill Site 45,702 16,370 7,191 6,434 5,677 5,677 171,459 179,203 77,117 62,167 78,631 57,141 712,769 
1511 Grand Total (including additional tails catchment) 73,506 26,328 11,5(>6 10,349 9,131 9,131 275,770 287,890 124,033 99,987 126,468 91,904 1,146,062 



Knight Piesold Ltd. 
CONSUL TING ENGINEERS 

catchment areas (ha): 

East dump: 
West dump: 
North dump: 

Mill site: 
Additional tailings are<i: 

11€tH 1~;~3 

J:\JOTJ\DATA\\{i]~\WATEIUW.\'>TA"fWllALXlS 

OESCIUPTION 

A ' Rainfall (mm/month) 
l Snowfall (mm/month) 

c ; Evaporation (mm/month) 

<CATCllMENT RUNOH'> (m3) 
East Waste Dump 

I Waste rock runoff 
! 2 Undisn1rbed catchment runoff 

We't Waste Dump 

' Waste rock runoff 
I Undisturbed catchment runoff 

North Waste Dump 
s Waste rock runoff 
6 Undisturbed catchment runoff 

Mill Site 
7 Catchment nmoff 

Ad11itiom1I Tailings Arna Catchment 
R Catchment nmoff 

<TOTAL RUNOFF> (m3) 
9 East waste dump 
0 North waste dump 
1 we,t waste dump 
2 Mill site 
3 Additional tailings area catchment 

4 Total Waste Dumps and Mill Site 
5 Grand Total (including additional tails catchment) 

OCT 

51.8 
12.9 
15.0 

13,258 
4,640 

1,398 
4,039 

11,600 
5,924 

7,872 

27,804 

17,898 
17,525 
5,438 
7,872 

27,804 

48,732 
76,536 

dist'bd 
43 

5 
37 
20 
0 

NOV 

18.5 
42.6 
0.0 

4,749 
1,662 

501 
1,447 

4,155 
2,122 

2,819 

9,959 

6,411 
6,277 
1,948 
2,819 
9,959 

17,455 
27,413 

TABLE B.8 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTIIL Y WATER BALANCE 
YEARS 

nmoff coefficients: 
undist'bd 

37 waste rock= 
33 undisturbed catchment = 
48 mill site= 
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 

2,086 1,866 1,647 1,647 49,738 
730 653 576 576 17,408 

220 197 174 174 5,246 
636 569 502 502 15,154 

1,825 1,633 1,441 1,441 43,520 
932 834 736 736 22,227 

1,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,454 104,311 

2,816 2,520 2,223 2,223 67,146 
2,758 2,467 2,177 2,177 65,747 
856 766 675 675 20,400 

1,239 1,108 978 978 29,532 
4,375 3,914 3,454 3,454 104,311 

7,668 6,861 6,054 6,054 182,825 
12,043 10,775 9,508 9,508 287,135 

!!!I ~ ~ 
58% 60% 62% 
20% 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 0.0 0.0 1.6 323.8 

47.0 112.0 107.0 92.0 50.0 423.0 

51,824 22,370 18,034 22,810 16,576 206,604 
18,139 7,830 6,312 7,983 5,801 72,311 

5,466 2,359 1,902 2,406 1,748 21,790 
15,790 6,816 5,495 6,950 5,050 62,950 

45,346 19,574 15,779 19,958 14,504 180,779 
23,159 9,997 8,059 10,193 7,407 92,326 

31,321 13,282 10,707 13,543 9,842 123,221 

108,687 46,916 37,820 47,837 34,763 433,294 

69,%3 30,200 24,345 30,793 22,377 278,915 
68,506 29,571 23,838 30,151 21,911 273,105 
21,256 9,175 7,397 9,356 6,799 84,740 
31,321 13,282 10,707 13,543 9,842 123,221 
108,687 46,916 37,820 47,837 34,763 433,294 

191,045 82,229 66,288 83,843 60,929 759,981 
299,733 129,145 104,108 131,680 95,692 1,193,275 



Knight Piesold Ltd. 
CONSULTING ENGINEERS 

catchment areas (ha): 

East dump: 
West dump: 
North dump: 

Mill site: 
Additional tailings area: 

21~/'93 14:~~ 

1:\JOR\DATA\i6H\WATf..J:llAL'STA1\VllALXLS 

DESCRIPTION OCT 

A , Rainfall (mm/month) 51.8 

I Snowfall (mm/month) 12.9 

· Evaporation (mm/month) 15.0 

<CATCHMENT RUNOFF> (ni3) 
East Waste Dump 

I Waste rock runoff 14,708 

' l lndisturhed catchment runoff 4,()(~) 

West Waste Dump 
l Waste rock runoff 2,097 

I Undisturbed catchment runoff 3,760 

North Waste Dump 
~ Waste rock nmoff 14,500 

' Undisturbed catchment runoff 4,764 

Mill Site 
7 Catchment runoff 7,872 

Additional Tailings Area Catchment 
R Catchment runoff 27,804 

<TOTAL RUNOFF> (1113) 

9 East waste dump 18,768 
() North waste dump 19,265 

1 West waste dump 5,857 

2 Mill site 7,872 

3 Additional ~1ilings area catchment 27,804 

4 Total Waste Dumps and Mill Site 51,761 

5 Grand Total (including additional tails catchment) 79,566 

dist'bd 
47 

7 
47 

20 
0 

NOV 

18.5 
42.6 
0.0 

5,268 
1,454 

751 

1,347 

5,194 

1,707 

2,819 

9,959 

6,722 

6,900 
2,098 

2,819 

9,959 

18,540 

28,499 

TABLE B.9 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEAR9 

runoff coefficients: 
undist'bd 

33 waste rock= 
30 undisturbed catchment = 
38 mill site= 
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 1,827 55,178 

639 572 504 504 15,232 

330 295 261 261 7,869 

592 529 467 467 14,105 

2,282 2,041 1,801 1,801 54,401 

750 671 592 592 17,874 

1,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,454 104,311 

2,953 2,642 2,331 2,331 70,410 

3,031 2,712 2,393 2,393 72,275 

922 825 728 728 21,974 

1,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,454 104,311 

8,145 7,287 6,430 6,430 194,191 

12,520 11,202 9,884 9,884 298,501 

!l!:Y ~ wet 
58% 60% 62% 

20% 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 0.0 0.0 1.6 323.8 

47.0 112.0 107.0 92.0 50.0 423.0 

57,493 24,817 20,006 25,304 18,389 229,201 
15,871 6,851 5,523 6,985 5,076 63,272 

8,199 3,539 2,853 3,(m 2,622 32,685 
14,697 6,344 5,114 6,469 4,701 58,592 

56,683 24,468 19,724 24,948 18,130 225,973 
18,624 8,039 6,481 8,197 5,957 74,248 

31,321 13,282 10,707 13,543 9,842 123,221 

108,687 46,916 37,820 47,837 34,763 433,294 

73,364 31,668 25,529 32,290 23,465 292,474 
75,307 32,507 26,205 33,145 24,087 300,221 
22,896 9,883 7,967 10,077 7,323 91,277 
31,321 13,282 10,707 13,543 9,842 123,221 
108,687 46,916 37,820 47,837 34,763 433,294 

202,888 87,341 70,408 89,055 64,717 807,193 
311,575 134,256 108,229 136,892 99,479 1,240,487 



Knight Piesold Ltd. 
CONSULTING ENGINEERS 

catchment areas (ha): 

East dump: 
West dump: 
North dump: 

Mill site: 
Additional tailings area: 

UY'i~IO! 

J:1JO!i\JlATA11~24\WATER1W..~TA1WllALXl.S 

OESCRll'TION 

, Rainfall (mm/month) A 
I I Snowfall (mm/month) 
· Evaporation (mmimontl1) 

<CATCHMENT RUNOFF> (m3) 
Ea!-it \Vasle Dump 

I Waste rock runoff 
2 ~ Undisturbed catchment runoff 

West Waste Dump 
l Waste rock runoff 
4 ~ Undisturbed catchment runoff 

North WaSle Dump 
5 Wa.<te rock runoff 

' Undisturbed catchment runoff 

Mill Site 
7 Catchment nmoff 

Additioru1l Tailings Area Catchment 
~ Catchment nmoff 

<TOTAL RUNOFF> (ni3) 
9 East waste dump 
0 North waste dump 
1 West waste dump 
2 Mill site 
3 Additional tailings area catchment 

4 Total Waste Dumps and Mill Site 
5 Grand Total (including additional tails catchment) 

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 
6,277 
7,872 

27,804 

54,791 
82,595 

dist'bd 
52 
9 
56 
20 
0 

NOV 

18.5 
42.6 
0.0 

5,787 
l,246 

1,002 
1,246 

6,232 
1,291 

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 

MONTIIL Y WATER BALANCE 
YEAR 10 

runoff coefficient" 
undist'bd 

28 waste roek = 
28 undisturbed catchment = 
29 mill site= 

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 

2,542 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 
567 507 448 448 13,522 

1,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,454 104,311 

3,090 2,765 2,439 2,439 73,674 
3,305 2,957 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 3,454 104,311 

8,621 7,714 6,806 6,806 205,556 
12,996 11,628 10,260 10,260 309,867 

!!!:Y ~ wet 
58% 60% 62% 
20% 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 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 54,234 

10,932 4,719 3,804 4,811 3,496 43,581 
13,604 5,872 4,734 5,988 4,351 54,234 

68,020 29,361 23,669 29,938 21,756 271,168 
14,090 6,082 4,903 6,201 4,507 56,170 

31,321 13,282 10,707 13,543 9,842 123,221 

108,687 46,916 37,820 47,837 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 
323,418 139,368 112,350 142,105 103,267 1,287,699 



Knight Piesold Ltd. 
CONSULTING ENGINEERS 

catchment areas (ha): 

East dump: 
West dump: 
Not1h dump: 

Mill site: 
Additional tailings area: 

]/f;f9~ l4·~J 

1:\JOtr.DA TA\ I ~2 ~ IWA TF..RBAL \ST A 1'\'IMLXI.S 

l>ESCRil'TION 

, Rainfall (mmimontl1) /\ 

B 
c 
I Snowfall (mm/month) 
· Evaporation (mm/month) 

<CATCHMENT RUNOFF> (m3) 
East Waste Dump 

I Waste rock runoff 
~ Undisturbed catchment runoff 

We.•t Waste Dump 
l Waste rock nmoff 
I Undisturbed catchment runoff 

North Waste Dump 
i Waste rock runoff 
\ Undisturbed catchment runoff 

Mill Site 
7 Catchment runoff 

Additional Tailings Area Catchment 
l Catchment nmoff 

<TOTAL RUNOFF> (m3) 
~ East waste dump 
J Nonh waste dump 
1 West waste dump 
1 Mill site 
3 Additional tailings area catchment 

4 Total Waste Dumps and MiII Site 
5 Grand Total (including additional tails catchment) 

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 
6,277 
7,872 
27,804 

54,791 
82,595 

dL•t'bd 
52 
9 
56 
20 
0 

NOV 

18.5 
42.6 
0.0 

5,787 
1,246 

1,002 
1,246 

6,232 
1,291 

2,819 

9,959 

7,034 
7,524 
2,248 
2,819 
9,959 

19,625 
29,584 

TABLEB.11 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEARll 

runoff coefficients: 
undist'bd 

28 waste rock= 
28 undisturbed catchment = 
29 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 

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 
567 507 448 448 13,522 

1,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,454 104,311 

3,090 2,765 2,439 2,439 73,674 
3,305 2,957 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 3,454 104,311 

8,621 7,714 6,806 6,806 205,556 
12,996 11,628 10,260 10,260 309,867 

fily ~ 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 o.o 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 54,234 

10,932 4,719 3,804 4,811 3,496 43,581 
13,604 5,872 4,734 5,988 4,351 54,234 

68,020 29,361 23,669 29,938 21,756 271,168 
14,090 6,082 4,903 6,201 4,507 56,170 

3l,32l 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 
323,418 139,368 112,350 142,105 103,267 1,287,699 
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TABLEB.12 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTHLY WATER BALANCE 
YEAR 12 

catchment areas ~ runoff coefficients: 
dist'bd undist'bd l!n: ~ wet 

East dump: 52 28 waste rock= 58% 60% 62% 
West dump: 9 28 undisturbed catchment = 20% 24% 29% 
North dump: 56 29 mill site= 65% 70% 75% 

Mill site: 20 5 
Additional tailings area: 0 240 

11~!95 1•:~3 

J;'JOD\tlATA\162~\WATElllAl.\STAlWDALXI.S 

DESCRIPTION OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG 

Arainran (mm/month) 51.8 18.5 8.1 7.3 6.4 6.4 25.9 48.6 87.4 70.4 89.1 63.2 

\ 

483.2 

ll Snowfall (mm/month) 12.9 42.6 71.5 73.1 55.4 41.0 20.1 5.6 0.0 0.0 0.0 1.6 323.8 

C Evaporation (mm/month) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 47.0 112.0 107.0 92.0 50.0 423.0 

<CATCHMENT IHJNOFF> (1113) 
East Waste Dump 

Waste rock nmoff 16,158 5,787 2,542 2,275 2,007 2,()()7 60,618 63,161 27,264 21,978 27,799 20,202 251,799 

211 Undisturbed catchment runoff 3,480 1,246 548 490 432 432 13,056 13,604 5,872 4,734 5,988 4,351 54,234 

West Waste Dump 

~II Waste rock mnoff 2,797 l,002 440 394 347 347 10,492 10,932 4,719 3,804 4,811 3,4% 43,581 
Undisturbed catchment mnoff 3,480 1,246 548 490 432 432 13,056 13,604 5,872 4,734 5,988 4,351 54,234 

North Waste Dump 

~~ 
Waste rock nmoff 17,401 6,232 2,738 2,450 2,162 2,162 65,281 68,020 29,361 23,669 29,938 21,756 271,168 
Undisturbed catchment mnoff 3,604 1,291 567 507 448 448 13,522 14,090 6,082 4,903 6,201 4,507 56,170 

Mill Site 
711 Catchment mnoff 7,872 2,819 1,239 1,108 978 978 29,532 31,321 13,282 10,707 13,543 9,842 123,221 

Additional Tailings Area Catchment 
811 Catchment mnoff 27,804 9,959 4,375 3,914 3,454 3,454 104,311 108,687 46,916 37,820 47,837 34,763 433,294 

<TOTAL RUNOFF> (1113) 

9 East waste dump 19,638 7,034 3,090 2,765 2,439 2,439 73,674 76,765 33,136 26,712 33,787 24,553 306,032 

IO North waste dump 21,005 7,524 3,305 2,957 2,fi09 2,609 78,803 82,109 35,443 28,572 36,139 26,262 327,338 

11 We.<t waste dump 6,277 2,248 988 884 780 780 23,548 24,536 10,591 8,538 10,799 7,848 97,814 

12 Mill site 7,872 2,819 1,239 1,108 978 978 29,532 31,321 13,282 10,707 13,543 9,842 123,221 
Additional tailings aro.1 catchment 27,804 9,959 4,375 3,914 3,454 3,454 104,311 108,687 46,916 37,820 47,837 34,763 433,294 

Total Waste Dumps and Mill Site 54,791 19,625 8,621 7,714 6,806 6,806 205,556 214,731 92,453 74,529 94,268 68,504 854,406 
Grand To~1I (including additional tails catchment) 82,595 29,584 12,996 11,628 10,260 10,260 309,867 323,418 139,368 112,350 142,105 103,267 1,287,699 



Knig?..h_t_P_i
11111
es.,.o_ld_L_td_. 

CONSULTING ENGINEERS 

catchment areas (ha): 

East dump: 
West dump: 

North dump: 
Mill site: 

Additional tailings area: 

Zl~~S H:~' 

1:lJOTI\llATA\J62(\WATF.R1"J.'STAnvIIAI~XI.S 

DESCRIPTION 

' Rainfall (mm/month) A 
B l Snowfall (mm/month) 
: Evaporation (mm/month) 

<CATCHMENT RUNOFF> (m3) 
East Waste Dump 

l Waste rock runoff 
2 ! Undisturbed catchment runoff 

West Waste Dump 
J Waste rock runoff 
I Undisturbed catchment runoff 

North Waste Dump 
5 Waste rock nmoff 

6 Undisturbed catchment runoff 

Mill Site 

7 Catchment nmoff 

Additional Tailings Area Catchment 

R Catchment runoff 

<TOTAL RUNOFF> (m3) 
9 East waste dump 

0 North waste dump 

1 West waste dump 

2 Mill site 

3 Additional L'ilings area catchment 

4 ToL'l Waste Dumps and Mill Site 
5 Grand Total (including additional tails catchment) 

Ot.'T 

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 
6,277 
7,872 
27,804 

54,791 
82,595 

disl'bd 

52 
9 
56 
20 
0 

NOV 

18.5 
42.6 
0.0 

5,787 
1,246 

1,002 
1,246 

6,232 
1,291 

2,819 

9,959 

7,034 
7,524 
2,248 
2,819 
9,959 

19,625 
29,584 

TABLEB.13 
IMPERIAL METALS CORPORATION 

MT. POLLEY PROJECT 
MINE SITE RUNOFF 

MONTIILY WATER BALANCE 
YEAR 13 

runoff coefficients: 
undist'bd 

28 waste rock= 
28 undisturbed catchment = 
29 mill site= 
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 

2,542 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 
567 507 448 448 13,522 

1,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,454 104,311 

3,090 2,765 2,439 2,439 73,674 
3,305 2,957 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 3,454 104,311 

8,621 7,714 6,806 6,806 205,556 
12,996 11,628 10,260 10,260 309,867 

illY ~ wet 
58% 60% 62% 
20% 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 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 54,234 

10,932 4,719 3,804 4,811 3,496 43,581 
13,(>04 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 4,507 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 
323,418 139,368 112,350 142,105 103,267 1,287,699 



Knig'!lmh_t_P_i_es,,..o_ld_L_td_. 
C!0~1$1JL TING ENGINEER$ 

catchment areas (ha): 

East dump: 
West dump: 
North dump: 

Mill site: 
Additional tailings •rea: 

]l~fj$ 14:~3 

J:'JOR'DATA\!~2•\WATEllMl.\STAlWDALXlS 

DESCRIPTION 

A , Rainfall (mm/month) 
I Snowfall (mm/month) 
: Evaporation (mm/month) 

<CATCHMENT RUNOFF> (m3) 

East Waste Dump 
I Waste rock runoff 

! Undisturbed catchment runoff 

West Waste Dump 
l Waste rock runoff 

I Undisturbed catchment runoff 

North Waste Dump 
5 Waste rock runoff 
5 Undisturbed catchment runoff 

Mill Site 
7 Catchment nmoff 

Additional Tailings Area Catchment 
~ Catchment nmoff 

<TOTAL RUNOFF> (m3) , East waste dump 
[) North waste dump 

I West waste dump 

z Mill site 

3 t Additional tailings area catchment 

4 Total Waste Dumps and Mill Site 

5 Grand Total (including additional tails catchment) 

OCT 

51.8 
12.9 
15.0 

16,158 
3,480 

2,797 
3,480 

17,401 
3,(>04 

7,872 

27,804 

19,638 
21,005 
6,277 
7,872 
27,804 

54,791 
82,595 

dist'bd 
52 
9 
56 
20 
0 

NOV 

18.5 
42.6 
0.0 

5,787 
1,246 

1,002 
1,246 

6,232 
1,291 

2,819 

9,959 

7,034 
7,524 
2,248 
2,819 
9,959 

19,625 
29,584 

TABLE B.14 

IMPERIAL METALS CORPORATION 
l\JT. POLLEY PROJECT 

MINE SITE RUNOFF 
MONTllL Y WATER BALANCE 

YEAR 14 

runoff coefficients: 
undist'bd 

28 waste rock= 

28 undisturbed catchment = 
29 mill site= 
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 

2,542 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 
567 507 448 448 13,522 

1,239 1,108 978 978 29,532 

4,375 3,914 3,454 3,454 104,311 

3,090 2,765 2,439 2,439 73,674 
3,305 2,957 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 3,454 104,311 

8,621 7,714 6,806 6,806 205,556 
12,996 11,628 10,260 10,260 309,867 

fily ~ wet 
58% 60% 62% 
20% 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 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 54,234 

10,932 4,719 3,804 4,811 3,496 43,581 
13,604 5,872 4,734 5,988 4,351 54,234 

68,020 29,361 23,669 29,938 21,756 271,168 
14,090 6,082 4,903 6,201 4,507 56,170 

31,321 13,282 10,707 13,543 9,842 123,221 

108,687 46,916 37,820 47,837 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 
323,418 139,368 112,350 142,105 103,267 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 tonnes 

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 D5 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 geotechnical 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 Geotechnical Investigations and Design of Open 

Pit, Waste Dumps and Tailings Storage Facility (Ref. No. 1621/1)", 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 - GEOTECHNICAL 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 (TP95-1 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 with some gravel and clay was encountered overlying 

lapilli tuff 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. 

TP95-1, 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 located 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 at 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 (TP95-14 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, rather 4.5 metres of 

sandy, gravelly silt glacial 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. TP95-17 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 thinner 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 the 

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 the 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 lacustrine 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 footprint. TP95-33, 34 and 35 

encountered a 3 to 4 metre thick layer of low permeability, sandy silt glacial 

till overlying layered silt and very fine-grained sand glaciofluvial/ 
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glaciolacustrine deposits. Localized, 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 hard, low 

permeability silt deposits interbedded with fine-grained 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 pits (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 till and glaciot1uvial/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 characterize these materials, 

followed by specialized testing to evaluate the various materials for suitability in 

specific end uses. All test work was 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 Permeameter Tests 

This section describes the test work performed and summarizes the results obtained. 

Index test results 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 Appendix 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 10.4 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 natural moisture 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 

3.3.1 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 (TP95-31) was selected from the potential borrow 

area on the ridge east of the tailings facility for Index test work. The till 

comprised silty, sandy gravel with 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 th.e tills encountered in the 

Perimeter Embankment 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 
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Two representative samples of glacial till (TP95-27 and 37) were 

selected from test pits located in the Perimeter 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 11.1 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 

stages until failure developed. The triaxial test was done on both 

samples and the results were combined to obtain a more 

representative result of the shear strength properties of the glacial 

till. The tests resulted in the following shear strength parameters: 
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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 detailed 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 10·8 cm/sec. The 

permeability was similar to the measured permeabilities on glacial 

till samples from test pits TP95-31 (k=6 x 10·3 cm/sec) and TPB-13, 

14 and 16 (k=2 x 10·8 cm/sec). 

(ii) Glaciofluvial/Glaciolacustrine Samples 
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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 natural moisture content, and confining pressures of 

300, 600 and 1000 kPa were applied in stages until failure 
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developed. The tests resulted m the following shear strength 

parameters: 

• 0' = 33° 

• c' = 0 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 permeameter test work was performed on samples 

TP95-35, 38 and 39 and yielded permeabilities of 7 x 10-1 , 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 .1 percent. 
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SECTION 4.0 - GEOLOGICAL FACTORS AFFECTING DESIGN 

4.1 GENERAL 

The results of the investigation program were used to evaluate the geotechnical 

factors which may affect the design of the various project components. A summary 

of results, conclusions and recommendations is provided below with respect to each 

project component. 

4.2 MILL SITE AND ACCESS ROADS 

4.2.1 Mill 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 fractured and weathered near surface, however, it becomes 

fresh and increasingly competent with depth. 

An allowable bearing capacity pressure (qJ of 250 kPa has been estimated 

for the basal till, based on an assumed Standard Penetration Test (SPT) 

value of (N 1) 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 bearing 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 (1 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 be 
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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 till 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 be diverted or directed well away from the 

foundations to 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 1 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 (TP95-16 to 19) near and 

along the proposed tailings and reclaim pipeline route. The till will 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 TP95-31 

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 lacustrine deposits overlying low permeability, very stiff glacial till as 

encountered in test pits TP95-20 to 25. At the south-east and south-west ends of the 

lake, the soft organics and lacustrine deposits vary in thickness between 2.5 and 5 

metres, 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 lacustrine deposits, due to 

the close proximity to Polley Lake. 
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·IJOB\DATA\1623\LAB Tl1H.XLS ... -
Test Pit Specific 

Sample Location Gravity 

No. 

TP95-l Mill Site -
TP95-7 Mill Site 2.78 

TP95-IO Bootjack Lake Road -

TP95-18 Tailings/Reclaim Pipeline Route -

'11'95-20 Policy Lake -

TP95-25 Polley Lake -
TP95-27 Perimeter Embankment Foundation 2.73 

TP95-31 East Ridge Borrow Arca -

TP95-35 South Basin 2.78 

W95-37 South Basin -

TP95-38 Main Embankment Foundation 2.79 

TP95-39 Main Emhankmcnt Foundation 2.76 

TPB-1 Main Embankment Foundation -

TPB-13,14,16 Embankment &. Pond Foundations 2.76 

TABLE 3.1 

IMPERIAL METALS CORPORATION 
MT. POLLEY PROJECT 

SUMMARY OF LABORATORY TESTS 
INDEX TEST RESULTS 

Natural · Atterberg Limits . Grain Size Distti.bution · 

Moisture (%) +#4 #4 -#200 ·li200.·0.002min 

Content(%) LL l'L PI LI % Gravel % Sand % Silt 

10.4 21 13 8 -0.3 21 46 27 

10.9 24 14 II -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 

14.5 26 13 13 0.1 10 39 25 

17.1 24 12 13 0.4 15 37 33 

11.l 22 14 9 -0.3 19 37 33 

11.0 22 14 8 -0.4 41 27 25 

16.5 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 

25.1 30 16 14 0.6 1 17 61 

~ote: I. Samples TPI3-I and TPB-13,14,16 were selected for laboratory testwork in 1989 and have been reported for comparison. 

Feb 27 ·95 10:28 am . 

· ... f. 
,. .... 

Soil Description 
·. 

-0.002mrri 

%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 Silty, clayey SAND, trace to some gravel 

15 SAND and SILT, some gravel and clay 

11 SAND and SILT, some gravel and clay 

7 Silty, sandy GRAVEL, trace clay 

11 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 SILT, some clay and sand, trace gravel 

21 Clayey SILT, some sand, trace gravel 



Knig.h.,.tllllliiP..,illlliimies.o..,ld._.L-.td •• 
CONSULTING ENGINEERS TABLE 3.2 

IMPERIAL METALS CORPORATION 
MT. POLLEY PROJECT 

SUMMARY OF LABORATORY TESTS 
EFFECTIVE STRENGTH PARAMETERS, COMPACTION AND PERMEABILITY TEST RESULTS 

J:\JOB\DATA\1623\LAR TEST.XL~ Mar 13 '95 2:07 pm -
EFFECTIVE s11rnNGTH COMPACTION . PERMEABILITY 

Test Pit PARAMETERS Natural Optimum Maximum Pernieameter Soil 

Sample Location Friction Angle, Cohesion, Moisture Moisture Dry Falli1\g Description 

No. 0' c' Content Content Density Head Test 

(kPa) (%) (%) (kg/m3
) (em/sec) 

.. · .. ·. 
(degrees) .. . . '. 

TP95-7 Mill Site - - 10.9 8.4 2192 - Silty SAND, some gravel and clay 

TP95-18 Tailings/Reclaim Pipeline Route - - 13.8 10.l 2130 - GRAVEL and SAND, some silt, trace clay 

TP95-27 Perimeter Embankment Foundation 35 0 11.l 8.0 2200 4 x 10'8 SAND and SILT, some gravel and clay 

TP95-31 East Ridge Borrow Arca - - 1 J.O 7.6 2200 6 x 10'8 Silty, sandy GRAVEL, trace clay 

TP95-35 South Basin - - - - - 7 x 10·1 Sandy SILT, some clay, trace gravel 

TP95-37 South Basin 35 0 - - - - SAND and SILT, some gravel and clay 

TP95-38 Main Emlnmkmcnt Foundation - - - - - 3 x 10·1 SILT, some clay, trace sand and gravel 

TP95-39 Main Emhank111cnl Foundation 33 0 - - - 2 x 10'6 sn;r and fine SAND, some clay 

Tl'B-13.14.16 F.mhankmcnt S: i'Pnd FnundaliPns - 25. I 13.3 1935 2 x 10" Ci<lycy SlLT, some sand, trace gravel 

Notes: I. Triaxial ''"" f'l"illi' 1'10111 samples TP95-27 and 37 were cnmhincd tn determine average strength pcaramctcrs fnr the glacial till material. 

2. Compaction tests perli1rmcd as per ASTM Dl557 Modified Proctor tests. 

3. Permeability tests carried out on samples compacted with standard proctor energy and at natural moisture content. 

4. Sample Tl'B-13.14.16 was selected for laboratory testwork in 1989 and has been reported for comparison. 



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, y dry 
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, Ybuik 

Final void ratio, e 
Coefficient of consolidation, 

Shearing Stage 
Effective consolidation pressure, cr3c' 
Principal stress ratio, P.S.R. (cr1'/cr3 ')max 
Strain at maximum P.S.R. 
cr1' at maximum P.S.R. 
cr3 ' at maximum P. S. R. 
L\U at maximum P.S.R. 
Af at maximum P. S. R. 
Maximum deviator stress, (crd')max 
Strain at (crd')max 
cr1' at (crd')max 
0'3' at ( crd ')max 
L1U at (crd')max 
A at(cr ') 

Association 
of Consulting 
Engineers 
of Canada 

Association 
des lng8nieurs­
Conseils 
du Canada 

(cm) 
(cm) 
(%) 

(kg/m3
) 

(kg/m3
) 

(kPa) 
(kPa) 
(kPa) 
(%) 

(kg/m3
) 

(kg/m3
) 

(cm2/s) 

(kPa) 

(%) 
(kPa) 
(kPa) 
(kPa) 

(kPa) 
(%) 

(kPa) 
(kPa) 
(kPa) 

3.77 3.72 3.75 
14.68 15.35 15.21 

7.9 9.3 7.6 
2168 2072 2079 
2339 2265 2237 

0.259 0.342 0.313 
0.965 0.985 0.954 

772 979 1220 
484 481 476 
287 498 745 
9.7 9.8 9.8 

2207 2183 2161 
2421 2397 2373 

0.237 0.274 0.264 
2.7xl0-2 7.4xl0-4 2.3xl0-2 

287 498 745 
4.25 3.74 3.60 
1.85 2.09 11.67 
823 1202 1012 
194 321 282 
94 177 463 

0.15 0.20 0.63 
1416 1268 812 

17.66 21.14 21.04 
1946 1843 1135 
531 575 323 

-243 -77 422 
-0.17 -0.06 0.52 

3.72 
15.35 

9.1 
2063 
2251 

0.348 
0.997 

1374 
412 
962 
9.9 

2180 
2396 

0.275 
1.lxlff3 

962 
3.38 
7.42 
2216 

657 
305 

0.20 
1624 

20.02 
2354 

730 
232 

0.14 



TABLE 3.4 

IMPERIAL METALS CORPORATION 
MT. POLLEY PROJECT 

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, y dry 
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, Cy 

Shearing Stage 
Effective consolidation pressure, cr3c' 

Principal stress ratio, P.S.R. (cr1'/cr3 ')max 
Strain at maximum P.S.R. 
cr1 ' at maximum P.S.R. 
cr3 ' at maximum P.S.R. 
LlU at maximum P.S.R. 
Ar at maximum P.S.R. 
Maximum deviator stress, (crd')max 
Strain at (crd')max 
cr 1' at ( crd ')max 
CT3' at(crd')max 
LlU at (crd')max 
A at (cr ') 

Association 
of Consulting 
Engineers 
of Canada 

Association 
des lng8nieurs· 
Conseils 
du Canada 

(cm) 
(cm) 
(%) 

(kg/m3
) 

(kg/m3
) 

(kPa) 
(kPa) 
(kPa) 
(%) 

(kg/m3
) 

(kg/m3
) 

(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 
2.2xl0-2 5.9xl0-2 

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 
3.8xlff2 

891 
3.43 

11.95 
858 
250 
641 

1.06 
615 

3.96 
1008 
393 
498 

0.81 
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GOLDER ASSOCIATES Ltd. Project No. 9521018 

CONSUL TING ENGINEERS Date : 1 /26/95 

.:····.···:·•••.,:_·.·,····.·:•,·_,•,•_, •. •.::'-', •. •.•,•.•,•,•,·,•,•.•,•.-.•. •.•.•.•.•_•,•.•.·._:_ •. ·.. ~ab()rat()rypeterlllination of IJ"ater Content ofSoil and Rock. ·. > .. ·. / ·.· <ASTM D 2216-92 · ....... · 

BOREHoLENUMBER r > TP95.:.1 .·: >rp95._7 • ,· •. TP95-10 

:· .. :_ ... _:::::-:, ..... ·,·::: .. ::.: ':··.:::::·:· .. "•· : . .. .. 

DEPTH OfSAMP(E:(m)' .. , · ... •·. .·. 

CONTAINER NUMBER 

MASS WET SOIL+ TARE 8547.7 9217.5 6633.9 

MASS DRY SOIL+ TARE 7876.2 8452.1 6049.8 

MASS OF WATER 671.5 765.4 584.1 

MASS OF CONTAINER 1426.5 1414.0 1427.8 

MASS OF DRY SOIL 6449.7 7038.1 4622.0 

w.A!E-R'.cqNTENTW(%} f \ toA< .. ,.:. ::10.9 / ·.,·12.6 

CONTAINER NUMBER 

MASS WET SOIL+ TARE 5937.6 8386.3 7978.9 

MASS DRY SOIL+ TARE 5481.6 7669.7 7036.9 

MASS OF WATER 456.0 716.6 942.0 

MASS OF CONTAINER 1380.1 1177.8 1344.6 

MASS OF DRY SOIL 4101.5 6491.9 5692.3 
... 16.5(·,·. 

CONTAINER NUMBER 

MASS WET SOIL+ TARE 

MASS DRY SOIL+ TARE 

MASS OF WATER 

M,A.SS OF CONTAINER 

MASS OF DRY SOIL 

·'·········· 

I 3836.5 

3537.7 

298.8 

1378.4 

2159.3 

13':8 

7623.2 

6654.4 

968.8 

1494.2 

5160.2 

ta:is:· 

·.· t.·. 
· .... ·-: 

8948.7 

7961.0 

987.7 

1130.6 

6830.4 

"14.5 > ( 

8130.7 

6637.4 

1493.3 

1383.6 

5253.8 

:· . 

• 
.: 

7546.4 

6650.8 

895.6 

1414.3 

5236.5 

17j 

7168.1 

5794.5 

1373.6 

974.9 

4819.6 
,., f 213.4 :._, : ,<28'is/ 

-" 
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LABORATORY TEST SHEET - ATTERBERG LIMITS 

Lab Work_-'_,_,r,_;;....)_, ...;;;O_· ___ Project #__,,.~_-, ..;;;~'-_2_.1_1 C_-_.i__.?f_ Date -J '-1 21 , ~ f-· ~/ s,-

Type of Test 
Container # 

Number of blows 
Wt.sample wet + tar 

Weight of water 

Tare 
Wt. of dry soil 
Water content % 
T e of Test 

Container # 
Wt.sample wet + tar 

Wt.samnle dr + tar 
Wt. of water 

Tare 
Weight of dry soil 
.• a.ter content 

-

i: 
~ 

-

LL LL 

*/S :=:::·· 3 

/6 

2~ /0 21.5'/ 
3 03 

/ 4.' {L!j. 

Fi 2& ;< '6'3 
10· 7 / 
PL PL 

";;&' 2 Z<f-/ . \,,' 

27,DO 

2G 07 

I 

/I 5 3 
12 y; / ./ 

~ 

~ - ...... - .... 

----
0 l 20 2 

Number of blows 

I 

.... 

./1i1~ \:c-: 4/::. 

LL LL Nat MC 

:::=:-'z7 

JI 

]O /0 2ct. ~7 
2.7 
I Jl..7 ~ 

2 I 0 ./ 
Borehole # 
Sample # 
Depth 

Liquid Limit 
Plastic Limit 
Plasticity index 

Moisture content 

Liq_uidity Index 

30 35 40 45 50 

-p 

~2!.4 

I 3. 0 

I 0 '-

- 0. 3 

SAMPLE DESCRIPTION 

c L. 

Golder Associates 



LABORATORY TEST SHEET - ATTERBERG LIMITS 

~Type of Test 
I Container # 

!Number of blows 
!Wt.sample wet + tar• 

!Wt.sample dry + tar 
I Weight of water 

?Tare 
I Wt. of dry soil 
I Water content % 
'Type of Test 

!Container# 
iWt.sample wet + tar 

IWt.samnle dry + tar 
!Wt. of water 

'.Tare 
iWeight of dry soil 

.at er content 

...,,~1 
~ 
s::: 
~?, 
s:= 
0 

0 

t-.t2 
Q) 

+:> 

v 

/ 
I) 

ti 

Cd 
~Z-3 

...___ 

'> 0 

LL LL LL LL Nat MC 
'#,;. ~10- ~26 ~.s 

I Ji., 19 25:' 3~ 

..3/,/6 .3 /, C-3 3 /, ].~ "::<t/.?2 
~ . ' ..... ..) 

)._ ~ 2 (_,, 2.~L/2- 2 <b. 01 Jo Lf I 

j ~ ] .Lf / ] 2 '7 3 ?{ z 
/ r:. -, c-

/ I .::> /lj, )Z:; I r/-, !L..: /<.!.. ::- i 
, '_,,. --

I J 7 I I'-/ D2- 13 &7 /&.o7 
zc:;.z../ 2 r..; 3 ./ 2 '-/ // 2 3 . 7 .,,'--

PL PL Borehole # - ) fl ~ r "l ~-< 

~.:.f~ .J~·'/:J. Sample # -· 
2C-:-~) z s:-, ~(} Depth --· 

-, - 2L/ I 7 Liquid Limit 2 ~ 15 2 'l I / 

I 7 '6 J ~ I Plastic Limit I ? . s- / 

/)--.--::::>. <-5 /L/, / 2 Plasticity index /0 G 
_,.. 

I], ~z.. C;. lf) Moisture content 10 7 
I ? z / I -~ y; ,/ Liquidity Index -0.2<;"' ../ 

r SAMPLE DESCRIPTION 
I 

~ 

- -
~ 

..... 
~· 

I 

I 

·- ~·- -~. 

1 20 2 30 35 40 45 5 0 
Number of blows 

Golder Associates 



LABORATORY TEST SHEET - ATTERBERG LIMITS 

Lab Work _______ Project #___;7'_J'"_L_-_,_0_/_8 __ Date / 6-6"' J /?_'.-
/ (46 F~o !41 SS 

-: Type of Test LL LL LL LL Nat MC 
; Container # 49 ~ 

/ ,. 
/j z_ '-- 7 

{:;;;' ---
l Number of blows 'f z..__. .1 z_ z_ 8 2.. C) 

iWt.sample wet + tar J 7,J 0 J{._J( :JS. 87 YZ-76 
i Wt. sample dry + tar ~ l, O'i- 2ciq"l./ 2.'1.'+1 ~ 4-. Lo 
!Weight of water (c;. Z...lo ~.~ (,., 40 ~.\Lo 
'.Tare J. 9 0 :?.3<6 ]'. s 6 J. s c 
; Wt. of dry soil "Z..?.t~ 7.. <- .s-+ 7.S '11 1l.10 
iWater content % 2-3 .\ / -i+.1 / 24-·1-/ 2.C.C :z..---- 12.G:, 

-'Type of Test PL PL Borehole # 7' ;a 9 S _,,, D 

.Container# c_y ~ 'l Sample # 
·Wt.sample wet + tar I /,4- 7 1:r 1c; Depth 

·Wt.sample dry + tar I o,3ce, 11;~0 Liquid Limit 25-;q_-I::> 25 . 3 ./ 

'Wt. of water l,o ~ \ .'S~ Plastic Limit \~.~ v ; 

:Tare s .. 6 o ? r-JS Plasticity index -%~-P,;- ;?-, f / I .._ • \J I 

·Weight of dry soil (o.7~ 7.~~ Moisture content 17 {~ I 
J.ter content l<o. \ / l~·'1 / Liquidity Index -A''~ -o.44 ./ 

' 
' I -

' I SAMPLE DESCRIPTION 
" ' .. 

' 
' .... 

"9 
!>.> ... 

"' 
""' 

~ " " tJ "" 
~ 

-j-
, 

N 

.. 
'\ 

,__ , _ _ ,_ .......... -

0 l 20 2.> 30 35 40 4 55 0 
Number of blows .... -

Golder Associates 



LABORATORY TEST SHEET - ATTERBERG LIMITS 

: Lab work _ _./_> ...... )_, -'=O _____ Project # ___;q_;_:_i _C_; _J;;.... _ Date "3 C\ \\ . -:3 ,·-: _.,_, ~-

/ 
! r· /i..j.::.< 

14~ /ti;;.c ~-

. 

l Type of Test LL LL LL LL Nat MC 
I Container # #2fL 11-! ;tt'.f 6 ~:::.../ 

I Number of blows 2~. /7 ~ "/.: I ?:. - __, 

I Wt.sample wet + tar 2(1'39 3c;,;3 -..!L I",_ 
.) , ·-0 -ZCj, 6 6 

!Wt.sample dry + tar .7 5i 30- z b ,I;CI. .?Cj, X--_f-- / ./ z 6 \ 2c+ 
i Weight of water 3.o/ ;; ,..__~ 

,0 7 cf-. 2..0 J c.J- 2. 

!Tare /3·61 /3.67 j/I -:::· / 
J '-· ;:i I if. +I ' . 

!Wt. of dry soil //, 7 I 12·'?7 I 5- 4-'1 / /, 3-3 

I Water content % .:2S: 7 ./ .2 7-7 ./ 27- J - -zo-,c; ~ 
!Tl'Ee of Test PL PL Borehole # 'T P qt:...--!';;;;_ -- ' . _, 

lContainer # '* -:::...7 l/Z 2 Sample # --
iWt.sample wet + tar z 'I'// 2 5,7.:;; Depth - -··-

iWt.samnle dry + tar ZZ·17 z'f,3 .. (T ·- Liquid Limit Z?;,9 ./ 

iWt. of water / . ,"/ , -/- /·37 PJ.astic Limit J ., ~ 
,:) ' :::, ./ 

lTare / 1- ,!;f;- I 3. ""o"6 Plasticity index /3.(: / 

~Weight of dry soil [('. 'f--2 /0·.::."-7.. Moisture content I~ ~ \...-..:. !.1 / 

a.ter content /3!;- ./ /'....., .... , ./ Liquidity Index c;,09 V" . 4., \ -.,_,-

SAMPLE DESCRIPTION 

CL 

>U -
~ ...._ 

-
~ 

~ ... 

_, 
~ 

2 0 
,____ 

~ ~. 

t 0 l 20 2 30 35 0 0 . 4 45 5 
Number of blows 

Golder Associates 



LABORATORY TEST SHEET - ATTERBERG LIMITS 

r-/'\ /) # 1<-, /.-.., /-;-· Lab Work ___ '_./_,(..._._/ ___ Project ·, ,' .:.- : .__, 1 : 

~ 

I Type of Test LL LL LL LL Nat MC 
Container # 'i±J/4 #10 ~# ~ ~ ::-:~#3· ~-._, 

Number of blows IC /9 2. 2 7/ 

Wt.sample wet + tar 2 ~. 78' 3o<??t 3 0·0'--/ 3/, /7 
Wt.sample dry + tar J_'). &2- 2.. 7. 37 ) J, QL( .2. ~ !& 

Weight of water 3 I I /1 
7 r;< 7 y; < I I ..., ( /,' 

I ;tj.,;; I -/ - ~ I ·I , ') / Tare Id.. ""'.'/ , l ~~ :'4-·.::..';"" ---:- ._ ~ 

Wt. of dry soil II <-f I 3 0 re: I 2 · /~ 13 7 
!Water content % ../ I 

,,.. 
./ ./ .. 

27 I 27 21 2- 2G 0 

!Type of Test PL PL Borehole # - ) "#•+ p· .::7 £ _ .. ~-:..c_-; 

!Container # -:;!;! 7 0 -:1,k};, 0 Sample # -
I Wt.sample wet + tar 3~;.::: b z 3, <;i ~ Depth --
LWt.samnle dry + tar 3 L( )3 12. 3') Liquid Limit 2(/7.3 ./ 

I Wt. of water /. 1 _s /. 07 Plastic Limit !3 J ,// 

!Tare -:2@-~0 /t/,o(( Plasticity index I .-Z . 2- ./ 

I.Weight of dry soil ;J.73 '(.] J Moisture content IL/ c;- / 

... ater content 13 ) ,/ 13 I 
,/ Liquidity Index I/ ./ 0 

I• 
I 

I 
I 

SAMPLE DESCRIPTION 

CL 

'· '' ..... 
..... 

!'-... 
I'. 

i 

" ['-. I ... 
'"' 

" 

- ,_ >-->- ..... ~ -

0 l' 20 2 30 35 40 45 50 
Number of blows 

Golder Associates 



LABORATORY TEST SHEET - ATTERBERG LIMITS 

Lab Work ___ /__._?:2--=0--· ___ Project # 7.S- ~ /::;; / ·~ Date '; ,7 ?/. :3 /-'-{ ~ 

Type of Test LL LL 
Container # 

Number of blows 
Wt.sample wet + tar 

Wt. sam + tar 26' .& J._ 7 9 7 
Weight water 2 7 '-/ 

Tare 
Wt. of dry soil I 2 15' 
Water content % 23.0 v 

.T e of Test PL PL 
Container # :-.::-· ..2 "'7 _7/· / 

Wt. sample wet + tar .:!7, :-o :r-
Wt.samnledr +tar 2)·'60 22.50 
Wt. of water / 2 (! I o 
Tare 
\veight of dry soil 
ater content 

-.,,.J & 

.p 
s::: / 
~'ZS 
s::: 
0 

0 

1-l'i 
Q) 
.p 

"" ~-s 

·-

/~' ,'--) 
• • 1 ~..l .-.: 

- ,, 
.· ._:. ·? 

II 2 '(; 
1-/--:-3 ! I A li.b 

l+-7:: 

" ' •'-
' ' ' 

' ' ' 1~ ,, 
'I'-

" 
'I 

·-·-·- I- - . 

'-

" 

1. I 
'> 0 11 20 2 

Number of blows 

LL 

z. 

2 'I 

Borehole 

Sample # 
Depth 

LL 

/~ 
.... -/ , 
- <.· .., (,/ _.,, :--.'c..><. 

I ..... /" /I 
/ ...: .• ~,:..£. 

# 

Liquid Limit 
Plastic Limit 
Plasticity index 

Moisture content 

Liquidity Index 

.//!£/; Fr'::i i4 /°JS 

Nat MC 

--· 

2'-f 2- / 

!-2' 7 p 12.-:r 

/ I / 

SAMPLE DESCRIPTION 

C::: L 

~ 

~ 

~ 

30 35 40 45 50 

Golder Associates 



LABORATORY TEST SHEET - ATTERBERG LIMITS 

Lab Work ___ !_'/ ____ Project # °! S:. -/ :J/3 Date >/fnv· 2 b/..ff 
/ 1/4.(g Fti.:. '14;(:';) 

.Type of Test 

. Container # 

'.Number of blows 
·Wt.sample wet + tar 

·Wt.samnle dry + tar 
·Weight of water 

:Tare 
:wt. of dry soil 
1Water content % 
''l:ype of Test 

Container # 
Wt.sample wet + tar 

Wt.samnle dry + tar -
Wt. of water 

.Tare 
Weight of dry soil -
.. cJ.ter content 

.p 
~ 
anJ 

+:. 
c 
0 

0 

' (_ H 
Q) 

+> 
ro 
~2.1 

,___ 

. 0 

LL LL 

/-?? 2-

'? Lf z. Cf 

S/, 6 6 ( 7, f3 b 
((._,-. _;;- 7 ~;":) r 2 2.. 

6 -z '1 7- 6 'I 
/Y:. 7 s /t;L.so 
] o. SJ(__ J.S.7'2-

/ '" 'f ./ ~ \..• - Z../-"I ./ 
PL PL 

/ \ 51 

'2 y_ 7 0 2 S,S..J 

Z.'3-70 z.v.z.S 
I, 2. o I. 2. ~ 

/Y V I /S:-:2 -£ 
9.z.9 9.q 7 
I z .. q '-./ /2.Slv 

' !'. 

' ' I' 
"' I'\ 

" 

I- ..... 

l 20 2 
Number of blows 

LL LL Nat MC 

B /<_ 
2-o /?, 

S7,S' / ,re.11 
'(? r" .... • ~ ..J so . .?/ 

7- 9 ,b S-~~ 

t'J ~z_ /J',8C, 

J s. 9 .J J 6, C(- 2... 

(. z. z_./ z J _ 2._/ 

Borehole # 
Sample # 
Depth 

Liquid Limit 
Plastic Limit 
Plasticity index 
Moisture content 

Liquidity Index 

" 
" 

30 35 40 4 55 0 

7 !° 9'S-?7 

Z. I. 2.o / 

I- 2 • fj 1 =r;:>' 12. s v 

g, 3#' / 

J I , I 
--oz 2: If:"'. o. 2z. 
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LABORATORY TEST SHEET - ATTERBERG LIMITS 
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I LABORAlORY TEST SHEET - ATTERBERG LIMITS 
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GOLDER ASSOCIATES Ltd. 
CONSULTING ENGINEERS 

. PARTICLESIZEANALYSIS OF SOILS•. ASTMD422-63 
•,, 

Project No. : 9521018 Client : Knight Piesold L:d. Test Pit: TP95-1 

Date: 02109195 Project: Job No. 1623/1 Sample : 

Lab Work: . LL Location: ·Burnaby Depth : 

1S I Slt:::VINi.:i Hydrometer: (Minus #10) Residual #200 0.1 
Total Weight 3468.7 Before Wash 75.0 Total-200 38.0 

After Wash 37.7 Gs 2.78 

100.0 

0.0 152.4 100.0 

3" 0.0 : ................ • ..... ::·::::i • · .......... ,.,..... · ••· 
, ..................... :: ............. ·: ........... ·.····· ....... . 76.2 100.0 

1 1/2" 0.0 38.1 100.0 

1" 41.8 1.2 1.2 25.4 98.8 

314" 87.4 2.5 2.5 19.1 96.3 

1/2" 172.3 5.0 •:•::::•:······ ::····'":'<.•::·,::. ............. . ....... . .............. ·• ·• •,, 5.0 12.7 91.3 

3/8" 127.0 3.7 3.7 9.52 87.6 

#4 308.0 8.9 .......... ·,· .... ::::....... .· ...... ........ " ·"............ · .. · . ,,::: ... 8.9 4.76 78.8 

#10 294.9 8.5 8.5 2.00 70.3 

0.840 61.9 .·'://':·.:· .. /'/? " " 

::••::.::::::•::::::,·.::::·········· •:• •:,: .. •::<:::•.::::::: .. :.,.::::::•: #20 8.9 11.9 8.3 

9.3 12.4 8.7 0.420 53.2 

6.6 8.8 6.2 0.250 47.0 

5.9 7.9 5.5 0.149 41.5 

8.9 11.9 8.3 0.074 33.2 
38.0 50.7 35.6 

... : •.• •••···•·••·• .• ··:· ..• ::: .• • ..• ·.·.·.: .• • ..• · .• · ..• •.•.· ..• • .•.• • ..• ·:·.· ..• • .• • ..• • .• • ..• • .• •.· .• •.·•• •• • .• ..• • .• • ..• •.· ..• • .• • ..•.• • ..• • .• • ..• •.· ...• ·,• ..• • .• • ..• • .• • .• •.• ..• • .• •.·.··.···: ..• • •• • ..• • •.• • .• • ..• • .• •.• ..• •.·:· .• ·.• .• • ..• • .• • ... '· ..• • ..• • .• • ..• • ..• •.• .• • .• • .• · .• · ..• • .• •.• .• ••,·· .• ·.· ••• · :·.· .• •·• .• ·.•.• .• • .• ·.•.·.•.·.• .• '· .. •• .•. •· .• ·:.::.··.··:• ..• ••• ..• • .• •.·•• .• •.· ..• • .• • .• ·· .• ••• .. :·.· ..• ·.Ll .. ·••.•.·.· .. · ...• v.·.:.····.··.· .•..• · .•.• ·."'··.·.·.·.·.·.·R .... ·.·o· . . · .. · . . M.· .·E .. ·.· .. ·.T···· .• · ..•.•..•. E .. R .. · .•.... ·A·.· •.. ··N .. ·.·A.· ••... •·.
1
.· ... ·.•·.··.···.v ....... · .. ·.· ... ·· .... •.s·.· ... ·.·.1 .• ·.s· .. · . .......... • .. · .. • .. • .• ··.·• ... •.· .• · .•.. · .. •··.· .• ·.·•••· •). ) >•··? i>•/. i••· ) r1:::1:::.u. ·::i:· r\.L:::1:::: :::=t=r~;:f'.?:<T/::ff~?\f~f).:ifi/:):\::)::.:::?·:::<::.::·==·:;: 

0.5 38.0 20.1 -3.76 34.2 0.0700 31.2 

1 34.0 20.1 -3.76 30.2 0.0511 27.6 

2 30.0 20.1 -3.76 26.2 0.0372 23.9 

4 27.0 20.1 -3.76 23.2 0.0269 21.2 

8 24.5 20.1 -3.76 20.7 0.0194 18.9 

15 23.0 20.0 -3.77 19.2 0.0143 17.5 

30 20.0 20.0 -3.77 16.2 0.0103 14.8 

60 17.0 20.0 -3.77 13.2 0.0074 12.0 

120 15.0 20.0 -3.77 11.2 0.0053 10.2 

240 13.0 20.0 -3.77 9.2 0.0038 8.4 

360 12.0 20.0 -3.77 8.2 0.0031 7.5 
1440 10.0 19.9 -3.77 6.2 0.0016 5.7 



GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

< /PARTICLE SIZE ANALYSIS OF SOILS/ ASTM [) 422~63 
Project No. : .9521018 Client : Knight Piesold Ltd. Test Pit : TP95-7 

Date: 02109195 Project : Job No. 1623/1 Sample : 

Lab Work: ill Location: Burnaby Depth : 

1ST SIEVING Hydrometer: (Minus #10) Residual #200 0.1 
Total Weight 2807.3 Before Wash 75.0 Total-200 43.3 

After Wash 31.8 Gs 2. 78 
:. Size < , i yY~19,.ht % Retained · · .Weight' •·· % Ra.tained • % Retained •.·Diameter % Pass mg 
. <:•}(···u···s· . s····)·.:.i:::::: ·. ·.·.·R ... t ...•... d. ·.. : \.•• ......... :.••.•.•.••:.· .. ·•• .. • ..... ·:.••.•.·.·R·.·· .•• ·.·.·.·e•.·.·.·t''·a.::..1~ ....... :·.•·e·.··.·a•·.··.•·.··.·.• ...••. \/ .•.... · ".. · .••..... · •• •.•.•.•.·.•.•.·.·.•.•.•.•.•.•.•.·.·.·."r.··· ....•. o'a··. ·, .•.••.••.••.•. • .. • .. •.••.•.•.• '.···· .· .• ... ·.••.• ... {· ·m·.•'··.··.m•···.·. :....·.· .· •. ) .. : i\ •.••••· ·· .· /<•··•·· ::: . . ..... · .. ;; > ... e ame . · .:: ,. 1 t 1. 

6" 152.4 100.0 
3" 76.2 100.0 

1 1/2" 38.1 100.0 

1" 25.4 100.0 

19.1 95.7 

12.7 93.1 
2.5 9.52 90.5 

6.5 4.76 84.0 

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 

9.3 12.4 9.6 0.074 45.1 
43.3 57.7 44.9 

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 



GOLDER ASSOCIATES Ltd. 
CONSULTING ENGINEERS 

>o>PARJIC~ESIZEANALYSIS OFSOILS :· AstM 0422~63 
Project No. : 9521018 Client : Knight Piesold Ltd. Test Pit: TP95-10 

Date: 02/09/95 Project: Job No. 1623/1 Sample : 

Lab Work: 'LL Location: Burnaby Depth 

1:::> I SIEVING Hydrometer: (Minus #10) Residual #200 0.1 
Total Weight 2183.6 Before Wash 75.0 Total -200 37.2 

After Wash 37.9 Gs 2.78 

100.0 

152.4 100.0 

76.2 100.0 

1 1/2" 0.0 ... ·. ·.::·•··•·:.," .. ,. ........................ ·•· ...... ............... .. ....... .. .......... •· 38.1 100.0 

1" 158.4 7.3 ... ·· .. ·•·./······ .. >· .·.······· .. \<> 7.3 25.4 92.7 

19.1 89.1 >····.·· ·" 3/4" 79.7 3.6 3.6 
" 

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 6.5 0.840 45.9 

#40 9.0 12.0 6.3 0.420 39.6 

#60 6.2 8.3 4.3 0.250 35.3 

#100 5.5 7.3 3.8 0.149 31.4 

#200 7.5 10.0 5.2 0.074 26.2 
Pan 37.2 49.6 26.0 

·.·.··.·.··.·.··.··.· .. ·· .. :· 

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 18.5 20.0 -3.77 14.7 0.0052 10.0 

240 17.0 20.0 -3.77 13.2 0.0037 9.0 

360 15.5 20.0 -3.77 11.7 0.0031 8.0 

1440 14.0 19.9 -3.77 10.2 0.0015 6.9 



GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

/PARTICLE SIZE ANALYSIS OE SOILS ASTNtD 422-63 
Project No. : 9521018 Client : : Knight Piesold Ltd . Test Pit : TP95-18 

Date: . 02109/95 Project : Job No. 1623/1 Sample : 

Lab Work: LL Location: Burnaby Depth : 

1:::> 1 SIEVING Hydrometer: \Minus ~10) Residual #200 0.2 
Total Weight 2189.2 Before Wash 75.0 Total -200 50.0 

After Wash 25.2 Gs 2. 78 

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 0.9 9.52 98.9 

#4 44.0 2.0 ... ·.·• ) . . .• /\ < .•. 2.0 4.76 96.9 

#10 2.7 2.00 94.1 

#20 4.4 0.840 89.8 

#40 4.8 0.420 85.0 

#60 1:rt ··. ··> : '.) :.r: : 4.1 5.5 5.1 0.250 79.8 

#100 r·······•·\ \ [/•••<'>•····.·····•',\ 4.9 6.5 6.2 0.149 73.7 

#200 {·.·•/>• .· •. : .•• •..:::•,::·• .. 
. < > ., .·. "<} 
···.· ...... 8.4 11.2 10.5 0.074 63.1 

Pan \/ ... · .. :'.;?:~\/.:: . . X••··} '"> . . ... .......... 50.0 66.7 62.8 

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 



GOLDER ASSOCIATES Ltd. 
CONSULTING ENGINEERS 

<PARTICLE SIZE ANALYSIS OFSOILS\ ASTIVLD 422~63>< 
Project No. : 9521018 Client : Knight ?iesold Ltd. Test Pit: TP95-20 

Date: 02/09/95 Project: Job No. 1623/1 Sample : 
Lab Work: LL Location: Burnaby Depth : 

1ST SIEVIN:; 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 

~.ii:e,,) •:•• y'{Y.eigryt_ % Retained •·•••Weight %Retained <%Retained /Diameter. %Pa:ssing 
tfu~sv x Retarr1ea ._ -· \ . > R~taki~C! c > · .· • t Tota1i> -··· • •tmrrit .. ·f t . : · 

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" 51.7 1.5 1.5 25.4 98.5 

3/4" 26.8 0.8 0.8 19.1 97.7 

1/2" 46.0 1.4 1.4 12.7 96.3 

3/8" 34.6 1.0 
. · .... '..: 

1.0 9.52 95.2 

#4 192.4 5.8 I> _·. 5.8 4.76 89.5 

#10 221.1 6.6 6.6 2.00 82.9 

#20 8.4 7.0 0.840 75.9 

#40 6.9 5.7 0.420 70.2 

6.1 5.1 0.250 65.1 

6.9 5.7 0.149 59.3 

7.2 9.6 8.0 0.074 51.4 
46.6 62.1 51.5 

··-.-: 

~:.:: ;~---.-_.• .. •.H_._.i_._._ .•.• _ ..•.. Y9 .. R·_•.•.•.•.: .. _·.·e·_:.r_•.·.·a·_P_-.•• _d• .• m .• _•.•.·---.'_:_ •.. 0:·e····-·_·•_g••_t_••_e._ .• _·_.•_--:: __ .•_.r··-·.·.·-··· ... • .• _ .. r •• _.:_._;_:•. __ .·e_ •. •.:.•_•_ •• _.·m···-·-····-··-··-·;·P_(·• •• _._.c·_;e_ •• ;.•_;r.\_.at_•_ •• _.•_ ..•..•..•. ·_: __ .•.u .. _•_.•.•_ ..•. •_ro_.·_·_.• __ .e_ .• _ .••..••.• •_.-_i_1• rr_ .. _·._·_.·_-_c_.'_c•_ •• _._fo··.·-·-·-m···-·rr·_·-·-····-·.•ep_•_·,• .. oct._•.••_.s_._:_1._:_•oi_.,1 ___ .en• .• ••.: •. _••_.• · .. • .. _ ... -.H .. •.:.•._c··_·_·•.Y_ .• · •••. •0p_._·•_J_•_·r?.•em_•~-··-•.e.··•e·.···-·t_ .. d._e···-·-._•,·_r,•_._•_· !-f:lfcif'tje~~ti %f'<lsiihg f<• ~!HO}•]:.·· ' I •··.·,·, .. ·.·_., .. · . >•-·.····· ' vr. .O,.t(mmJ f· } } :--··· · .. 
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 



GOLDER ASSOCIATES Ltd. 
CONSULTING ENGINEERS 

· .•.. ·.· .·· ... f'ARTICLE SIZE ANALYSIS OF SOILS/ ASTM 0422"."63 
Project No. : : 9521018 Client : Knight Piesold Ltd. Test Pit : TP95-25 

Date : . 02109195 Project : Job No. 1623/1 Sample : 

Lab Work: i LL Location: ·Burnaby Depth : 

1 ST SIEVING 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 

•· \>~ize /\ • : .• ·.·•.··.· .• ·•R .• w .. ,,e .. •ea··.i .. 
1
_9·.n·.h .. e}.d:•· ·',·.·.• .. ·.···•.·: .. 

0 

.• Y.o· R.'•.' .. •e ..... t·a ... · .. i~ .•. ~.d··.·.·.•.· •. · .• .•.• ·•· .• •··R·.• •. ·.W:·.··.·.·e•·.··•t.,e.•a<.} .•. rp.". n
8 
•.• t .•. d·•.•••.· '% Retcifrted. :%Retained Diameter,. °!Q.Pas$ilJ9 > (us~) : • , , ·•··· > / < ... ·.. :}:totaf ) ....... {ffiifl) n ,\• · · 

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 25.4 97.6 

3/4" 46.3 1. 7 19.1 95.9 

1/2" 66.4 2.4 12.7 93.4 

3/8" 74.6 2.7 . <\:.·· ·. > ·•:. . .... // 2.7 9.52 90.7 

#4 151.9 5.6 .· ':< : . "\ ...• ":· 5.6 4.76 85.2 

#10 5.6 2.00 79.6 

#20 7.6 6.0 0.840 73.5 

#40 7.3 5.8 0.420 67.7 

#60 ::.: ..... ,::,:: .... :....... . ......... ; .. :•: ······················· ............... :;:. •::·::,. : ................. '•:•••<·•·•·•·•:•.:: 5.0 6.7 5.3 0.250 62.4 

#100 6.8 5.4 0.149 57.0 

#200 11 .1 8.8 0.074 48.2 
Pan 60.5 48.2 

~//i/!//:11/i Hya···· • t ···· .•••• ~.~.~.~~~~ .. ·~·~ "'•~~.~·..::··· ............. "/"') ){ · c · ·... l · 8:Y~fofJi¢t~t ••. oiaro~ted :.tt¥J>a~$.!ifa 
.•. •lmin · .• ~· .. ··:· ..• •· ..• •.·.· .• •.·• ..• •· ........ •.• .• .: .• ·.a·.·.·.·.·.•·e·.•· . .r ... ••ap .. :·.·.·.·d·m·•· .. •· .... ~.·.·.•n.e ...... •· .... ·.·g·•.•:.··.e······.··· .• · ..... •.·.r····.·.·.· .. · > i ! \ · · ... •· ... ·.• •.. ·.· .• • .. •.·.c· ... ·. 

0

.·a· r:.•.· .. ·.• .... ·.P··.··.·.··.··.

0
,ci·.·.·.··.•.f •.•. ·.·, ..... ·.0

1

.·•· .. 

8

n·· ••·.•· ........................................ · ....... · ..... ·· .................................... , ... · ..... ::oQ#~U~tfl ····:tmffii: > ?t • •· .. 
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 21.5 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 



GOLDER ASSOCIATES Ltd. 
CONSULTING ENGINEERS 

Project No. : Client · K."ligi'lt Piesola L:d Test Pit: ITP95-27 

Date: Project; iJob No. • 623/i Sample 

Lab Work; Location: Burnaby Depth : 

Hydrometer· (Minus #10) Residual #200 .~ 

4'128.7 75.0 Total -200 45.3 
31.2 Gs 

100.0 

6" 0.0 152.4 100.0 

3" 0.0 76.2 100.0 

1 1/2" 122.4 3.0 3.0 38.1 97.0 

1 '' 81.1 2.0 2.0 25.4 95.1 

314" 146.7 3.6 3.6 19.1 91.5 

1/2" 97.9 2.4 2.4 12.7 89.1 
318" 134.4 ? 'l 

.J. ,J 3.3 9.52 85,9 

#4 204.6 5.0 4.76 80.9 

#10 344.3 8.3 2.00 72.6 

#20 6.0 4.4 0.840 68,Z 

#40 6.7 4.8 0.420 63.4 

#SO 4.5 6.0 4.4 0.250 59.0 

#100 5.6 7.5 5.4 0.149 53.6 
0.074 43.8 

Pan 45.3 I 60.4 43.8 I 
::::;~,=~=,=;~i·=··=»==·=«<·"'''"""".,.,,,,,,::.=;:~:r:~:;~;1~:::'.1rm~fi,~~:oorm1~'.~~:1m111~!~~~~:1~;::::J 

='·}·=··=,,,.:;:=.==:·=·==:.i::==::o:=::.;==:·£··~~r~11:~ 
0.5 -3.84 39.6 

41.5 19.5 -3.84 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 28.0 19.5 -3.84 24.2 0.0140 23.0 

30 25.0 19.5 -3.84 21.2 0.0101 20.1 

60 22.0 19.6 -3.83 18 . .2 0.0073 17.3 
120 20.0 19.8 -3.80 16 . .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 



GOLDER ASSOCIATES Ltd. 
CONSULTING ENGINEERS 

·.· .. PARTICLE SIZE ANALYSIS OF SOILS ! ASTM D 422-63 · .. </ 
Project No.: 9521018 Client : . Knight Piesold Ltd . Test Pit: ,TP95-31 

Date: . 02109195 Project : ,Job No. 1623/1 Sample : 

Lab Work: 'LL Location: Burnaby Depth : 

1ST SIEVIN..:i Hydrometer: (Minus #10) Residual #200 0.5 

Total Weight 2916.2 Before Wash 75.0 Total -200 42.9 
After Wash 32.6 Gs 2. 78 

Siz~ { • ) vye1ght 
> (uss} < R:etarbeci ·· 

~;, 13~ta,i0~ L Wei9m> .· ~.izetained ·····%Retained : Q1arn~t~r : % e<!SSll}Q 
.. · ............... ·. } ./Retaifi¢if •.:. ? .... · ...... < i, T~tfo \ ii {maj). J :}/••=········· 

100.0 

6" 152.4 100.0 

76.2 100.0 
·-

38.1 82.7 

3" 0.0 )>~ /'.// ...... / 
1-1-12--.. --1--50_5 __ 7--;--1-7·_-3-+ .• ~·-•·>...,.,,.,,..•·•·•.~--••)_···>··· •···.r f\ ... · <.) 17.3 

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 

4.76 58.6 #4 1··· ." ........ .. .... .. .......... 
. ... . .. ,. 5.4 5.4 158.8 

#10 105.9 3.6 Ii·· ·.·· <\'··'/ / .. ·····••>\ 3.6 2.00 55.0 

#20 6.1 8.1 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 

6.3 8.4 4.6 0.149 38.3 

9.2 12.3 6.7 0.074 31.6 

42.9 57.2 31.4 

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 



GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

' LPARTICLESIZEi.ANALYSIS OF SOILS ASTIVLD 422-63 ··.· . ,·. . .. . . . . ·. . .... · .. . . ··.. . .. · . 

Project No. : 9521018 Client : Knight Piesold Ltd. Test Pit : TP95-35 

Date: ·02109195 Project: .Job No. 1623/1 Sample : 

Lab Work: LL Location: j Burnaby Depth : 

1::SI ::Slt::.VING Hydrometer: (Minus#10) Residual#200 0.5 
Total Weight 2546.3 Before Wash 75.0 Total -200 59.3 

After Wash 16.2 Gs 2.78 

._,•·,·.· .. ·_:_',•:·.•.· ... •,{::_.U~_'si_z_,,,5e_.,_')·'·_.:•,••.•,•_,• •·: <. l(yE'.tQnt / '· %Retained ' VVeigbt ·. %Retained %Retained < Qiamet~r;: •. %Passing r Retained ••< ., .. ,·,·.·,·,· .... , < tRe.tain~<:l> ,· .··· .···. ,.···•:- < .:rota( t : !J{ffim)/,0: i '•· •··,•., . 

6" 
3" 

1 1/2" 

1" 

3/4" 

1/2" 

3/8" 

#4 

#10 

#20 

#40 

#60 

#100 

#200 
Pan 

0.0 

0.0 

0.0 

0.0 

0.0 

12.9 0.5 

13.2 0.5 

22.7 0.9 

19.2 0.8 

.. ,/:;:::; <• <:• •:··· .·· ... ·.···· 100.0 

152.4 i </:'::·,·•: \><> 1._ ....... ,'.',······ < ·: < : 100.0 
76.2 .,<·:'<<<'•.,,. , •t?U 100.0 

•·?:· ,'· :; } 100.0 38.1 

0.5 

0.5 

0.9 
<)?.'•: '·\• .. · .... ·.:·. 0.8 

0.7 0.9 0.9 

1.0 1.3 1.3 

1.4 1.9 1.8 

3.4 4.5 4.4 

9.6 12.8 12.5 
59.3 79.1 77.0 

25.4 

19.1 

12.7 

9.52 

4.76 

2.00 

0.840 

0.420 

0.250 

0.149 

0.074 

99.5 

99.0 

98.1 

97.3 

96.4 

95.1 

93.3 

88.9 

76.4 

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 



GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

Project No. : i 9521018 Client : Knight Piesoid Ltd. Test Pit: 'TP95-37 

Date : ! 02/09/95 Project : : Job No. 1623/1 Sample : 

Lab Work: I LL Location: : Burnaby Depth : 

1 SI Slt::VIN..::i Hydrometer: (Minus #10) Residual #200 0.2 

Total Weight 1926.0 Before Wash 75.0 Total -200 41.9 
After Wash 33.3 Gs 2. 78 

.
·.··,':·',.'·:·'•:·•.,•.:•:•:··,·.,.':(••,·.·us.' .... ', .. si~se .. ,.,)'·.·.•·:·· .. ,•.,·.:· .. ,' .. ,•.,• .. ,•.,•.:,'.,: .. ,· ',•,·.·.•,.••Rwe· .. :tead1P·'nhe)d•'·.·•,·:··· ,.·.·.,•·: .. ,·:··o_,•.:Yo:'··:.·'··,'·,'.,:·,'.-.·.R.'·.,'',::e':.·.·.·.'_•.:t•'_,:.'.a_::·.,• .. '.i,n_•_•,-.:.:e.'•.•',-.'·,•.d_.,''.-.·'._·,'.,•.::•.,' ... ,' ... ,•·.,.·_·,._-.':·R:.•,.·:,W··'.·.:e•_•·'.·t''e.•.'a''_},·,.Ql'rt', he __ td,' ....... ·,•,•.•.','.•.' .• ,. ~ ~~~~£?~,~ J]:ffetc:1inr~ ., qiem~~~f :f{o (?as~mg / .,.,.,,.,., ..... ··... fio.tal >? •<mfri><•••::· 

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 25.4 96.6 

1.8 19.1 94.8 

1.8 12.7 93.0 

2.2 9.52 90.8 

4.5 4.76 86.3 

3.3 2.00 83.0 

8.7 0.840 74.2 

7.1 0.420 67.2 

5.9 0.250 61.3 

5.8 0.149 55.5 

9.2 0.074 46.4 
46.4 

0.5 42.5 20.1 -3.76 38.7 0.0673 41.7 

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 



GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

Project No. : i 9521018 Client : : Knight Piesold Ltd. Test Pit : TP95-38 

Date : ; 02109195 Project : Job No. 1623/1 Sample : 

Lab Work: f LL Location: Burnaby Depth : 

1S SEVIN.:> Hydrometer: (Minus #10) Residual #200 U.1 

Total Weight 2160.0 Before Wash 75.0 Total -200 70.3 
After Wash 4.8 Gs 2. 79 

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" 32.3 1.5 1.5 25.4 98.5 

3/4" 11.4 0.5 0.5 19.1 98.0 

1/2" 0.0 12.7 98.0 

3/8" 7.4 0.3 0.3 9.52 97.6 

#4 9.4 0.4 0.4 4.76 97.2 

#10 11.0 0.5 0.5 2.00 96.7 

#20 

#40 

'= .. :/, .. ,_:!/=.= .. ·=.·:J, ___ ,1_.=J=_,: __ ,l·_,l __ ,·_,l .. ,'. ... ,:.=j·m_~_:._:·,·m'_:_,·'_1,=_•·_.=r.=,•_•1·,·=:··,·,:n•::.=_r,·.'.~.':.=:.',:_.=··:,:_:.:.:.=;.:.=:_,:= .. =:_,J·_.=:,l.:_,::_,;: __ ,.•_,:• .. =· ·_,: .. _,·,·.·,H·:'.:_.:_:.,:.i,::'.=.•_,:,yg_R:_·=_,=,•,,•,_•.•.=.•e=,•·_',r_:_ ... _.a"'.·_';,.,_.,:d·_fll:•=_:.,•.•,~.=,._'n',e_,:,.,_:·:·9·t .. _:,_e··.:::• .•. ·.,:-,•,·:f:.:=,·.:.,. •.='.':=-·.m_,·':':· .•. ••.,• .. _i:;_,;_,:.,:.,:.::·m'• .. ,i=·.:•,:, .. ,:.,:._.=;.:•.;.·,=_•.h,e_•·.:•·:'..:=,r .. ='··~ .. =.=•:•.==.=t.=•.•,•.•· .. =·.=u.=•=,::'.•;_,•_,=.r_,;_•,•,e_•.,:.=,:· .. =•·.=·_H_,: .. •l::: . {i i· : •.• : .•.=.=_: .. ,i ...• ·.c •• _ •. •.""_•·.:. ?q:·P1·:'·rrn=···.·.··: ... • ... E_ ..... ·.~-··.•·.·,·.=,··:•·,·,;_:_._io,_: •• t.:._ .. •.e,;n;.·_·,·.·.• .. :_•.: __ ,.•_, •. _.=:•:•.· ,t!x§:t2m~~~r .(J_iam_~ter .. o/o: P~~~iryg ~, , • <;oV~ l =·· -:-;·?\ v •• .-... l ::corre~tea ::·:::=:tmmit}f• t:: ,::::::::.::: 
0.5 66.0 20.1 -3.76 62.2 0.0511 77.9 

1 63.0 20.1 -3.76 59.2 0.0377 74.1 

2 59.0 20.1 -3.76 55.2 0.0282 69.1 

4 55.0 20.1 -3.76 51.2 0.0209 64.1 

8 50.0 20.1 -3.76 46.2 0.0156 57.9 

15 46.5 20.0 -3.77 42.7 0.0118 53.5 

30 41.0 20.0 -3.77 37.2 0.0088 46.6 

60 35.0 20.0 -3.77 31.2 0.0065 39.1 

120 30.0 20.0 -3.77 26.2 0.0048 32.8 

240 25.0 20.0 -3.77 21.2 0.0035 26.6 

360 22.0 20.0 -3.77 18.2 0.0029 22.8 
1440 15.0 19.9 -3.77 11.2 0.0015 14.0 



GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

Project No. : 9521018 Client : Knight ?iesold Ltd. Test Pit : .TP95-39 

Date: . 02109195 Project : Job No. 1623/1 Sample : 

Lab Work: i LL Location: : Burnaby Depth : 

1Sl SIEVING Hydrometer: (Minus #10) Residual #200 0. 7 
Total Weight 1001.4 Before Wash 75.0 Total -200 44.3 

After Wash 31 .4 Gs 2. 79 

0.5 44.0 20.1 -3.76 40.2 0.0662 52.1 

1 40.0 20.1 -3.76 36.2 0.0485 46.9 

2 38.0 20.1 -3.76 34.2 0.0349 44.3 

4 36.5 20.1 -3.76 32.7 0.0250 42.4 

8 35.0 20.1 -3.76 31.2 0.0179 40.4 

15 34.0 20.0 -3.77 30.2 0.0132 39.1 

30 33.0 20.0 -3.77 29.2 0.0094 37.8 

60 29.0 20.0 -3.77 25.2 0.0068 .32.6 

120 26.0 20.0 -3.77 22.2 0.0049 28.8 

240 21.0 20.0 -3.77 17.2 0.0036 22.3 

360 18.0 20.0 -3.77 14.2 0.0030 18.4 

1440 12.5 19.9 -3.77 8.7 0.0015 11.3 



GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

1.... . . . _·: . : ·. : . . '"' 
.· ··.·· .·· .. 

<. :: .·' 

. ·· .. SPECIFIC.GRAVLTY OF SOLLS 
····.:· .... ,,_ ••.• _::·:• .. •·· .\:, : ASTMDS~-92> .. 

DETERMINATION NUMBER 2 

BOTTLE NUMBER 3 

AIR REMOVAL METHOD Vacuum Vacuum 

WEIGHT OF BOTTLE . gm. 179.54 173.97 

INITIAL WEIGHT OF BOTTLE + SOIL, gm. 279.54 273.94 

INITIAL WEIGHT OF SOIL, gm 100.00 99.97 

WEIGHT OF BOTTLE+ SOIL+ WATER, gm. w, 741.29 735.22 

TEMPERATURE, °C T 19.6 19.5 

WEIGHT OF BOTTLE+ WATER, gm. W: 678.08 672.43 

EVAPORATING DISH NUMBER 7 17 

WEIGHT OF DISH + DRY SOIL, gm. 468.58 457.71 

WEIGHT OF DISH, gm. 370.20 359.46 

WEIGHT OF SOIL, gm. Ws 98.38 98.25 

SPECIFIC GRAVITY OF WATER G7 0.9994 0.9994 

GTWs 98.32 98.19 

W,-W: 63.21 62.80 

35.17 35.45 

2.78 (average value) 

REMARKS: 
(1) Method A- Oven Dried Procedure 
(2) Passing the #10 sieve (2.00 mm) 

Project No. 9521018 

Date : 2/9/95 

I 
3 4 



GOLDER ASSOCIATES Ltd. 
CONSUL TINS ENGINEERS 

DETERMINATION NUMBER 

BOTILE NUMBER 

AlR REMOVAL METHOD 

WEIGHT OF BOTILE , m. 
INITIAL WEIGHT OF BOTIL.E + SOIL, gm. 

INITIAL WEIGHT OF SOIL, gm 

WEIGHT OF 80TILE +SOIL+ WATER, gm. 

TEMP ERA TURE, °C 

WEIGHT OF BOTILE +WATER, gm. 

EVAPORATING DISH NUMBER 

WEIGHT OF DISH+ DRY SOIL, m. 

WEIGHT OF DISH, gm. 
WEIGHT OF SOIL, gm. 

SPECIFIC GRAVITY OF WATER 

W,-Wi 

Gs = (Gr*Ws)/(0Ns-0N1-W2)) = 

REMARKS: 
(1) Method A· Oven Dried Procedure 
(2) Passing the #10 sieve (2.00 mm) 

Project No. 952101 ~ 

Date: 2/14/95 

1 2 3 4 

3 

Vacuum Vacuum 

179.54 173.97 

279.54 273.97 

100.00 100.00 

W1 741.35 735.58 

T 19.9 19.4 

W2 678.06 672.43 

9 38 

470.84 457.10 

371.13 357.40 

Ws 99.71 99.70 

Gi 0.99825 0.99835 

99.54 99.54 

63.29 63.16 

36.42 36.55 

::l:i!f1:~~:::'~~::i:;flii/:t !i!i::·!:~~l,~~~::;.:;; !1!.';!!~:~il~:.· .... 

ill (average value) 



GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

SPECIFIC GRA VlTY OF SOILS·.·. 
· · · · t ASTM [} a54~9Z .· .· 

DETERMINATION NUMBER 2 

BOTTLE NUMBER 3 

AIR REMOVAL METHOD Vacuum Vacuum 

WEIGHT OF BOTTLE . gm. 179.54 173.97 

INITIAL WEIGHT OF BOTTLE + SOIL, gm. 279.54 273.97 

INITIAL WEIGHT OF SOIL. gm 100.00 100.00 

WEIGHT OF BOTTLE + SOIL+ WATER. gm. w, 741.45 735.71 

TEMPERATURE. °C T 20.3 20.4 

WEIGHT OF BOTTLE+ WATER, gm. W: 678.02 672.33 

EVAPORATING DISH NUMBER 18 27 

WEIGHT OF DISH + DRY SOIL. gm. 464.33 451.53 

WEIGHT OF DISH, gm. 365.41 352.61 

WEIGHT OF SOIL, gm. Ws 98.92 98.92 

SPECIFIC GRAVITY OF WATER Gr 0.9994 0.9994 

GrWs 98.86 98.86 

W,-W2 63.43 63.38 

35.49 35.54 

2.78 (average value) 

REMARKS: 
(1) Method A- Oven Dried Procedure 
(2) Passing the #10 sieve (2.00 mm) 

Project No. 9521018 

Date : 219195 

.. • .. ·.1 
... 

3 4 



GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

... · SPECIFIC GRAVtTYOF SOILS 
.·. ······•··· ASTM D 854~~2 · .•. 

DETERMINATION NUMBER 

BOTTLE NUMBER 

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 

2 

3 

Vacuum 

173.97 

273.97 

100.00 

Project No. 9521018 

Date: 

3 

.... _:; . I 
• •• 

4 

w, 740.95 735.26 WEIGHT OF BOTTLE + SOIL + WATER, gm_. ---+-----'--.;-----+----+-----+-----1 

TEMPERATURE, °C 

WEIGHT OF BOTTLE+ WATER, gm. 

EVAPORATING DISH NUMBER 

WEIGHT OF DISH + DRY SOIL, gm. 

WEIGHT OF DISH, gm. 

WEIGHT OF SOIL, gm. 

SPECIFIC GRAVITY OF WATER 

W,-W: 

REMARKS: 
(1) Method A - Oven Dried Procedure 
(2) Passing the #10 sieve (2.00 mm) 

T 

W2 

Ws 

GT 

2.79 

20.3 20.0 

678.01 672.38 

c 23 

292.50 458.26 

194.42 360.28 

98.08 97.98 

0.9994 0.9994 

98.02 97.92 

62.94 62.88 

35.14 35.10 

.. ·t~~7s9. r 

(average value) 



GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

> .·. ·. <• SP,EClflCGRAVltyOfSOll..$> 
· ''''''·'·,,, .. , .. ,<>x:.:=•:\·.:''·:<'. :,: \:Asi"M' o .854'-9 2::<,,: • · · , .... ' · · · · 

DETERMINATION NUMBER 2 

BOTTLE NUMBER 3 

AIR REMOVAL METHOD Vacuum Vacuum 

WEIGHT OF BOTTLE . gm. 179.54 173.97 

INITIAL WEIGHT OF BOTTLE + SOIL, gm. 279.54 273.97 

INITIAL WEIGHT OF SOIL, gm 100.00 100.00 

WEIGHT OF BOTTLE+ SOIL+ WATER, gm. w, 740.86 735.04 

TEMPERATURE,°C T 20.0 20.0 

WEIGHT OF BOTTLE+ WATER, gm. W: 678.05 672.38 

EVAPORATING DISH NUMBER 5 31 

WEIGHT OF DISH + DRY SOIL, gm. 220.97 209.10 

WEIGHT OF DISH, gm. 122.61 110.71 

WEIGHT OF SOIL, gm. Ws 98.36 98.39 

SPECIFIC GRAVITY OF WATER G~ 0.9994 0.9994 

GrWs 98.30 98.33 

W1-W2 62.82 62.66 

35.54 35.73 

2.76 (average value) 

REMARKS: 
(1) Method A - Oven Dried Procedure 
(2) Passing the #10 sieve (2.00 mm) 

Project No. 9521018 

Date : 2/9/95 
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MOISTURE DENSITY RELATIONSHIP(rr1a.21~1a.JJ 

TRIAL NO. 

WT. OF SAMPLE WET + MOLD 
>-;-

WEIGHT OF MOLD (jj 
z 
UJ 
a WT. OF SAMPLE WET 

WET DENSITY (kg Im') 

DRY DENSITY (kg Im') 

MOISTURE ADDED 

;- CONTAINER No. z 
UJ 
;- WT. OF WET SOIL+ TARE z 
0 

WT. OF DRY SOIL+ TARE (.) 

UJ 
a: WEIGHT OF WATER :::> 
;-
Cf) TARE WEIGHT 
6 
::E WEIGHT OF DRY SOIL 

MOISTURE CONTENT(%) 

-l 1.1...90 
>­;-
(jj 
z 
UJ 
a 
>­a: 
a 

50 

'2.\ 00 

ct 5 7 to 11 

MOISTURE CONTENT (%) 

PROJECT No. :=,sz !0{ 8 LAB No. 

SITE LOCATION: -----------

~5 ·~ 
SOURCE: _____________ ~ 

DATE TESTED: Jftt--1· (.S'-'lS' BY: L'-
~----

----

~g I m' 

__,_=---___ c:;-

_____ rr: 

ASTM D 698 

ASTM D1557 

METHOD __ C. ____ _ 

SAMPLE DESCRIPTION: 

% 1· I G. Ml-\ :r q.:~ o/., 

~'11,18 

) 

11. 13 ltf-



PROJECT No. '\$?_\ 0 \ 'B LAB No. l j 

MOISTURE DENSITY RELATIONSHIP ( 'Mte1 AE£i) 

SITE LOCATION: ---------­

T f 4S · 1~ 
SOURCE: ________________ _ 

>-
I- WEIGHT OF MOLD 1ii 
z 
w WT. OF SAMPLE WET a 

WET DENSITY (kg Im') 

DRY DENSITY (kg Im>) 

MOISTURE ADDED 

I- CONTAINER No. z 
w 
I- WT. OF WET SOIL+ TARE z 
0 

WT. OF DRY SOIL+ TARE (.) 

w 
a: WEIGHT OF WATER :J 
I-
rf) TARE WEIGHT 
0 
2 WEIGHT OF DRY SOIL 

MOISTURE CONTENT(%) 

-~ i-iw 
~ 
1ii z 
w 
a 
>-a: 
a !.\ 

3 
50 

1 

"'2 

DATE TESTED: ~C14S' BY: \_. ~ 

MAX.DRY 
DENSITY 

OPTIMUM 
MOISTURE rc.1 

----· 

kg Im' 

MOLD DIA. _I _$_,_"l_-4 __ . cm 

MOLD VOL. • Otil \ -:.,....;. m' 

ASTM D 698 

ASTM D1557 

METHOD __ C. ___ _ 

SAMPLE DESCRIPTION: 

% 1-l~"M-_ '- £_lo 

io f< fL f) It- If°' f 6 
MOISTURE CONTENT(%) 



PROJECT No. /52..\0 l~ LAB No. _J_j__ 
SITE LOCATION:---------· 

IP'lS-23= 
MOISTURE DENSITY RELATIONSHIP (lY'icro\f\t~.) SOURCE: ____________ _ 

DATE TESTED: JA\J ... 7:>/'15 BY: Ll... __ 

TRIAL NO. 

DRY DENSITY {kg I m') 

MOISTURE ADDED NA.,- - - - I 
I- /7::. 2. c;- ~'+' I =r z CONTAINER No. 

I 

UJ 

/ 'f-g3 -~ ~<rz-u !?.'i 'S, +I i?. ~7 ,rz, I- WT. OF WET SOIL+ TARE z 
0 

WT. OF DRY SOIL+ TARE I~ e:,c.,. \ 1'2..~1.0 n. \ .,.. . :::i- I 1'21.g.O (.) 

UJ 

l It 12. ..., $'.1..- eo,::r I S'1.t.. a: WEIGHT OF WATER :::> 
I- -~4.:;;- ~r- 'Z. y.., 1~ ~ I :S1c· l Cl) TARE WEIGHT 
6 
::::,; WEIGHT OF DRY SOIL \Ct) l. 4- ~1~.(JJ ~1.1- i 9S/.C, 

MOISTURE CONTENT(%) l I I:}- ,, ~.l=o, q ''4-- 1 (o. 9 / 

1.r)cO 

'E -Ol 
·:le~ 6 

i'.: 
iii z 
UJ 
Cl 
>-a: 
Cl 

21 C..) 

., to 11 

50 MOISTURE CONTENT(%) 

' ' 

I· . .' -
' J 

' i i ; i 

i ' 

~ 

: I 

i ' : 

I ' 

MAX. DRY 
2'2.CO DENSITY ~g / m' 

OPTIMUM C. 0 
MOISTURE ~.~ I 

MOLD DIA. rs .z.i.t- cm 

MOLD VOL. . c.c"2.r2.....;. m~ 

ASTM D 698 

ASTM D1557 ~ 

METHOD __ i:..,, ___ _ 

SAMPLE DESCRIPTION: 



MOISTURE DENSITY RELATIONSHIP ( ~cJ.,~,Q;~J 

TRIAL NO. ' "2- "] 
WT. OF SAMPLE WET+ MOLD \ OJ 'ft.'f .G:, \o, <c>>\.I \«:l,')S\, S 

>-
S'c\6-4- ~te+ 5':,\S+ I= WEIGHT OF MOLD iii z 4-e, C(o ·'1-> t;on.::r- J.41~ I\ Ll.J WT. OF SAMPLE WET 

Cl 

WET DENSITY (kg Im') 1'l..G>'L ~ 'l)~.D 2~ i:i.,Ge 
DRY DENSITY (kg Im') -Zo \ B.(e, t\1'2.~ i: 11 fl, I 

MOISTURE ADDED 

~ CONTAINER No. 
Ll.J 
~ WT. OF WET SOIL+ TARE 

8 WT. OF DRY SOIL+ TARE 
Ll.J 
gj WEIGHT OF WATER 
I= 

PROJECT No. 1 S'l .. \ c 1 B LAB No. 

SITE LOCATION:-------­
]ifCj S -3 \ 

SOURCE: ___ ~--------·---
DATE TESTED: fe.b-oL=j<;- BY: l.C -----

4-
I 

~18.+ I 

C/J TARE WEIGHT 
6 r---------+-....,....-''--'"":--t-'-:;:-;o-:--:z'---+-:::,----'--t-----+----+-----+-----
~ WEIGHT OF DRY SOIL 

MOISTURE CONTENT(%) 

MAX. DRY 1100 DENSITY kg Im' 

OPTIMUM 1.~ MOISTURE 

MOLD DIA. I S.LJ..1.- c"' 

MOLD VOL. ' C:0'"2.1 l.... I..\.- m' 

1.)oO ASTM D 698 ~ 

ASTM D1557 q' 

f METHOD __ C... ____ _ -Cl no0 6 SAMPLE DESCRIPTION: 
>-
I= 
iii z 
Ll.J 
Cl 
>-a: 

o/o + l't ~ ..... -i. ~I o/',, 

~ C'o\UU':t...~"1.l '2.~':>'.'.f- ~ 
~ .. 

Cl 
l\CO 

(.,, 7 \o l\ n .. \~ \'t- lS b 
50 MOISTURE CONTENT(%) 



U1~ m• 
;::.: ~ 
~; 

8f 

w 
';( 
Cl 

a 
w 

~ 
> w 
a: 

_j 
_J 

~ a: 
Cl 

...::: 
CO• 

~! 

J) ~ 

~ 
.... 
(J 
w a a: 
a. 

Consolidated Undrained Triaxial Compression Test on Cohesive Soils 
ASTM D 4 767-88 

~) I 

Test-1 
Test-2 
Test-3 
Test-4 

Figure 

'--

TP95-27 
TP95-27 ~ 

TP95-37 -
TP95-37 

~ 

--

~17 
~ 

4 

-------

~ v+ 
/'' J --

~· I 2. 
7 '. ---·-

/ ( J l 
( J / 

J / II 
,J 

0 :100 LOOO l ,~,oo :~000 

p' 

l[) 
: 

0 
:.;: 
a:! 

a::: 
IJ'J 

r'--.. 
-:" 

: 1 ' ,r- 2 
IJ'J 

~ ...... 
-

~l -· 4 
~ 

j -, 

Cl) 

a:! 
y ! i ' c. 

(.) 

i:::: 
·;:: 
c.. 

: : i ·'.:') 
i : 

~ 
: 

: 

0 :S 10 15 20 :2G 
Axial Strain (%) 

@!~. 
--- ~a~ 



!fl: 
m: ;::: 
~i 
~i 

w 

< 0 

Cl 
w 

~ 
> w 
"' 

_J 
_J 

~ 
"' 0 

cx:i 

1 
-I 

~ 
0 z ,_ 
u 
w 
0 
"' a. 

Consolidated Undrained Triaxial Compression Test on Cohesive Soils 
ASTM D 4767-88 

::: ., 

--------- -

~ -
/ ~ 

~ 

I ~ 

--ra 
a.. 

! ~ _.,.. ~ .:.:: 
C/l 

: r /"'- ·~ 
C/l 
Q) ,_ 

~ - / / 
I I / ! 

;1 / 

en .... 
0 -ra ·:; 
Q) 

Cl 

I// r 
~I 
I : 
! ' 

I. . 

' 

() " 1 () Fi 
Axial Strain{%) 

-
·:.;:) 

I - ::: ra ::: a.. -:-::=. 
Q) .... - 1 
:J 

~ 

':'! 
(/) I 
C/l 
Q) .... ~ c.. Q 

~ ~ Q) .... 
0 

,·-~· ' a.. Q I ' ' i . ' i 

"O 
Q -

\ N 
Q) 
CJ I 
:J Q I " "O c 
s::: -:- ' ----: 

0 .-
~ 

() ;'°) 10 15 
Axial Strain {%) 

~~!OS 

Figure 

----

:_ 4 

1 

3 

2. 

-- --

Test-1 TP95-27 -
Test-2 TPSS-27 -

Test-3 TPSS-37 -

Test~4 TP96-37 f---

I ----

I 
:.! () ~:-) 

3 

4 

i "' 

:20 :~:» 



GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

Consoli.dated Undrained Triaxiat Compression Test 911 Cohesive Soils< 
.·. •••... .. ·.... AST MD 4767 - 8S 

.. · 

Strenmh Rec;ults · 

PROJECT_•_3-l:1_a•_;_.s,,,°"'_0 _____ 
1 
___ L-'''-'--'-•..,s,,,a __ cm_,. ___ 

1 
__ DA_-_, :_. __ :~_F_e_o-_s_s _____ 1-M_ax_"_,,_._• __ ._·"-'_s _s __ k_P_• ___ 1-__.·,.,_, = ___ . ___ :_:o_a_ 

~T-•~s<_?_1t ____ rP_9_>_2_7 ______ ~---""~=--•-4~T_5_-'c_m~'---lf---F-IL_E_: ___ ,._.:_s_ox_L_: _____ +_s_t_r•_in-"'~'-·---'-~-5_a __ ~~·----~--v'-"-·- ::o7 
Sample V: = -557 i cm' TEST# ClU-i Max. ?SR:: J. :s E, = --o:sg-t------·---------r-------------1r--------------t-------------·t----··------Depth Strain ._~ = · 35 E, = ·):Ji 

REMARKS· Consolidarion Pr&ssurn · CALJSRATIONS · Consolidation Results: Water Contents: 

~·~"~··-~-··~M~co_e_a_w~g'-'"~·9.,..-----1---c_P_• ___ r1_1_s __ k_P_• ___ ,___L~o_A_D_• ___ 0_0_o:_·s __ kN_1_m_v ___ t--"S~V~,_= ___ ._.1_s __ c_c ____ ~--w-· __ = .. _ 13 
~·-'_1:n_w_s_1_s_s_m_m_m_a_<•~"-•'------~---a_P_• __ ~48~4_4 __ k_P_a ___ ,___P_O_R'-E'-=---J-5_a,_·5 __ kP_~_m_v __ • __ T-',~"--·---=-s_.o_--'·""~·n ___ + __ w_._= ~7 
• Correc:icns apc:tcd for memorane rr:,' = :'.:37 4 kPa LVOT = •).,J:::.s mmimv Cv = 2.i=:-o: cm:/s 
t--------------r--~~---------t--------------·1--------------~-·~--- - ·-~-----s ....... ;,., = 0.955 FHd Rate= .J J10 mmmin 

oL I 
:mV) I 

LOAD I oU 
imV) I (mV) 

E 
,,,, 

,,o, 

I 
I 

LOAD I 
(kN) I 

A, cro· I SU I cr,· I 
(kP3) I 1kPa) I (kPal (kPal I 

108 7 -i02: ,: .?C 0 00 44.i5 0 0 J J ::si 4 287.4 

169 1 -715: J :J7 0.:2 4-1 :'9 48 5 ; :J :7'S.J J::?.O 

1479 ::o5.o ·i233 J·s 035 JJ5J 7i3 •Js ::-:-::9 3501 

"SR I 
I 

1 00 

: :s 

A 

0.13 

0.19 

p' I q 

(kPa~ / (kPai 

287 ~ 0.0 

311 5 3S.6 !-----------------------------------------------------------· -·----- -
153.4 :J11 -i3J.1 .. _, .J.JJ .i.J.5$ ;a; ~·.;; ::Go.~ 364.~ ;::- o.:::: ::.1Si -iso 

---.-.s~a-.9--·--,:~4-2-.s---.• ~,3-3-,.J---707za,-----,.o-4a,-----,-,..,.9,,,3---,-J~7-,--_,.:4-.9-----,:..,s,..:.75---3~6"'9..,5~----,-,-,----o . ..,2-3----3101 -----SJ-.6--
1---------------~----,-,----~----------,--~----~-------------·-----·--·-

164.1 ::44.3 -n7.s o.Ja o.49 4497 10da :45 :s:.:; 3;-1.0 ~.t1 o.23 31;:: 54.4 1------------------------------------------------------------l 69:? 258.4 -742.0 •).58 0.54 45.02 119 .1 :: 4 260.J 379 4 !..10 <J.23 59 i 
175.J 276.a -750.a c ;-o a s1 45 01 134 o 33 s ::53.9 33i 9 -: 53 o.:5 320 9 57 0 

1--...,~7"'9..,.5---3,..1"°5"2---.~76~5-.7,..----,o~.775 ___ 70.~77<---,~s~.1-1---,..,67•."'s---.~.3~.a,_--..,:743,...75---,,7oa,...-1---,~,~a---J~--3-2~s-9 ____ a:-.-:--< 
1--13-5~.3,_--""37-8-.8---."'7"'95,...2.,....--..,~-a"'s----,o..,.9"'7 ____ 4S,..."'1s,_--2,_1_4_9 ___ .,.s.t_"_' ---...,_,,,_~_.~,----,,,,3~7."'5----. ~97,.-.---o-.3-o----·-3-30·-,·---~ 

159.Z 452.9 -330.:: 0.3i 1.24 45.19 :73 3 38.3 199.1 ~7'.l 9 :!.37 0.32 '.!360 1'..i6.9 
-195.7 526.6 -357 S ~ JS 1 50 -~---n:-.o----,-07-3·---,-80-.-, ---5-12-.-, --·-:: 3-,·----.J.-32---·--3415-?-- --··---;-56.0-
1-------------------------------------·-----------------~ ---- -~--~·-J:00.4 590.0 -869.3 !.~3 1.73 45,29 382.1 :15.2 172.:: 554.2 3 :: 0.30 363.2 191.0 
1-....,.-:o~G-.1---,~-5~0..,.8---.~a7~2~.s---~,~.:7s---~,..,.975---,~s~.3~4,.....--.~2..,9~3----,,-,~;"'s----,,759~.79-.,.-.....,s799~.~7---...,=~·5~3,---~o~.2~7,-----3s-4-.a~· 214.9 

211.5 708.5 -3717 •J;: 2.16 .15.39 4751 '.159 :;-05 545.6 379 0.25 .!081 2376 
216.7 i64.5 -866 0 ~ 5U 2.36 45..l.4 513.S ~1:: 9 ~i.15 093 . .1 .:.. ::J• 1j 22 .133; 25St.5 
:2231 a201 -asa.i. ·o: :.56 .is.so so2.: 107i i7Si 74~.s :~3 0.1s 4503. ::at.1 

~28.3 .353 5 ··343. l • --: : i .1 .15.5-1 599.9 :co 5 ~ ·:.; s 736.i" .! :· 0.17 .ieS 7·---· :?99.S . -

J:34 7 907.3 -a38.o · ::::: 2.38 45.so 529.7 33.5 193 a a23..i. .1 :s 0.15 soaj·-- ---314:8-
240-.o--·--9-3_8_3 ____ .s_2_6_. 7----, -s-5 ----:-99----,-5-.6-5 ___ 6_5_3.-3---i-s-,----:-o .-. ,-----,5-s-.. ----.-_-.-·---o-.1-3 _______ s:-8·.5·--·-·-- 3255> -

::!45.2 964.9 -a1s:: : ~5 3.oe 45.59 6i3.i 78 o ::oa.s sa::.s .:. :3 0.12 5.is.u 336.3 

:s1 1 989.1 -807.9 _" 3 1'i .15 ;-5 ?:I• .:i -~c-2.-,------:.-,,-5---,-0-6-.4-·---,-=-3-----J.-,-1----5-,;·-u-,----:-.;5.'9--

256.3 1009.3 -7'99.:5 ::.::7 3.:4 45 .so :01 o 57.: 220: 92; 2 .1 :1.,. ----o~.0"9,_----5'~L~'7~- 353.s 

261 3 1023 9 -793 . .1 ... ~":' 3 :s 45 d4 7H i -32.9 224 5 942: .! 20 0.09 583.4 358.3 
267.2 1036.0 -736.6 :.JS 3.34 45.89 i20.3 53 2 229.: 955.5 J ~7 -·-0-.0-8---,--9-2-.4--.- 363.1 

:72.9 1047 3 -781 4 2.5: 3.33 45.95 734.3 54 5 232.3 367.1 4. ~5 0.07 599.9 367.1 
t--:c27~7:-5::----,1-=o-=-50=-.=-3---.-=77:::s:-.s=----..,2-=.;"'a ___ 73-:.4:::3----.,,,5:-.9:::9:---.=-,,:::3".7,_--.,.so:--=-, ----..,2:::3=-s."'7---=,-=570.~4---,=-.:-,,::----:0".0"'1,.-.--..,s:-08~.s· 371.9 

253.6 1071.S -770.5 .?.30 3.47 4005 751 5 471 240 3 991.8 4 :: 0.06 --ill:;-----37fd"-
259.6 1081.3 ·766.1 :!.91 350 4610 7582 ·U! 2433 10015 ~12 0.06 '3225 379.1 

!--=--------------------------~-----·-------------------------------·-- ··---
294.6 1093.0 -761.0 3.01 354 46.15 7665 ~05 2463 1013.4 .11; 0.05 '330.1 383.3 

,___3_0_0_8 ___ 1_10-3-,--,---_-75_7_2 ____ 3_.1_3 ____ 3.-S-a ___ 4_6_2_0 ___ 7_7_3_.9 ___ 3_7_9 ____ 2_49-.-s---,0-2-3-.3----,-~v----·-o-.o-5-----,-.-06-4·-·~"386-.s-

304.9 1113.5 -752.4 2 :1 3.'32 46.:::4 ;so.a 3.; a 2s::.a ~033.6 J ,:is ·J 04 ?43.2 390.4 

~===31=2=.7======1=1~23=·=·=====·:7=•s=.o=======3=.3:a=======3=.s:s=======•s=.J=1======-=,3=7=2======:32=.3=======2:5:'.:"s_·,·-::::~_·1-=0:4::2-=.-·~-:.=~~---'-::_c~9~~-·-~~~--o:._o-•~--.-·.-___ ?_4-Si-~~9'3,6~ 
31 7,3 1132.3 -7 44 3 3.45 .:i.o~ 46.36 793.4 :; 0 255 .! 1051 7 - J. J.04 "355.-1 3St3. ;-

3:::2.0 1144.0 ~i39.d 3.56 3.73 4S.J1 801 5 :s 5 261 5 1063.0 .:. ~i. J.03 ·'.l62.3 400.S 

327 6 1152.3 -736.3 3.-35 3.76 46.45 807 1 23.5 :;53.9 1071.0 .1 JO 0.03 ?67' 5 403.6 

332.7 1~62.4 -7313 3.75 3.79 46.50 814.1 204 :57.0 1081.1 J'JS 0.03 5740 4070 
1--33~9-.6,_---,1~1"72".s.,....--_=-72~8"'.s::----:::3~.a"'s ___ 73..,.373---,~6~.5"'7,---a"'2"'0".a---.,-.a~.'"'· ----,2-,6~973----,.10~9'°'0-=.o:----4,-c"'S,..-----o,-.0~2,_--,..5~79~7 ---~-

344.0 1180 9 -723.8 3.37 3.86 46.61 326 4 1.1 9 272.5 1098.9 .103 0.02 '335 7 413.2 

335.6 1190.0 -720.s 3 a1 3.89 46.53 834.9 12.1 ;:74.7 1109.s 4 ,).! 0.02 G32.::? 41i'.5 
t--35~3,-.a::---1c:270.,..174 ____ "7.,..1s~.2::----~4-:.1c:s---..,3~.9~3---746~.7:::o,..---a74c:O~.s,_---:,~,,----=2~7=7~7---=-1~11c:a~.2,..---,.,-,,c3::--....,.--07.7o1,-----~0"'9870 420.2 

359.7 ~ 1212.6 -711.3 4.28 3.97 46.i6 348 1 5.6 280 3 1128.8 4 02 0.01 704 8 4:4.0 
1--36_5_1 ____ 1222.0 -708.5 4.3S 4.01 46.31 854.3 4.3 253.1 1137.-t .1.J2 0.01 7~0 2 427 2 
1--37~o..,.7,..----,1c:2=-35~0---.770~4~.5,..---~.~.479---~4~.o"5---.~.6~.a°'6,---a~673~.3-~-~1~s---~27375 7a---,.11,..4"'9~1---,.,.,~02,..----o~.o,..o,---~;-1·~,-4 431.6 

375.9 1247.1 -70t 1 4.5& 410 46.91 871.5 -o 3 2sa.: 1-:59.3 4 02 o oo 7:;4 o 435 a 

380.7 1255.8 .597 0 4 58 4 13 46.96 877 4 -3.6 291) 1168.4 .! :)2 0.00 7::!9 7 438.7 

~===38=5=.5======1=2=68=·=1=====-=~9=3=7=======•=7:5=======4=1=7======4=7=0=0======8=8=5=9=======·5=9====·==~2=9~37..,73======'_1~7=9=1======·_,-_0,.._2.=======·-0-.=0_1-:_-_-_-_-:.-__ -,_3~~-~==-~4-_::_-.~---_ 
f--:-39~0~.7,..-~--,·c:,277.,..s7o ___ ·"6~3974:---:-:':-:"~a---:-:•~·"~o---7.•7~.~o5:---a:::s~o~g,----:-·l797" __ :-:2~975,"2 __ -.,.':-:13,.,;~2,..... __ :-'70:-·-~--7o.7o.,..1 __ -=7~4~':7 __ .~4~~-

395 7 1284.5 -OSS.S 4.37 4.23 47 ~O SSS.5 -i1.5 2Sd 9 1195 4 .1.00 -0.01 74i 2 448.2 
1--,0"'3-.o,..---1"27937.-o---.-:-6a:-:2:-.s::---..,s:-:1"2---~.~.2~6---7.,7~.""17::---9"0~1..,.s,.....--_71 73.75----,3707079---,-1:=:.0~2:-:.s,---• .,.., "'.)o,..----_.,.0.-0-1 ---.-::-.-, ·:7 - -·---,-so.8-
1---,.--'-------,-=-=---~,,---~-=---,.,,..,..,..-~~~----,..::-~-~.,..,,--_,=-~--~~----------------~----
1--•0_7_6_..;..._1_J_o2_._s ___ ._s7~8-.5----:-s~.1-:-1 ____ •..,·3-:-o---~'7,...:_1,_ __ s_o_8_.o ___ ._:,_·._3 ___ 3_o~3~~---12~1~1_.7 ___ 3_._s9 ____ ._o_o:_. ___ 7_57_7__ 4540 

412.3 1309.8 -675.4 5.30 4.32 4i 26 912.0 -1a s 305.:r 121a.4 3.~a -0.02 i62.~ .tso 3 
1--:-•1"'8:-:.3,---:1-:-3715=-.~7----_757=:1:-:.i:---..,s:-:.4-:-1---:-:4~.3-:-6---,~7~3~2,---:9:-1c:a".2,.---_73=-170----,3~07a.~4---:-12~:~·6~.s,.-·--..,3,...:-sa:--~,-.o.,..702=------=::6~7~5,---,~s~9~.1-· 1 

423.2 1328.5 ·669.0 5.51 4 39 47.37 924.6 .2:.9 310.3 1234.9 3.38 -0.02 771.1) 462.3 

428.4 1338.4 -665.o s.61 4.43 47.42 931.1 -2s.s 313.o 1244.2 3.97 -0.03 na 6 465.6 

432.2 1348.4 -661.1 5.58 4.46 47.45 937.9 -28 3 315.7 1253.7 3.97 -0.03 734 7 469.0 

437.'3 1359.3 ·658.4 5.79 4.50 47 51 945.0 -30 2 3fi? 1262.5 3.98 -0.03 790 1 472.5 

443.9 1368.2 -654.8 5.91 4 53 47 57 950.b -32.i 320.1 1270.'3 2.97 -0.03 795 .1 475.3 

449.2 1376.8 -652 1 s.01 4 57 47 62 956.o -34.S 321 9 1:n.s 3 Si -0.04 7&9 9 4ia.o 

454.5 1386.8 ·6·i8 6 0 1:Z 4.60 47.67 962.4 -37 0 324.4 1286.d 3 ::;; -0 04 dOS 6 451.2 
1-----'--..,.,.::---:-:--o"---~,,-----,--=---,.,,-=----~----=-::----~.,...,---,-=-~~-~~----------·-·-~----

459,5 1395.4 . .;4s.1 6.:1 4.63 47.72 567.9 -33.i 326.1 1294.0 3.97 .0.04 a10.o 483.9 
464 9 1404.3 -642.S 6.32 4_66 47 75 973.4 -41 2 328 6 1302.0 3.SS -0.04 315 3 486.7 

469.7 1414.7 ·639.1 6.41 4.70 47.82 980.3 -43.5 330.9 1311.2 3.'l6 ·0.04 321 0 490.1 
475.3 1422.9 ·636.3 6 52 4.73 47 38 985.2 ·45.1 332 5 1317.7 3.96 ·0.05 825 1 492.6 

1--47_9_.7_~_1_4_28_._a_~_·_63_3_.4 ___ -=s-.6~1 ____ 4-=.7~s ____ 47_.9_2 _ _;__9_8_8_.7_~_-_•_7_4 ___ 3_3_4_s~-'--1_32_3_.6_-'----3._95_~ __ ._o._o_5_..:...._8~2~s..,2 ___ 4~9~4_.4 __ 
1 484.1 1438.1 ·630.9 6.69 4.79 47.97 994.8 -49.2 336.6 1331.3 3.96 ·0.05 8339 497.4 

489.8 1445.4 -627.7 6.80 4.81 48.02 999.0 ·51.4 338.8 1337.8 3.95 -0.05 838.3 499.5 
495.3 1450.2 -625.5 6.91 4.83 ' 48.08 1001.4 -52.9 340.3 1341.7 3.94 -0.05 841.0 500.7 
500.2 1459.1 ·622.2 7.00 4.86 48 13 1007.0 .55 2 342.5 1349.5 3.94 ·0.05 846 1 503.5 

'-~~~~~~~~~~~~~~~~~~-· -~~~~~~'"-~~~-'-~~~~~~~~~~~~~~-~~-'-~~~-~~-~~~~~-' 
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SL LOAD SU E LOAO A< ?SR AT p' q 

:mv~ lmV) 
505 ;- :.i66 5 -619:) ... ~ J.~9 J.3~3 '.356: 

5~0 0 1475:: ·?16 3 .,. :1 4.92 J.3 2'3 ~01.; 7 ·53 s J40 3 '.J-$3 0 J ;.i. -i) 06 ~~----~~-
-~5~,~s~--·---,,-.a-.-;~--_,-1-3_a ___ 77-CJ0~---,-,~,5=----.-3-=-a---.,~--~-~-~--.--;:-o-. --~:.-·3-.-. ---.~3~7-,-co--~3-.;-4---~.J-J~6----55-;-~ :~·1 

f-_-:::s:::::::o =o==----~,-·-s:::::::.2::::::::::::::::::-a:::1:::1::::i::::::::::::::::::_;-_,-,=======·=-•-a:::::::::::::::::::::•:::a_.-::::•======·0:::::::7:::·======·ccc--::::.:_.-_-_-_-_-_·-_-: .. :::s:::;======,=3-·-,,_--_;-_-_-_-_-_-_-::::;_,-_-_-_-_-_-_-_--o:::-):::6:::::::::._-~~---cl-c,.,·-:,~:~---·_,,_s·..,·J,.,s,_·-
52s'5 1svo:: -ooa9 752 5.)1 .1839 ~031: -'5JJ :s1- ~:335 :;3 -J~o 307'3 s~~.; 

1507; 

536; 

562.; 1557:: .590 J 3 21 5 21 43.76 :065 e -i? 3 264: 1-'30.0 3 93 .. J 07 597 i 

567 5 1564 1 -587 i 3 31 5 24 43.ai 1065-.0 ·73; JOO 3 ~430.J 3.92 .J 07 soi: 53-'3 

1568.5 -585 5 3 40 5 :;:5 48 36 :071 3 -30 ~ 307' 5 1J.39:; 3 ;,1 -J Od 

577 & 1575.5 -582.S 3 51 5 23 48.92 1075 6 .. J:;:: 5 369 9 ~445.4 3 91 ·O 08 907 i -;.:;;- : 
1---s-a3-,---,~s-a~3~,---_-5-ao-,---i-.a-,---~5-3-,-~---,a-s·-,---.-,o-ao-.-,----.a-;_a ___ :~-;-,-=---,·4-5-,-.3---3-_-;1----.-o-oa ____ 9_1-~·: SJO~ 

588 J 1591 4 -577 5 3,72 5 34 49.03 1084 3 -30.0 3;-3 4 1453 1 3.91 .Q.1)3 --~-;--- 5J:: . .i 
1---",-=-9.:.• -,- ----, s"9'"'9-s---"_s=1-,-=,---3""-='. 9'---~s=--2"1=------4-=-9:.:o.;1-----,,,o,.:a.,.s:.:.,---.i=1"'9_....--,.,Ji"s'"'3~ ---,-,-'-es::.-1 ---"3"-9-co ____ :.:o:.:o..:.a __ :._s:..:.:.·J-:-- -·~.! s ·-;s;: -- ---,-.,.5-0_;_3 ____ ..,5~1:-.""; ____ 3~9..,3---~s-•""'o----,9-,.---,..,0~93~3---_-l_9_3 ___ _,3"';-"'5-,---,.-;~.o-.s-----, -so-----o-.-oa ____ 9_:i3·:j--- ---~J~ · -
1-------------------------~-----------------~------------------..:..::.:...; _________ _ 

603 3 1615.3 ·569.5 9 01 5 .t2 J9 19 ~098 5 .91 S 373 9 •477 4 3 90 ·O 08 9:9: 

~---5~09'---0 ___ 16..:2..:.3..:s ___ -:.:s..:.6.:.7.~a ___ ,_.,_: ____ s_•_s ____ •.:.9.::::.:.s ___ i~_o_:_: ___ .;..:.:_1 ____ :_-a_o_1 ___ ,_•acc3c.·3:._ __ .:_3·.:.'o.:...... ___ ·c.O_o_a ___ _:9c:3.:.'_·;:_· -~~~~~~-~-= 
?14 J 1533 O -564 3 3 ::! 5 45 49.20 1108.9 -34-: ::.a: 1 14S1 J 3 $0 ·O JS 930 0 

1---6_1s_: ___ 1_s_3_s_9 ___ -_s_s_2..,J __ ~s_:_·'---~s,.,s~1 ____ 4_9._3,_-____ ,_,_,_:._; ___ -;_s_.s ___ :~·3~3-s ___ ,_•s_s_.s ____ 3_9o ____ ._o_o_s ___ ...;9_•_o.::::_-_--_-_-_~~--= 
1---'.:."4_._: ___ 1s_•..:.5_1 ___ ·-=-S~s9'---; ___ ,_A_1 ____ s_s_2 ____ •.:.9_•_1 ___ ,_,_,_5._7 ___ ·?:.:a

7
3-=-___ 733~5~'=-----'-='~o~'·7• __ ~3..:3.:.9 ___ -..:'J..,o~s ___ ,:.:''..:.'..:.s ______ ,;.:'..,'-=-'--

02s4 1653.5 -5567 351 ss; 4946 ~1202 .;ooJ 2277 15079 339 -oos ;J:-3 50j~ 

634') 1662.6 -554.0 960 555 4951 11:256 -1013 ;:39~ 15147 3d9 ·009 952.0 :o:-:. 
1_5.:::5.:.9.:.o ___ -..:.s.:.5'..:.··_, __ ......;.s_;..:.: ____ s_s_2 ____ •s::...:.s7 ___ ,_1.:.2a'-;---·-·o:.:3.:.3 ___ ,_s_1..:.: ___ ,_.:.,,:.:,9:.:·9:._ __ 3::...:.a9'-----·0.:...:.os'---Y-'_-:_.s ____ 5~~:. __ 
1sa15 ·546.5 9.33 s.sc 49.59 1135.o -~OiJ ::.s.ts ~5297 338 -009 ;;s:.: :c-5 

639 9 
~----

651 1 
661.S 1697.2 -542.3 i0.14 572 49.ei 1143.0 ·~~03 3977 1541.2 388 ·0.10 969 4 

1--_s_11_1 _. __ 1_1_1_1.c..• ___ -__.s_3s __ ._a ___ 10_._33 ____ s._7_7 ___ •:.:s.;.;.s __ , ___ ,_, s_1_: ____ . '-·'·-• __ o ____ Jo 1 4 ___ 1_5_52.:..._1 ___ 3__.a_i .o 10 sn 1 s:-s s 
6a2.s 11295 .s32.1 10.s4 s-a" soo3 11s1.'3 .·1o9 .io.i"3. !565.9 3.di ----.o-;o-~as1---~a~ 
692.9 1i45.4 -5271 1074 53& 5014 11702 ·1:'.:0i J0$i 15i0.3 3.di ·010 505, 

702.6 1761.2 ·522.4 1093 5;5 50.25 ~179.0 .1:40 J114 15903 387 ·iJ11 1000.9 

1----1-'12:....s ....... __ 1_7..:.7.:.;5·..:s ___ -..:.s_is'--'-s ___ , _, _~J ____ s_c_o ___ .:.;so.:.:·.:.36:._ __ ,_,_a6 ....... s ___ ._1:.:.;a_o ___ ._·1_s_• ___ ,.:.so:.:2:....o:._ ___ ; .:.ao.:.-____ -_0_1_1 ___ :_oo_a_7 _____ s_s_3 ~---
723.2 17910 .512.5 1133 5.J5 S0.48 1194; -~::.as Jta2 1s1:.9 :!36 .011 1015.'3 597..:. 

1----73_3_o,...-__ ,..,a_o•_._a ___ -~50_1_0 ____ ,, __ ,~-2--___ s_'..,' ____ so_._ss ___ ,..,2_01,.:.._, ___ -_'3~•-a ____ •:-::
7
2_.o ___ ,s_2_3 __ 9 ___ :~·-as ____ .o,.:.._1·_. ___ ,0 __ 2_: __ .~_ -soo.;--

743.5 1821.0 -5024 H"''1 51S 5070 12105 ·~373 4:5.2 1635.7 3.35 -011 10304 ·~53 

~===75=3=.4======1=a=3•==5=====·=49=7=.0=======11=9=:=======6=.2=1=======so=a=·=·=====1=2=11==3=====·=,•=1=.s======·===a=s======16=•=6=.2======3==s•=======·0=·=12==--------~-'-o:.:3=-7_5,_-_--~5057~ 
f----=7.;62:...·.,.' ___ 1:-:a_,•.:.9.c.7 ___ -_•..:.92=·.:..o ___ , ·,:..'.

7
09,...----.,6,.,.2:-::7_.... __ ..:s.:.o.:.9_1 ___ ',.:· 2..:2.:.:5.~6 ___ ·-".,.."_,9,._ __ ·.,.,· 3:-:2:.:.3:..._ __ ,.:.s";.-,".9:._ __ .;3 . ..:30.:.' ___ . ..:.o·cc'.;2 __ __:_' o.:.:•:..:..5 1 -~ 

773.4 1866.0 -4866 12.31 ? . ..;..:. 51.04 1234.0 -1J8.7 4361 1670.0 3.d3 -0.12 1053.1 ·31i.O 

782.6 1884.2 -482.1 12.49 -5.::!S 51.14 1244.2 ·151.3 J39.2 1683.4 3.83 ·0.12 1061 3 i::i::: 1 

792.0 1909.3 -4i6.i t2.6i 5.43 51 . .2S 1259. i -155 5 J.42.9 1i02.0 3.34 -0.12 107:.s '5:S 5 

1---. ..::..ao~2~.3'----:--1__.9..c11 .... .:.a_'--_-_47_1 .... 7_~_ ... 12:....acc; ____ s_s_1 ___ .:.s'cc·3.:.1 ___ 1.:::2.:.;62=._1 ___ -.:.1s:.:a:.:.9:._ __ ,_•~6:.:.3_-'-'-''-'7o:.:a.:.":._ __ 3::...:.a3'-----o'-'.'-'13'----'~o:.:..:;z~----,_AJ_1_1_ 
a11s 1928.0 -466.0 13.05 555 514i 12666 ·162.9 JS0.3 1716.3 3.31 -0.13 10835 033 3 

1----a-2~2-.1---,,~9-,o-.-4-~-_-45~1".7=---~,3~.2~s------s~s-:-s---7s1-.5~s---,~2~i2~.~,---.~,s~s-.a----.=-=5"'"3_~2---,~i2-s-3---:-3"a-1--·--.o-.'-.3---,-o-a-s··.-3-----~-:~·o-, 

1---_a_3_,_.s ___ 1_9_55=--·.:.o_,____-_45_5_.a ____ ,3_.•_• ____ 6~6-5 ___ .:_s1_·_,o ___ .,.,12~7~9~5----~'-:-sa~.79 __ -:-•"~-;~3=-----'~',.,35~·~a----=3~a~o---·..,0~1-:-3---'-=-o.:.s;"o~=====s~:~s~.-i-::::::_, 
841.6 1968.8 -451 5 13 63 5 70 51.82 1::?66.1 -17::?.9 460.3 li46A 3 7'9 ·0.13 1103.3 5.;.3 0 

850.9 1963.2 ·445.9 13.81 6.75 51.93 1293 3 -176 7 454, 1157.4 3.79 -0.14 11i0 .s 

860.7 1998.8 -4413 U.00 0.30 52.04 ~301.1 ·179.9 4073 1763.4 3.78 -014 1117.:i '5500 1--------.:C..:.----------------.:.:.: ________________________ _:... ____________ ~:..._ _____ _ 
8706 2014.3 -436.0 1419 -3.06 52.16 1308.3 -1335 470.9 1779.S 3.i8 -014 i1_:5.: .;;;.:.l 

1----,-es~o-.s,.---,--,2:-:0-:-21~.-a---_-43~.-. -, ---, •'""3~9------s-.,s",---~52" .. -?S,......--,..,3-, s-.-, ---.-, a-s-s----.-;",~:----,"";~~9-,----3_,,.~7-. -----~o -,.-·--- 1 1 J ~ -~----~§ ~-5 
1------,,.,----------~--~~---------:--------~~------------------·----·-··----
l----'-88_9_.9 ___ 2_0_•2=·-· ___ -_•2:..sc..o_· ___ ,._s_1 ____ =_·=_= ___ .:_:52:...·cc39'---'~3.:.:~=--·.:.2 ___ ._1s.._o_a ___ •_7_a_2 ___ ,.:.ao'-'o'--.4---3-'-n-----·Oc.._1• ___ ·_, 1is 2 ---~-=.~_:.._ 

399.S 2056.9 -420.6 -:476 7·)~ 52.51 1329~ ·1942 4815 18106 370 ·0.15 11.t(j1 

909 1 2010.0 -415.3 ~ 4.95 : oo 52.63 : 334 s .191 a 485 2 ~ a20.2 :!.is -a 1 s 667.5 

918.S 2080.5 -410.5 t5 13 7 10 52.74 ~339_2 -:01 1 480.5 ' ~827.8 3 7~ ·O 15 115e.: 569 5 

928.5 2098 B -J05.-l- 15 32 i 16 52.85 1348.0 -::04.0 492.0 1340.7 3 74 ·O 15 , 166 4 

939.1 2112.4 .400 4 1 s.s2 : ::1 52.98 1354 s .::os.1 JSS s 1sso.o 3.73 .o. 15 

948.9 2127.4 -395.a 15.71 7 27 53.10 1301.5 ·211.3 J..98. 7 1 aso 2 3. 73 -0.1 s 1179 4 oao d 
r---ssa.s----2-1-39-_-,---_-39-o-.s--~--,s-.9-o ____ 7_.3_1 ____ 53-.2-2---,-3-5s-.-3-----21-.-.a·-----,,so"'2~2~--,..,3-5a-.b~----,-,_-1_2 ____ ..,o-.1""'s----,-1a-s".J---5·-a-3-2-

968.1 2151.4 -386.2 16.09 7 35 53.34 1371 5 -217.9 505.3 1876.8 3.i1 -0 16 1191.0 685.7 
1---~9-7a'"" .• --c--2'"".1"6-1.-3-'---_-3-a-1.~2---,s-.~29=-----~~"•,.:.1----s-3.-46 ___ 1_3~7-8.-3---_-:-21-.3---",.._o~a~.7---,-ea_i_S~---3.-7-, --- -o 1 a: 119a. 1 55SA 

988 6 2177.6 -376.8 16 48 7 45 53.59 1382.4 .::24.4 511.3 1894 1 3.70 -0 16 1202.9 691: 

998.8 2183.5 -37:!.1 16.58 ... •":' 53 7: 1382.9 -::; 5 515,0 1897.9 J.69 ·0.16 1:06.5 

1008.4 2196.8 ·366.7 '15.57 75: 53.84 1388.5 .:313 513.7 ~9074 3.08 ·0.1i ~:130 6943 

1---10_1_a_. 1 ___ ._'2_1-.J_.1 ___ -3_6_3._o ___ ,_7._0_1 ___ -_o_a ____ s_3._9_7 ___ ,3_s_s_, ___ ._:_33_s ____ s:_1_.3 ___ ,_s_,-_, _3 ____ 3:.:s.._s ____ -o~' ;,..· _· _ _...1::'"'1--'-9-1--~a;s-
102a.s 222sa -357.9 11.21 ~63 5410 1403.~ -::374 5243 1927.9 367 .011 122.;3 i•J1s 

1-------------------------------------------------------~~-·--·~---·---·--·---------·----
1---1o_3 __ s..,.7 ___ 2:-:2:-:•-3_.s ___ -_3_5•,..._1 ___ , ~1..,•s---~~'"'_;,..:----s-•_2_2 ___ ,._o-cs..,a ___ ._2_•0_0~---,,_s::_1~·---1_s_3·_,._2 ___ 3_;_1 ___ ._·i_1_, _____ 1.._23: 3 i·.J4 :: 
1---10_•_9_.0 ___ 2_2_5_a._1 ___ -_3_•9_._• ___ 1_7._6c_-________ 5_•._3_s ___ , _ _._,_5._a ___ ._:_•3_3 _____ s3_o_.7 ___ ,_9_•6_._3 ___ 3..:_.6_7 ___ ·._0_1_1 ____ ,_-:::.:3~~~--?j}_3_-
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GOLDER ASSOC IA TES Ltd. 
CONSUL TING ENGINEERS 

Consolidated Undrained Triaxial Compression Test on Cohesive Soils •. 
. . . .. · . ASTM D 4767 ~BS 

Strength Ftesults: 

PROJECT=' 3-4:~a9;-.5040 ~ = cm DATE: 27-;:eo..::5 Max.cr!J' = 312.J kPa v. = :0;9 

1-T_o_st_?_lt ____ r_Po_.~_21 ______ 1----~-------.44~·,..'0_· __ c_m~'---it--~F~IL_E~:--''-··,..·s~o~x-L: _____ .i-:-s-t_ra_in.,.,-g._= __ ~4::-5~0:---~-~----r--·=-r'= ~~61 
Sample V~ = -):": ~ cmJ TEST= ·:!U-: Max. PSR = '! '50 E. = ) J1:! 

Oeoth Strain ·.@ = J '53 

REMARKS: Conso1ida1ion PntSSlJra: CALIBRATIONS: Consolldatlon Results: Water Contents: 

• Fa11t..re Mooe 31.i1gin9 CP = 1220.2 kPa LOAD= :).04::'!3 kNimV SV c = 26.5 cc 
- Minus 19 5 mm ma1enal BP= ,175 5 kPa PORE= O 6895 k.PxmV Tioo = • -i., mm W 1 = 3.S 

1-·""C_o_rr_ec_n_o_n•_•_P_P_••-",..,1-o_r "',,,...•m_br_•_ne ___ I---::--"~'·~· =--.,.".,.4.,.7 __ k_P_a ___ t--_L_v_o_T_• ___ o,..o,..2,..8S __ m_mi_m_v __ t __ c_._= ___ 2_.3_E_·0_2 __ c_m_'_1s ____ -------·---
- Corre~:ons apo!led for filter paper BvA.L. ... i = ') 954 Feed Rate= 0.024 mrrum1n 
1------~---~---l----'"-'----------1----~------~-+------~--------~-~-~~---I 

SL I LOAD I SU E I LOAD I Go I SU i cr,· PSR I A p' I q 

(mV1 I tmvi I (mV) {%) I (kN) I ikPa) I (kPa\ I (kPal (kPa) I I ikPa) / (kPa) 

14.3 ·689.3 J 00 J 00 .. :o 0:} 0.J 744 ":" 1 00 744 7 0.0 

·166 5 22.4 ·098 0 J 15 0.34 44 25 77 1 5.7 73S 0 816.: 1 10 0 07 777.6 38 0 

-157 5 41 9 -73.B;" )3~ 117 U34 :631 337 1.37 ·} 13 342.5 ~31.5 

·831 3 ·J JS 1 99 .14 41 4~6 S 97.6 347 1 1094.U 1.59 ..:i 22 370 5 

-140 7 73.9 -913.S 0 53 2 52 .u 43 566 1 157 7 587 0 1153.1 1 96 0 29 370 1 :83.1 

-130 9 81.6 -1003 1 ·J 31 : 34 44.56 537 s 216 o 528.7 nss.3 2.21 0.34 547 5 313.8 
ss s -1064.9 o.ss 3 01 .u 64 674 :3 :sa '5 480 1 , 160 s 2.39 0.38 323.5 337 4 

-112.S 37 1 -1123 : • 15 J 1 o 44 ;2 593.S :sa.s 445.9 1139 4 2.56 •).43 792.6 346.8 

·102.3 aa.s -, 1 so 3 • 35 3., 4 J4 30 100 4 324 4 420 .3 1120 / 0 46 770 5 350.2 

39 1 -1197 i 1.5: 3 15 44.33 703 4 350.2 394.5 1097.9 2.73 0.50 746.2 351 7 

·83.S aa.s -1222.2 , as 3 ~ 5 44.96 100 s 367 t 377 a 1018.: 2.a6 0.52 350.3 

-73.;"' 38.5 -1239 3 ~ 58 3 14 .is 05 695 7 379.2 365.5·---1-0_6_1._2 ___ 2-.9-0·------0.55 -~~- 247 9--

·64 9 38.5 -1264.0 2.05 313 .!S.12 693.7 396.3 343 . .! 1042.1 2.99 a.Si '395.2 34ti9 

-54 7 38.1 -12746 224 312 .1521 689.:! 403.2 341.5 1030.7 3.02 059 :336.1 

·46.1 37 8 -1294.3 2.JO 3 11 45.28 685.1 417.1 327.'5 1012.6 3.09 0 61 670.1 

-36.0 87.5 -1300 4 ~.59 3 09 45 37 680 5 421.0 323.7 1004.2 3.10 0.62 563.9 

-27 5 87.5 -1317.4 2.75 3.09 45.45 679.3 432.7 312.0 991.3 3 18 0.64 651.6 

37 2 -1320.::; 2.$4 3.08 45 54 075 oJ 434.i' 310.0 985.0 3 18 0.64 '5"47 5 

.7 4 87.2 -1333.0 3 13 3 08 45 82 674.4 443.5 30L:! 975.6 3.24 0.66 638.4 

1.2 37 0 -1335.2 3 29 3.07 45 70 671.1 445.0 299.7 970.7 3.24 0.66 635 2 

11 5 36 8 ·1335.6 3.48 3.07 45 79 668.0 445.3 299.4 957.4 3.23 0 57 633.4 
20.3 87.0 -1347 1 3 05 3.07 45.37 668.5 453.2 291.5 960.0 3.29 0.68 625.7 

30.5 86.9 ·1345.5 3.34 3 07 45.96 666.3 452.1 292.6 958.9 3.28 0.68 525.7 
39.4 87.1 ·1356.i 4.00 3 08 46.04 566.9 459.8 284.9 951.7 3.34 0.59 618.3 
495 87.0 -1354.1 4.19 307 46.13 564.4 458.0 286.7 951.0 3.32 0.69 518.8 
58 7 87.4 -1364.6 4 36 3 09 46.21 566.2 465.3 279.4 945.6 3.38 0.70 1)12.5 

344 6 

342.5 

340.3 
339.7 
337.5 

337.2 
335.5 

334.0 
334.2 
333.1 
333.4 

332.2 
--·~ 

67 2 87.4 ·1361.0 4 52 3 09 46.29 665.0 462.8 281.9 946.9 3.36 0 70 614 4 332.5 
1--777.-8---~3-7-5---.1~3~6~9-0----,4~7~2---73-.1~0----46-.3~9,---~o--6~6~.2,----4~6~8~.3----,2~7~6.-4'----,S-4~2.76--~--,3-.4_1 ____ 0_.7,,.,.0·----~6~079.75-~--,3-3~3.-1-I 

87 4 37 8 -1366.3 4.90 3 11 46.48 666.0 466 8 277 9 943.9 3.40 0.70 610.9 333.0 
f--'9-6-.3-·---a-7~3-----,3-6-2~.3---s-.c-s ____ 3_'_·_1 ____ J6-.-S6 ____ 66-5-.3----.6-4_0 ___ 2_a_o_7•---9-4-6.-o----3-.-37~-~-o-.~7o--~-G1-3-.3,-~-3-3-2-.7-- 1 

105 4 88.3 -1371A 5.24 3 13 46 OJ 567 a J70.0 274 7 SJ.2.6 3.43 :) 70 608.i 333.9 

115.8 88.3 -nss a : 43 3 i3 .is.74 ?67 o 466 7 21a.0 945.o 3 40 a 70 o~ 1.5 333.5 

124.9 88.7 -1374.3 5.'50 3 14 46.32 663.7 472.3 272.J 941.~ 3 .JS 0.71 '306 7 
>--13-4-.5----8-8-.8---.1-3_6_9_a ___ 5_7_e ____ 3_.1_s ____ •s-.9-1---,,--s-a-.s---.-6-8-.9---2-7-S-.a---9-4-4.-.---3-.4_2 ____ 0 7o s10.1 334.3 

143.5 89.3 -1378.4 5.95 3 17 47 00 671.7 474.8 269.9 941 6 3 49 0.71 '505 8 335.9 

153.5 89.4 -1373.0 5. 14 3.18 4 7 09 671.5 -' 71.1 273.6 945.3 3.45 O.iO 609.5 335.8 

162.4 89.7 ·1372.4 3.31 3 1£1 J7.17 <372.5 470.7 274.0 946.6 3.45 J 70 610.3 338.3 

172.3 90.0 -1375.3 6.49 3.20 47.27 074.2 473.0 271.7 345.9 3.48 •l70 608.3 337.1 

181.9 90.2 ·1370.0 5.67 3.21 47.36 674 2 469.0 275.7 949.9 HS 0.70 612.8 337.1 
191.0 90.8 -1378.0 6.84 3.23 47 44 678.6 474.5 270.2 948.8 3.51 0.70 609.5 339.3 
200.3 90.8 ·1371.3 7.02 3.23 47 53 677.0 470.2 274.5 951.4 3.47 J.59 612.9 338.5 
209.6 91.2 ·1379.6 7 19 3.25 47 62 679.6 475.5 269.1 948.7 3.53 0.70 608.9 339.8 

1--21-8-.8-~--9-1-.5-~-.1-3~773.-6----,7~.3~6---73~.2~6----,7.....,,.7•-, ---,.-58-0-.9,----.~7~1~5,__---,2~7~37.2---~95~4'.·1::----73-.479-~--o~.679----o~-1-3~.7~--3-4-o~.s--

228.5 92.0 -1380 4 7.55 3.29 47 81 684.0 476 . .2 268 5 952.5 3.55 1).70 610.5 342.0 
--~---------1 237 2 92.2 -1374.8 7 71 3.29 J7 39 '584.0 472.3 272.4 956.3 3.51 O.d9 614.4 '.!42.0 

1--24-7~.o::--~-~9~2-.. ---.::-13~6~8-.a----,7~8~9---~3~.3~o---~.-~,.79a::--~768~4,...8,---~46~a~.2::----,2~7~6~.s-----,9~671~.3---3~.748::----o~.768,_--~751~8-.9::-----~34~2-.-.4 

256.4 93., ·1375.6 8 07 3 33 48.08 588.8 472.9 271 8 960,Jj 3.53 0.69 516.2 344.4 
1--25-s---,-~-.s~3-.3---.-13~579_2 ____ s.....,.2~3-·--_-,734 ____ 4_a-.1~s---5~8-9-4----,4~6~8.-4--_,.,2i6~3---ws.-s----.1-.s~o,----~o-.s~a--~-~s·2~1-.~o--.....,.3.-4-.1~ 

274.5 93.8 -1376.4 3.4i 3.36 48.26 692.7 473.4 271.3 964.0 3.55 0 68 61 'i 6 346.3 
282.i 94.o -1369 a a so 3.37 .i8.34 692.i 468.9 275.a 968.5 3.51 o.5a 022.2 346.3 

292.5 94.6 -1376.5 8.74 3 39 48.43 696.5 473.5 271.2 967.6 3.57 0.68 619.4 348.2 
301.4 94.7 ·1370.0 8.91 3.40 48.52 6S6.4 469.0 275.7 972.1 3.53 0.67 623.9 348.2 

310.4 95.3 -1375.2 9.08 3.42 48.61 700.1 472.6 272.1 972.2 3.57 0.68 622.2 350.0 
318.8 95.5 ·1370.4 9.24 3.43 48 70 701.0 469.3 275.4 976.5 3.55 0.67 625.9 350.5 

328.7 95.8 -1364.2 9.42 3.'4 48.80 701.7 465.0 279.7 981.4 3.51 0.66 630.5 350.8 

337.0 96.3 ·1370.4 9.58 3.47 48.88 704.9 469.3 275.4 980.3 3.56 0.67 627.9 352.4 
345.5 96.5 ·1363.4 9.74 3.48 48.97 705.6 464.4 280.3 985.8 3.52 0.66 633.0 352.8 

354.2 971 -1370.2 9.90 3.50 49.05 709.0 469.1 275.6 984.6 3.57 0.66 630.1 354.5 

363.0 97.4 -1363.4 10.07 3.51 49.14 709.8 464.4 280.3 990.1 3.53 0.65 635.2 354.9 
371.0 97.9 .1359 a 10.22 3.53 49.23 712.8 468.9 275.8 958.7 3.58 o.66 632.3 356.4 
380.1 98.0 ·1363.2 10.39 3.54 49.32 712.9 464.3 280.4 993.2 3.54 0.65 636 8 356.4 

388 4 98.7 ·1368.2 10 54 3.57 49.41 i17.2 467.8 276.9 994.1 3.59 0.65 635.5 358.6 

397.1 98.8 -1363.2 10.70 3.57 49.50 716.8 464.3 280 4 997.2 3.56 0.65 638.8 358.4 

405.2 99.1 -1356.7 10.86 3.59 49.58 718.3 459.3 284.9 1003.2 3.52 0.64 644.0 359.2 

414.3 i 99.6 -1362.8 11.03 3 61 49.68 720.9 464.0 280.7 1001.6 3.57 0.64 641.1 360.4 

422.7 100.0 -1355.7 11.18 3.62 49 76 722.6 459.1 285.6 1008.2 3.53 0.64 646 9 361 3 
430.9 100.5 ·1362.2 11.34 3.64 49.85 725.7 463.6 281.1 1006.8 3.58 0.64 643.9 362.8 

439.2 100.7 -1355.1 11.49 3.55 49.94 726.4 458.7 286.0 1012.4 3.54 0.63 649.2 363.2 
448.4 i 101.4 ·1361.6 11.67 3.68 50 03 730.6 463.2 281.5 1012.1 3.60 0.63 646.8 365.3 
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SL I LOAD I SU I E i L.OAD A, I '-o' I SU ! ?SR A p· I q 

imV) I I I ! 1k?al I 
J.SO.i J 03 551 5 

1021 .13593 11s3 Ji~ so:1 ;3:;5 JG:!O :s::i ~·~1s.1 3.::;ci J 53 

-17:!.5 

102.1 -134'7 9 1:!.30 J '" so 39 r3s-; .ss3 a :so 3 10::!5 s 3 53 o 02 658 3 

490 ! 369.: 

49.3 5 '!034 .1J46.9 1::so J.77 5057 :-333 .isJ~ :s~s :oJo.s J5J 0.01 '5610 

103.9 -13531 '2i7 379 so51 ;-.sis .1573 :s;-.i. ~c::3.3 J.sa o.o:: ssa.1 3703 
f---5,-4-7-~-,o-.-,---.• -,3-,-6~3---~:-.9-,----3-3-o---,-.o-7~·s~---~.,~:~.0·---.~.s-:~~--......,:~s-:-o---,o-3-4-,----3-5-4----o-s-1----,-6J-o---371"0-

5239 

540 7 

548 a 
557.2 

566 0 

574.J 

582.7 

591 3 
599 4 

508 3 

016.6 

624.9 

633.9 

104 0 · ~ 352 i . 3 Cl3 3 ~:; ___ 5_0_3_5 _____ J5-. ---.!5-7-,----:l_7_S---,-03_: ______ 3_5_9 ____ 0_5_1 ___ 5_6_0_: ____ 3_7_:-.s-·1 

1050 -D459 '3:23 3n 5094 -.!.;- .15'.;!J. :s:; ~0390 355 051 5657 

1055 -13511 *JJS J36 51•'.>3 7437 .t5'5J ,:33'." 1QJ3i 350 061 563 5 
105.9 .1345 s •J.55 J 37 51 12 i51 s J.S::.1 :s:.5 rn.u 1 3 57 o.ao 563 J. 

106.2 -1341 4 13 7'0 3 39 51 22 75:.-s J.J.9 3 295.4 1043.1 3.55 0.60 671 7 

106.6 -1344 9 13 37 3 90 51 31 753 9 451 7 :93.0 1040.9 3 57 0.60 6i0 0 

101.0 -1338 o u a:: 3 92 51.41 ;55 s .t46 9 29i.a 1053.3 3.54 o 59 575.5 

107 4 -1344 2 i.t 13 3 S:! 51 50 iST.5 451.2 :93.5 1051.1 3.58 0.60 67::?.3 
107 5 ·133i 2 14 3• 3.94 51 60 756.7 J.46 .1 298 3 1055.1 3.54 0 59 576 7 

108.1 -1343 6 u 49 3 56 51.69 i'50 1 .150.3 :93.3 1054.0 3.59 0 59 574 0 

1oa 3 -l337 o 14.SO 3 sa 51 79 ioo.9 .t.:6 ~ :sa.s 1059.3 3 55 o.59 678.9 

1oa a -1342.6 14 s:: 4 oo s1 as 753 s 450 1 :94 '3 rnsa 1 3 ss o.59 675.3 

1os.1 -13364 u9; .t.o~ s1aa i6.t~ .us.a ::sa.9 1os30 3.5a osa 680 9 
1094 -13368 1s u 402 52.08 :-s4a .t401 :sso 1063.4 356 a58 681 0 

375 3 

375.3 
3ii 0 

3ii 3 

373.S 

378 .i 
~-0-1-

JSO 4 
:!31 7 

3d2 1 

542.2 109.9 -1335.8 i5 30 .t .J4 52.18 767' .1 445 4 :99 3 1066.i 3.56 0.50 '383.0 3d3.7 

050.6 110.0 .13:;.9 0 15 . .1~ 4 05 52.:!S i5i 0 J40.7 304 U 10i0.9 3.52 0 Si 087 5 383.S 

559.3 110.5 ·1335.2 15 s: 4.07 52.38 769.1 J.15.0 :s; i 1063.3 3.Si U.58 684 .:! 384.5 

667 3 no 7 -t32s.o 15 7;- 4 o; 52 .17 769.4 .140.0 304.7 1074 1 3.53 0.57 689 4 38J 7 

676.2 1n.2 -1334 4 1s 93 4.10 52.57 i71.8 J44 5 300.2 i072.0 3.Si 0.58 636 1 335.9 

sa4.3 111.4 -1327.t 100.e 4 ~a 52.67 ii:.":.O J39 :3 305 1 1077 0 3 53 0.57 391.1 336.0 

691.9 1118 ·13332 15:3 412 52.75 n;, 9 .i43 a 301 ~ 107.t 9 3.57 o 57 sae o 386.9 

701.2 112.2 -1327 4 1'3 . .10 4.14 
----ro9.6~·~-1-12-.-5-~-.-1-J2_7_8~--1-6_5_5·----4-.1-5 __ _ 

71i.7 112.9 -13272 53.07 ii3 0 .l39.5 305.: 1083.2 3.55 0 56 594 . .:! 389.0 

725.7 113.1 -1320.2 i6.86 .us 53.16 778.3 J3J.i 3,0.0 1088.3 3.51 0 56 699.2 389.1 

734.4 113.6 -1326.2 17 0: 4 20 53.27 ;30 4 .tJa.a 305 9 1 cas 4 3.55 o so 596 1 Jso.: 
742.4 113.9 ·1319.4 17 1i 4 21 53.36 781 4 J34 1 310 5 1092 0 3 52 0 56 701 3 390.7 

750.4 114.5 ·1325.6 •""r 1"' J.24 53 JS i34 4 438..1 306.3 1090.7 ~ 56 o.sa--~- 392.: 

7581 114.5 -1319.2 174i 42.1 53.55 733.0 43'10 3107' 1093.7 3.52 0.55 702.2 391.5 

766.7 115.1 -1324.6 1753 4.26 5366 7363 4377 3070 ~093.3 3.56 0.56 700 2 393.2 

774 6 115.4 -1319.2 1i 7S 4.27 53 75 786.a 43.t 0 310.7 1097 5 3.53 0.55 704 1 393 4 

782.S 115.7 -1315 5 17 92 4 29 53.05 787 6 .131 4 313 3 1100 9 3 51 0.55 707 1 393.3 
l---=79~0-4--~~11-s-.1---.~13~1~a~a---,a~.~07=---~.~.3~o·~--753~.9~5=-~-=;s~s~.:=---.~3~3~.7=----:3~1~,~.0---1~10"0~.2=---3"'""54 _____ 0~.755=---~7~o-s.~s-·--3~9-•.~6-1 

798.7 110.3 .1311.9 13.23 4.31 5405 iS93 .t28.9 31s.a 1105.1 3.5o o.54 110.4 394.7 

eos.o 116.8 -1318.2 18.36 4.33 54.14 792.2 ~33.3 3n .4 1103.o 3.54 o.ss 10; 5 396.1 

814.3 117.1 ·13117 18.52 435 5424 793.0 4288 315.9 1108.9 351 0.54 7i2.4 3Si05 
·---------~--822. 0 117.7 · 1J17 4 18 66 4.37 54.34 795. 7 432.7 J12.0 1107. 7 3 55 0.54 709.8 397 9 

329.5 1179 ·1311.3 ~380 4.38 54.43 i953 -125.5 3162 1112.0 3.52 0.54 714.1 3S7S 

837.7 116.3 -1315.5 1396 439 5454 797.2 431.1 313.3 1~105 354 054 711.9 3986 

845.8 118.4 -1311.i 19.11 440 5464 7563 .1234 316.3 11131 3.52 054 7147 398.4 
853.5 11a.s -1304 7 19.2e 4.41 54 74 797 o ---..,-,=-24,..o=---:::J:".o:-:7'-~--,1-,~17~.7=---.,,3..,.479----·,,-o~.573---..,7=-1"'9~2=---3"'9""a~5~-1 

1---..,.8s~1~1--;--~11~9..,.3~--.~,3-170.~s---,9~ .. ~o=---..,,,~ .. -,---,,.5,-3~3~--a70~0~.3=---,..,:-8~o----:3"'17s~;~--11-1~7~0~--3~.753~---0~53=--·~-1~1-s.-9---4-oo-.-2-1 

1---86_9_.1 ____ 11_9_4 ____ 1-3..,0_4_1 ___ 19-,~-5=---..,4.., .• -.----54_9_4 ___ a_c_o~.o----4~:~3~.o~--3~2-1-1---,,~2-,-1---~3,-,-9----o-.5~3-~· 121.1~~400.o~ 

376.6 11s.? -1310.1 19.os 4.16 55.03 ao~o J277 317.v 111a.o 353 053 71i.5 400.5 

884.8 120.0 ·13037 19.34 44:'" 55.1.1 301J J233 321.4 1122.8 3.'19 053 722.i 400.7 

393.0 120.5 ·1309.3 19.S9 ..t.J9 55.24 303.7 J27 i 31i 6 '121.2 3.53 0 53 i19.4 401.3 

300.7 120.7 -1303.5 10.14 450 5534 303.5 J23.1 3215 ~~25.0 3.50 053 723.3 401.7 

908 7 121.1 -1302.2 20.29 4.5: 55.45 805.3 .122.~ 322.5 1~27.7 3 50 0 52 725.1 402.6 

916.7 121.6 -1303.1 2044 454 55.55 807J 422.9 32L3 1129.3 3.51 0.52 725.5 403.7 

924.2 121.1 -1296 a 20.s8 4.5.t 55.65 ao6.6 41S s 326.2 1132.a 3.47 o s2 129 s 403.3 

932.6 122.3 -1302.9 20.74 4.57 55.76 809 3 422.i 322.0 1131 3 3.51 0.52 726.0 404 7 

940.8 122.4 ·1296.4 20.89 4.57 55.37 803.3 418.J 326.4 11J4.8 3 48 0.52 730.6 404.2 

948.6 123.1 ·1302.0 21.04 4.50 5597 812.3 422.1 322.6 1134.9 3.52 0.52 728.8 406.2 

956.8 123.0 ·1296.0 21 19 4.59 56.08 809 4 418.0 326.7 1136.1 3.48 0.52 731.J 404.7 

964.9 122.7 -1299.8 21.34 4 58 56.19 005.3 J20 5 324 1 1130.0 3.49 0.52 727.0 402.9 

972.9 122.s -1295.4 ::1 JZ. 4 57 sa :;.o 302.4 J17 -3 327 ~ 1 ~29.6 3.45 o 52 7:!8 4 A01: 
!-----~-----------------------------------------------~·~--------~-
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

Consolidated Undrained Triaxial Compressioll Test onCohesi'ie SoiJs · ... ·· ·.··.··.··· .. · ..•.... · .. ·· .... ASTM D 4767~88 . . : ·i /: 
Str•ncth Resufts: 

PROJECTrl 94:;:1997.5040 L, = ~s 35 cm OATE Max.ao' = 1267.6 kPa 

Test Pit TPSS-37 -''.! 57 FILE: Strain@:= 21 14 :'4 
Sample V,= Max. ?SR= J.i4 

Oeoth Strain @ :c 2.09 ~-
REMARKS: ConsoUda!lon Pressure · C,l,L!8RATIONS : Consolidation Results: Water Contents: 

CP = 979 '.) kPa SVe = 35.9 cc W,= 3.3 
·Minus ~9 S mm matenal BP= .t80.'5 kPa ?ORE= J -:ass kPa..mv r .• = -'0.3 ·min 
- Ccrrecuons applfed for memorane kPa LVOT= ·J 0:55 mm1mv C, = 7.4E·04 
• Corrections acpiled for filter paper Feed Rate= mrtllmin 

SL I LOAD I SU E I LOAD I cro 1 SU I cr,· I PSR I A p' I q 

\mV) I (mV) I (mV) (%) I (kNl I \kPa) I 1kPa) I (k?a) (kPa) I I (kPa) I (kPa) 

-1:2s J 11 2 -697 o o.oo o oo .i3 57 ) o Jo ..:.-:aA ..:.913 .i ,,00 00 
.1:;:~9A ~75 -713.6 0.10 .):!7 J.352 .:~.., •;.i. ·l.57•) 54S.::: 0~3 t.13 513 1 3 ~. l 

-1210.5 22.4 -i38.3 027 047 4369 •]e,.! ::t3 J395 5773 L:::3 0.27 s:3 7 

-1:?0:!.5 23 7 -768.9 0.42 0 74 43 76 '5&.; J9 s J.!3.5 3~3 ~ 1 38 0 29 533 5 54.6 

-1194.8 46.6 -872.9 0.56 1.50 43 3:! 34~ 4 •:::1 3 37- ~ i~S 5 1 91 0.36 170 7 

-11872 574 -930.5 0.70 1.95 -1388 J45.0 1 5~.0 3374 78:::.4 2.32 036 559.9 
-1179:! S6.2 -965.7 085 2.32 43.95 528.4 '!35.3 3131 34~5 2.69 0.35 Sii 3 

-1Ho.s 73.6 -sao.s 1 01 2.54 44.02 ssa a 1ss.s 302_9 so1.:- 2.ss o.33 so2.J 299.4 
-1162.S 79.8 -990.1 1.16 2.SO 44.08 ~Si 5 :0:::.1 :so 3 953 3 3 :::: 0.3·-1-·---0:::_5_1_ 

-1154.4 85.S -9879 L31 3.14 44.15 i~0.5 :oo.O :97.3 1COBA 3.39 0.28 653 ~ 355.3 

-1146 0 90.3 -986.2 1 47 3.35 44 22 -50 .) ?99 4 :ss 0 1055 0 3 53 0.26 677 0 373.0 
-.·-1-13-7-.5-~-9-4-7-----9~i-i_2 ___ 1-.-52----~3-.5~2---,-4-.2-S-----~9~5-.4·---,-9-3-2--~:~·0~5-:----1-,0~1-5 ____ 3_5_1 ___ 0~24 _____ 70-3-,----3-S-d-.:--< 

-1129.S 98.3 -971.7 117 3.6C 44.36 3:S 7 ~89.4 309.0 1133.7 3.59 0.23 713.dc 4143 

-1120.2 101.4 -960.5 1.95 3.e~ 44.44 357.o ;a1 s 310.s 1173.6 3.71 0.21 745.1 428.5 

-1112.3 104.0 -953.8 2.09 3.S2 44.50 380.5 i77.1 J:~.3 1201.9 3.74 0.20 761.'5 440.3 

-1103.5 106.2 -942.3 2.26 4.02 44.Sd 599.~ ~59 1 3:9.3 1228.9 3.73 0.19 779.1 449.3 

-1oss 2 1oa 1 -935.5 2.41 4 10 -14.65 ;16.2 ~'54 4 334.0 1:so 1 3.7.1 o 18 792.0 45e 1 

-1oa6.7 109.8 .923 s 2.57 4 17 44.72 ~3LO 155.4 34:.v 12;3 o 3.7'2 o 17 .:.o7 s 4135.5 
1--_-10"'1""8-.4---01.-.1-s,_.---_-,9.,.17=7----,2'"'.7"':,-----.,-2:-•c-----,,.,.4-=. 1-=-9---=,.,.•s=-.".", ·---~ s"':'"".:=-. ----=-3."'·5'"'.:,----1,.,:792=-.=-3----,,3-=.7-=-3----=o-=. 1-=5---e,..1-=s-=--3 473. 1 

-1 oss.a 113. 1 -906.9 2.a8 4 . ., • u.s7 ;ss. 1 ~ 44 7 353. 7 t312.d 3.7~ o. ~ s a33.2 479.5 

-1060.2 : 114.6 -9oo.9 3.06 4.37 44.95 371.: ~40.0 357 a 1329.0 3 71 0.14 843 4 485.o 
f---_-10_5_1..:;.9_'--11-5"'",9---.-a-90-.-8---3-.2-1----.-.• -3----,-5-0_2 ___ 9_5:-.. -. ---~ -33-.-s-"--·~30~-4-.,---.-.3-4~7.-o---3-,-9- o 14 555.9 491. ! 

·1043.3 117.4 -884.8 3.37 4.49 45.09 ~94 '.) 129 5 268 9 t363.0 3 09 0.13 855 9 497 0 
1---.1~0-=3.,.4.78·~,...--1,~.8~.6,..---.-=a~75~.9=---~~3~.5~3---~.~.5~4-~-~4~5.71·~,---:,0~07•~1·---,.,~:~3~.4,..--,...-3~7~5-=o,...----=,~37~9~.1=-----~J."'"'5a·~---o-.1-2·----a7-7-1---50~ 

-1026.2 119.9 -d69.4 3.69 4.60 45.24 1014.1 118.9 379.5 1393.6 367 012 886'5 5070 

-10174 121.2 -862.0 3.85 4.65 45.32 10245 113.3 384.6 1409.1 3.66 0.11 396.9 51:?.3 
-1008.6 122.4 : -d54.6 4.02 4 iO 45.40 ~034.0 ____ 10_8_7,...---~35~9-.7---1-4-:3-.-7---3·.-6-5-,...---0-.1-1--·-9-0_6_7 ___ 5_1_7_0_1 

-1000.1 123.6 -849.1 -t..17 4.75 45.47 !042.E 104.9 :?93 5 1426.3 3 55 0.10 914 9 . 521 . .1-

-991.2 124.7 -a41 4 .t.34 4 80 45.55 ~os1 5 as.a 3So 3 1-lSD 4 3 04 o.o9 924 o 525.d 

.932 s 12s.7 -d36.s 4.so 4.a4 -lS o: :oss 3 ::a 3 !·J:: 1-!:::1 4 3.53 o.os s31 a s:s.o 

-973.o 126.7 -829.2 4 67 4.es 45.7". ·050 s a~ 1 ..to:: 1..ti.3.s 3.62 o.os 940.s 533.3 
1----------------------------·~----------~-----------·-· 964. 5 127.8 -824.8 4.84 4.93 45.i9 ~074 4 33.1 J~0.3 148.1.7 3.02 0.08 947 5 53i: 

-955.9 128.a .a11.s 4.99 4.97 .t5 e6 :oa1 5 33 2 415: 1..t90.8 3.so 0.08 aso.o 540 a 

-9470 129.7 -813.7 5.16 5.01 45.94 ")SS.3 305 J'79 1500.: 3.50 0.07 96:.~ 5441 

-938.o 130.7 .aos.7 5.33 5.o5 46.o:::: ;oss.3 75.o J::::::.3 1513 5 3.ss o.o7 970.o 54i 9 

-929.2 131.7 -003.0 5.49 SJ::: 46.10 '10::'..3 73.1 4:53 15:75 3.59 O.Oi 975 5 551.2 

.920.0 132.s -796.2 s.so s 13 46.19 • ~o~ s 53.4 430.o 1s3s.s 3 sa o.os 984: 554.: 
-911.0 133.4 ·i927 5.83 5.1i 46:7 !114D '36.0 .132.4 1546.4 3.Sa 0.06 989.4 5570 

-901.8 134.2 ·785.8 5.00 5.20 46.35 1119.6 '31.2 43i.: 1550.8 3.56 0.05 397 0 559.3 
f---.-a9-2-.3----13~s~.2-~-.~75~3~.-1~--=,-.1~8---~5~.2~4----467.-44----,1~1·2~5~.3~---~,9~.4,_.-----,,~2s~.~o---,.,1s"'s~.-=.a-.,._-:3~.s~s---~o~.0~5--~1-07o1_9 ___ s~s~2~,,-

·883.7 135.9 -776.7 6.33 5.27 46.52 1130 6 55.0 443.4 1574.0 3.55 Q 05 1008 ·7--·--5-6-5-.3-·I 

·di4.6 136.7 -774.0 '3.50 5.31 46.60 1135.3 53.1 445 3 1581 1 3.55 0.05 1013.2 567 9 

·865.3 137.4 -767 6 6.68 5.34 J.6 69 1140. 1 48.7 449.7 1589.8 3.54 0.04 1019 3 570.0 

-356.4 138.2 -764 1 6.84 5.37 46.77 1145 3 46 3 452.1 1597 4 3.53 0.04 1024 3 57: 6 

0 03 1040 4 579 5 
-320.5 141 2 -746.2 7.51 5.5C 4i ~ 1 • ~03 2 .;,.;,.~ 464.5 t627 7 3.50 0.03 10'16.1 5Ei.C 

-311.8 141.9 -744.Q 7.57 5 53 47.19 ;~.j~ '3 32.4 466.0 1633.6 3.51 0.03 1049 B 583 3 

-802.5 142.6 -738.6 7.84 5.so 47.28 11;1 s :::s.7 459.7 1641.2 3.49 0 02 1055.5 sas 7 
1--_-7-93~.~8---14~3~.4---.~77367.79-----,a~.o~o,...---~5~.5"'9,..--~~477~.3~6---,-1·~,7~5-.1~--:2~7~.5,...--.,--~47~0~9:----1"'s~•7~.-=-o-- 3 50 0.02 1059 0 538.1 

-i34.3 144.1 : -731.7 3.18 5.52 .17.45 1180.::! 239 474.S 1654.7 3.49 0.02 1064.6 590 1 
-775.8 144.7 ·729.9 8.34 5.64 47.54 1183.4 ::::.7 475.7 1559.1 3.49 0 02 1067.4 591 7 

~766.5 145.2 -724.6 8.51 5 06 47.63 1 ~SS.5 19.0 479.4 1664.9 3.47 0,02 1072.1 5S2.7 

-75i.8 146.0 -723.4 8.67 5.70 47.71 1190.7 18.2 480.2 1670.9 3.48 0.02 1075.S 595.3 

·748.7 146.6 -718.5 8.84 5.7: 47.30 1193.: 14.3 483.6 1675.8 3.47 0.01 1080.2 596.6 
-739.3 147 2 .715 i 9.02 5.75 47 89 1196 7 13.5 484 a 1681.5 3.47 0.01 1083.2 598.4 
-730.8 1477 -7124 9.17 5.77 47.97 11988 10.0 4878 16866 3.46 O.Q1 1087 2 599 4 

-721.7 145.3 -710.0 9.34 5.80 48.06 1:01.3 9 0 489 4 1691 3 3 . .16 0 01 1090 4 600.9 
-712.9 ; 148.9 -706.6 9.51 5.82 48.15 1:::04.5 0.6 49~.3 1696.3 3.45 0.01 1094.0 602.3 

-703.9 149.4 -703.3 : 9.67 5.84 48.24 1Z072 4.3 49• 1 1701.2 3.44 0.00 1097.7 603.S 
-695.0 150.0 -700.8 9.84 5.87 48.33 1209.8 2.6 495.8 1705.6 3.44 0.00 1100.7 604.9 

-686.1 150.6 -696.7 10 00 5.90 48.4: 1:13.0 -0.2 498.6 1i11.6 3.43 0.00 1105.1 606.5 
-677.1 151.2 -695.4 10.17 5.9: 48.51 1215.8 -1.1 499.5 1715.3 3.43 0.00 1107.4 607.~ 

-668.5 151.8 -691.4 10.33 5.94 48 59 1218 5 -3.9 502.3 1720.8 0.00 1111.5 609.3 
~659.0 152.4 ·'390.2 10.51 5.97 48.69 i221: -4 i 503 1 1724.S 3.43 0.00 1113.9 s10 a 

-650.2 153.0 -686.4 10.67 5.99 48.78 1224 0 -7 3 505 7 1729.8 3.42 ·0.01 1117 7 612.0 

-641.0 153.5 -685.3 10.84 5.02 48.87 1225.2 -8.1 506.5 1732.7 i 3.42 .Q 01 1119 6 613 1 
-631.8 153.9 -681.4 11.01 6.03 48.96 12270 -10 8 509;:: 1736.1 3.41 ·0.01 1122 6 613.5 
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SL I LOAD I SU E I LOAD I A, I c; 0 5U c,· I ?SR I A p' q 

(mVl I rmVJ I 1k:Pa) 
154 s 514.9 

-0~3.5 155 0 ~iS.S 

-'304 3 155.0 

.595::: 156 0 

-sas.~ ~:os -si1: ~,as s.1s 4944 12-;is .1;a s152 17541 340 -001 1135 ~ 013.9 
-576.5 '571 -5673 1204 6~7 4954 123Se ·201 5185 17SB.3 J.39 -002 t 138 4 5!9 g 

-5609 1577 -6660 ,........... 519 4964 1'.242.~ -2~" 5198 17619 3.39 -002 

-5570 1582 -663.5 1'.239 621 4973 1:?43i -:3.1 521.S 1765.2 3..38 ·002 

.5334 1592 ·6592 ~:;:.74 526 4934 ~Z47~ -.'..':51 5:45 17716 3.38 -002 1148.0 

-5233 ~59.7 -oss1 ?2.s: .;2s so.u.t 1243 . .1 .:s.:: s:s6 1775.4 337 .a.u: 11s10 
-5190 1601 -655.4 13.10 S.:?O 50.14 '.24S.'5 ·287 527.1 1776.5 3.37 -0.02 ~i519 

-509 t) 160 5 -652.2 ~3 29 5.31 50.25 1249 ;-- -J0.9 529.3 1779.0 3.36 -0 02 1154 ::! 
-499: 160.8 -651.5 •3.47 5.33 50.36 1Z499 -31.4 529.8 1779.5 3.36 ·003 11547 
-J.89.:: 1611 -6483 ~3.56 6.34 5047 1249.4 ·33.5 5320 17814 3.35 -0.03 11507 5247 

f--.-.-,s-__ -,---1s-1-.s-----.-4--,-9---,3-_-a,----s-.3-5 ____ 50,,..,,s1,,._--,-2-so-.-s---_-3_3_-9----s~32-_-3-·~---,17~s-2.-a---.,3-_3_5,.....----o-o-3,......~-1-1-5-7-s---s:--5-.3--1 

-4692 162.:? -15447 1403 6.3.8 5068 12530 -36.1 5345 1787.5 3.34 -0.03 1161.0 S25.5 

-4583 162.9 -6442 u:: 5.41 S0.80 12561 -364 534.a 1790.9 3.35 -0.03 !1629 ?28.1 

.. ue / 163.3 -641 3 u 41 .; 43 so.s1 12ss 3 -38 4 sJs.a H93.s J 34 .0.03 11ss.2 3:s.4 

. .;350 163.3 .;;;.so . .t 14.00 545 51.02 12573 ·39.o 53i.4 1795.1 3.34 .0.03 :1sa: -5:a.a 

.42g6 1642 ·6370 1473 S.47 51.13 1258.~ .J10 539.4 1797.5 3.33 ·003 1168.-1 .;:9.1 

.4173 164.6 -636:" ~438 649 51 '.25 12535 ·41.5 540.0 1798.6 333 .Q.03 11692 3'.293 

·407.5 i65.1 -634 3 15.li 5 51 51.37 125~ s -43.'.2 5416 ~d01.5 3.33 -0.03 1171 5 5:'.:9.9 
·3970 155.5 -632.0 i537 5.52 51.49 1'.259.S -44.3 543.2 1803.0 3.32 -0.04 1173.1 329.9 

-387 4 166.0 -631.0 ~S.55 6.54 51.59 1251 2 ·45.5 543.9 1805.1 3.32 -0.04 ~174.5 530 6 
-376.0 1663 -628.5 15.76 6.56 51.72 1'.26~0 -47.2 545.6 18066 3.31 -0.04 1176.i 530.5 

-365.9 166.8 -627.9 15.95 6.58 51.84 1262.'.2 -47.6 546.0 1808.2 3.31 -0.0-4 1177.1 531.1 
-355 o 167.2 -625.3 15.15 o.so 51 96 1261.a -49.4 547.a 1ao9.6 3.30 .o.0'"'4----1-177s"._"°7 ___ 5_3_0 __ 9--1 

-3448 167.6 ·625.1 ,5_34 661 52.08 1262.5 -49.6 548,0 1810.5 3.30 -0,04 1179.2 531.2 

-334.3 168.0 -622.2 1S.53 6.63 52.20 1262.4 -51.6 550.0 1812.4 3.30 -0 04 i181.2 33~.2 
1---_-3-23-_-4---1.--a-.5------62-1-.s----,-6-.7-3·~--6-.-ss ____ 5_2 __ 3_3 ____ 12_5_3-_4 ______ 5_1._8 ___ 5_5_0_-2 _____ 1a_1_3-_5 ____ 3 ___ 1_0 _ _,._ ___ o-.o-4---,-1-a·-1.-9----,3-1-.7-

-313.5 1sa.9 -619.o ~a s2 s 57 52.45 1253.2 -53.8 552.2 1a1s.4 3.29 .0.04 1183.e 531 s 

-303.2 169.2 -618.S 171'1 5.68 52.57 1263.1 -54.1 552.5 1815.6 3.29 -0.04 1184 1 '531.6 

·293.0 169 8 -616.4 '7.30 5.70 52.69 1254.6 -55.6 554.0 1818.6 3.28 -0.04 1186 3 532.3 
-282.1 170.1 -6149 ~750 6.72 52.32 1264,3 -56.6 555.0 18193 328 -0.04 11872 532.2 

-272.0 170.6 -613.4 ~7.6S 5.74 52.94 1264.9 -57.5 556.0 1821.0 3.27 -0.05 1188.5 - 332.5 -

-262.7 170.9 -610_7 1786 S.75 53.05 1264.5 -595 557.9 1822.4 3.27 ·0.05 1190.1 '532.2 
f--_..:.2-52'"".-o-"---, 1-1-_,---_-5-10 ___ 7 ___ : 3~.-os---~5~. 7~7----53-_-1 e ___ 1_2_5,---6---_-5-9_~5---s~5-=7_-9--~,8-23.s 3.27 -o.o5 1190. i ~32.8 

-2415 171.i -6073 •325 5.79 53.30 12645 ·'31.5 559.9 1824.5 326 ·005 11922 --1:!2.3 

-231.7 172.3 -6078 13.44 681 53.42 12665 ·61.5 559.9 1825.4 3.26 -005 1193.2 533.3 

-221 3 1i2.4 -Gos.2 ~s 53 a.s2 53.55 t264 6 -o3.3 561.7 1e2s.: 125 -o.o5 1194 0 '532.3 1------------------------------------------------------------··-----· 211. 8 173.0 ·605.0 18.31 5.34 53.67 12658 ·63.4 561.8 1827.6 325 -0.05 1194.7 ;J2.9 

·202.7 173.3 -602.3 18.98 6 35 53.78 1265 4 -65.3 563.7 1329.1 3.24 -0.05 i 196 4 532.7 

-191.4 173.8 .502.: 19.18 s as 53.92 12ss.s -65.4 563.a 1830.3 3.25 .o_os 11s7.o 333.3 
1---.-1-=-82-=-.-1---,-17~4-_-1--.-_-.5799::--:-5---,-,9~_-=-:s=----.s-..a:-:9-----=s47_703=---1:-:2-=55-::--:c;---.-..-=7-._2---5~s~5"_s:-----:1-.a:-317_3=------3_-.2-=-4---_-.o-.o-=5----,1-=-19:-:87.4,----,;~372.-.a-

-171.2 174.6 -598.6 i9.SO 6.91 54.17 1266.7 -67.8 566.2 1833.0 324 '-0.05 1199.6 '533.4 
-163 1 174.9 ~596.8 ~9.71 5.92 54 . .:7 12ss.7 -69.1 567.5 1334.2 3.23 -o.os 1200 a o:i.:14 
.1s1.s 175.3 -595.1 ~9.93 6.94 54 42 nss.s -70.3 ssa.7 1a34 6 3.23 -o.os -· 1201-:S- '533.a-· 

1---_-1..,4""2.-=-3---,1=-15""_-=-3---.-.5"'974 -=-2---:-:2:-0."'"10=----.s:-:s'"'s:-----.s-=-4_-=5:-3 ---,:-:. 2"'s7s_-=3----._ 1~0-._9--·-s:-:5:::9-._3:--~-:1""83"'6'".o=-----,3.23 -0.06 1202. 7 ;33 4 

-132.8 176.0 -591 i 20.27 6.97 54 65 ~266.0 -i2.6 571 0 1837 0 3 22 ·0.06 1204.0 '533.0 
-123.7 176.5 ·591 3 :o 44 5.$9 54. i7 1266.6 . 72.9 5 71 3 1837.9 322 ·0.06 ~ 204 5 333.3 

-113.5 176.9 -589.2 :o.53 1.00 5490 1266.4 -74.3 572.7 1a39.1 1.21 -o.os 1205s :533.2 

-103.8 177 2 -589 o :o.s1 7 02 55.02 t265.9 -74.5 572.9 1a3a.a 1.21 .o.os 1:05 o 533.o 

-93.8 177.5 -586.6 21.00 7.03 55.15 1265.6 -76.1 574.5 1840.1 3.20 -0.06 1207 J 532.8 

.as.o 118.1 : ~585.9 21.14 7.os 55.25 1267.6 -76.6 575.o 1842.6 3.20 -0.06 12oa.e 533.a 

-74.6 178.2 -583.9 21.35 7 06 55.40 1265 0 -78.0 576.4 ' 1841.4 3.19 -0.06 1208.9 532.5 
f--_5-5-_.----.17""a-.8---_-.5733-=-_0 ____ :1-=-.s~2,,.----.7~.0"'9--'---s5"".":'.s2,.....-,..-1-.2755""_""5---.-=773_~s---5~7-=7_-.o-~-,-1e-=-4"3-._5,.._--3-=-_-19:--_.. ____ o-.o··-.6·~--1-21-o-..3----:;-3-3_-3-

-55.1 179.0 -581.3 21.72 7.10 55.66 1264.8 -79.8 578.2 1342.9 3.19 -0.06 1210.6 332.4 

-47.6 179.4 -579.9 21.86 7.11 55.76 1265.8 ·d0.7 579.1 1844.9 319 -0.06 1212.0 532.9 

-36.4 179.9 ·578.3 22.06 7.13 55.91 1265.4 ·81.5 5799 1845.3 3.18 ' -0.06 
·27.4 180.0 -576.3 :2.23 7.14 56.03 1263.6 -83.2 581.6 1845.3 3.17 -0.07 1213.4 331.S 
-17.1 180.5 -576.2 :2.42 716 56.17 1264.0 ·83.3 581.7 1845.7 3.17 ' -0.07 12.13.7 532.0 

-8.i 180.8 -573 7 22.58 7 17 56.28 1263.7 -85.0 583.4 1847.2 317 -0.07 1215.3 53~.3 

1.7 181.4 -573.8 22.77 7.:?0 56.42 1264 9 ·84.9 583.3 1848.2 3 17 -0.07 1215.8 532.4 

9.7 181.7 -571.2 :::2.92 7.21 56.53 1264.5 ·.36.7 585.1 1d49.6 3.16 ·0.07 

21.4 1a2.1 -s11 2 :314 7 2: 56.69 1:s3.e -ss.7 sa5.1 1849.o J.16 -o 01 

31. 1 182.4 -569 ~ :3 32 T 24 56.32 1263 2 -38.2 586.6 1849.8 2.15 -0.07 

40 2 182.7 -568.5 23.48 7 25 56.95 1262.7 -88.6 587.0 1849.7 3.15 -0 07 1218.4 331 4 

48.5 183.0 ·566.2 :3.64 7 :5 57 06 ~26L9 -90.2 588.5 1350 . .i 3 14 ·0.07 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

.• . 

•••• 

.··.••<.C:o11soli.dated Un~rained Tr..iax:ial Compression Test ortCohes.ive Soils 
. .. ·· .. ··.··.· .· ···. . ......... ···. ASTM 04767 . ./as ... · . 

. . . . . .· 
Strength Results: 

PROJECT• 9"'~_ ... _._,._so.~o~~~~-~~~~~-'--·~~1_5_:5~--'e~m"--~~-~--'O~A_T~E~·~~=-~_-F_e_~_,_5~~~~~1~M_•_•._.a~'-'~~-15_2_•_J~-k-P_•~~~+-~~y,,~·~~~-=-0_6_3~1 
Test Pit TP95-37 A.= 43 46 cm: FILE: )•·350.X:..::: Strain S! = 3 38 'A "(, = i:130 

TEST• :;;U-4 Max. PSR = 3.38 

Oeo1h Strain ,i:fl = i 34 E, = •J 275 

REMARKS• Consolld.lflon ?ressure: CALIBRATIONS• Consolidation Results: Water Contents: 

- Failure Mode Buigmg CP:: 1373 8 kPa LOAD= 0 04:'.:3 kN/mV sv, = 37 9 cc 
- Minus 19.5 rr1n matenal BP= 412.2 kPa PORE :::z <J '3895 kPaJmV mln W,= 99 

- Correcuons appijed for memorane kPa l. VOT :11 O.O::::SS mm1mV c., = 1.1E-03 

- Correcttons :sppJted for filter paper Fead Rate ::a 0 025 mnvmin 

SL I LOAD I SU E I LOAD I A, SU I cr,· I PSR I A p' I q 

(mVl I (mV) I (mV) I (kN} I (kPal I (kPa: I (kPa; (kPa) I I (kP3) I (kPa) 

' 
5100 i63 -5973 0.00 000 -1346 •JO JO ?618 ?615 100 961.:5 0.0 
513.9 .:1 7 -001 4 0 07 0 23 43 49 5:! ~ :2.5 959 ~ 1011 4 1.05 .'.) 05 985.2 
523.d 24 2 -605 3 a :s o 33 43.57 ;-s 3 s.2 956 .1 1032: i oa ,J.07 994 3 37 9 

533 1 2s a -611 7 a ..i3 ) 44 43.65 101 5 9 a ~5:: c 1053 s 1 11 o 09 1002.a so.s 

5401 59.6 -681.2 056 133 4370 J~85 575 90..1~ 1322.6 146 014 11134 209.3 

548.5 84.8 -794.0 0.71 2.89 43.77 660.7 135 3 3:::6.3 14d7.0 1 30 0.20 1156 0 330 3 

557.3 103.7 ·899.5 a.ea 3.69 43.34 842 l 2oso 753.o 1595.7 2.12 o.25 1174.7 421.1 

566.1 119.0 -971.6 1.04 .1.34 .13.92 9874 257.7 7039 1691.3 2.40 0.26 11976 493.7 

574.9 131.5 -1022.s 1 21 •.87 43.99 1106.3 292.9 668.7 1775.o 2.65 0.2s 1221.9 553.2 
583.4 140.4 ·1049.0 ~ 36 5.24 44.06 1139.6 311.1 550.5 1840.1 2.83 0.26 1245.3 594.8 

593.2 146.3 ·1066.2 1.54 5.51 44.14 1248.7 3::?3.0 638.6 1887 3 2.SS 0.26 1263.0 624.3 
500 s 1s1.4 • rn72.9 1 59 s. 11 44.20 ____ 1_2_9-0.-9·---32-7-.5---,--3-.-.0·----19_2_4_.9 ____ 3_0_• ____ 0_.2_5 ___ 1_2_7_9.-5---64_5_.·4--

610.4 154.9 -1076.6 us 5.36 44.29 1321.5 330.1 631 5 1953.1 3.09 0.25 1292.3 660.8 
620 0 157.5 -1080.4 :.04 5.9i 44.37 1344.0 332.3 628.3 1972.8 3 14 0.25 1300.3 572.0 

629.3 159.8 ·10i5.S 2.22 5 07 44.44 1364.1 329.0 '532.0 1996.1 3.16 0.24 1314.1 632.0 
637.3 162.1 ·1082.1 23i '316 44.52 1383.4 3339 6277 20111 3.20 024 1319.4 6917 

6473 164.1 ·1079_4 2.55 S25 44.60 13999 332.1 629.5 :?029.5 3.22 0.24 13295 7000 
1--~65_7_0--~~-16-6-.1-·-~.-10_8_1_9~~~:~7-3~~~-;~3~3~---.·-.-6-a~·~~1.-1~5~.sc---~3~33~.~a~~--....52~7~a~~~2~0-,~3-,~--~3~3~5~~~~0~.2~4 ~--~13~3~5~.s~·~~70~7~.ec---I 

6663 1674 ·10793 ::.90 ?.39 44.76 1-4257 332.3 629.3 2055.0 3.27 023 1342.1 71::?.9 
i--~~~-~-~~~~~~~-~~-~~~~~~~~~~~~-~~-~~~~~~~~~~~~~~-~~~~--~~~--------

674 2 163 6 ·1080.2 3.05 6 ~4 4·t83 1434.! 332 6 029.0 2063.4 3.23 0.23 1346 2 717.2 
684.2 169.5 ·1079.3 3.23 5 .t8 44 91 1440.3 332.0 '329.6 2070.4 3.29 0.23 : 1350.0 720.4 

6941 170 5 -1076.6 3.42 5.52 45.00 1447 2 330,1 531.5 2073 7 3.29 0.23 1355.1 7:3.6 

702.1 171.7 ·1077.3 3 57 6 57 45.07 1455.6 330.6 631 0 2086.5 3 31 0.23 1358.8 727 8 
1--~11~2~.3,_---~~11~2-5~-~-~10~1~1~.7.--,----,3~7~6--~~;~.6~o~~--45~.-16.--~-1·~.~670~.9-----:32~6~3.---~~s3~4~.3.-----,27o~95~.1=--~~73.737o~~~7o.7272-~~1736~5~3=-~~7~37o~.~-i 
i--72-1-.9-----17-3-.5----1-0~7-4-.9---3-,-3---~s-5_4 ____ 45-.2-4 ____ 1_4~s1=-o---3~2~9~0---5~3""2-.6---2099,s 3 3:: 0.22 1Jss.1 733.5 

731.2 174.4 ·1071.5 4.11 '5.68 45.32 1472.5 326.6 635.0 2107.5 3.32 0.22 1371.:: 736.2 

740.0 175.3 -1072.3 4.27 5.i2 45.40 1478.3 327 2 634.4 2112.7 3.33 0.22 1373 6 739.1 

749.1 176.2 -1069.8 4 44 6.76 45.48 1484.: 325 4 636,2 2120.4 3.33 0.22 1378.3 742.1 

758.6 177.2 : -1068.8 4.52 5.80 45 56 1490.: 324.8 636.8 2127 1 3.34 0.22 1382.0 745.1 
-~~~~~~~~-

766. 5 178 3 ·10671 4.76 -3 35 45.63 1498.5 323.6 ?38.0 2136.5 3 35 0.22 1387 3 749.3 

7i6.2 179.2 ·1063 1 .l..94 5 89 45.72 1504 3 320 8 540.S 2145.1 3.35 0.21 1392.9 752.t 

1a5.6 moo -rns4.a s ~2 .; s2 45.ao 1soa .1 322.0 539.6 2ue.o 3.36 0.21 ~393 a :"54.2 

794.2 180.5 -1058.9 528 5.'95 4538 15116 3179 543.7 2155.3 3.35 J.21 13995 755 3 

303.5 181.6 -1061.: 5 45 s 99 45.96 1517 7 319.5 642.1 2159.3 3.36 0.21 1400,9 758.9 

812.6 182.0 -1057.6 5.52 7 00 46.05 1518.7 317.0 644.6 2163.3 3.36 0.21 1403.9 759.3 

320.i 182.9 -10576 5.77 i04 46.12 1524.2 317.0 544.5 2163.7 3.36 0.21 1406.7 762.1 

8293 183.3 ·1055.0 S.94 708 46.20 1530.i 315.2 646.4 :2176.S 337 1J21 14114 765 1 

837 s 184 4 -1052.7 .S.08 i ~i 46.27 1532.9 313.7 1347.9 2180.8 3.37 0.20 1414.4 766.4 

847.1 185.3 -1051.7 6.26 7 14 46.36 1538.1 313.0 648.6 2186.7 3.37 0.20 1417 7 769.0 
355.2 185.8 -1045.8 6.41 111 46.44 1540.5 308.9 .;52.1 2193.2 3 1s 0.20 1422.9 770.2 

864.4 186.5 -1048.1 5.58 7 20 46.52 1543.3 310.5 551.1 2195.0 337 0.20 1423.0 771.9 

874.3 187.0 -1042.9 S.76 7.22 46 61 1544,9 306.9 654.7 2199.6 3.36 0.20 1427 1 772.4 

886.1 188.0 -1044.3 5.98 726 46.72 1550.6 3079 653.7 22044 3.37 0.20 1429.1 775.3 

899.i 188.8 -1040.8 7.24 7.29 46.85 1553.2 305.4 656.2 2209 3 3.37 0 20 U32.i 776.6 

909.4 189.9 -1040.3 7.42 7 34 46.94 1559 6 305.1 556.5 2216.1 3.38 0.20 1436.3 779.3 

917.8 : 190.6 -1037.6 7.57 7 3i 47.02 1563.7 303.2 558 4 ::22.0 3,38 0 19 1440.2 731.8 

927.2 191.3 -1035.9 775 740 47.11 15665 302.1 0595 :~261 328 019 i44:S ?83 3 

935.5 191.8 ·1034.: 7 90 7 42 47 19 1508 9 300 9 ~60.7 22:!9 6 3 37 :) 19 1445.1 734 4 
-~~~--~~~~~-~~~~~~~~! 

945.3 192.5 ·1030.2 8.08 :- 45 47.28 1571.8 2981 663.5 ::35.2 3<37 0,19 1449.3 7S5.9 

1--'-95"3-'-.9 ____ 19_3-'.2'-__ -_10_3_o_.6 ___ 3_.2_4 ____ 7_.4_a ____ 47_3s ___ 1_s_1•_._7_'--_2_s_e_ .. ___ 6~6_3_.2 ___ 2_2::_·1_.9 ___ .3 __ 37 ____ o. 1 s 1450.s :. 
3
8
8
7.•

0 963.4 : 153.7 -1025.4 9.42 7 50 47.45 1576., 294 8 666.8 2242.9 3.36 0 19 1454.d 

972.1 194 7 ·1027.0 3.58 ;' 54 47.54 1582.6 295.9 665.7 2248.2 3.38 0.19 1456.9 791.3 
980.9 195.2 ·1022.9 8.74 7 56 47.62 1583.9 293 1 668.5 2252 4 3 37 0.19 1460.5 792.0 
990.6 195.7 -1023.1 a.92 1sa 47.72 1585.3 293.2 568.4 22537 337 1).18 1461.0 792.7 
998,9 1963 ·1019.8 9.08 i.61 47.80 15881 291.0 6706 2258.7 33; 0.18 1464.7 794.1 
1008.6 197.2 ·1018.7 9.26 7.'35 47,89 1592.5 290.2 ' 671.4 ::?263.3 3.37 : 0.18 1467.6 796.2 
1016.6 198.0 -1016.6 9.41 7.63 47.97 1596.5 288.8 672.8 2269.3 3 37 0.18 1471.1 798.2 
1026.1 198.7 -1012.6 9.58 7 71 48.07 1599.6 286.0 575.6 2275.2 3.37 0.18 1475.4 799.8 
1036.0 1992 -1013.4 9.77 7.73 48.16 1601.2 286.6 575.0 2276.2 3.37 0.18 1475.6 8006 

1---1-0-4~5.~s~'---,-19~9-.6-~~-1-0~0~8.~5-r---,9~.9~4~~-~7~7~5~~~-.8~.2~6~~-1~6~01-.~3-'---2~8~3~.2.---~-=5~78~.4.,.._~~2~2~779.~7~~-.,.3~.3~6--'--~o-·1~8~~~1~4~779~1~--.,,ao~o~.60--

1054.9 200.5 -1009.8 I 10.12 7.79 48.35 1605.5 284.1 677.5 22831 3.37 0.18 1480.3 302.8 

1063.8 200.9 -1006.0 I 10.28 1.ao 48.44 1606.4 281.5 680.1 2286.5 3.36 0.18 1483.3 ao3.2 

1013.5 1 201.5 -1005.8 ! 10.46 7.a3 <8.54 1608.4 281.3 680.3 2288.7 3.36 0.11 1484.5 804.2 
1083.8 I 202.2 -1003.1 10.65 1.ss 48.64 1611.1 279.5 682.1 2293.2 3.36 0.17 1487.7 805.5 

11os.o I 202.8 -1001.3 11.01 7.88 48.87 1608.5 278.2 583.4 2291.8 3.35 0.17 1487.6 804.2 
1152.6 203.5 -999.7 11.93 7.91 49.35 1598.2 277.1 684.5 2282.7 3.33 0 17 1483.6 799.1 

1200.5 203.9 -994.6 12.82 7.93 49.85 1584.6 ; 273.6 688.0 2272.6 3.30 0.17 1480.3 792.3 

1225.0 204 6 -996.3 13.28 7.96 50.11 1582.2 274.8 686.8 2269.0 3.30 0. 17 1477.9 791 .1 

1234.2 205.4 -992.6 13 45 8.00 50.21 1586.2 272.2 689.4 I 2275.5 3.30 0.17 1482.5 793.1 
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SL I LOAD I SU I E I LOAD I A, vo i oU er, er; PSR I A I p' q 

(mVl I (mV) I (mV) ! 1%/ I «kM I icm'• \kPal I \kPal (kPa1 ikPal I I (kPa) ikPa) 
1244 7 2277 3 206 1 ' .;92_ 7 ~ 3.54 3.02 50.32 i Sdd .3 :r:.J J JO 0.1 ;- 1403.5 794 1 

1263,4 :as.a .;so. 1 13.~s ~.,JS so.53 1sa7 2 :::10.s 391 1 :::21s.J 1 .Jo 0 17 
:011 -588.S 1415 309 50.53 15913 :694 3S:.: 2:835 330 0.17 14879 795.5 

'.283.1 ::ca o -987 o u :!.S a 10 so 74 tsso .t :sa.4 553: ::s3 o 3 :9 o 17 14as ~ i95:: 
1:s2.a zca.s -983 4 u s:i: 3 13 so.~s tssi 4 :ss.9 ?ss-: ;,::s1 ~ 3 :s 0.17 H91 4 795 i 

i.:?0:'.4 209 2 -983.5 14 7'~ 3 15 50 96 ~593 3 :so 0 5.95 5 ::':'.99 .5 J :9 0. H U9:' 5 796.3 

~3111 ::as? -978.5 u59 a.1s s1os ~ss.tJ ::s2s >Sss; ::sJ' J.:a 01s 14963 797 1 
f---,-3~21_7 __ :?10.4 -980.4 15 07 5 21 51 H 1595 ~ :sJ 3 557 3 :::?94-: :L29 0.17 1496 3 79d.5 

133:.5 210 9 -977::: ~s.::1 3.23 s1.::s ;ss; ') :s1 5 :-co) :291 J J.::a o 1s 1.tsa s 798.5 

1342 4 

135.Z.5 
1362 s 212.s -971 7 15 83 a Jo 51 03 1599' :s7 3 :-a::. 3 2:;03: 3.27 o 10 1so3 s i&9 i 

13i2.S 2135 -9715 1602 333 5175 1603::? 257'7' :-039 ::?30i1 3.28 0.16 15055 801,5 

1382.4 213.6 -966 3 1s.:o 3.34 s1 as 1500.0 254 • 707 2 23oa.o 3.25 0.15 1507 s sco.• 
,__1_3-93-.-5--·-2-,-2-.7-----96_7_9 ____ 16-.-.o----a-.3-o ____ 51_9_9 ___ 1_5_89-, ___ :_5_5_2 ___ 7~0-s-,---2::::-9-5-.5---3-.2-5----a.16 1so1.o 794 s 

1404.3 213.5 ~964 9 16.00 3.3• s2.n 159~ 3 :s3 1 7oa 5 2300.3 3.25 o.1s 1504 4 795.9 

1414.4 212.s -96• 4 ~s 73 e 30 s2.23 15a1 .t 2s::::.s 1oa.o 2290.3 3.23 o.1s 1499.5 790.7 
14:3 8 212.8 -962.1 16.97 3 31 52.34 1573 1 251.2 710.4 2289.5 3.22 0.16 1499.9 789.S 

1---1-.-3-3.-7---21_3_0 _____ 9_50"--s---1--,.-,5----a-3_1 ____ 52-.-,6---1-5-,--,-l---=-s-o-2---.,-,-1-.•----2-28_8_5_. __ 3_.-22----o-16 ____ 15_0_0_0 ___ 1_88-.-5-• 

1443 2 213 2 -959 1 ~7 33 ~.33 52.57 1575 5 :.is i i 1 : 5 2:::3.e 3 3.:?1 0.16 ~500 .t iSi.9 
r--1-•"52-.-1---::-:1"'3-.9---_.,,9755"".5,,_._..--..,.t'=-, -,s=-----a""3-=5----,-s2"".0"'·7=----1""s"'7a,...,.o-·--2=-•""s"'.;,----,:c,-o,-,.0----=2=-2s"'3"'0---3.21 o 1 s t 504.0 739 o 

2145 -956 3 17 '5d 3 38 52.79 ~Si9 .3 .'.;47:: ":"14 ~ 2:?92; 3.21 tJ 16 1504 ~ iS9-: 

1471.7 215 3 -951.i ~736 341 52.91 i5d:::: :JJ,,J :·--:: :::ss: 320 0.15 1508.7 
l.180 7 216.9 -952.8 10 o::: 8.48 53 01 1 591 5 '.:!4.1 3 ~15 :3 2308 3 3.:2 0.15-----,-51-2-.6---7-9-5.-7 

1450.8 21s.o -950.2 1a.:1 a.57 53.u 1604 • 243 o 713.6 2322.7 3.23 0.15 1520 s ao2.o 
1500.1 220.0 -949 2 18.38 8.61 53.25 1609 0 :4:::.3 719 3 2323.3 3.24 0. 15 1523.3 804.5 

1510.3 220.5 ·947.5 18.57 3.63 53.37 1608.5 :;:4t.1 ;:o 5 2329.0 3 23 0.15 1524 8------,.80"'4,.-.3,---I 

1520.0 221 0 -944 2 18 75 3.05 53.49 1609 3 238.3 722.3 2332. 1 3.23 I) 15 1527.4 804.7 

1530.0 221. 7 -944 0 1 d.94 3 58 53.61 1610 8 238.7 7:2.9 2333. 7 3.23 0.15 1528.3 305.4 

1538.9 222.a ·939.5 19 10 a.73 53.72 1srn 4 235; i26 o 2342 J 3.23 0.15 1534.2 aoa.2 

1549 3 222.4 ~941 3 19 30 8.71 53 85 1608 9 136.3 724 8 2333.7 3.22 0.15 15:'.!9.2 804.S 

1558.3 223.3 -937 8 19.45 B.iS 53.96 1612.3 234.4 7':.7: 2339.5 3.22 0.15 1533 3 806.2 
1568.4 224.3 -937 8 19.65 8.79 54.09 1616.7 234.l 727.: 2343.9 3.2: 0.15 1535.5 808.4 

1578.4 225.7 ~935.3 19.84 3.85 54.21 162'.!.4 232.7 725 9 2352.3 3.23 0.14 1540.6 811.7 
1588.0 226.3 -933.7 20.02 8.88 54.34 1624.3 231.6 730.0 2354 3 3.23 0.14 1542,1 812.2 

1--1-5-98-.-1 ___ 2_2_6-.0---_-9-32-.,-----20-.-20----a-.a-7 ____ 54_.4_6 ___ 1_5_13_3 ___ 2_3_0_.8 __ ~,~·3::-073---~23"'•~9-:.6,-----:3:-c.2~1----,o,.-.1:-c•,----1~5:-c470~.2---,-ao~9,...•,---I 

1607.6 226.1 -9292 20.38 8.37 54.58 1615.i 228.5 i33 1 2348.8 3.20 0.14 1540.9 807.8 
1---1-6-1::-7.~6---=-22-6,...3,--~--~9729"'."'2----=2::-o.757=----,a-,a~a---"'s•"""71,----1"'s,..1::-2"e---=-22"'3"'.5---,~.3:::3-,--~--=-23::-4~s-:.9:---,3=-.2::-o------o-.-1• ______ 15~3~9-:.5 ___ e_o6-.-4-I 

16271 226.5 -924.3 20.74 8.3S 54.83 1612.2 225.~ 736.5 2348.6 3.19 0.14 1542.6 806.1 
1637.4 227 .5 -926.0 20 93 S.93 54 97 1614.5 2::6.3 735.3 2349.3 3.20 0. 14 1542.6 807 3 -
1646.7 , 22a.2 -922.a 2111 3.96 55 09 rn1s.e :::2.u 737 s 2354 3 3 19 0.14 1545.9 aos.J 
1ssc.9 22a.a -922.3 2i.30 s.99 ss.22 1017 4 :23.7 737.E ·--:2"'3°"55""·"::-, ---=3.""1::-9---.,.0.""17•---,546.6 aoa.7 

1666.2 229.6 -920.2 21.47 9.02 55.34 16197 222.3 7393 2359.0 3.19 0.14 15491 809_3 
1676.2 229.7 -918.8 21.65 9.02 55.47 1616.7 221.3 740 3 2357 0 3.18 ; 0.14 1548.6 808.4 
1sas.o 229.4 -917.3 2134 3.01 55.60 1610.3 220.3 7413 2351.6 3.17 ----,o,.-.1:-c•---.,.,,s"'•"s""4---:a·o"5"".1,--

1695.0 229.3 -913.6 22.00 9.01 55.72 1606.0 217 i 743.9 2349.9 3, 16 0.14 1546.9 303.0 
t--1-7~075.-1-,---::-2:~-9-.9----~9-1•~.7s----=2~2.-1s=--·---,s~.o-=3---~55::-.785,,_---1-.,6-07s."'2---=-21"'8_4 ___ 7=-4~3~.:,...---.,2.,.34~9~.5,,-----3-15~----o.-14----1~5.-6-.4---·~s~o3-.-1-
1---1-7_1_•.-8-~-23-o-.•--,..-_-9-10-.2----,-22-.~37,,----~9-.0~5----s5~9-a ___ 1_s_os-.~,---2-1-5_• __ __,7::-•-.,o-2--~2~35~2~.9---3-15-----o-.-13----1-5-4-9-.s-----ao3.4 __ _ 

1724.4 231.3 -911.3 22.55 9.09 56.11 16097 216.: 7454 2355.1 316 0.13 1550.3 804.9 
H34.1 231.4 -908.3 22.73 90S 56.24 16063 ::141 7475 23535 3.15 013 1550.i 803.: 

1743.6 232.4 -908.0 22.90 3.13 56.37 ~609 3 :13.9 i.t7 7 ::!3Si.5 3.15 0.13 1552.5 804.9 
r--1~7752~.75---2=-3~4-.0,---,~-_.,.90~5~.7=----~23=-.0~1=----~9~.:7o---5~s=-.• ~9,----1-=571a=-.::-s-·--2~1-=2...,3 ___ 7"'•7s"".3----=2~35~7~9,----3=-.~,s,,---~.,.o.~1"'3----~1"ss"e"".6,,----~s~o~9~3-

1762.3 234.9 -903.9 23 :s 3.24 56.53 1621 2 2111 1so: 2311.s 3.is 0.13 15s1 2 a10.s 
1112.2 234.8 .902 9 23.44 9.24 56.76 1s1s.o 210.4 751 :: 2367 .a 3 15 o 13 1559.5 ao8.3 
1780.7 236.1 -898.8 23.59 9.29 56 88 16:2.5 207 5 7541 2375.7 3.15 0.13 1565.4 311 3 
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>-~-0-~-su_LL-~-'~-G-~-N-~-'~..,,.;-!-:?_s_:,..i;~-~-~-e-:-~-n-~-'.-:-i·n_e_d ___ T-ri_a_x-ia_l_C_o_rn_p_r_e_s_s_io-n-=Te_s_t_o_n_C.,...o"""'h_e_s-iv-e--S-o-if-s----=1 
ASTM D 4767 - 88 

---------~s=''=•=n~m=h=~="='=""='=·'---------µ;;,~ 1K~M'1 PROJECT:, J~"'2-,0c:-lccS------t--·--",-=--,..__.·c,cc,------t-c:-~AC"T:=E~---.J.'Aar-i;5 Max.a:i' = :::s: kPa . . "'3S3 

Tesl Plf -~PS.-5-:!9 A.~= 44 '.:"S cm;: FILE. ~'(·300 l:tS Stram-~= 5 ?3 ''- 'f• = 
------------------1----~-----~-c---11----------c-- ----1---~----------11-------·--
Sample V, = ?!:3 • cmJ TEST: :',.,,.5 ~.ix. ?SR = J. 0'5 E. = : :3:0 
1----·--·---------1---------------t---------------1---------------·--------
0eplh Stram d: = .; ?: u, :. : · ~~· 

REMARKS Con5011d.:it1cn ?ressurft: C~UBRA•r~C'iS Consnlid;11ion Results· W,11er Cnnf~11rc;· 
l"_=;;c-=,,=,c=,,=,=.1=c"~e--03"'c-,,-,o-.g------ CP = 77?' kPa "OAO = : -J036 kN.mV ,W,: •c.2 cc W= ·.;: 
• \i;r.i...s 19 5 !Tlm matenat SP= J.33 • kPa PORE= ) ?C95 k?a.mv T 1 ~ = 23 1 min 

---·--1---------------~-------------·-------------• "::crrec!rcns ac::;:1e~ for memcrane <TJc' = 255.; kPa LVOT = ; ·J:85 mm.mV C~ = : :£.()2 cm=/s 

1---------------~--·B_,_~_._,_= __ i_s-:_: ______ ,~F_•_•_d_R_• __ ••_= ___ :_·J_o_o __ m_m._'m_,_n __ ~--------------I----------

LOAD I w E I LOAD I A, cr,· I PSR I A p' I q 

(mVl ! (mv: 1 ~Pai I (kPai (kPal J I 

:os.: -700.d ') 00 1 00 :ss.9 
-700 9 '.) 07 ·o: •)1 :sS.9 306.1 , 03 O.Q1 301 0 5 1 

-703.0 O~b ·)::· .u ~5 :e' : J 322 1 1 10 0 07 JOB.1 

523.3 -706.4 ') :s ) ·: 44 . .:!0 0.09 313.0 

-709 1 .) 36 0 =~ 44 :s 5 i 290 2 339 3 1 17 0. 12 

533.5 :::ss 9 .11s 3 o 46 0.Jo .14 2s 57 3 ~o o 353.3 1.:4 0.15 319 9 33 9 
538.7 1 943 -718.6 o:.o ')., .. 4434 729 ~23 :::33.7 3566 1.26 0 17 :;::o 1 35 s 

554 6 1ss 7 -726 o ass o ;:::: 44 47 73.3 114 :-;-s s 351.9 L:s o.:4 315: :::; ; 
sss.s :22.a -738.3 ·)96 043 44.51 ss.1 .:;59 .:;101 3i;s.1 135 021 317.s .i;-s 
5.;4: ---2a-3·-.-----_7_7_2-.a·-----, -os___ o 5.! 44.56 143 9 49.o ::.:6 3 390: i.5a o.34 ·-·-315~2--~9-

509 4 318 7 -807 ; ~ 15 .) 77 .!4 60 172 2 :-3 S 222.1 3S4..3 1 i 3 0.43 308: so 1 

574 5 -837 ~ 1 25 ') 32 .U.55 134 3 £i4.5 :01 5 386 2 1 92 0 51 293 9 
579 ~ .!452 '923 ~11.S "..3.!.1 376J 

:::.1 125 s 
55'0 5 352.3 .900: • 55 o 3~ "'-4 n 19e 4 ~37 s 1se s 355.a 2.2s ·J ss :::51 6 
595.S 354 4 ·91""::: • '36 .) =c· JJ. 33 199 8 1J7 1 ~J.3.8 348.S :.34 'J.74 

--,-o-,-,-----3~5~3-5 _____ 9"2"s·-,--·--, 776---~1-,;...,.;-----.-.-a,..a---~,9"e-,.a---.~,5~5-,_3----,-.~o...,s--~3...,397-4----,-2·,--, ---0=7a---·-:400---~-4-·-
l--60-6-.5----35-7-.a-·--.-,,-36---, --- : so: J ;.· .!J. 93 :::02 o •5:.3 133 o 335 6 2 s1 o.eo 

s11 a 3>50 o -945 .J ~ .;e ·) .;: 44 ;7 ~03 s ~sa.J ~.:;7 s 331 1 ::.Go o.a3 

016 s 358.7 .95:; 5 :.os ·) ;· .lS 02 :::02.:: ~73.5 ~::2 .! 324.5 ::.'.55 0.86 ::35 ~0~1 

35i.6 -959.2 :h; ::i;1 J.5(jf5 2011 178.2 1178 318.9 271 0.89 

'527.7 359.6 -965.o : 27 o.s: J.S., 1 202.4 , 02.2 ~ 13.3 316.2 ::. 78 a.so :: 1 s.o ; )1 ::: 

366 4 .910 1 2 38 o ;4 45 ~s :::01 s :as 7 110 3 317 a ::.sa o a-9-----=-,,-.o----,;~-.3-a __ , 

'533.4 36S.4 -974.6 : 48 0 95 45 :;1 209.:' ~88.3 ~07.2 316.8 2.913 0 90 ·- :::1:::.0 ·-·~ 
S43 7 370.3 -978 6 :; 58 0 90: 45 26 210 1 ~91.5 ~04 4 314 5 3.01 0.91 ::o9.5 ~;5 1 

1---s.-9-.2---,..37""1..,7 ____ ""9a,..2"'.2,-----,2~.s'"'a---...,o-,s_,,s---.~5,.._3~0-·--2'"'1-,..,o---,~.s-•-,.o---,-,o.,..1.""9--~3-12~.~9----,3"'_0~7----o,..9~2~·---2-o-7-•----,-vs-.5--

6S4 5 372.0 -985.6 .2.79 •).9~ 45 35 211.4 :96 4 99.5 311 0 3.12 0.93 205 3 .,,, 7 
1-----------------------------------------------------------------~~--374. 4 ·988.J. :".39 0 97 JS 40 212.? 198.3 07 5 310 2 3 ia 0 93 555.i 

'365.3 374 J. 

570 1 375 7 .993 a 2 ~o ·) s:. :s.so ::1: J :02.0 93 9 301 o 3.:7 1).9:: ::oo_.;. 
'37;;.o 3769 -9964 ::,20 o;,:---,-5--5-,---:-,.-,-,- ::03.s :::::1 3053 ::2----0-ss-·---,-9-;;_0 __ ·.:.o.9 
'581 J 3i7 3 -998 g : ::;o O.SC JS.SS :~3 3 ::os.5 ;oA 30J. 2 ---~"'·.::·~.-13----J,...9,..6,...---,~9~7~3---.~:,~-.--1 

sas 7 37; 9 -1001.J 3.4~ o s,s 45.'34 :14 o :01.1 .33.7 302.7 J . .11 o.97 

'391.9 373.5 -1oos.1 351 o.ss .is.;9 :;u2 :10.s .35.4 299.6 3.51 o.sa ~ s: 5 

597.3 378.3 -1008.4 3?1 0.99 4574 ::14.1 212.1 53.d 2980 3.55 •).99 190 9 

;02.1 1aoo -1009.5 37~ os-s J5i9 214.d ::12.a 33.1 29;9 3.58 o.;s 190 5 

707.S 379.1 -1010.8 "3 31 0.9$ 45.84 213 .9 :13.7 .3:2.2 296 0 3.60 1.00 189 1 

713.2 37e.1 -1012.0 3.92 o.se 45.89 :12.7 214.6 01.4 294.1 3.61 L01 1s17 

718.3 377_3 -1012.7 401 0.98 45.93 211.9 215.1 S0.9 292.7 3.62 1.02 186.8 
f--~72-3-.o---.,.,37"'7-_9--'--.1-,o,..1""2-,.o---,-.1-,2----,0"'9'"'a---~45.98 212.1 214.6 11.4 293.4 3.a1 1 01 ta7 .i 

728.8 3781 ·1012.0 4 22 0.98 46.03 211.9 :14.6 31.4 293.3 3.60 L01 ~87.3 

"J7 1 

107 1 

'07.4 

~;)0.9 

105.9 

1C6.0 

i06 0 

734.0 377.1 ·1012.7 4 32 0.98 46.08 :10.9 215.1 80.9 291.8 3.61 1.02 ~36 3 ~'.)5.J. 
l---=-73~9,.._,-.----:c3;~s~o,..---.,,.,0~17J.~5--~,,~.~,---~o~.9~d---,...6,...~~2,...----":709"'_7a----=:,..15"'_s:c---~l~o~3---~:s~o,..,---·,~3-5~1---.,..,703,-----,~d75~.:---,...,o-•...,9- 1 

1---,.-.-3---3~7~5-.3---.1-0_1_4_"":---.~5,..,---...,o-,.9...,8---.-6-.'~.7---:,..o~9~.i---:~,~6.-1---~7~9·~9----~oa~9-.5---~3-5-3----,-o-J- --.S-•_7 _____ ;Q_4._9 __ 
1--7-49-.3----r-, 6-_9 _____ rn_1_4 __ s---,-5-,-·---o--s_e ____ •s-.-22 ____ :0-9-_9----=--,-5-.5---~,9-• ---2ss..i. 3 '34 i .o3 i a4 4 ~ os o 
1------------------------·------------------------·---·-·-·--·------·-·---~------·-·-··-·-

754.5 311.1 -101sJ J.71 o.98 4627 :osa ::::169 790 2aa.s 3.so 1.03 ~83.9 1o.;s 
759.7 3iS.4 -1016.0 4 81 0 S-S 46.3:! '.::10.6 ::1; 3 73.6 289.2 3.08 1 03 133.9 

764.7 379.3 -101s.s 4.91 o.;~ .ia.3s 211 o :11.1 73.3 2as 3 3 70 1 .J3 l.33.3 ~G5.5 

769 s Ja1.a -1016 s s 01 1 oo J6.41 212.i ::1a.o 1s.o 290.7 3 ;3 1 02 134 3 ~ 06.3 

;-74 6 387.7 ·1017.3 5 10 1.C2 46.46 217.0 2i8.2 77.7 294.7 3.i9 1.01 186.2 ~Cd.S 

779.7 387.S -1017.9 5.20 1.02 46.50 :16.6 218.6 77.3 293.9 3.80 1.01 155 5 1:J8.3 
784.7 386.8 -1018.0 5.29 1.02 46 55 215.8 '.:18.7 77.2 293.0 3.7'9 1.01 185 1 !07 9 

789 7 387.5 -1018.6 5 39 1.0:: 46 60 :?16 1 '.::19.1 76.8 292.9 3.81 1.01 184 3 108.0 

794.7 Jaa.o -1019.o 5.48 Lo: J6.55 21s 2 21s.4 is.s 292.7 3.82 : t.01 1a.i a 10a.1 

7997 386.3 -10190 5.58 101 J.6.69 2146 119.4 i6.5 291.1 3.80 102 133.3 ~07.3 

3041 Ja1.2 -1019.4 s oa i.o: 46.74 21s o :~s.1 76 . .3 291.3 3.s2 i.o:: 1a3 a 107.s 
sos.; 388.o .1019 s s 7i l o:: 46. 79 ::15.4 ::1s.-=a-----,-~, s"'. ,,..---~:79.,..1."'s----03"'.a°"3----1,..0"'2----,~s3-_d----,o";'"'. 7,---I 

s14 7 387 5 -1019 a 5.87 1 o:: -t6.84 21.i.7 :::o.o rs.o 290.i 3 03 1 02 1$3 .i ~o; 4 

a19 s 387.1 -1020 1 s<96 i o:: js.as 214:: 2:02 75.a :zag 9 3.d3 1 03 1s2 9 iOf t 

,324.5 387.2 -1020 3 s 06 1.02 .is 93 :14.o 220.3 75.a 2a9 s 3.83 1.03 1a2.s 107 o 

329.6 387.S -1020.3 6.16 1 o:: 46.98 213 9 '.:20.3 i5.6 289.6 3 83 1.03 182.6 !07 a 

334.5 390.5 ·1020.5 5.25 1.03 47.03 216.0 :20.4 75.5 291.5 3 36 1 02 183.S 103.0 
839.5 394.0 ~1020.7 6.35 1.04 47.08 216.4 220.6 75.4 293 7 3.90 1.01 : 184 $ 109.2 

844.4 398.2 -1020.9 6-44 1 06 47 12 221.3 220.7 75.2 296.5 3.94 1.00 185.9 110] 
t--..,.84-9,.._.----.0"'3"'_5,----_,..10"'2C'."1"'1----:s"'.5~4---..,,..,_o"'a---..,.,~1;,,..----,,:2~5~_ 1---:~2"'0"'.a,..----=75'"'_.,..1----,3-:o~o-:2----,_-00 ____ 0 ___ 9a--'- 187.6 112.s 

f---..,.as,..•_5_-,--..,•o:-:a~.o-~-·,.,10"'2C'."1..,1 __ --:s~.6~3--,..-..,'..,·o"'9 ___ -:•7,,_2:-2,.....~-~22~a~.2,.... _ __,2~2~0..,.a ___ -=15=-:--1--_,,3'"'0
7
3 __ 3 ____ •.~o•_-' __ o~ . ..,9·:-, ___ 1_a_9..,2_~_1_1_•_1_ 1 c· 

359.4 407.1 -1021.1 "573 109 4727 2=7.3 220.8 751 30.2.4 403 097 188.7 1136 
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SL t...aAo ~~u I E LOAD 3U ?SR A p' q 

'mV) I (ml/' I :mVl :kPaJ .,, . ,. 
:L:: -5) 'J• 11'.? 5 

::· 
379 J .to1 4 -~o:Ls - • • ~ 07 4; .:..; --. ::. __ . :-.s 3 :ss 5 z.;d 1 uo !35.7 !10 9 

401; .10::~5 •.Jr J7:: ...... ,J __ -4.; :s.:1 z;.: 100 ~ 85 i '.10 3 

.so:s .•o:·s ~F .s7~'5 -:-J.: ::,1.J 39i i·)o 
394 4 .i.033 -10:15 -,c ~·Ja .:.-3· :::3 -J.,: ::s-;'5 .;93 099 ~as:: 

--------------~-----~----~~--------~---~--------------------,--! .io•5 .1o:oi:: -.:.: i·:;e J.-.;c ___ 75:: :se..: 2;0 099 ~3·35 ·11s 
-,-c,-· -,---.-,o-:-.• ~,-----,--=----.-.i-s-----,-, -,-, ----==-,-,------·---: :3 :::;s::: .i. Ci) o ss 1 a7 0 ~, 2: 

S06 it .iiJB 5 -~0:1 5 - 5.0 ~ J9 -17° -s ::s 5-----·---.-----, ,-,-. ---3-00-.-,---,-J-,-·--.)-.S-d___ 137 '5 ~ 12.a 
·---:-,o-a-1,..---_-,o~:-1~3---.,_~-~,----,-,~o---,-,-,-,---·:~:~s-;,-----,_~_-.~.----,-,-J---J-0-0-:--- :01 osa ~a77 

9J35 4070 -1021~ ::·~ 109 4300 :::3.J :::03 is1 2ss· 3.37 o.99 1a5; 1115 

:;335 4079 -1021-: .::s 109 4d05 :::3J. :::o.a 75.1 298.5 3.sa o.99 186.a ~11.7 

943.; 407 7 -10::0 s 3 ~~ i.09 48 10 ::: ·J 2:0 ;- 75.:: 298.:: 3.96 0.99 186.7 111 5 

9480 J.OS3 -10211 ,:J.;. t.09 -t8.15 ::35 ::03 75 1 2985 3.98 099 1869 111.3 

~531 .t08.J -10209 :.54 ~ 09 .18:?1 .,..,..,-:.. ::oi iS: 29S.1 396 0.99 1867 1114 

958.3 J.OS: ·10209 50J 109 4826 :::s ::o- iS: 2Si7 :9'3 0.99 1865 111.:'.: 
3639 409.1 -1020.:: 3;-4 '.10 J.831 :::; ::o:: ;s.: 2sa1 J.96 oss !867-----,,,,11-.•:---I 

:;osa 410.a .1020-: 333 1.10 J3.36 .:23_; ::oo 7SJ 299: 397 099 1e13 111.s 

973.s 41oa -1o::os 3::.1 110 J.a.s1 ::3'5 ::04 755 29s1 3.9o 099 1a73 111.a 

979,) .i11.i -10205 9·JJ ~10 J.d.16 :::3- ::o.1 755 :s~: 3.3'3 o.99 1874 1119 

sa4: 409.4 -1o::os 9i3 1 10 4852 .,..,..,, :20.J 755 297.5 3CJ4 099 106.5 1110 

989.3 4082 ~1020;- ::::3 ~os J.3.57 ::03 ::c:: 75.i :ss.1 393 100 1as.a 110.4 

994.4 407 7 ~10:1 ~ E 23 ~ 09 48 ?2 :20 1 ::o 3 75.? :95,: 3 93 1.00 185 . .? 110.1 
999.5 ~.~0=7.76----~10~2~1-.s,..---.,;-,~3:--~--,~o~s,--~-~,78768:----~~2~1s~.8=-----7:2~1~•~.----::77•~a---c2~9~.~.6,----73.79•----1~.0~1,-----~1784-.=7----,17o9-.9=----I 

1004.7 408.6 -10235 ;.s:; 109 4873 2202 222.s 7J.4 2s3.o 400 101 1a3.5 110.1 

1---1_0_0_9._a ___ ~1_
1
o

1
_._

5
2 ___ , __ ._1

10
o_:_-;_2

0 

___ ,_, _______ .' __ 
1
1_0
0 

____ ~

8
a_:_,s

4 
___ 2_~2_1_1 ____ 2_2_J_.7 _____ ~:2,_.3 _____ : __ 

9

s_3
4 

___ , ____ JoO 1.01 182.d 110.5 
1015 o .. ~.. ; ;-: .. u n~ s :23 s i:.J , . 4 os--101·------··1333---,10,9---
1020. l 412.3 -1024.3 ; ~= 1 11 48.39 22: 1 ::3 .1 7::.5 254 '5 4 06 1.0i 183 5 111.0 

10253 413.0 -1024'3 ;;: 111 J8~4 222:1 2233 72.i 2950 406 100 183.d 111.1 

1030.7 4145 .10233 ·vo: 11: Jsoo :231 ::22.i 73: :s.s.3 J.os 1.00 1843 t11.5 

1035.s 414.9 -1021a ")1.: ;c 4905 2221 2213 740 2s1r 3.99 o.99 1s61 111.5 

1041.1 415.1 ·1021.3 l•J.2: , 12 .19.11 22:9 221.0 750 :!97.9 397 1).99 186.4 111.5 
1046.2 416.4 -1021 ~ :·J 3: · 12 .i.s. i6 ::3? 220 a iS 1 298.7 3.98 o.s9 _1_8_6_-9----,1-1-1.-8-I 

f---1-0_5_1._5 ___ 4_16-.7~----,o-2-o.~7---._-,_-.:,------·.---~--,s-:-:-~-2~:3-_5,--·--2-2-o-.o---~,5-4-----2-s-a.-s----3-.9f----0;9---·-1'87."1----11-1-.7~-• 

1056.3 416.4 -1020.9 ~·)5: ii:? 4927 2230 220-: 75:: 290.2 3.96 0.99 186.7 111.5 

1061a 416.2 -1020.:. ~')o: 112 4S.33 :2:.s ::20.: :ss wa.J 395 o.99 1as.a 111.3 

1067.0 416 . .t -10203 "·07: ·1: J938 ::2:J :::203 75:5 :ss.O 3.SJ O,SS 186.d 111.2 

1072.2 416.i -1020s ·i:is: , i:: 49J4 22:3 ::20J i55 2&78 :;,94 o.s9 1866 111.1 

1077.5 J177 -10203 ;•J3: l ;3 J950 :::::;- :::03 iS-3 '.?98.4 3,94 0.99 187.0 111.4 
1---1...,o.,.8.,.2.-=7-~......,.,.,.1s~o,.._ ---_.,.10,.,2.,.0~.J---,,-. 70:,-----,.,.1-=3----,s-:~-5,----:"':"'3_1 ____ :~2"'0~:---~75~.o~----298. 7 3 95 o.99 i sr 2 111.5 

1087.9 418.7 -1020.1 nn ti3 4961 22:!3 2202 75.a 298,5 3.94 o.99 187.2 111.4 

1093.2 4190 -1020.1 11.23 1.13 49.66 22:!.7 ::20:: 75.8 2985 394 0.99 187.2 111.4 

1098.S 413.4 -1019.9 11.33 113 .t9.72 222.0 2:0.0 75.9 297 9 3.92 0.99 186.9 111.0 

1103.7 418.0 -1019 9 ~ 1 .13 1.13 49.iB 22i . .t 220 0 75.9 297.3 3.92 0.99 186.6 110.7 

1109.0 418.6 -10198 11.53 '! 13 49.83 :215 ::o.O 76.0 297.S 3.92 0.99 186.3 110.a 
------------~---~-----1114.4 4178 -1019.6 .. .:"I ~ 13 49 . .39 2:0.; :'193 76.1 .2963 3.90 1.00 186.4 110.3 

1119 s 418.3 -101s.s ~; i3 113 49.95 ::20 7 219.s 751 296.a 3.so 1 oo 1as.s 110.4 

1124.7 419.0 -1019J ·~ ,:-, ~ ~3 5001 :::os 219.7 763 297::: 3.90 0.99 136-; . '10.5--

11299 419.5 -1019.J "1.S3 ~ ~3 50.06 221.0 219. 7 76.3 2972 3.$0 1)99 leG.7 110.5 

1135.2 419.2 -1019.2 ~204 113 5012 22QJ 2195 7i)J ::968 389 100 186'3 1102 
11405 4199 -10194 ~2.14 113 50.18 2206 2197 76,3 2969 339 1.00 186'3 110.3 
1145.7 418.9 -1019 0 12.:!4 1.13 50.::4 219 6 219 4 76 5 :ss.:: 3.87-----.-.-00 _____ 1_8_6_-3 ___ 1_0_9_-a-• 

1150.8 419.7 -1019.0 ~2.34 1 13 50.29 219 9 219..1 75.5 295.4 3.87 1.00 186.S 109.9 

1156.2 418.4 ~1019 0 12.J4 1 13 50 35 218 5 219 .J. i6.5 295.2 3.86 1.00 185.9 109.3 

1161 3 418 o -io19.o 12.54 1 13 50.41 ::?18 1 219.4 76.5 294.6 3.35 i.01 185.s 10s.o 

1166.6 417.7 -1018.3 ·2 5J ~.13 50 47 217 5 219 3 76.7 294.2 3.34 1 01 185.5 108.8 

1171.3 417.8 -1018.3 ~2.74 t 13 50 51 21i.3 219 3 75.7 294.0 3.83 1 01 185.3 108.7 

11771: 417.0 ~10186 ;2.84 ...... 50.58 :16.4 2191 76.8 293.3 3.82 1.01 1350 108.2 

11823 4171 -1018.5 ~2.94 112 50.64 216.2 219.i 753 2930 3.81 1.01 184.9 108.1 
f---1-1-8~776~~......,-41~7~.4-~~-1~0~178.~,--~,,-0~4c----~,...,173---5~0~.7~0c----2~1~6~.1---.,2~1~9~0-·--~77-.o=-----~2~97J.-1-----,3-.3~1----1-.0~1-----18~5~.0~---10~8-.1--I 

1192.1 416.7 -1018.J 13 14 1 ~2 50.76 215.3 :19.0 77 o .292.3 3.ao i.02 184.6 101 7 
f--,~1~978.~o-----,4~15~3,..---_~,0~1~a~:-~---,-~3,..,,.:J.,--~--,-,~:---750-a~2=-----~:1~•-.•,----:~1~a-a---~7-~,~,--......,:~9-175---3-=-7a,-----,-0~2-----,-a-•·-3-~-10_7_2_ 
, __ 1_2_o_J_1 ___ 4_16 ___ 1 _____ ,0_1_a_• ___ '.3.....,3:--·--.-_-----,5o-_-a8-----2-,,-=~,---2-is-.o-----770--2573----3-78--~·--~-,--1~-

1208.4 417.7 .10180 ~3.4.J. ~13 5094 2~5, :::187 772 :s::4 17'.3 10: 1·_s4-a----,~ 

1213.6 417.7 .101a.o 13.54 , n so.39 214 a 21a.7 ;7 2 2s: 1 3 ?a i 02 184.6 107 4 

1218.7: 418.o -1018.0 ~3.'34 ~13 s105 214.7 21e.7 772 2920 3.73 1.02 1s4.0 107.4 

1224.0 418.3 -10179 13.74 1.i3 5111 2146 2186 773 291.9 3.78 1.02 184.6 107.3 

1229.2 419.3 -10179 13,84 ~~3 51.17 215.0 218.6 77.3 292.3 3.78 1.02 184.8 107.5 
1234 4 419.6 -1017 s 13.94 1.13 51.23 21s.o··----=2~1a~.s=----::i"'7""_3----::=:s:-:2c:.2:----73,"'778----c1."'072---,,.,,a"'4-_3,---~--1~0"'7~_5-

1---1-2_3_9_~6-,--......,.4.,.19~_7,.....~--~10~1-=7~_9-----,-,,~_70•----,-.173---~51-.2~9---,~-1-•-7,----2-1-8-.o,----~77~_~3----,2"'s72_70---3~_~7a-~--.·-.. 0·~2~---1-8-4.~7---1-0~7.-•~' 

1244.7 420.9 ·1017.7 1414 1.14 51.35 215.3 218.5 77.4 292.7 3.78 1.02 185.1 107.6 
1249.9 420.S -1017.i 14.24 1.14 51.41 214 i 218.5 77.4 292 1 3.77 1.02 184.8 107.3 

125s.1 421.:: -1017 7 14 34 i.14 51 47 214.9 21a.5 n.1.. 292.3 3.77 t.02 134.9 107.4 

1260.2 422.2 -10177 14.44 ~.14 5153 215.3 213.5 774 2S2.7 3.73 1.02 185.1 1076 

1255.5 422.5 -1017.7 ~4.54 , 14 s1 59 21s . .2 :na s 77.4 2s2.s 3.78 1.02 185.o 107.6 

1270.6 422.4 -1017 5 U.64 1 14 5V35 21J 3 218.4 77.6 292.4 3.7i 1.02 185 0 107.4 

1275.8 422.1 -10177 14.74 114 51.71 2143 218.5 774 291.7 3.77 1.02 1846 1071 

1280.9 421.8 -1017.7 14 84 1.14 51.77 213 8 218.5 77.4 291.2 3 76 1.02 184.3 106.9 
1286.0 421.0 ·1017 5 14 94 1 14 51.83 212.9 218 4 77.6 290.5 3.74 1.03 184.0 106.5 

1291.2 i 420.2 -1017 5 1504 1.14 51.89 212.1 218.4 77.6 289.6 3.73 103 183.6 106.0 

1296.3 420.5 ·1017.5 15.13 1 14 51 95 212.0 218.4 77 6 289.5 3.73 1.03 183.6 106.0 
1301.4 420.2 ~1017 5 15.23 1.14 52.01 211.5 218.4 77.6 289.0 3.73 1.03 183.3 105.7 

no6.6 I 419.s -10119 15_33 u3 52.o7 210.i 218.6 n.3 288.o 3.73 Lo• 1a2.7 105« 

1311.i •19.o -1018.2 15.43 113 52.13 210.0 21a.a 77.1 287.1 3.72 1.04 1a2.1 1050 
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.>L I LOAD I oU I E LOAD A, I cro· I ou I cr, I er,· I PsR I A I p· q 

{mV) I (mV) I {mV) I 1%' '~NI icm:l I (kP3J I tkPa) I 1kP3J I (kPa; I I I (kP3) (kPai 
1:?:16.9 419 s -101a." 15 ~J 1 ,3 s2.19 210 1 :z19 a n J 2s1 o 3.73 , o' !d2.o 10s o 

1---1~3~2~271~~-,.,1~9~5:-~~-~10~179.7s~~~.5~53~-,..-~~~,~.,~3~~~~s2~.:~s:--~~~:o~s~.3,--~--,:~:7o7o~~......,,~5~3:--~~~:~85~.3:-~·~~3~.7~6,--~~~,~.o~s,--~--7,,~-0~3:-~~7,o~•~.,:--4 

1~2iJ •199 -1022-.2:-~~,~5~:-~o~~~.-.~:3:--~~~5~2~.372~~-,:709"77~~-,,:7:1~,7-~~--:;~,71~~~~28~•~1:--~~~3~.8~2~~~~1~o~s~~~~,7~3~::--~~,~o~•~ .• ~-i 

1332 4 

1337 5 419.2 -1022.4 ~593 ~13 52.U :Od7' 2:1-; ,...... ::a2.9 3.31 1.06 1735 1043 

-'190 -1022" ~Go: 1 ~3 s2.so :03: :217 :""-': :s:: . .i 331 1 os ~i33 1041 

1347 3 .t20a -1021.1 t6.~3 1.1• s2.:c :09: ::03 i5.~ 2843 3.79 1.os ~;;r 10.ia 

1 353 5 
1303 0 .t1a.o -10194 1'543 113 s21s ::o.;J ::~s; i5J 2s2.s 371 10s ~i"SJ !OJ.:? 

1373.d 418 o -101s: 1o:iaJ 1 13 s2.ae ::os r 2is s 10"' ::a: 1 3.os 1 07 17S.3 102.St 

137a.a 4171 .1019.2 1131: 1.12 52.94 :o•:; 21s.5 :-54 ::::si.3 3.ba 1.07 178.3 102.4 

1383 a 41a.1 -1019 2 10 s: 1.~3 53.0o :cs: :~9 5 76 .s. :a1 s 3.59 1.07 ~79.o 102.a 

13es:: .:1a.1 .1019 o 1s 92 1 13 53.07 :o.t.:.; 2is.• 75.s 2a1 s 3.sa 1.01 1rs.o 102.s 
13952 '18.7 -1019.2 :70• 113 53.14 :os.o :19.5 76• 281.4 3.68 1.07 178.9 102.5 
14CO 4 418.7 ·1019.2 '7 ~4 1 13 53 :?1 204 7 :!9.5 7S.4 2S1 7 3.08 1.07 178 T 102.3 

1405 1 417.3 ·1019.0 1i 23 1 13 53 :s 20:! 5 219 . .S i'6.5 280.0 3.66 1.08 175.3 101.7 

~4108 4171 ·10192 1734 112 53.34 2030 2195 76.4 ::794 3.66 1.08 ;779 101.5 

..__1_•_1s~·~2~~~•1_7_3'--~~--10_1~s~2~~~11_•_•~~~-1_,_3~~~-53_.•_o~~~--'O_:_.o~~~=-1_9_5~~~~rs_•~~~-:_7_9._:~~~"-·"--5~~~-1_._oa~~~~~';' 
1421 2 413 6 -1019.V 17 54 1 13 53.47 :03 4 219 4 75 5 279.9 3)56 1.08 178: 

101.4 

101 7 

i4:s.a 418.9 .1019 2 17 53 1 13 53 52 :03 J :1s.s 76.J. 279.7 3.66 1 oa Ha.~ 101.7 

1432.0 418.9 .101s.:: 17 ;s 1 ~3 53.60 :oJ.o :1s.s is.:. :1s . .:. 3.66 1.oa i77 3 101.5 

1437.3 418.7 -10192 11 35 1 13 SJ 01 :02.s 21s.5 76..i 2;s; 3 as 1 08 ~ i7.7 101.3 

1442.6 419.6 ·1019.4 17.35 1 13 53.73 ::02 3 219.7 76.3 279. 1 3.56 1.08 101 4 

1448.o 418.7 -101s.6 18.05 1 13 53.30 :01 9 :1s 3 76, 278.o J.05 1.09 177; 101.0 
1453.3 419.7 .101ss 18.!5 i.13 53.87 ::o:.3 :19.3 75.1 2784 3.66 1.09 177.3 101.1 

1458.5 •20.5 -1019 8 1a 25 ' 1• 53.93 20:.5 ::o.o 76.o 278.5 3.66 1.09 177 2 101.2 

1464.0 420.5 ·1019.8 19.36 1.14 54.00 :022 2:0.<) 76.0 278.2 366 109 177 1 101.1 

i469.3 420.5 -1019.S 18 . .!6 ~ 14 54.07 201.9 220.0 75.9 '277 a 3.66 1.09 100.9 
t---1-477•-."'7 ____ 4_1_9-.s:---,--_1~0..,.179.79 ___ 18,..5"'7-·---1-.-. 3----5-•.-1-.-·--2-o·o-.-s----:::·-o-.o----;5-.-9----2-7-5-.s---3.s5 1. 1 o 176.4 -10D.'4"" 

1480.0 419.7 ·1019.9 18.07 113 54.21 ::oo 7 2::0.0 75.9 2i6.0 3.64 1.10 176.3 100.4 
1485.5 418.7 .1020.1 ~ S.78 1 13 54.28 199. 7 220 2 75.3 275.5 3.54 1. 10 175.6 99.9 

1490.i 419.9 ' -1020.1 is.aa 1.n 54.35 ::oo::: 2202 75.5 276.o 3.04 110 175.9 100.1 
1496.2 420.0 -1020.3 13.38 ~ q 54.42 200 0 220.3 75.6 275.6 3.64 1.10 175 0 100 0 
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

(:()nsoli(fa~ed ync1raine<JTriaxial Compress ion Test .on.Cohesjve Soils 
. .. . .... ·. .. . . . < < . . ASTM D 4767 - 88 

Strength Results;: Oensrty: (KglM°'l 

?Ro.JECH 3521018 cm OATE: :"-\-1ar-95 kPa 

Test Pit: f P9S.39 43 4& 1------ cm= FILE· Jx-:SOOXLS 

Sample V, • cm' TESTJt Max. PSR = 3.60 

Deoth Strain·@= ., 
>"R=E=M=A=R=K=S~---------- Consottelatlon Pressure : 
• Fauure Mooe 3ut91ng CP = 107.:S 7 

CALJBRATIONS · Consofidat!on Result'!>" Water Contents: 

kPa LOAD= ; 0035 kN:mV 5Ve = 06.J cc 
- Corre~uens ac:obea for memorane BP• 482 2 kPa ?ORE s 0 5895 kPa,;mV 

594 5 kPa LVOT: J.•J:!SS mm.rmV c.• 
8v.1.1,u1 = 0 SS:? Feed Rate = ·J ::w mm/min 

SL I LOAD I SU E LOAD I A, SU I Ci,' er,· I PSR I A p· I q 

:mvi I (mV) I (mV) (%) I (k~1; I ;kPal (kPa) I (kPa) (kPaJ I I (kPal I (kPa) 

'63 0 145 6 -699.9 0 CO .) )0 .t3 JS 0 0 0.0 594 5 594.5 1.00 594 5 
~sr.u-----,-90-4--~-7~o~7~6---.-,-~~----o-~e----4-3_4_4 ___ 3~7~1----5.-3---~5B~9-.:----5:_6_3 ____ 1_0_6_-'---o-1_4 ____ 0_·0-7-.3----,-3-5 __ , 

162.9 210 5 -719 0 0 00 •J :2 .t3 -19 53 7 13:::. 531 3 035.0 1 09 0.25 50.9.2 ::s 3 

160.7 ;::35 9 -732.3 0 n 0 32 -13 54 ""4 6 :: 3 57:'..2 646.S 1 13 0 30 609 5 37 3 

2as.2 -758 1 0.21 o S! .t3 sa n;: .to 1 55.t. 4 572 a 1 21 o.34 613.2 53.3 
11s.2 Jss.a -s12.1 o.31 o.ai 43 .s2 134 a 77.3 sio.7 -:-oi.s 1.36 o.42 '309 1 9:1.4 
184 6 429.1 -876.9 0.41 1.02 4:t67 :33 5 ~22 0 -172.5 705.9 1.49 0.52 589.2 116.7 

1so.2 471.4 -936.s o.s2 ~.11 4312 :sa o ~-53.2 .t31.J ?99.3 t.62 o.s1 sss.3 134.0 

195.6 501..3 -988.0 0.62 1.28 .\3 76 ::92.7 ~98.6 395.9 685.6 1 74 0.68 542.2 146 4 

201.1 523.3 -1031.0 0.73 136 43 31 310 0 228 3 366.2 676.2 1.35 0.74 521 2 155.0 
206.6 539.4 -1067.2 o.83 1.42 •3 36 322.9 :53 3 3412 564.1 u5 o.78 502.7 1014 

1---21·-2-.1---~55_1_2 _____ 10~9-8-.o---o-.9-4 ____ 1_.4_6 ____ •.3-.-90 ____ 33_2_·-, ----2i-4-.5--'--3-2-o-.o-----6S-2-.1-~-·-2.-o-•-·---o.-3-3--·-,-8-6-.1---·;aa.1 -

217.9 559.1 • -11240 1.05 1.49 43.95 333.2 292.4 302.1 640.3 2.12 0.86 4712 • 159.1 

223.S 565.4 -1146.5 1.15 151 u00 342.9 307.9 236.6 5295 2.20 090 453.0 171.5 
229.3 570.4 -1165 9 1.26 1.$3 J4 05 346 5 321.3 :i3.2 51 s 8 ::.2i 0.93 446.5 , 73.3 

234 9 573.4 -1182 6 1.37 1 54 44 09 34d,6 33~.8 261.7 610.3 2.33 0.95 436 0 174 3 
240.6 575.5 -n97 4 1 48 1.55 J.4 14 34S 9 343.0 251 5 601.4 2.39 0.98 426.4 ti4.9 
246.3 578 3 -1210: 1 59 1 50 44 1S 351 7 351 9 242.6 594.4 2.45 1.00 418.5 175.9 

252.1 580 9 ·1221 B ~ iO l.5i 44 '.:4 353 J 359.9 :':34.5 538.0 :::'..51 t.02 411 3 175 i 

-·257 9 582.4 ·1232.1 1 81 1 Si 44 :s- 35J 2 36i.O 227.5 5d1 7 2.56 1 04 404.6 1i7 1 

2633 584.1 -1241.4 ~92 ic:::i 4434 3551 3734 ::::1.: 5752 231 1.05 398.i 

::69.4 585.1 -1249 8 2.03 1.5C 44 39 355 5 375 2 :15 3 570.3 : 05 1.07 393 1 ~77 i 
275.0 586.5 -1257.1 114 1 c::~ .14 44 356.2 33.t.2 ::10.3 566.5 2.69 1.08 388.4 173.1 

l---28-0~.3---.,-58~7~.8-----12~6~3-,.8--~2-.2~5----,-.5-9----4-4.-4-9---3~55---,---38-8-.8----20-5~.7--'--~5-62~.-4--·-:-7_3 ____ 1-.0-9-----3-84-.-1-.----,~,3-.4--

236.5 588.6 ·1269 9 2.35 1.59 44.54 357.0 393.0 201 5 558.4 2.77 1.10 380.0 178.5 
t----=29::2=-. 1,----~58"9'"'.5=----_7:12=1c:5-:.6.-----,2=-.. ,.,6.-----,1-,. s"o.-----,4-,.4.759,,_----,.3::5 7'". 2=----739"°s.9 , 97 .s 554 .a 2.a 1 1. 11 3 76 2 ~ iS.6 
1----.,.29:-:7:-e=----~59"0".5,----_~12:-:e70-:e----,2".5"'7.----~,~.a:-:o----4~•~s4---.,.3::57'".s,,_--~4o~o-.5=----~1s~•~.o---5"°5:-:1-:.s.----~2~a4---,---1.-1~2---3~7~2-,s---~-,~7a~.a=---1 

l---o-30~3~.4c----~59~1-.9,----_~12:-:875~.7---2-.6-8----1~.6~1----,4-~69,------3>~-8-3,------,0~3"9---~,9:-:o-.6----5~4-:3-:.9----2.-8~8--'---1-.-13----~3~6~9~7---1~79,---1-I 

3091 592.2 -12901 2.79 1.5'! 44 7 4 358.1 406.9 1576 545.6 2.91 1.14 3665 ~7?.J 

314.8 592.9 -1294 2 2.90 1.'31 44 7S 358.2 409.d 1dJ.7 54: 9 2.94 114 3b3.8 179 1 

320.3 594.1 ·12980 3.00 1.'51 -4434 358.7 412.4 ~82.I 5403 :!.91 115 361 5 ti9 4 

32:5.8 594.2 -13014 3.11 15; JJ:a 3583 .:1.:7 179S 533.1 299 116 353 9 
331 4 ----,5'"9"'4-:.9.----,.1c:3"'074 -=7---=3-=2c-1·----,1-:;"':----,.4.,..,"-3=----:c35"'e"s=----c-,1c:7c:o.----,,,, ;"'7 °'5---:5"'376.-=o·-----::3 02 1 1 s 356.7 
336.3 595.9 ~1307.7 3.32 1 ~2 44 98 350 d 419 i 1i5 4 534: 3 JS 1.17 3543 
342.4 595.8 -1310.5 3.42 1.0: 4503 358.3 4210 1i3S 5310 3.0i 1.17 352.0 179 2 

347.9 595.s -1313.1 3.53 1 62 45 oa 357 s .i::2.a : 171.7 529.6 J.08 1.18 3so.1 179.0 

353.5 597.0 -1315.3 3.63 1.6: 45.13 3584 4247 169.3 528.2 3.~1 1.18 349.0 179.2 

359 D 597.6 -1320.2 3.74 1.'33 .15.~3 258.4 427 7 166 3 525.2 :us 1.19 346.0 179.2 

364 5 598.7 -1324.4 3.84 1.63 JS.23 350.3 430 6 163.9 522.8 3.19 t.20 343.3 175.4 
369.S 599.4 -1328.4 3.94 1.63 45.~8 359.0 433.4 161 1 520.1 3.23 1.21 340.6 179.5 

375.3 600.3 -1331.4 4 OS 1 54 45 33 359.3 435.4 159.1 518.3 3.26 1.21 338.7 1i9.6 
380.7 600.8 -1334.0 4.15 1.64 45.37 359.2 437.2 157.3 516.5 3.28 1 22 336 9 179.6 

386.0 602.3 -1335.3 4.25 1 64 45 42 360.0 438.5 156.0 516.0 3.31 1.22 336.0 180.0 
391.5 602.7 -1336.8 4.36 1.65 45.47 359.8 439.1 155.4 5152 3.32 1.22 335.3 1799 

396.9 603.0 -1337 8 4.46 1 65 45.52 359.6 ' J39.3 ~54.i 514.3 3,33 1.22 334 5 179.3 
402.3 604.2 -1338.8 4.56 1.65 .15.57 360 2 .140 5 154.0 5141 3 34 1.22 334 1 ---18-0-.1--I 

40i.7 004.4 -1340.0 4.67 1.65 45 5:: 359.9 441.3 153:: 513 0 3.35 1.23 333 1 179 9 
1---,4,.,13:-.2=-----=so'"4:-.4c----.,.,,3:-,-=o-=.6.----4~.7='7,---,---,1-,6:-:S,-----,4-,.5.~s~7----=375;""'4·-- ·-44T8 ___ 152"°'.7'---5~,·2=-=.2---73.·3c5,----~--1 "23,_----3~3~2.-:5---1~7.,.9.~7-

418.6 605.1 -1341.6 4.88 1.65 45.iZ 359.5 442.5 152.0 511.5 3.36 1.23 331.8 1i9.S 
424.o 606.1 ·1342.4 4.9e 1.66 4577 3599 4.no 151.s s11.4 3.38 123 3314 1799 
429.3 606.2 -1343.0 5.08 1.66 45 S2 359 5 .143.4 151.'l 510.6 3.38 1 23 330.9 179.5 
434 7 607.3 ·1343.6 5.18 1 66 45 87 360.0 443,3 150.7 510.6 3.39 1 23 330.6 180.0 
440.1 608,2 -1344.4 5.29 1.67 45.92 360.2 444.4 150.1 510.3 3.40 1.23 : 330.2 180 1 

445.5 607.9 -1344.8 5.39 1.66 45.97 359.5 444.7 149.8 5094 3.40 1.24 329.6 179.d 
.__4_5_0-.7-~·-6-0~8-.6----1-3-4-5._3 ___ 5_4_9 ____ 1_.6_7 ____ 46-.-02 ____ 35-9-·7----.. -5-.0- 149.5 509.2 ---3.-4-, --·--1.-2_4 ___ 3_2_9-.3--~--1-7-9 5 

456.0 610.2 -1345.9 5.59 1.67 46.07 360.5 4454 149.1 509 6 3.42 1.24 329.3 130.2 
461.5 609.0 -1346.l 5.69 1 Si 46 n 359.1 445 6 148.9 508 0 3.41 1.24 328.5 179 5 
466.8 609.0 -1346.7 5.80 1.67 46.17 358.7 '46.0 1485 507.2 3.41 1.24 327.9 179.3 

472.1 610.6 ·1347.1 5.90 1.67 46.22 359.5 446 2 148.3 507 7 3.42 1.24 323.0 179 7 
4775 610.3 -1347.3 6.00 167 46.::!7 3583 l464 148.1 506.9 3.42 1.24 327.5 179.4 

482.7 611.7 -1347.7 6.10 1.68 46.32 3595 446.7 147.B 507.3 3.43 1.24 327.6 1797 

488.2 512.4 -1348.1 6.20 1.68 46.37 359 6 446 9 147.5 5071 3.44 1.24 327.3 179 8 

493.4 013.4 -1348.3 6.30 1.68 46 42 359 9 44i.1 147 4 507.3 3.44 1.24 327 4 179.9 

498.9 : 614.0 -1348.7 6.41 1.69 46.47 359.9 '47 3 147.2 507.1 3.45 1.24 327.1 180.0 

504 2 614.9 ·1348.9 6.51 1 69 46 52 360: 447 5 147.0 507.2 3.45 1.24 327.1 180.1 

509.4 616.1 -1349.3 6.61 1.69 46.57 360.7 447.8 146.7 507.4 3.46 1.24 327.1 180.3 

514.7 616.2 -1349.3 6.71 1.69 46 62 360.3 447 3 146.7 507.0 3.46 1.24 326.9 180.2 

520.2 616.2 -1349.7 6.81 1 69 46.67 359.8 448 0 146.5 506.3 3.46 1.25 326.4 179.9 
525.3 617.0 -1349.9 6.91 1.70 46.72 360 0 448.2 146.3 506 4 3 46 1.24 326.3 180.0 
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$L I l.OAO SU E LOAD A, I CTo' SU c;,· I "" ?SR I A I p' I q 

(mV) I imV) (mVJ :%) ,_k~il I .cm'• I 1<Pa1 1<0 a1 "<Pa1 I i<?a1 I I I t<Pa1 I 1kPa1 

5465 '5211 -1J.5.45 ":'32 i71 4692 ~614 451J u3:: SO.t.6 3.52 125 3239 1807 
551; ?~-2~:-.1~~~.,~3~s.--~s~~~--,-:~~~-,~7~2~~~,-.-,~a~~-..,3~o~,~,-..,~~,~s~:~;~~~.-.-1~3~~-=s~o3~5~~-...,3-5~5~~~-,~2~5~~~~3:=2~a~·~~,a~o~;,.--.~ 

551:: s::3 8 -1357 9 '/ S: i 7: 47' 03 36: 5 453 ":' ~J.C S 503 4 J.Sa 1 :S 3::.1 ~31 3 
----ss:-5~-- ;-2-,-2~~~.,-J-S<l-.-,~~~;-s-2~~~-,~7-2~~~,-;-o-a~~~3~5~2-.•~~~,-5-,-,~~~,-,o~,~~-=5~0:~,~-~~~3-.s-3~~~-,~:~5~~~-32-,-3~~~-,a-1-:~-1 

56i3 .;:;so .13591 :-:-2 173 .17~3 36:!5 -'54~ ·395 so2: 360 12s 3:03 1013 ...:· .. ·,.,, ~~ 
5i3-.~~-;._:_5_5~~~.1-3-59~3~~~~-;-:~~~-,---, ~~~4;~~a~~~3-5_2_5~~~4-5-4-~~~~,-2-,-;~~~:-c-:.-4~~~3-.S-9~~~-,-=-5~~~-3-:·-,-.~~~,·-31-,-,~ 

Si~ s .;:s.3 .1J5a: - 93 • 13 .n :J 3i;: ".' .s54:: '4!J:; :o::i o 3 59 1 2s 3:· 5 iai 3 
'5:5 9 -1358 5 3 )3 ~ :"'3 4 7 :s 302 - .:54 ! . 41) 4 503 ~ 3 . .58 ! 25 i,31-l 

·~--~~~~~~~~~~--~~~~~. 

589 ~ 527.3 -13.sa 1 3 ·3 1 73 47 34 36:.'5 453 3 1.1J-: so3.2 J.sa 1 2s 1d1 3 

594 5 

50~ 1 5:?9.8 ·13573 3.!3 1 i4 4i50 363 t 4533 141:.; 5043 357 1.25 3223 1~15 

629.7 -13563 354 174 4755 362.6 4530 '.415 5041 3.56 1.25 3228 181.3 

015 g 0298 -13507 334 174 4.760 3622 ..t52.9 !.t1 a 5038 356 1.25 322.7 H\11 

532.4 -1355 9 a 95 1 75 4i 76 362.8 452.3 ~.c: 505.o 3 55 i :s 323 o 1d1 .t 

f--537 l 633.i -1355.5 3 J4 , 75 47 32 362.9 -15:.o ~": s sos.3 3.55 1 25 323.9 1a1 4 

632.9 -1355.3 3~5 1.75 4707 36:2 -1519 ~42.5 5048 3.54 125 3237 ~81.1 

653.5 534.0 -135" 3 9 JS ~ i6 48.03 361 i .t51: :..t3 3 505.0 3.52 1.25 180 5 
663.9 635.0 ·135.(.3 9 56 L76 48 09 362.0 451.: '.13 3 505.3 3.53 1.25 324.3 181.0 
669.2 635.7 -1353.9 3 56 1 7? 43.14 362.0 J50 9 ~43 5 505.6 3 52 1 25 324.6 181.0 

,__57~4-_5 ___ 635.9 ·1353.9 3 i'6 1.76 48.19 361 7 .:so 9 1.:3 5 505.3 3.52 1.25 324.4 

679.6 637.4 ·1353 i :; 36 1 77 48.:?5 362 4 450 3 143 i 506.1 3.52 1.24 324 9 181.2 

695.3 639.0 -1353.1 HU6 1.78 48.41 362.3 4.50.J i4.11 506..t 351 1.24 325.2 181.1 

;oo.s 539.o -1352.7 •o.:s t.7° 48.46 351 a .:sc.1 1-1.1 .i scs.2 3 s1 1.24 325.3 1ao.9 
705.6 540.2 -13525 1035 1 ?a 48.51 362.3 4500 q4~ 506.8 3.51 1.24 3257 1811 

110.a 040.1 -13525 10.i.5 11a 4857 361.7 .i.soo tJ45 sos.3 350 1.24 3254 1ao.s 

11s 1 640.6 -1352.1 ~o ss 1 78 .is 62 351 s .u9 7 144 3 506.4 3 so 1 24 325.6 1ao.d 

721.2 542.3 -1352.3 ~055 1.79 48.67 36:.s .t.499 ~ .. u-;- 5C71 3.51 1.24 3259 1a1: 

726 J 643.2 -1354 5 ~o :"S 1 79 48.73 362.7 451.3 ~.:.3.,: 505.8 3 53 1.24 324 5 181.3 

731 5 543.4 -1356.3 10 95 1.79 48.78 362.4 452 5 ~4~.9 504 3 3.55 1 25 323 1 181.2 

736.6 644.1 -D57.9 10 94 1-79 48.83 362.4 453 i 140.3 503.2 3.57 1.25 322.0 181 2 

74 t .a 645.2 -1358.:1 11 04 1 ao Ja.a9 362.a J5J .t ~ 40.1 so2.s 3.59 1.2s 321.s 1a1.4 

746 9 645.4 -1359.5 n 14 1.80 48.94 362.5 .15.1.3 ~39 7 502 2 3 59 1.25 321.0 181.2 

i52.1 646.5 -1359 3 11 24 1.80 49.00 362.3 454 7 139 5 502.i 3 59 1.25 321 3 181.4 
75i.O 646.S -1358.7 11 33 1 80 49.05 362 4 454 2 1J0".3~--,:--0'"'2-=.7:----:c3.-::578-----1.-=2~5----,3~2cc1-:5---,-:8"'1-=2--I 

762.0 647.2 -1358.1 1143 1.8i 49.10 362.5 453.S 140.7 503.2 3.58 1.25 321.9 181.2 

i67 1 648.3 -1357 5 11.53 1.81 49.16 362.8 453.4 1J.1 ! 503.9 3.Si 1 25 322.5 181.4 
f---=77~:~.3=-~~-=6~48~.2=-~~ • .,.13~5c:7-:.1~~~,.,.1.-=5-=2~··--~.,.1731,--~~-4-=9-=.2cc1~---=3-=5:-2.-=3-----,,~53,..,.1~---:-,471:-:-.•·~~~5-03-.-7~~·-=3~.5-=6~~~.,.1-=2-=5~~--.~;2~2-=.5~-~~18-=1-=.2:--I 

77i2 6485 ·13563 117: 1.81 49.26 362.1 4526 ~.11.9 5040 3.55 1.25 323.0 181.0 
~-·7-8-2.-2~~~6-.-9-5~~~.1-3~56~.-1~~-,-1-3-,~~~-1.-8-,~~~4-9-.3-2~~~3-5"'2-=.5~~~,-5-2-,~~~,-42-=.-,~----5-:o-4~.5~~~-3-5,--~~~-1.~25=-~~-3-2-3-.3~~--1-8-,.-2·~ 

78i 1 649.7 : -1355.i' 11 &1 1.81 49.Ji 362.1 4-52.2 ~.!2.3 504.4 3.54 1.25 32.3.4 181.1 

i92.2 650.7 ·1354.9 ~ 2.00 1.82 49 42 362.4 .151 '5 1 ~2 ; 505 3 3.54 1.25 324. ~ 181 2 

1--79_7_1 ___ ~65_2_.8 ___ ._13_5_4~7 ___ 12_._10 ____ 1_.8_3 ____ •9_._48 ____ 36_3_.5 ___ ,_s_•~s ___ ·_. '.,.'-·o ___ s_o_s_.5 ___ 3_._s• ____ 1_._24 _____ 3_2_•._3 ___ 1_e_1._7_
1 

c-- -"'.~ ... : 
802.2 652.5 -13543 12.19 1.82 49.53 362.8 J51.:! 1.:33 50'3.1 3.53 1.24 3247 181.4 

807.0 652.2 -1353.9 12.29 1.82 49.58 362.: J50.9 143.5 505 7 3.52 1.25 324 5 181.1 

812.2 654.2 -1353 5 12.39 !.83 49 54 363 1 450 7 143.d 507.0 3.52 1.24 325.4 131 6 

316.9 653.3 -1352.9 12.48 1.83 49.69 362. l 450 2 144 3 506.3 3.51 1 24 325.3 181.0 

822.0 653.3 ·1352.5 12.57 1.33 49.74 361.6 450.0 144.5 506.2 3.50 1.24 325.3 1808 
826.9 654.7 ·1352,1 12.67 1.83 49.80 362.2 449.7 144.8 507.0 3.50 1.24 325.9 181.1 

831.9 653.9 -1351.7 12.i6 l.33 49.85 361.2 .t49.4 145.1 5063 3.49 1.24 325.i 180.6 

836.9 653.9 -1351.5 12.86 1.83 49.91 360.7 449 3 145.2 506.0 348 1.25 325.6 180.4 
841.8 654.6 ·1351.1 12.95 1 SJ 49.96 360.3 449.0 145.5 506.3 3 48 1.24 325.9 180 4 

846.7 655.0 -1350.7 13.0J 1 83 so.01 360 i .ua.7 1.t5 a 506.4 3 47 1.24 326.1 130.3 

8513 6551 -1350.5 13.14 1.33 50.07 360.3 4435 i45.9 506.2 3.47 1.25 326.0 180.1 

356 6 656.3 -1350.1 13.23 1.8.1 50.12 360 7 J48.3 140::: 506.9 3.47 1 24 326.5 HW.4 

861 s 656.1 -1349.9 n 33 1 84 so.18 360 1 .ua.~ !45 J 506.4 3 46 1.2.s 325.4 180 1 
866.3 ss7.4 .1349 7 '3.42 1.84 so.23 360.6 448.o ~45 s so;c-,--·-73-,~s--·--1--=-24-·----3-26-.-a---1a-o-.3--

1-~87-1-.3~--,~s5~7-.7~-~,-.-13-4~9-.s~~~13~5-1 ~~~1-.8·-4~-~-so-.-29~~~-3o--o-.4~~~-44-7-.9~·~~,-_4~5~;~~~5~077-.o~~~-3-,o--~~---1.-24~-~ 326 8 180.2 
376.3 657.0 -1349.1 13.61 1.84 50.34 359 4 44; 6 i.16 9 506.3 .3.45 1.25 326.6 li9 7 

881.2 656.3 ·1349.1 13.70 1.34 50.40 353.5 44i 6 146.9 505.4 3.44 1.25 326 1 179 3 
886.2 656.1 -1348.7 13.80 1.84 50.45 357.9 447 3 1472 505.1 343 1 25 326.1 179.0 
391.2 657.1 ·1348.5 13.89 1.84 50.51 358.2 447 2 147 3 505.5 3.43 1 25 326.4 179.1 

895.9 659.6 -1350.5 13.98 1.85 50.56 ' 359.5 448.6 145.9 505.4 3.46 1.25 325.7 ' 179.8 
900.9 659.7 -1352.3 14.08 1.85 50.62 359 2 449.8 144 7 503.8 3.48 1.25 324 2 179.6 

906.0 660.2 .1354 1 1418 1.85 50.67 359.1 451.1 143 4 ' 502.5 350 1.26 323.0 179.5 

911.0 661.5 ·1355.1 14.27 1.86 50.73 359.5 451.8 142.7 502.3 3.52 1.26 322.5 179.8 

915.9 662.0 ·1355.7 14.36 1.86 50 79 359.4 452.2 142.3 501.8 3.53 1.26 322.0 179.7 

921.0 661.8 -1355.7 14.46 1.86 50.84 ' 358.8 452.2 142.3 501.2 3.52 1.26 321.7 179.4 

926.o 662,1 -1355 1 14.56 1.86 50.90 358.6 451 a uv so1 3 3.51 1.26 322.0 179.3 

931.0 662.5 ·1354 5 14 65 1.86 50.96 358.4 451.3 143.: 501 6 3.50 1.26 322.4 179.2 

936.0 663.3 ·1353,9 14.75 1.86 51.01 358.5 450.9 143 5 502.1 3.50 1.26 322.8 179.3 

941.0 662.7 ·1353.5 14.84 1.86 51.07 357.7 450 7 143.3 501.5 3.49 1.26 322.7 178.8 

946.1 I 662.9 .13s2.9 14_94 1.86 51.13 357.3 •50.2 1443 501.6 3.48 1.26 322.9 178.7 

95u I 663.9 -1352.5 15.04 1.87 51.19 3576 4500 14•5 502.1 3.47 1.26 323.3 178.8 
956.2 663.9 -1352.1 1513 1.87 51.25 357.1 4497 144 8 501.9 3.47 1.26 323.4 178.6 

961.3 663.3 I -1351.7 15.23 1.86 5uo 356.3 449 • 145.1 5ou 346 1.26 323.2 178.1 

966.s 663.1 I -135u 15.33 1.86 5u6 355.6 44so 1•55 5ou 344 I 1.26 323.3 177.8 

971.5 664.6 -1350.9 15.42 1,87 51.42 356.2 448.9 ' 145.6 501.9 345 I 1.26 323.8 178,1 

976.5 663.9 ·1350.5 15.52 1.87 51.48 355.3 H8.6 145 9 501.2 3.44 1.26 323.6 177.6 

Page 2 of 3 



SL I LOAD I SU I E I LOAD I Ac vo' SU I (J" I cr,· I PSR I A I p' I q 

(mV) I (mV) I (mV) I (%i I (kN) I (cm'i lkPa) (kPa) I lkPa) I \kPa) I I I (kPa) I :kPal 
951 7 56'4 3 -1.J.49.9 1s.o: 1 :.1 SL>' l55.1 ""a: 146.J so1." 3.43 l.26 323.9 17i0 

986.7 584.S -1:J.t.9.7 1s.11 1.37 si.so 35-4.9 u8 o as.s sc1.; ~..i2 1.'"'!.e 323.9 177.• 

991 3 065.3 ·1349 3 1s.a1 1 37 51 66 35<.9 •47 g 146.~ 501.6 3.42 1 :6 32• 2 177 . ..i 
997.0 565.6 -1348.9 15 91 Ld7 51 72 354 5 447 5 147 :J 501 6 3 41 1.26 324 3 177 3 

rno2.3 606' -1J.t.a.s 1s.01 i.a1 51.78 354 7 "47 2 147 3 so::.o 3 41 1.26 324 s 177 3 

rno13 oss.1 -1J.Ca 1 1s.11 1 ar si.a' 354.0 .&46.9 ~.ti 5 soi.s 3.40 1 2s 324 a 1i7 0 

1012.s 668 7 -1347.9 1s.21 1 ae s1 S-O 354 o .t.46 a u.7 :- so1 7 3.40 t 26 324 7 1i7 0 

1017.3 ss1 7 -13"7 1 1s.J1 1.aa s1 97 354 2 446 1 147.3 so::!.o 3.40 1.20 324 9 177 1 

1022.3 666.7 -13.(75 16•0 138 52.02 353.0 .(-465 1480 5010 J.39 126 3245 176 s 
t0:2s.o as1.s -1J.C7 1 10.so 1 aa s2.09 353 1 446 2 ~-ia 3 so1 .t 3.3a i.2s 324 a 1i6 0 

1033.~ 603.l ·13"-71 1600 138 52.15 3531 .146~ 1~33 ;oL~ 3.:!8 1.::6 3243 176 s 
1038 3 568.0 ·1346 7 16.70 1.88 52.21 352.5 .1461) '48: 501 ~ 3 37 1.27 324 3 176.3 

1043 4 667.7 -1346.3 16.ao 1.aa 52 21 351 9 us i t48 s soo; 3 36 1.21 324 7 175 9 

l048.5 669.3 ·13'6.5 16.89 1.39 52.33 352.5 445 3 148 7 501 2 3.37 126 324 3 

1053.6 669.1 ·13•6.1 16.99 1 88 52.39 351.9 445.5 148.9 500.3 3.36 1.27 32•.9 175.9 

1058 7 670.0 ·13•5.9 17 09 1 89 52.45 l52.0 445.4 149 1 501.1 3.36 127 325.1 176.0 

1063.9 670.2 ·13459 17.19 1.89 52.52 3517 445.• 149.\ 500.8 3.36 1.27 324.9 175.8 

1069 0 669.9 ·1346.9 17 29 1 89 52.58 351 0 446.1 148 4 499 4 3.37 ' 1.27 323.9 175.5 

1074~ 670.9 ~13-'8 9 H.38 1.89 52.64 351.2 447 5 147 0 498.2 3.39 1.27 322.6 ~75.6 

1079 4 671 2 -1350.9 17 48 1.89 52.71 351 0 44d.9 145 5 496.6 3 41 1.28 321.1 HS.5 
1084 5 671.4 ·1352.1 17.58 1.39 52.77 350.6 449 7 144 3 495.4 l.42 1.28 320.1 175.3 

1089 8 672.0 ·1353.1 17 58 1.39 52.83 350.6 450. l44' 494.i 3.43 1 28 319.4 
l--1-0~957.~0--~67~2-.4---.1~3~573~7---ii 78 1 90 52.90 350 3 450 a 143 7 494.0 3.44 1.29 318.9 

175 3 

175.2 

1100.1 672.5 ·1353.1 1735 1.90 52.96 3499 450.4 144\ 494.1 3.43 1.29 319.1 1750 

1105.4 672.7 ·1352.5 17 98 1.90 53.02 349.6 450 0 144 5 494.1 l.42 !.29 319.3 \74.8 

1110.6 673.0 ~1352.1 18.08 1.90 53.09 349.3 449.7 1443 494.1 341 1.29 319.5 174.7 

1115.4 672.5 ·1351 5 1817 1 90 53.15 348.5 449.3 145.2 493.8 HO 1.29 319.5 174.l 

1120.8 672.5 ·1351.1 18.27 1.90 53 21 348 0 449.0 145 5 493.5 3.39 1.29 319.5 174.0 

1126.2 673.0 ·1350.5 ' 18 38 uo 53.28 347 9 448 6 l45 9 493.8 3.38 1 29 319 9 173.9 

n31.4 673.1 ·1350.1 18.48 1 ;o 53.35 347 s 4453 146.:::! 493.7 3.35 1.29 319.9 173.7 
1136.s 673.4 .1J4-9.~s----1a-.,--7----1-.s-o--·-·s-3.4-,---3·.-11-.2----4,-3-2-. ---14-6-.3-----49-J-.s----3-.3-7---·-1_2_s _____ .3_1_s_.9·-·---.-.7-3-.6·-

1141.8 674.4 ·1349.5 18 67 1.90 53.48 347.4 447.9 146 6 494.0 3.37 1.29 320.3 173.7 

1147.1 674.2 ·1349.1 18.78 1.90 53.54 346.3 447 5 146.9 493.6 3.36 1.29 320.3 173.4 

1152.3 675.2 -1348.9 18 37 1 91 53.61 347.0 447 5 147 0 494 0 3.36 1.29 320.5 173 5 

1157.6 674.4 ·1348.7 18.98 1.90 53.68 3459 4473 1472 493.1 3.35 1.29 320.1 173.0 
f--1-1~672.~8---.,,57'"4-4---.-13,..4"3."'5 ___ 19-.0~7----1-.s-o----s3-.7,..4 ___ 3_4..,S..,.s---4-4..,7-.2---1-4~7-3 ___ 4_9~2."'7---3-35---·, 29 320 o 1 i2,7 

1168.0 674.3 ·1348.3 19.17 1.90 53.81 345.2 447.1 147 4 •92.7 3.34 1.29 320.0 172.6 

1173.3 675.6 -1348.1 ~9.::!:7 1 91 53.88 345.3 4.46.9 147 5 492.8 3.34 1.29 320 2 172.6 

1178.6 675.3 ·1347.5 19.38 1.91 53.94 344.6 446.5 148 •) 492.6 3.33 1.30 320.3 • 17:!.3 

1183.8 675.3 ' ·1347 3 19.48 1.91 54.01 344 1 446.4 148.1 492.2 3.32 1.30 320.2 172.1 

1189.0 675.1 ·1347.3 19.57 1.91 54.08 343.5 446.4 148.1 491 6 3.32 1.30 319.9 1717 

1194.3 674.4 ·13469 19.68 1.90 54.14 342.5 446.1 148.• 490.9 3.31 1.30 319.7 171.3 

1199.• 674.6 ·1346 9 19.?i 1.90 54.21 342.2 446.1 148.4 490.6 3.31 1.30 319.5 171.1 

1204.7 674.4 ·1346.7 19.87 1.90 54.28 341.6 446.0 148.5 490.1 3.30 1.31 319.3 170.8 
t-,..1.,.2"107."1--"""'67~5,...3,--,--.1~3,..•.,.6."'s---,,19~.9~8:---.,.1..,.9.,.1 ___ 75•-.3~5=----3~4"1"'.1=----,,..,.,.s"'.8 ____ 1•,..,.,.8..,i---,.,.970 . .,.4----3,...,..30:----1-.3,..o:----,3.,.179."'5-..,-......,1.,.7o7 ·.7a-
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GOLDER ASSOCIATES Ltd. 
CONSUL TING ENGINEERS 

.... < } · ... ·•·•.·•· Consolig<')ted Un.drained Jr.iaxial C.om pressio_ll Test•· on Cof:\~~iY.I? Sq ifs / 
\> ... ·.· · ···· ·· ···· ·· · · ·· · · .... .AsrMo47sr ~aa> · 

Stranath Results : 

PROJECT# 9521013 L, = cm DATE. --Mar-95 Max.a0 ' = :i14 5 kPa 

Test Pit TP95-39 A,= 42 36 FILE: )J:·SOO..XLS Strain@:= 3 96 

Sam pl a cm' TEST#: CIU-7 Max. PSR = 3 4J 

Depth Strain •ill :z 1i 95 

ConsoHd3tion Pressunt : CALIBRATIONS· Consolidation Resuits· 

- Fat!ute Moae Bulging CP = 1J06_.i kPa LOAD= 0 0036 kN/mV sv, = a1.: .cc 
- Corrections appiteel for membrane BP= kPa PORE: •J.5895 kP.11mV 20 3 min 

891 5 kPa LVOT = 0 0285 mcrvmV c, = 
Bv.u.ut= 0 S63 Feed Rate ::i 0 30 mmimin 

SL I LOAD I E I LOAD I cro I SU I er,· I 
\mV) I rmVl I (mV) (%) I (kNl I ikPa) I ikPal I (kPa) (kPa) I 

242.' 192.0 -602.3 0.00 0 00 42.86 0.0 0 0 !91 5 591 5 
242.5 196.8 -008.0 0.00 0 02 42.86 4.1 3 9 387 6 891 6 

2469 241.2 -61'• 0.09 0.18 42.90 413 33 833.2 924,4 

252.3 274.8 -621 6 0.19 0 30 42.9" 69 ~ 13.3 378.2 947 5 

257.7 298.9 -628.0 0.29 0.33 42.99 39 4 17.7 373.B 963.2 

263., 314 6 -634.1 0.40 0.. 43.03 102.4 :1 9 369 6 9i2.0 

268.9 308 3 -638.6 o.51 ·).42 43.0a 96.9 25.o 365 5 ;53.• 
274.4 310.• -643.o 0.61 o 43 43.13 98 a :8.1 363.4 962.0 
280.0 310.4 ·646.8 0.72 0 43 43.1i 98.4 30.7 360.8 959.2 

285.5 305.9 -650.3 0.83 0.41 43 22 94.5 33.1 358.4 952.9 
290.9 311.0 ·653.9 0.93 0 43 43.26 98.6 35.6 355 9 954.5 
296.3 326.6 -658.2 1.03 __ 0_4_8 ____ 43_31 111.4 38.5 853.0 964.4 

301.9 324 3 -661.4 1.14 0.48 43.36 109 3 40.7 350.8 960.1 
307.0 361 4 -666.6 1.24 0.61 43.40 139 9 44.3 347.2 987.1 

311.0 452.0 -679.9 1.32 0.94 43.43 214 9 53.5 838.0 1052.9 
314.9 537.1 -699.1 1.39 1.24 43.47 285.2 56.7 824.8 1109.9 
319.1 605.1 -722.9 1.47 , 49 43.50 341.2 83.2 308.3 1149.5 
323.G 655.8 -750.1 1 56 1.57 43.54 382.8 101 9 789.6 1172.4 

328.5 697.3 -779.8 1.65 1.32 43.58 416 6 122 4 7691 1185.7 

333.6 733.5 -811.0 1.75 1.95 43.63 446.0 143.9 747.6 1193.6 
338.8 754.9 -843.7 1.85 2.06 43.67 471.4 1ss.4 ;:?s.1 1196.5 

344.0 793. 1 -876.5 1.95 2.16 43.71 494.1 189.1 702.4 1196.6 
34&.1 318.2 ·909.8 2.05 2.25 43.iG 514.2 21:::!.0 079.5 1193.7 

354.4 d38.5 -942.4 2.15 2.33 43.80 530.3 234.5 057.0 1137 3 

359.6 856.1 -974.6 2.25 2.39 43.35 5442 256.7 534.8 1179.0 
364.9 872.3 -1005.i 2.35 2.45 43.89 556.9 ~78.1 013.4 1170.2 

370.3 385.5 .1035.6 2.•5 2.so •3.94 567.1 :98.8 592.7 1159.8 
375.4 896.3 -1064.1 2.55 2.54 43.98 575.3 318.4 573.1 1148.4 
380.7 904 a -1091.2 2.65 2 ss 44.03 sao 9 337.1 554.4 1135.3 

386.0 912.4 -1116.8 2.75 2.59 44.08 5871 354 7 536.8 1123.9 

391.2 919.7 -1140.9 2.85 :::.:32 44.12 5924 3i'1.4 520.1 1'l12.6 

396.6 9266 -n63.3 2.96 2'34 4417 5Si4 3868 5047 1102.1 

402.0 ~32.7 -1184.5 3.06 2.07 44 ::2 501 i Jt)1 4 -190.1 1091 7 

3.dE·02 cm=ts 

PSR I 

1 00 

1 00 

1.05 
1 08 

1.10 
1.12 
111 
, 11 

1 11 

'11 
1.12 
1.13 
1.13 
t.17 

1.26 

1 35 

1.48 
1.54 
1.60 

1 65 
t.70 
1 76 

1 31 
1.36 
1 91 

1.96 
::.oo 
2.05 

2.09 

2.14 

2.18 

2.:::i. 

I 
A 

0 97 

0.20 
0. 19 
il.20 
0.21 

0.26 

0.28 

il.31 

0.35 
0.36 
0.35 

il.37 

0.32 

0 25 

0.23 

0.24 
0 27 

0.29 

0.32 
0.35 
0.38 
0.41 

0 44 

0.4i 

J.50 
0.53 
0.55 
0.58 
0.60 
0.03 

1) 65 

U.67 

407.1 937.5 -1204.4 3.16 :.63 4426 6049 415.1 !76.4 1081.3 0.59 

Y,: '.555 

E, = ·J 772 

E.= J571 

Water Contents: 

w, = ~5.7 

w.= ~9 9 . 

p' I q 

(kPa) I (kPa) 

391 5 

339 6 

903 8 

918 5 
320.5 
914 3 

912.7 

910 0 

905.7 
905.2 

908.7 

905 4 

917 1 

945 4 

967.3 

9ia.9 
981.0 
977.4 

970 6 

SEO 3 

949 5 
936.6 

922.2 

906.3 
891 3 

375 3 

860.7 
844 9 

330.3 
316 4 

303 4 

00 

:.o 
:o 5 

34 7 
.u.7 

St 2 

48.5 

49.3 

H2 
49.3 
55.7 

54.i 

70.0 

107.4 

142.6 
170.0 

!31.4 

208.3 

223.0 
235.i 

247.1 

257.1 

:s5.2 
:!i2.1 
:78.4 

283.5 

:so 5 
:!93.6 

300.3 

30:.5 
412.4 942.2 ~1223.0 3.26 :.70 .S4.31 '508.0 428.0 Jr33.5 1071.6 2.31 0.70 767 5 304.0 
41i.6 945.6 -1240.4 3.36 ... 7 ~ 44.35 1510.1 J.40.0 J.51.5 1061 7 2.35 ,) 72 750 d 305 1 

422.7 946.0 ·1256.5 3.46 2.71 -14 40 609.8 J.51.1 .uo 4 1050.2 2.38 0 74 745 3 304.9 

427.9 947 2 -1271.9 3.56 ... .,..., 44.44 510 1 461.7 4:9.S 1039.9 2.42 0.76 i34.9 305.0 

433.2 949.3 ·1286.1 3.66 2.73 44.49 511.1 J.71.5 4:!0.0 1031.1 2.45 0.77 i25 6 305.5 

438.3 951.6 -12996 3.76 2.73 44.54 5123 480.8 410.7 1023.0 2.49 079 7169 306.1 

443.6 954.2 -1312.3 3.86 2.74 44.58 613.7 489.5 402.0 1015.6 2.53 ' 080 708.d ' 306.8 

1---44_8_.a _ __.... __ 95~6~1 ___ -,..13,..2..,4,...8 ___ 3_.9_6 ___ ,..2,...7~s-___ 4_4-.6~3 ___ s_14_.~5 ___ •_98,...2~--~39,_3,...3 ___ 1~0,..01_._9 ___ ..,2_.5_s ____ o,...8_1 ____ 10,..o,...s ___ 3,..o..,1_.3 __ 
1
...;.- _ 1 .... ,, 

454.0 956.5 ·1337.0 4.06 2.75 44.57 014.2 506.6 384.9 999.1 2.60 0.82 692.0 307 1 

459.3 956 6 -13481 4.16 2.75 44 72 513.5 514.2 377 3 990.8 2.53 0.84 634.0 306 8 
464.7 ss1.s -1358.7 4.26 :.76 44.7i 613.6 521.S 370.0 983.S 2.ss o as 676.7 306.3 

470.0 957.6 ·1368.6 4.36 2.76 44.82 512.9 528.4 363.1 976.1 :.59 0.86 

475.3 957.4 -1377.5 4.47 2.75 44 87 512.1 534.5 356.9 969.0 2.71 0.87 
480.7 958.5 ·1365.8 4 57 2 75 44.91 512.3 540.2 351.3 963.S 2.74 0.813 

486.2 959 4 ·1393.7 4.67 1.i6 44.96 612.2 545.7 345.8 958.1 2.77 0 89 

502.2 963.0 -1400.7 4.98 2.78 45.11 613.0 550.5 341.0 954.0 2.80 0.90 

507.4 965.3 -1407.4 5.08 2.78 45.16 614. 1 555.1 336.4 950.5 2.83 0 90 
512.7 964.6 -1414.1 5.18 2.78 45.21 612.9 559.7 331.8 944.6 2.85 0.91 

517.9 962.3 -1419.9 5.28 2.77 45.25 510.4 553.7 327.8 938.1 2.86 0.92 
522.6 962.7 -1425.6 5.37 2 i7 : 45.30 610.1 567.7 323.8 933.9 2.88 0.93 

527.6 964.3 -1430.9 5.47 2.73 45.34 510.7 571.3 320.2 930.8 2.91 0.94 

526.3 964.9 -1436.0 5.45 2.78 45.33 611.2 574.8 316.7 927.9 2.93 0.94 : 

530.2 966.6 -1440.9 5.52 2.79 45.37 S12.1 578.2 313.3 925.4 2.95 0.94 
535.5 966.9 -1445.3 5.62 2.79 45.41 611.7 581.2 310.3 921.9 2.97 0.95 
540.8 967.2 -1'49.6 5.72 2.79 45.46 611.2 584.2 307.3 918.5 2.99 0.96 
546.7 966.5 -1453.6 5.83 2.79 45.52 609 9 537.0 304.5 914 4 3 00 0.96 

551.6 965.9 -1457.5 5.93 2.79 45.56 608.i 589.7 301.8 910.6 3.02 0.97 

555.6 965.0 ·1460.9 6.01 2.73 45.60 607.5 592.0 299.5 907.0 3.03 : 0.97 

568.7 965.3 -1464.4 6.26 2.78 45.72 606 0 ' 594.4 297.1 ' 903.0 3.04 0.98 

573.8 i 965.4 -1467.7 6.35 2.78 45.77 505.4 596.7 294.8 900.2 3.05 0.99 
578.9 i 964.8 -1470.6 6.45 2.78 45.82 604.2 598.7 292.8 897.o 3.06 o.99 
583.8 965.0 -1473.7 6.55 2.78 45.86 603.7 500.8 290.7 894.4 3.08 t.00 

588.9 965.6 -1476.5 6.64 2.78 45.91 603.5 602.8 288.7 892.2 3.09 1.00 
593.8 I 965.9 -1479.0 6.74 2.79 45.96 503.1 604.5 287.o 890.1 3.10 1.00 

606.2 967.4 -1484.9 6.98 2.79 46.08 602.6 608.6 282.9 885.6 3.13 1.01 
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669.6 

663.0 

652.0 
047.5 

643.5 

533 2 
632.9 

628 9 
525.5 
622.3 
519 4 

616.1 

612.9 

609.5 

606.2 

603.2 

600.1 

597.5 
594.9 

592.5 
590.5 

588.6 
584.3 

306.5 

306.0 

306 1 

306 1 

306 5 
307.1 

306.4 

305.2 

305.0 

305.3 
305.6 

306. 1 

305.8 
305.6 
304.9 

304.4 

303 7 

303.0 

302.7 

302.1 
301.9 
301.8 

301.5 

301.3 



SL I LOAD I SU I E I LOAD I A. I Cio' I SU I cr" I cr; I ?SR I A I p' I q I I 

(mVl I (mVl I (mV) I \%) I (kN) I lcm'i I (kPal I \kP3i I (kPa) I (kPa) I I I (l<Pa) I (kPa) I 
610.5 968.4 ·14.S9' 7' ~:- :.so 46 17 502.J sn' :80.1 382.1 3.15 1.02 581 I 301.0 

o:s 4 969.7 ·1'93.0 i" 36 2.30 46 :::!7 ?01 7 :5U ~ 277'.4 379.' :u7 1.02 578.2 300 8 

S36 5 973.9 ·1<96 5 7 515 2.31 46.37 503 s ?16 :5 274 ~ 378 5 3.20 102 576.i 301.3 

646 5 975 5 ·U994 1 75 2.a2 46 46 503 s ?16 5 272.3 d7'5 4 3.21 1.02 574 7 301.7 

556. 978 6 ·1503.1 7 94 2.83 "'6 56 50J 5 '52i ~ 2704 375.0 3 2• 1 03 572 7 302.3 

566 0 980. ·1507 5 3 1: 2.84 46 65 504 5 524, 2674 372.0 3.26 1.03 569.i 302.3 

575 3 985.• ~1511 2 3.3-0 2.86 46.74 507: 5:'.:5.7 264 3 872.0 3.29 1.03 568 4 303.6 

sa' a 98• 3 ·1513 s 348 2.85 46 ""' 
505, 6'Z8 J 263.2 d68.2 3.30 1.04 565 7 302.5 

59• 0 985 5 ·1515 3 3 56 2.86 46 93 504 3 6:9 s 262.0 866; 3.31 1 04 564 4 302.• 
7033 987 5 ·1517 I 355 2.86 47 02 ;cs;. '530 3 :!SO.I d65.8 3 32 1.04 563 J 302.5 
i"13 0 994 3 ·1518 5 3 OJ 2.39 4i 12 .;oa a 5-i,1 .. 259.3 868; 3.34 1.04 564:; 304.J 

":":J 4 992.5 ·1519 8 9:: 2 aa 47 :: 506 ~ 532 6 258.9 865.•J 3 34 1 04 561.9 303.0 
733 2 993 4 -1521 0 ; 41 2.39 47.31 605 j 533 4 258.1 863.5 3 35 1.05 560 a 302.i 
743 1 996.0 ·1522.0 35<1 2.89 47.41 506 0 634.~ 257 4 863.4 3.35 105 560 4 303.0 
iS:.s 397.6 ·1523 0 3 :'5 2.90 '7 51 .sos 9 634 3 255.i 362.6 3.36 1.05 559 0 303.0 
762 3 397 s ·152• 1 9 97 2.90 47.61 604 7 035-5 255.9 860.6 3.36 1.05 558.3 302.• 
171 j 999.3 -1524 7 10 15 2.91 47 70 604 5 536 0 255 5 860.0 3.37 105 557 8 302.3 

781 J 1000.0 ·1525 5 10.33 2.91 47.30 603.7 636 5 255 0 d58.7 3.37 1.05 556 a 301.9 
790 3 1002.7 -1525 9 10 5~ 2.92 47 90 '5'04 5 030 3 254; 359.: 3.37 1.05 556.9 302.2 

aoo o 1003.9 ·1526.3 10 ,39 2 92 47.99 604 ~ 537.1 :S4A 858.5 3.37 105 556.4 302.0 

509.5 1004 3 -1526 5 10 57 2.92 48 09 503 0 637:: 254.3 857 3 3.37 1.06 555.3 301.5 
815.8 1005.2 -1526.9 11.05 2.S3 48.t9 so:.4 637.5 254.0 856.4 3.37 1.06 555 2 301.2 
a:s.0 1009.3 ·1527.1 '1 23 2.94 48 28 604: 537 5 253.9 a5a.o 3.38 1.06 555 9 302.1 
337 3 1011.0 ·1527.8 11.41 2.95 48.38 604.' 638 1 253.4 857 5 3.38 1.06 555.4 302.1 
846 7 1012.2 ; ·1530 0 11.59 2.95 48.48 503.7 639.6 251.9 355.6 3.40 1.06 553.7 301.9 

855.9 ; 1016.5 I -1531.5 11.75 2.97 48.58 605 6 640.7 250.8 855 4 3.41 1.06 553.6 302.8 

865.4 1021.2 ·1532.3 n.95 2.99 48.68 607 7 641.2 250.3 ' 858.0 3.43 1.06 554.1 303.9 "1-
874.6 1011.4 ·1532.1 1:.12 2.95 48ii 599.2 6411 250.4 i 849.6 3.39 1.07 550.0 299.6 
884.0 1006.7 ·1532.1 12.30 2.93 48.87 594.4 641 1 250.4 844.8 3.37 108 547 6 297.2 

893.4 1004.7 ·1532.1 12.48 2.93 48.98 591.6 641 1 250.4 842.0 3.36 1 08 546.2 295.8 

902.7 1008.8 : -1532.3 12.6$ 2.94 49.08 593.3 641.2 250.3 843.6 3.37 1.08 546.9 295.7 
912.1 1008.0 ·1532.3 : 12.34 2.94 49.18 591 4 641.2 250.3 : 841.7 3.36 1.08 546.0 295.7 

921.6 1003.4 -1532.1 ~3.02 2.92 49.28 Sd6.7 641 1 250.4 837.1 3.34 1.09 543 8 293.4 

930.9 1004.7 ·1532.1 iJ.20 2 93 49 38 586.4 641.1 250.4 836.8 3.34 1 09 543.6 293.2 

940.5 1010.9 -1531 9 13.39 2.95 49 49 589.5 641 0 250.5 840.1 3.35 1.09 545.3 294.8 

950.5 : 1016.3 -1531 7 13.58 2.97 49 60 592 1 640.8 250 7 842.7 3.36 1.08 546.7 296.0 

964.3 1014.6 -1531 5 1334 2.96 49.75 508.5 040.i 250.3 339.7 3.35 1.09 545 3 294.4 

974 5 1019.5 ·1531.5 ~4 04 2.98 49.86 591 0 640.7 250.8 841.8 3.36 1.08 546.3 295.5 

985.1 1022.2 ·1531 0 ~ 4 24 2.99 49 98 591 4 540.3 251-;'! 842.6 3 35 1.08 546.9 295.7 

995.2 1020 1 ·1530 5 i4 .13 2.38 50.09 588.5 640.1 251A 839.9 3.34 1.09 545.7 294.2 

1005.0 1019.2 ·1530 5 14 02 2.98 50.20 586 4 640.1 251.4 837.9 3 33 1.09 544 0 293.2 
1015.0 ; 1016.9 

' 
-1530.4 14 s ~ 2.97 50.32 583.4 639.9 251.6 834.9 3.32 1.10 543.3 291.7 

1025.2 1014.2 ·1530.2 is 01 2.96 50.43 580.0 539.8 251.7 : 831.7 3.30 1.10 541 7 290.0 

1035.0 1018.0 ' ·1532.1 is.:o 2.97 50.54 581.3 641.1 250 4 831.7 3.32 : 1.10 541.1 290.7 
1045.2 I 1017 8 -1533 3 15.39 2.97 50.56 579.7 641 9 249.6 829.3 3.32 1.11 : 539.4 289.9 

1055.3 1020.8 ' ·1534.3 15.59 2.98 50.78 580.4 042.6 248.9 . 829.3 3.33 1.11 539.1 290.2 
1065.1 1028.4 -1533.9 15 ii 3.01 50.89 584 4 642.3 249.2 833.5 3.35 1.10 541.4 292.2 
1075.0 1045.1 ·1533.7 15.96 3.07 51.00 594 8 642.2 249.3 844.1 3.39 . 1.08 546 7 297.4 

1085.0 1051.0 ·1533.7 1-s. ~s 3.09 51.12 597 4 542.2 249.3 846.7 3.40 1.07 548.0 298.7 

1095.4 1042.1 -1533.5 15 36 3.06 51 24 589 7 642.1 249.4 839.1 3.36 1.09 544.3 294.8 

1105.5 1037.0 ·1533 5 ·s ::: 3.04 51 36 584 5 642. ~ 249.4 834.1 3.34 1.10 541.i 292.3 

1115.8 1033.5 -1533 3 •s.r~ 3.03 51 48 580 7 '341 3 249.6 830.3 3.33 1.11 539 9 290.3 

1125.9 1034 7 ' ·1533 3 is 94 3.03 51.60 580 1 541.9 249.6 829.6 3.32 1.11 539 6 290.0 

1136.1 1036.9 ·1533.1 1 7 14 3.04 51.73 580 ! 641 a 249.7 329.8 3.32 1.11 539 8 290.1 

1146.0 1027.1 -1533.1 1i 33 3.01 51 84 571.9 641 a 249.7 ' 821 6 3.29 1.12 535.7 285.9 

1155.6 1040.1 ·1532.9 17.St 3.05 51.96 579.S 641.6 249.9 829 4 3.32 1.11 539.6 289.8 

1165.1 ' 1042.0 . ·1532.9 1i.6S 3.06 52.08 579 4 641.6 249.9 829.3 3 32 1.11 539.6 289.7 

1175.0 1044.2 : ·1532.7 17.88 3.07 52.20 579.5 641.5 250.0 829.5 3.32 1.11 539 7 289.8 

1185.1 1035.3 -1532.5 18.08 3.04 52.32 571.9 641.4 250.1 822.0 3.29 1.12 536.1 286.0 

1195.0 1048.1 ' -1532.S 18.25 3.08 52.44 579.3 641A 250.1 829.4 3.32 1.11 539.8 289.6 
I 
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.~.;~~~~;~~ 
W?1~?f:~.:-::: m::m:::mL~~~J_Q 1 sA 
cii~M@\\\)#J::: Knight Piesold Ltd. 
#i~l~irnm:rn:n:rn:rn Job#-152311 -- · 
@@~\Mf::r::m: -13~;:r1~i;v·--·-- · --
INITIAL 

-

Wet Wt 1564.6 Q 
-~ ··----------- - -_. 

_Qry '{'/~ . 1449.9 Q ..... 

W initial 7.9 % -- ------ -- --------

~!Y De_r_i_!l_~y __ 2167 Kg/M:' 
--------·--- -----

_______ "' ____ 

Mod. Proctor 98.5 % 
------------- - --- ----

FINAL: 
--------------·- --

Wet Wt 1590.1 Q _____ _. ___________ . 
--·-------------· 

_D~1cWt 1449.9 Q ·-· 
W final 9.7 'Yci 

Dry f2ensity 2207 Kg/M:' 
-----

Mod. Proctor 100.3 % 

-----

Do 
Lo 

Ao 

Vo 

Vt 
--- --

Gs 

Eo 
Et 

So 

i~~WN@J:tt C:!_~_-:..?.~9- ______ 2120;95 
ri.f~~i:lfoi::::: TP95-27 s§~i:MW#d- r 2 

$~~!:i~_-·,f ?\ ~-~~ ¥:~i~6:~\ l { B 
t~ltl@ H~Md~i'.N + \'+• 7 •····· 

7.62 
14.69 

45.56 

669.0 

657.1 

2.73 

0.260 
0.237 
83.2 

cm 
cm 

cm' 

cm 3 

cm:' 

% 

Cell Pressure I 771 . 8 

Remarks: 

Back Pressure 

._Cori_ti nJ_f)_Q__~

1
re_~ sure 

B - Value 
. --· 

·------------------- -----. 

Surette Area : 

a (in) 

a (out) 

1.037 

0.877 

c""'"""" sr£'" . 

484.4 

287.4 

0.965 

cm' 

cm' 

[e ••• , •.• ,.,,,,., .••••••••. ::miM~ ••·-•··••···1•i!iil1 rl~~·~~- •••:;1•:• •·••••••••_•:·ll•j~ .• ~~·~1·•i~0;:~·~•::~• ••••i•••i•lll :::::i::::~~~.~:~~lli~~:::~~~\i•:1t;•li 
--·----m/d_fy_J ____ !':mm min 

1 2/14/95 9:35 0 
2 2/14/95 13: 15 220 

" ------·-------- - ---- ------ ------ --------

3 2/14/95 16:50 435 ----------------" -----

4 2/15/95 9:00 1405 
- .... ---------- --- - -------·; .... ·--

5 2/15/95 16: 10 1835 
.. - -----·------------- - ------- ----· -

6 2/16/95 8:55 2840 
- - --------·----------- --

7 2/16/95 17: 10 3335 
- --·-· - ---·-·-------- ---------· "-···- --------

8 2/17 /95 9:30 4315 
---- ------

cm 

131.4 
131 .4 
131.4 
131 .4 

- -
131.4 
131.4 

·-

131 .4 
131 .4 

cm 

131 .1 
130.8 
129.8 
129.4 
128.4 

cc 

0.00 
0.10 
0.10 
0.50 
0.20 
0.50 

cc 

0.00 
0.15 
0.20 
0.45 
0.25 
0.40 

}~~'.6- !----6-:ii>--\----6'.~ 
I Total Flow~\ 2.10 \ ~-

Golder Associates Ltd. 

c 
----- --- ------

19.1 1.0002 
- . 

19.7 1.0001 ----------------
20.0 1.0000 -----------
19.5 1.0169 --------.---------
20.4 0.9999 

--· 
19.5 1.0001 

·---- ·-

20.1 1.0000 
----

19.4 1.0001 

kPa 
kPa 

kPa 

cm/s 

5.2E-08 
5.8E-08 
4.9E-08 
4.8E-08 
4.5E-08 
4.4E-08 
4.4E-08 



IV\~ - r1.ri ~ <'.. 
:JA TE .... L~! ............. :~·····-··-:-

····-·-:t.?.~1-~-~--§ .... ---················-··-·-··················-···-···-··-----··---·-··--······································································-····-
.DE?mF!C..\ TION · ···························································-····················-·----··-·-·-·································································································· 

. SAMPLE :«UYIBER : T? ~ s -3 \ 
"'."ARE PLUS ORY SOLL.;.. 

;JRY SOIL. 6-

DIAMETER OF SPE01EN . ..:m.. 

. ..\REA OF SPECMEN. 'A. cm.. 

INITIAL '/OL OF SPEC.. a:= AL 

INIT1A.I.. '/OID RATIO= (V ·Vs)/ Vs 

VOL.OP. SOLIDS. a:= Ws i G$ 

.~ OF ST ANDPfPE. .;a. ;:n. 

VO!D RATIO= ;AL· Vsl I Vs 

INITIAL HEAD • .::n. 

:=-P.'IAL HE.AD . .:m. 

L.:l~th./ht) 

I w. 

I o 
I A . 
I 

; L 
I 

'I 

; e 
' 

I ~ 

I • tr 
! 

! c 
I 

II) 6.1-

0.2~1.. 

0 .1,.~ \ 

1c.. I let "' u 
. ~.11<\'C. & .._, .... "~ !' - ,.."c; i / """''15 • I.. I ' J \.,()·'-•: ~. ,_, 
'C.2~1.. C-1~ i c :'2.C-1·-:::.. cl~"'L 

so 
: lS, CCC 

WA 7ER TEMPERA TUR.E •: : T 
I i '2. \ ) I '2.J . \ 2 \.0 I '2 \.0 i -z..1 . c ! '-\ ·'- I 

VTSCOSrrY CORREc:iON FAC:-OR I I l 

COEFFICENT OF PERMEABILITY :1 ;u. ! 8.f't"'tc-~!S.d"· i:·~:S.a1"1-io·~!c,~~"l''o-;!s.scJ£.10-~!s·7~ ;ic·~ 
::m..' sec. 

(ll CORREc:iON FAC':'OR FOR V1SCOSITY OF WATER ..i..T::J ··= 
(2) bu = Z..:::03 !al.) I (Atl log h./ ht • RT 

REMARKS : ··-·····-···--···-·-·-·-········-···············-···-·-············-······-··············································-····-···········································--·····················-··-

............ -...................... -.---·--·····--···-···--·············-·····-···-·················································································· .. ·-··········-··················-··--···········-··----· 

......................................... --··-····-········-·········-· .. ················-········--································································--·-······················-··························-··············--··-
Li -o .. PU~ BY . ~-tEc:·~ BY ............................................... --.-· -,-.,.,..,IC:'" '-- '-- '"' '•"'"""' ······················································-· . ';;;. ~· ••""' . ......... ····-····················'.·········· 

I 
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KNIGH I AND PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST HOLE LOG )11rf3? ... _ 
SHEET I of 

PROJECT Mt. Polley PROJECT No. 1621 

LOCATION OF TEST HOLE _J:_i__::_:_a.:....;.;i....:..::··,·:-~J-".--:--..:...!l!-'-1'-"'.::,,,:::...;.._B;:;;_· ___ _ 

DATE BEGUN {)cf. JC/. 11'61 DATE FINISHED Oct, 2 C//9,g9 

r?--/V 
GROUND ELEVATION I .;.. CJ; 

LOGGED BY tf;v )<Cf- k /l/t./j 
NOTES 

Water loss, type 
and size of hole, 
drilling method, 
groundwater I eve I, 
etc. 
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t) )~/ .: /. ~ :;;;V 
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11() <.) 

·11 JO 
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~) J 0 

1..0 bO 
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qo 
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co~ 
"3 5' 
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\II _,_ 
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100 i;) 
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DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 
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KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

PROJECT Mt. Polley 

TEST HOLE LOG 
TEST HOLE N 

/.¥>...._,,..,,ct - ') 
r,Jr'-6 1 "' -

SHEET I of 

PROJECT No. 1621 

LOCATION OF TEST HOLE __ -1'--=-o_: _!_.: ·_.' ?':.--?"----L-/t'-'/ r'--'·="J=----=t:"-·. ___ _ , GROUND ELEVATION 1 ~· , 
LOGGED BY f;.~ K '+ A ;> . i DATE BEGUN Ort. 30 I l'titt DATE FINISHED OcJ. 'SO 11'PC/ 

NOTES ':::'?. - >--0 E !:::. ., 
Water loss, type 

w >-
I- u _J -

and size of hole, u~ - E a:: a:: 0 w <!) ID u 
ow 0 <("' 

drilling method, (.) f) a:: LL. z WO w-
groundwater level, 

oU ~-(.) <( a:: 
" w a. w 

etc. a:: (/) a.~ 

.... 

!VO 0 .( s 
"!:,(} 

5 
tf 0 

/;f /CON/' f, ft ,_ J!JO 

:'Ir 

'1-0 

I 
2 c: 
./ ./ 

2-:J 

lo 3·:· -· 

;/I( It l 
-i 0 
30 l z.. 5' 

' re .... 
70 

i-f r) ; 

10 
j 
l .... 

IS t 

t./O 
l 
\ 

10 i 10 

Ho 1.,. t 51 z t N Q i---1-5-+--+--'~---I 
!(..,"() ... 
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.... 

.... 

.... 

-

-

-
-
-

I 
l­
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w 
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0 
_J 
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I 
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-
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-
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DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 
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I""''-' I I JVL.i;., l"I 

KNllJH I ANU t-'lt.~OUJ LTD. 
CONSULTING ENGINEERS 

TEST HOLE LOG inf~d::-1-/ ~ 
/ii ?/ I ..- -· 

SHEET i of i 

PROJECT Ml. Polley PROJECT No. 1621 
/ ./ D 

LOCATION OF TEST HOLE~~;~~--~~-~~~~-__,_;_~~r--"~#~~v_·~~~ 
I 

DA TE BEGUN () c 1 31 , J <f % 7 DATE FIN IS H ED -'-'fl/'-'"'n_._V.'---'-1..J-) _,_/ '!-'--~"'--· "--f 

,7- --
GROUND ELEVATION -· 

LOGGED BY / N K '"f k ft", i 

NOTES cf. 
Water loss, type 
and size of hole, 

drilling method, 
groundwater Jeve I, 
etc. 'iJ 1 r.--;i 

w >­
a:: a:: ow 
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0 
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'80 

E 
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10 
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DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

$-w .. f-f!r -f<,jle a-r .S:•1r_~v c e 
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tl6u..,/i;,,/ J-{;?Ct·i~·,Y /l~·:l/t?,f 

- rttellis /., brr;w,.., r~a-rfe sc--·d' t.r·//r'··~·/ 
(weal-he.~ ,A· 5/err r1·c.J.. {.-. rr"'..51 "~) 

_ :f/11e heuch $tl!r·J v.,./fli. '*'lf,,d/' -::!t7 /,.,,er,: 

- ri!./dt'st. Jn:JwY: c~o..-s-e._ .Ia-..~!~~- ?,.. .. ...l/ 
-1-----l ( u- e " t-f....P •· :r./ f. - 5 /? Q,. "• c.~ ,' ~ "',." .::- / "-e) 
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1 ~v• nvL..~ 1'1 

Kl\JluH I Al\JU 1-'lt.'.:>ULU LTD. 
CONSULTING ENGINEERS 

TEST HOLE LOG 
SHEET I of l 

PROJECT Ml. Polley PROJECT No. 1621 
~ 

LOCATION OF TEST HOLE 
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APPENDIXC 

TESTWORK ON TAILINGS 

PHYSICAL CHARACTERISTICS* AND 

GEOCHEMICAL CHARACTERISTICS** 

Taken from "Mt. Polley Project, Report on Geotechnical Investigations and Design 

of Open Pit, Waste Dumps and T.S.F", dated February 19, 1990 

* 
** 

Appendix D: Laboratory Testwork on Tailings 

Appendix E: Geochemical Tests on Tailings 
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MT. POUEY PROJECT 

APPENDIXD 

LABORATORY TESTWORK. ON TAILINGS 

SECTION 1.0 - GENERAL 

A series of laboratory tests were carried out on tailings samples obtained from 

Coastech Research Inc. The performance of the tailings slurry was evaluated at 

different solids contents and using different deposition techniques. 

The following tests were carried out: 

Particle size distribution by sieve and hydrometer 

Solids specific gravity 

Particle diameter versus settling velocity 

Undrained settling tests 

Drained settling tests 

Permeability tests on drained and settled tailings 

Air drying of tailings to determine the densities achievable and the reduction 

in saturation levels. 
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SECTION 20 -TAILINGS SOLIDS CHARACTERISTICS 

The specific gravity of the tailings solids was measured to be 2.78. The particle size 

distribution was determined using sieve and hydrometer analyses. The tailings 

gradation is shown on Figure Dl. The tailings material is a non plastic, yellow-grey, 

fine grained material with 6 percent clay, 64 percent silt and 30 percent fine sand. 
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SECTION 3.0 -TAILINGS DEPOSffiON AND WATER 

RECOVERY CHARACIERISTICS 

Drained and undrained settling tests were carried out on three slurries at 25 percent 

solids, 35 percent solids and 45 percent solids. 

The undrained settling tests indicate the water recovery and settled densities of 

tailings deposited underwater while the drained settling tests indicate the increase 

in density and water recovery resulting from drainage. The results of the tests are 

given on Figures D2 and D3 and in Tables Dl and D2. 

The tailings solids settled rapidly and a pronounced segregation was observed. The 

sandy materials settled first and were overlain by progressively finer fractions of silt. 

The supernatant water remained quite cloudy as the fine colloidal clay fraction 

remained in suspension. 

Additional slurry samples were allowed to settle and surface water was decanted. 

When settling was complete the water losses and sample volume changes due to 

evaporation were recorded. This was continued until the tailings reached the 

maximum density achievable by air drying. 

The dry densities achieved by undrained settling, drained settling and by air drying 

of the tailings are shown on Figure D4 and summarized as follows: 

Initial Solids Content 

Dry Density 

Undrained Settling 

Drained Settling 

Air Drying 

Association 
of Consulting 
Engineers 
of Canada 

Association 
des lngenieurs* 
Conseils 
du Canada 

25% 35% 45% 

0.84 t/m3 0.89 t/m3 0.96 t/m3 

1.12 t/m3 1.10 t/m3 1.19 t/m3 

1.44 t/m3 1.49 t/m3 1.33 t/m3 
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On the basis of the above tests and for an initial solids content of 35 percent, it is 

predicted that the tailings will settle on deposition to a dry density of 0.9 t/m3 

yielding 1.18 m3 of supernatant per tonne of deposited tailings. The tailings could 

then be expected to drain and consolidate to 1.1 t/m3
• Continued consolidation, air 

drying and freeze-thaw consolidation will further increase the tailings density thereby 

reducing the tailings storage requirements. On-going monitoring will determine the 

actual densities achieved by the tailings. This will allow accurate planning of the 

construction of future stages of the tailings facility. 
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SECTION 4.0 -TAILINGS PERMEABILITY 

Falling head permeability tests were carried out on the settled and drained tailings 

slurry after completion of the settling tests. The results are summarized as follows: 

Initial solids content (%) 

Drained density (t/m3) 

Permeability ( cm/s) 
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25 35 45 

1.12 1.10 1.19 

1.4 x 10-5 2.0 X 10-S 2.4 X 10-S 
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SECTION 5.0 - PARTICLE SETTLING VELOCITY ANALYSIS 

Particle settling velocities are used in conjunction with particle specific gravity, solids 

content, flow data, etc. to determine friction losses in slurry pipelines. Settling 

velocity as a function of particle diameter is plotted on Figure D5. 
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MT. POLLEY 

TAILINGS STORAGE FACIUTY 

RESULTS OF DRAINED SETTLING TESTS ON TAII.JNGS 

Solids content of 

initial slurry (%) 

Pulp density of 

initial slurry (t/m3) 

Water to supernatant 

(% of total water) 

Additional water recover-

ed with underdrainage 

(% of total water) 

Total water recovered 

(% of total water) 

Void ratio of 

drained slurry 

Bulle density of 

settled slurry (t/m3) 

Dry density of 

settled slurry (t/m3) 

Association 
of Consulting 
Engineers 
of Canada 

Association 
des lng8nieurs­
Conseils 
du Canada 

25 35 45 

1.19 1.26 1.37 

72.9 63.6 49.8 

9.1 8.4 12.2 

82 72 62 

1.48 1.53 1.34 

1.46 1.70 1.76 

1.12 1.10 1.19 
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TABLE Dl 

MT. POLLEY 

TAILINGS STORAGE FACILITY 

RESULTS OF UNDRAINED SEITLING TESTS ON TAILINGS 

Solids content of 

initial slurry (%) 

Pulp density of 

initial slurry (t/m3) 

Water to supernatant 

(% of total water) 

Void ratio of 

settled slurry 

Bulk density of 

settled slurry 

Dry density of 

settled slurry (t/m3) 

Association 
of Consulting 
Engineers 
of Canada 

Association 
des lng8nieurs~ 
Conseils 
du Canada 

25 35 45 

1.19 1.26 1.37 

72.9 63.6 49.8 

2.33 2.12 1.90 

1.54 1.57 1.62 

0.84 0.89 0.96 
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UNDRAINED SETTLING TESTS ON TAILINGS 
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DRAINED SETTLING TESTS ON TAILINGS 
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TESTWORK ON TAILINGS 

SETTLING VELOCITY ANAL YSIS 

------------------------------------------------------------------------------------------------
PARTICLE WATER Ss Ss ABSOLUTE KINEMATIC SETTLINS 

Z PASSING DIAMETER TEMP WATER SOIL VISCOSITY VISCOSITY VELOCITY 
(11111) <Cl !Poisel !Stokel (cm/sec) 

------------------------------------------------------------------------------------------------
59.3 0.0685 22.0 0.9978 2.78 0.00955 0.00957 0.4758 
47.9 0.0513 22.0 0.9978 2.78 0.00955 0.00957 0.2668 
39.0 0.0378 22.0 0.9978 2.78 0.00955 0.00957 0.1449 
30.9 0.0276 22.0 0.9978 2.78 0.00355 0.00357 0.0772 
25.2 0.0200 22.0 0.9978 2.78 0.00955 0.00957 0.0406 
21.9 0.0148 22.0 0.9978 2.78 0.00955 0.00957 0.0222 
17.4 0.0106 22.0 0.9978 2.78 0.00955 0.00957 0.0114 
13.8 0.0076 22.0 0.9978 2.78 0.00955 0.00'357 0.0059 
11.0 0.0054 22.5 0.9977 2.78 0.00944 0.00946 0.0030 
9.2 0.0039 23.0 0.9976 2.78 0. 00933 0.00935 0.0016 
8.2 0.0032 24.0 0.9973 2.78 0. 00911 0.00914 0.0011 
6.2 0.0016 24.0 0.9973 2.78 0. 00911 0.00914 0.0003 
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?.O. #: NONE 

Chemex Labs Ltda 
Analy1ical Chemisls • Geochemists • Registered Assayers 

212 Brooksbank Ave., North Vancouver 
British Columbia, Canada V7J 2C1 
PHONE: 604-984-0221 

A8923877 

CHE MEX 
CODE 

Samples submitted to our lab in Vancouver, BC. 
This report was printed on 30-0CT-89. 

605 
621 
633 

SAMPLE PREPARATION 

CHE MEX NUMBER 
CODE SAMPLES DESCRIPTION 

·-----

NUMBER 
SAMPLES 

2 
2 
2 

IP' C(JA::; I t:Cll Ht:::,t:ARCH INv. 

80 NIOBE ST. 
NORTH VANCOUVER. B.C. 
V7J 2C9 

Comments: ALSO ON CERT. A8923876 

ANALYTICAL PROCEDURES 

DESCRIPTION METHOD 

Hg ppb Total, H2S04 digestion AAS-FLAMELESS 
As ppb Total, hydride gen AAS 
Sb ppb Total, organic extract AAS 

A8923877 

DETECTION UPPER 
LIMIT LIMIT 

0.1 10000 
0.1 10000 

4 10000 



Chemex Labs Ltd. 
Analytical Chemists • Geochemists • Registered Assayers 

212 Brooksbank Ave., North Vancouver 
British Columbia, Canada V7J 2C1 
PHONE: 604-984-0221 

** CORRECTED COPY 

PARAMETER SAMPLE SAMPLE 
DESCRIPTIONS ~ 5002 a soo3 

Sample preparation code --- ---
Sample preparation code --- ---

Hg ppb (total) < 0.2 1_0 
As ppb (total) 10.6 190.0 
Sb ppb (total) 3 36 

-· 

---
---

Io. ·~OA~ 1 cud RE:.,umvl I INv. 

JJ NIOBE ST. 
NORTH VANCOUVER, B.C. 
V7J 2C9 

Project: 
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CERTIFICATE A8928325 

OASTECH RESEARCH INC. 

roject: 2105 
.0. # : 894155 

amples submitted to our lab in Vancouver, BC­
his report was printed on 25-0CT-89. 

SAMPLE PREPARATION 

~HE MEX NUMBER 
CODE SAMPLES DESCRIPTION 

---- --
221 2 Water sample 

CHE MEX 
CODE 

622 
634 
606 
624 
628 
626 
602 
618 
728 
620 

NUMBER 
SAMPLES 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

GOA-. --H HL_ .. , .CH If._. 

JO NIOBE ST. 
NORTH VANCOUVER. B.C. 
V7J 2C9 

Comments: ATIN: TONY CHONG 

ANALYTICAL PROCEDURES 

DESCRIPTION METHOD 

As ppb: Dissolved, hydride gen AAS 
Sb ppb: Dissolved, organic ext AAS 
Hg ppb: Dissolved, B2S04 digest AAS-FLAMELESS 
Cd ppb: Dissolved, BN03, erg ext AAS 
Cr ppb: Dissolved, BN03, erg ext AAS 
Co ppb: Dissolved, BN03, org ext AAS 
cu ppb: Dissolved, BN03 digest AAS 
Pb ppb: Dissolved, BN03, org ext AAS 
Ni ppb: Dissolved, BN03, erg ext AAS 
Zn ppb: Dissolved, BN03, org ext AAS 

A8928325 

DETECTION UPPER 
LIMIT LIMIT 

0.1 10000 
4 10000 

0.1 10000 
1 10000 
4 10000 
1 10000 
1 10000 
2 10000 
1 10000 
1 10000 
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PARAMETER SAMPLE SAMPLE 
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Sample preparation code 221 221 
Sample preparation code --- ---

As ppb (dissoived) 363 97_3 
Sb ppb (dis soi ved) 36 16 
Hg ppb (dis soi ved) < 0.1 < 0.1 
Cd ppb (disso1ved) < 1 < 1 
Cr ppb (disso1ved) < 10 < 10 

Co ppb (disso1ved) < 2 < 2 
Cu ppb (disso1ved) 2 6 
Pb ppb (disso1ved) 2 < 2 
Ni ppb (dissolved) < 2 < 2 
Zn ppb (dissolved) 4 8 

Bi ppb (dissolved) < 1 < 1 

---
---

Io;· GOA~ I l:LH RE::,t:AtiCH IJ\lt;. 

60NIOBE ST. 
NORTH VANCOUVER, B.C. 
V7J 2C9 

Project: 2105 
Comments: ATIN: TONY CHONG 
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P.O. Number: 894155 

I CERTIFICATE OF ANALYSIS A8928325 I 
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Table 4 

pH REDOX 
CYCLE DAYS I 

(mV SCE) 

7 I 7.64 211 
2 14 I 7 .57 288 
3 21 I 7.65 110 
4 28 I 7.81 232 
5 35 I 8.31 228 
6 42 I 8.33 226 
7 49 I 8.27 201 
8 56 I 8.00 220 
9 63 I 7.85 261 

10 70 I 7.52 215 

IMPERIAL METALS - MT. POLLEY 
HUMIDITY CELL TEST - LOCKED CYCLE TAILINGS 

CONDUCTIVITY ALKALINITY ACIDITY 
(pH 4.5) CpH 8.3) 

(mS/cm3 (mg/L CaC03) --(mg/L CaC03)--

641 40.4 0.0 2.9 
438 88.9 0.0 9.6 
597 157.6 0.0 3.8 
197 46.5 0.0 4.3 
185 53.4 0.0 0.0 
265 57.8 0.0 0.0 
165 62.7 0.0 0.0 
87 56.2 0.0 0.0 
96 33.1 0.0 1.2 
96 76.0 0.0 0.0 

CUM. ACID I TY SULPHATE CUMULATIVE 
(pH 8.3) SULPHATE 

(mg CaC03/100g) (mg/L) Cmg/1009) 

0. 1 248 6. 1 
0.5 124 12.2 
0.7 43 14.3 
0.9 47 15.7 
0.9 50 17.3 
0.9 24 18.0 
0.9 12 18.4 
0.9 12 19.0 
0.9 13 19.6 
0.9 14 20.2 



IMPERIAL METALS - MT.POLLEY 
HUMIDITY CELL TEST - LOCKED 

CYCLE TAILINGS 

Sulphate Conc.(rng/L) Curn. Sulphate (rng/100g) 
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Figure 3 

IMPERIAL METALS - MT.POLLEY 
HUMIDITY CELL TEST - LOCKED 

CYCLE TAILINGS 

Acidity (mg/L CaC03) Curn. (mg CaC03/100g) 
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digestion at ambient temperature for 24 hours. Titration of the 
residual acid is carried out to pH 8.3 and also to pH 3.5 and 
pH 2. O to allow better interpretation of kinetic oxidation 
tests. In addition, sulphide-sulphur analyses are used to 
calculate the acid potential to avoid error in assessment by 
neglecting the presence of sulphates such as gypsum. 

Humidity Cell Tests 

The humidity cell test is a kinetic test which aims to 
model the processes of geochemical weathering of a mining waste 
material. A special apparatus is used to provide simple control 
over air, temperature and moisture, while allowing for the 
removal of oxidation products which are collected and 
monitored. Humidity cells have been developed at Coastech to 
promote more rapid oxidation of sulphides contained in the 
waste sample. The cells allow the good aeration up through or 
across the sample bed of tailing or waste rock during 
sequential dry and moist aeration cycles, and thorough solution 
contact during the leach cycle. 

The test procedure comprises subjecting a bed of the 
sample in a humidity cell to alternating cycles of dry air (3 
days), moist air (3 days), and leaching (1 day). The 
can then analyzed for a number of parameters 
including pH, redox (mV), acidity, alkalinity, 
conductivity, and dissolved metals by ICP. The test 
is generally specified to run for 10 weeks although 
experience that a longer time period is required to 
the weathering characteristics of many samples. 

Lysimeter and Column Leach Tests 

leachates 
typically 
sulphate, 
generally 
it is our 
establish 

Lysimeters and leach columns are used to provide 
weathering data for waste rock and tailings on a larger scale 
and are often used to confirm leaching characteristics or to 
evaluate AMD control methods (blending, covers) on a larger 
scale following initial characterization in humidity cells or 
other kinetic test procedure. Column leach tests are usually 
conducted in PVC columns of 10 cm diameter x 150 cm high or 
larger and involves the addition of water at a specified rate 
to the too of the sample contained in the column. Effluent 
emerging from the bottc;;m of the column is collected for the 
analysis of parameters such as listed for humidity cell 
testing. Lysimeters are columns or rectangular boxes, generally 
of larger surface area and shallower depth than leach columns, 
and are sometimes more suitable for the testing of larger 
quantities of material while evaluating the effect of covers, 



simulated water tables and other variables during weathering 
cycles. For larger lysimeters, the evaluation of changes in 
mineralogy of the sample with depth and the determination of 
effluent quality profiles is possible. 

Shake Flask Biological Oxidation Test 

The shake flask biological oxidation test determines if 
acid produced due to biological oxidation is sufficient to 
overcome the acid consuming components of the sample. The test 
utilizes naturally occurring sulphide-oxidizing bacteria which 
have the capability of breaking down minerals such as pyrite. 
These bacteria are maintained as stock cultures in conditions 
of high activity in the Coastech laboratory and facilitate the 
rapid assessment of the acid generating potential of a waste 
material. Usually four weeks is required to complete this 
test. 

The oxidation tests are carried out using procedures 
based on many years of extensive experience in biological 
mineral oxidation systems. This ensures optimum test 
performance through proper selection of test conditions, 
availability of a selection of bacterial cultures for different 
waste types, and experienced interpretation of results. 

The oxidation test involves the addition of sulphide­
oxidizing bacteria to a slurry of the waste material at an 
acidic pH chosen to promote the rapid development of sulphide 
oxidation. The progress of oxidation is monitored by measuring 
pH changes which occur as pyrite is oxidized. The test is 
continued until oxidative activity is complete. At this time 
more waste sample, equal to the original weight, is added. If 
the pH remains within the range suitable for biological 
oxidation, the acid produced from the pyri tic component was 
more than the alkaline components could consume and the sample 
is classified as a potential source of AMD. If, however, the 
acid produced is consumed so that the final pH rises to be 
outside the range considered to be the limit for biochemical 
oxidation, the sample is classified as a non-acid producer. 

The test is similar to the B.C. Research Confirmation Test 
but has several procedural differences which have been 
introduced to overcome some perceived shortcomings in technique 
and to aid in the interpretation of the results and in the 
predictive assessment. 



although we are familiar with and experienced in other methods 
if these are requested. 

Kinetic tests are usually only carried out if static 
testing indicates that a sample is potentially a source of AMO. 
However, we recommend that kinetic tests are also performed for 
samples which are marginal net acid consumers. currently we are 
recommending that kinetic tests such as humidity cells are used 
as they provide a reasonable simulation of the weathering 
process and appear to provide an accurate prediction of the 
field behaviour of tailing and waste rock. on a larger scale, 
column leach or lysimeter tests can be carried out. We can also 
perform biological shake flask oxidation tests to confirm the 
AMD potential predicted by static procedures. This type of 
procedure has been widely accepted in Canada for a number of 
years. However, the method does not address the weathering and 
oxidation characteristics in the approximate pH range of 7 down 
to 2, nor does it provide kinetic and leachate quality data. 

TEST PROCEDURES 

Determination of Neutralization Potential (Acid-Base Account) 

Acid-base accounting procedures based on those recommended 
by the U.S. Environmental Protection Agency are currently the 
methods of choice at Coastech2. The method examines the 
balance between acid producing components (primarily pyrite, 
FeS 2 ) and acid consuming components (carbonates and other rock 
types capable of neutralizing strong acids). One week is 
required to obtain all test and assay data 

The first part of the procedure involves the determination. 
of the paste pH of the sample and an preliminary indication of 
the quantity of acid consuming constituents of the sample. 
Excess hydrochloric acid is then added to a known weight of the 
sample. Once the reaction between the acid and acid consuming 
constituents of the sample are complete, the amount of acid 
consumed is determined by titrating the residual acid with 
alkali. This allows calculation of the neutralization capacity 
of the sample which can be balanced against the theoretical 
acid producing potential derived from sulphur assays, to give 
the net neutralization potential. 

The EPA methods have been modified to reduce a perceived 
bias towards the alkaline side by carrying out the acid 

2 Sebek, A.A. et al (1978). Field and laboratory methods 
applicable to overburdens and minesoils. EPA 600/2-78-054, 
203pp. 



INTRODUCTION 

THE PREDICTION OF 
THE ACID GENERATING POTENTIAL 

OF MINE WASTE MATERIALS 

The disposal of mining and mineral processing wastes 
can have a significant environmental impact. Acidity and 
associated heavy metal contamination in run-off and seepage 
water from waste rock and tailings containing the sulphide 
minerals pyrite and/or pyrrhotite is a common and costly 
problem to mining operations throughout the world, often 
requiring costly remediation measures. 

For new mines and new developments in existing operations, 
it is necessary to characterize tailings and waste rock 
materials prior to production to predict if AMO will be 
generated. Accurate prediction would reduce environmental 
damage and costs to the industry by allowing the implementation 
of sound waste management practices to both prevent acid 
generation and to maximize containment and effective treatment 
if AMD cannot be avoided. Regulatory agencies are now requiring 
verification that waste materials have been characterized and 
that AMD control measures will be implemented before permits 
are issued. Since AMD predictive procedures and their 
interpretation are by no means definitive, Coastech is involved 
with the development of procedures and special equipment for 
more reliable pr~diction. In this endeavour, discussions and 
consultation with AMD specialists from research, environmental 
consultants, industry, and the regulatory authorities is 
ongoing. The results of recent Coastech work and a discussion 
on prediction methods can be found in the proceedings of the 
Symposium on Tailings and Effluent Management held in Halifax, 
Nova Scotia, August 19891. 

Predictive techniques include static tests which examine 
the balance between the acid producing and acid consuming 
components in a waste material, and kinetic tests which attempt 
to predict drainage quality over time. The data obtained is 
useful in characterizing waste materials for waste management 
planning, and can be used to support permitting applications. 
At the present time, we use a modified version of the widely 
used EPA acid-base account method as our standard static test, 

lLawrence, R. W. et al ( 1989) . Assessment: of predic::i ve 
methods for the determination of AMD potential in mine tailings 
and waste rock. Proc. Intl. Symp. on Tailings and Effluent 
Management, Halifax, August, Pergamon Press, New York, 317-31. 



Il1PERIAL HETALS CORPORATION 
MOUNT POLLEY PROJECT 

PHASE V TESTWORK 

Table 3 

"HODIF!ED TEST FOR SHAKE EXTRACTION OF SOLID WASTE WITH HATER" ASTH d3987 

Sample Locked Cycle Tailings 

I I I I 
I I Concentration I Concentration Concentration JB.C. Waste Management Branch 
I Element I as ug/Litre I as ug/Litre as ug/gram in I Regulations (as ug/g of 
I Jin Pore Waterlin Extract dewatered sample I dewatered sample) 
I I I I 
I I I I 
!Antimony I 36 I 16 0.13 I 10 
!Arsenic I 363 I 97.3 1. 06 I 10 
I Bismuth I < 1 I < 1 < 0.01 I 
!Cadmium I < 1 I < 1 < 0.01 I 1 
!Chromium I < 10 I < 10 < 0.06 I 10 
!Cobalt I < 2 I < ") < 0.01 I 
!Copper I 2 I 6 0.03 I 30 
!Lead I ") I < ..., < 0.01 I 10 ~ 

IHercury I <0.1 I < 0.1 < 0.00 I 1 
!Nickel I < .... I < ..., < 0.01 I 10 .:;. ,_ 

!Zinc I 4 I 3 0.04 I 500 
I I I I __________ 

< less than 

Test data: 
Paste pH : 9.2 

Weight of solid 117.0 g 

Volume of dilution 11ater added: 0.45 L 

Volume ·Jf extract : 0.43 L 

I 
... J 
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IHPERIAL METALS CORPORATION 
MOUNT POLLEY PROJECT 

PHASE V TESTWORK 

Table 2 

Special Waste Test (acetic acid) 

Sample Locked Cycle Tailings 

I 
!Concentration I Concem:ration !Concentration 

Element I as ug/Litre I as ug/Litre las ug/gram in 

I 
jB.C. Waste Management Branch 
I Regulations (as ug/g of 

I !in Pore Water !in Extract ldewatered sample! dewatered sample) 
I I l I 
I I I I 
!Antimony I 3.0 I 36.0 I 0.73 10 
!Arsenic I 10.6 I 190.0 I 3.82 10 
!Bismuth I < 4.0 I < 4.0 I < 0.09 
!Cadmium I < 1. 0 I 2.0 I < 0.04 1 
!Chromium I < 2.0 I < 2.0 I < 0.04 10 
!Cobalt I < 2.0 I s.o I < 0.16 
!Copper I 6.0 I 1360.0 I ::;7. 21 30 
!Lead I 8.0 I 16.0 ·'.). 34 ::.o 
!Hercury I < 2.0 I l. 0 < 0.02 1 
!Nickel I < 2.0 I 46.0 < 0.92 10 
!Zinc I 10.0 I 56.0 1.14 500 
I I I 

< less than 

Test conditions: 

Paste pH =9.2 

Volume of O.SH acetic acid required to maintain @pH 5.0 = 58.0 ml. 

Volume of '.vater + acetic acid added :.o Litre 

Weight of solids : :..oo. 0 g 



I 
I 
I SAMPLE 

IMPERIAL METALS CORPORATION 
MOUNT POLLEY PROJECT 

PHASE V TESTWORK 

SULPHUR 

TABLE 1 
ACID-BASE ACCOUNT 

PASTE ACID 
pH POTENTIAL 

NEUT. NET NEUT. 
POTENTIAL POTENTIAL 

I ( % ) (kg CaC03/t) {kg CaC03/t) (kg CaC03/t) 
I 
I 
!Locked Cycle 0.02 8.22 0.6 24.6 
I 
I 

Tailings 

NOTEi A negative Net Neutralization Potential (Net NP) indicates 
that the sample is a potential source of acid mine drainage. 

24.0 



TABLES 



3.0 RESULTS AND CONCLUSIONS 

(a) Acid base accounting (Table 1) shows the tailings to be 
a net acid consumer with a NET NP value of 24.7 kg caco3 
(equiv) per tonne of tailings. With a sulphur content of 
only 0.02%, acid generation from this material is very 
unlikely. 

(b) Tables 2 and 3 show the calculated values (ug/g) of the 
filtered cake from both solutions, pore water and 
extract, as required by B. C. Waste Management Branch 
regulations for special wastes. The results from both the 
acetic and carbonic acids indicate that the tailings from 
the locked cycle tests did not exceed the B. C. Waste 
Management Branch regulations for special wastes and are 
therefore exempt from classification as special waste. 

(c) Humidity cell test results, shown in Tables 4 to 6 and 
Figures 1 to 4, demonstrate that the tailings exhibit 
very low reactivity, with very low sulphate, acidity and 
conductivity values, and the pH remained stable at above 
7.0. The ICP data show no significant leachability of any 
metals. 

(d) The settling test was allowed to run for a period of 30 
days and the ultimate solids density was reached after 
a period of 14 days at natural pH. The solids density was 
calculated at 69.7% (w/w). The decant solution remained 
turbid at the end of the test. 



SUMMARY 

Acid base accounting, humidity cell weathering tests and 
special waste tests have been conducted on the tailings from the 
Phase V locked cycle tests. In addition, a 10 foot column settling 
test at natural pH was performed. The principal findings and 
conclusions are as follows: 

(a) acid base account test shows the tailings to be net acid 
consumer with a NET NP value of 24.7 kg caco3 (equiv) per tonne of 
tailings. 

(b) the results from both the acetic and carbonic acid tests 
indicate that the tailings from the locked cycle tests did not 
exceed the B.C. Waste Management Branch regulations for special 
wastes. 

(c) humidity cell testing demonstrated that the tailings exhibit 
very low reactivity, with very low sulphate, acidity and 
conductivity values, and the pH remained stable at above 7.0. The 
ICP data showed no significant leachability of any metals. 

(d) the ultimate solids density was reached after a period of 14 
days at natural pH and was calculated at 69.7% (w/w). The decant 
solution remained turbid at the end of the test. Previous testing 
indicated that pH adjustment (6.0) with acid is required to clarify 
the tailings decant solution. 

'------------------------------ COASTECH _____ ___, 
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At the end of the test, more distilled water was added 
so that the total volume (acid + water) was 2000 mL. The pulp 
was then filtered and the filtrate, referred to as "extract", 
together with the pore water were submitted for analysis. 
Total metals analyses are presented in Appendix 2. 

2.3.2 Carbonic Acid 

The test was conducted in accordance with the ASTM D3987 
procedure. 

Dilution water was prepared by bubbling carbon dioxide 
into a beaker of distilled water until the pH of 5. 5 was 
obtained. 

The tailings from the locked cycle test was dewatered by 
vacuum filtration. The filtrate (pore water) was retained for 
subsequent analysis. Sufficient freshly prepared dilution 
water was then added to the filtered cake to give a 4:1 liquid 
to solid ratio (i.e. 20% of solids by weight). The pulp was 
agitated for 20 hours prior to filtration and the filtrate 
(extract), together with the pore water were submitted for 
analysis (Appendix 2). 

2.4 Settling Tests 

A settling test was conducted on the tailings from the 
locked cycle tests at approximately 30% solids (w/w) in a 10 
foot settling column to determine the ultimate settled density 
under hydraulic load. 



1.0 TERMS OF REFERENCE 

This is an addendum to Coastech Report No.4, Project No. 
92105, September 6, 1989. This report presents the results and 
conclusions of the acid base account, humidity cell test, 
special waste tests and a 10 foot column settling test. These 
tests were performed on the tailings from the locked cycle 
tests in the Phase V testwork. 



2.0 METHODS AND PROCEDURES 

2.1 Acid Base Account Test 

A description of the test procedure is provided in 
Appendix 1. In summary, excess hydrochloric acid was added to 
a 2. Og sample and the pulp was agitated for 24 hours at 
ambient temperature. Titration of the residual acid with O.lN 
NaOH was then carried out to pH 8.3 to determine the 
neutralization potential of the tailings. The head sample was 
submitted for sulphide-sulphur analysis to determine the acid 
potential. 

2.2 Humidity Cell Test 

A bed of tailings from the locked cycle tests 
(approximately 1.0 kg) was subjected to alternating cycles of 
dry air (3 days), moist air (3 days), and leaching (1 day). 
The leachates were then analyzed for a number of parameters 
typically including pH, redox (mV), acidity, alkalinity, 
sulphate, conductivity, and dissolved metals by ICP. The test 
was run for 10 weeks. A description of the test procedure is 
presented in Appendix 1. 

2.3 special waste Test 

2.3.1 Acetic Acid 

The test was conducted in according to the procedure 
published by the B.C. Ministry of the Environment, entitled 
"B.C. Special Waste List". 

The tailings from the locked cycle test (approximately 
35% solids) was dewatered by vacuum filtration. The filtrate, 
referred to as "pore water", was retained for subsequent 
analysis. 100 g of the filtered cake was then mixed with 1600 
mL of distilled water and the pH was maintained at 5.0 for a 
period of 24 hours with dilute acetic acid. The pulp was 
agitated throughout the test. 

~--------------------------- COASTECH -----~ 
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Other Weathering Tests 

Other AMD prediction tests which provide a simulation of 
the long term weathering characteristics of mine waste 
materials have been shown to be effective and, for certain 
types of waste and modes of deposition, might be more useful 
than the humidity cell test. Such methods include soxhlet 
extraction tests and shake flask tests (non-biological). These 
and other tests can be carried out at Coastech to meet specific 
requirements. 

DISCUSSION 

Static and kinetic procedures can provide a good 
prediction of the field behaviour of many of the tailing and 
waste rock samples. However, static test procedures alone are 
not likely to provide a definitive assessment of whether a 
particular sample is going to produce AMD. It is more likely 
that a combination of static and kinetic tests will provide a 
more confident assessment but even then, for some samples, 
prediction might be uncertain. The prediction of long term 
weathering characteristics of a tailing or waste rock will 
always have some uncertainty factor if the prediction test is 
carried out on a convenient time scale in the laboratory. 
Longer term testwork can be carried out for larger waste rock 
sizes using column leach tests or other larger scale apparatus. 
such tests can include the evaluation of various waste 
management scenarios such as waste rock blending and the use of 
till covers to minimize AMD formation and impact. 



APPENDIX 2 
PORE WATER AND EXTRACT: TOTAL METALS ANALYSIS 

Sample # Acid used Sample 

H5002 Acetic Pore water 
H5003 Acetic Extract 

J2193 carbonic Pore water 
J2194 Carbonic Extract 
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