\ LN\ (P

Calgary, Alberta T2C 2HS
Telephona: (403) 236-8880

Grain Size Distribution

Project  Nanisivik Drilling  Job # 0255-008-07 TestHole # BGC02-06
Client BGC Engineering Inc. Depth  48ft
Jobh# 22-099-11-1 Description
Date S8ampled Rec'd Oct. 23/ 02
Date Tested  Oct, 25/ 02
Gravel 0.0% - Natural Water Content
Remarks Sand 4.3% Liguid Limit
Sample # 3 Silt  95.7% Plastic Limit
K Values For Use In Computing Clay 0.0% Plasticity Index
Diameter Of Grain Sizes Are Specific Gravity 4.10
Estimated
Gravel Sand Silt Clay
Coarss | Fine |GCoarse| Medum |  Fine
008 T2 34 1 1
e T I
20.0
80.0
70.0 \
600 i
=
o LN
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49-0 1
300 .V ‘
20.0 =
10.0 ! \\
00 WL 1 il L. L D N,
100 10 0.04 0.001
Grain Size (mm)
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Calgary, Albarta T2C 2HS
Telephone: (403) 236-8880

Grain Size Distribution

Project  Nanisivik Drilling Job # 0255-006-07 TestHole# BGC02-08
Client BGC Engineering Ine. Depth  10ft.
Job# 22-099-11-1 Description
Date Sampled Rac'd Oct. 23/ 02
Date Tested Oct, 26/02
Gravel 0.0% Natural Water Content
Remarks Sand 5.3% Liquid Limit
Sample #4 Silt 827% Plastic Limit
K Values For Use In Computing Clay 2.0% Plasticity Index
Diameter Of Grain Sizes Are Specific Gravity 4.14
Estimated
Gravel Sand Sitt Clay
Coarse —l Fine Coarse [ Medium [ Fine
1000 4 21% 4 4 1 1 20
~
i
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Grain Size (mm) -
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“““ 7505 - 40 Street SE

Calgary, Alberta T2C 2HS
Telephone: (403) 236-8880

Grain Size Distribution

Project  Nanisivik Drilling Job # 0255-006-07 Test Hole# BGC02-11
Client BGC Engineering Inc. Depth  20ft.
Job# 22-099-11-1 Description
Date Sampled Rec'd Oct. 23/ 02
Date Tested Oct. 28/02
Gravel 0.0% Natural Water Content
Remarks Sand 30.1% Liquid Limit
Sample #5 gilt  68.9% Plastic Limit
K Values For Use In Computing Clay 0.0% Plasticity Index
Diameter Of Grain Sizes Are Specific Gravity 4.15
Estimated
Gravel Sand Silt Clay
Coarse | Fine |Coarse| Medum |  Fine
100.0 1T ¥ - 1 ]
| R
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Grain Size (mm)
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Galgary, Alberta 72C 2H5
Telephone: (403) 236-8880

Grain Size Distribution

Project Nanisivik Drilling  Job # 0255-006-07 TestHole# BGC02-11
Client BGC Enginsering Inc. Depth  31ft.
Job# 22-099-11-1 Description
Date Sampled Rec'd Oct. 23/ 02
Date Tested Oct. 28/ 02
Gravel 0.0% Natural Water Content
Remarks Sand 6.6% Liquid Limit
Sample #6 Silt 90.4% Plastic Limit
K Values For Use In Computing Clay 3.0% Plasticity Index
Diameter Of Grain Sizes Are Specific Gravity 3.99
Estimated
Gravel Sand Silt Clay
Coarse | Fine |Coarse] Medum |  Fine
21 4 3 16 e 1
00e Rfjiita = 1
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“““ 7505 - 40 Strect SE

Calgary, Alberta T2C 2H5

Talaphone: (403) 236-8880 Grain Size Distribution

Project  Nanisivik Drilling  Job # 0255-006-07 Test Hole# BGC02-12
Client BGC Engineering Inc. ' Depth  79ft.
Job# 22-088-011-1 Description
Date Sampled Rec'd Qct. 23/ 02
Date Tested Oct, 28/ 02
Gravel 0.0% Natural Water Content
Remarks Sand 64.8% Liquid Limit
Sample # 8 Silt 28.1% Plastic Limit
Clay 7.1% ' Plasticity Index
Specific Gravity 2.69
Gravel Sand Silt Clay
Coarse J Fine coarsel Mediurm l Fine
1000 221 ] : 1 0
e g
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90.0 \
B0.0 \
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£
@ 50.0
-
4.0 \
™y
300 '*“_-
e,
e
20.0 <]
'\\'.
Ty
10.0 v,
e
L ]
0.0
100 10 1 0.1 0.01 0.001
Grain Size (mmj}
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Calgary, Alberta T2C 2H5 ,
Telephone: (403) 236-8880 Grain Size Distribution -

Project  Nanislvik Drilling Job # 0255-008-07 Test Hole # = BGC02-13
Client BGC Engineering Inc. Depth  13ft.
Job# 22-099-11-1 Description

Date Sampled Rec'd Oct. 23/ 02
Dafe Tested Oct. 28/02

Gravel 0.0% Natural Water Content
Remarks Sand 74.6% Liquid Limit
Sample # 7 Silt 254% Plastic Limit
K Values For Use In Computing Clay 0.0% Plasticity Index
Diameter Of Grain Sizes Are Specific Gravity 446
Estimated
Gravel Sand Silt Clay
Coarse l Fina CoarsaT Medium l Fine
1000 pik 134 & =

% Passing
=)
(=]

200 o

100 | \

0.0 i .

100 10 1 0.1 0.0 0.001
Grain Size (mm)
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m“ 7505 - 40 Straet SE

Calgary, Albarta T2C 2H5
Telephone: (403 236-8880

Water Content Determination

Project MUNVS e Client Béco EWGIMNEEEIMSG (2L,
Location - Tech Date
| oo ~oX 0 %

HAooss - ;S :lu.zu_z,z:v_ﬁ._

Ff—Io]e RGeix- 0323 ; Ve ST I3]0 5w | S
. [Depth 7 1Bl | _yyy2| P1-22 |Feczig| B2-23| -8 f

Tare # q;f | s ARz Xalf /-’:sg SoA -
Wt Wet + Tare 57—::’5 7y 2570 .-28‘5"5 328 9 ﬁf?’
Wt Dry + Tare Zio ,-5 3‘_?"3 ‘-’{i’b r,?é‘, 9 '35’3 - /%ir
Wt of Water o wo I ———
Wt of Tare xS L Yo .0 dr 3 3.8
Wt Dry Sail R — 1
Moisture Content (%) 7] |\ /52- V179 | 8.0 {22 |20.7 |
Hole# & u/F 03. 04 Szp| Stz #- .5'2,5_3_" > G ORSE| 5724 "?‘?7-'\ SZa f‘_
Depth 7 8-9 | 4723 7 ‘. g
Tare # Qs .[Q_T_{L[!’ZQ & scughi G/ | gor | S+
Wt Wet + Tare Rio 0| K52 g?’a?é Ao | | el 3]e /59 ]
Wt Dry + Tare 2oy 8| 24112579 BT 239G 00 |55
Wt of Water el L i,
Wt of Tare 2.8 | | 4/ ' A2 | '.5','6 Yol 7.
Wi Dry Sof 1 . .
Moisture Content (%) z | o 2.2 - £8 77 |27
Holef Guwi-o3as |  S3Y. Gur-os-e7 [Pl 1 -
Depth e e Lo 7
Tare # Sim | R LKE
Wt Wet + Tare 3596 | by ¥
Wt Dry + Tarc .3‘?’0'7 i 4 ~ 3’§Q ? ' m—-‘.“-.:“-.h:
Wt of Water 4__“.- - _—H _
Wt of Tare 3.9 3‘5 o
Wt Dry Soll )
Moisturc Content (%) .Z i 3 - -

— -
Hole# G wlF-03-4% , Ss2| S8 | o I
Depth T I 4 P e
Tare # AL2% | &M . " —
Wt Wet + Tare | 253.9 /3-8 S AT :
Wt Dry + Tare o 23 . -
Wt of Water - . '. i
Wt of Tare 5% | 28 | R
Wt Dry Soll .
Moisture Content (%) z-7 /7 Z_
Hole# Geam-0s-1] (Se| S e DY o D R ki
Depth XA AR T T I |
Tare # KL | oerl e )
Wt Wet + Tare .. /ﬁf/f 320 | ‘6L3|
Wt Dry + Tare /34 27.5 L /g {1
Wt of Water ) )
Wt of Tare 39 12¢ |41 R I
Wi Dry Safl : | IR D
Moistwe Cotent (%) _| 6 1 8.F 1100 | |\ | ) |
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7505 - 40 Street SE
Calgary, Alberta T2C 2H5
Telephone: (403] 236-8880

Water Content Determination

Project

Ay nf 18 1 Ik -

Location

# piss o088 -o0

Tech

Client  fg= omboews &7
280

Date 1= e 17 fe2

Hole # Suf= -»3- 17

3114

Depth ~

i

Tare #

& o9

Wt Wet + Tare

A

Wt Dry + Tare

o3, )

Wt of Water

Wi of Tare

Wt Dry Soil

Moisture Content (%)

Hole# @z .-85-20
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e )

| <=~ .t’“h(‘b
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Wt of Water
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|
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Moisture Content (%)
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W1 of Water
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4 e —

Wi Dry Soil

Moisture Content (%)
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‘Calgary, Alberta T2C 2H5 |

Tolephone: (409) 2368580 .. Atteberg Limits Determination
% S T ASTMD4318
Client  _ LBE LS Date
Praoject Y Aeaa) ISt 10 /  Job¥
# p2eS o088 -3V
TestHole  Guwr-s3-23 Depth Zox-21.5 s Bz-33 Teceh,

Samph; D Shmae™ S0 2 Si Lone Gr448 Date Sampled e H Juue (7 /o3

Soil Description
Liquid Lirnit . Wn Plastic Limit
Tare No.
Wet + Tare
Dry + Tare
Tare Wt.
Dry - Tare
Wet - Dry
M.C. %
# of Blows Average
f(/p,s (t(,. - Natural Moisture Content L(L%=)
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M ]
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* 7808 - 40 Street SE
Calgary, Alberta T2C 2H5

Telephane: (403) 236-6360 Atteberg Limits Determination
, ASTM D4318
Client Sl 275 Date
Project Lear) 1Sl 1K Job #
o2 ~TO0F 3
. v
TestHole «jalz-o3-/7 Depth siofs510%.F S (27 Tech.

Sample ID

Date Sampled Ll ﬁﬁ/ﬂ/g

Soil Description

Liquid Limit Whn Plastic Limit
Tare Na. : .
Wet + Tare
Dry + Tare
Tare Wt.
Dry - Tare
Wet - Dry
M.C. %
# of Blows Average
. Natural Moisture Content (%)
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““9\ 7505 - 40 StreetSE

Calgary, Albatta T2C 2H5
Tolephona: (408) 236-8880

Aggregate Analysis Report

Sieve Size | % Passing Client BGC Engineering Inc¢.
(mm})
Address 1605 840-7 Ave S.W.
200
150 Attention Mr. Gerry Ferris
100 :
80 Project Nanisivik Job # 33-099-10-1
50 BGC # 0255-008-03
40
25 Date Sampled  Rec'd June 17/ 03 By Client
20 Date Tested Juns 18/ 03 By TH
12.5
10 Aggregate Type SAND, trace of silt & clay
5
- 2.5 100.0
1.25 99.7
0.63 96.4 Comments GWF 03-21
0.315 89.0 Sample # 137
0.16 50.5 M.C.=12.0%
0.08 18.4
100.0 I
90.0 ¥
70.0 \
60.0
\
E 50.0 \
®
409
300
200 -
100
0.0
§§£E$ﬂ&§ “3"§§§§§
Sieve Size (mm)
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9786 S6% ¥8Z IVd 9T:6T HAL ¢€0/%2/90




“““ 7505 - 40 Stroet SE

Calgary, Alharta T2C 2HS

Telephone: (403) 236-8880 Grain Size Distribution

Project Nanisivik BGC # 0255-008-03 TestHole # GWF03-07
Client BGC Engineering Inc. : Depth $45
Job# 33-099-10-1 Description SAND, some silt, some gravel, trace of clay

Date Sampled Rec'd June 18/ 03
Date Tested June 21/03

Gravel 18.9% Natural Water Content  10.3%
Remarks Sand 57.2% Liquid Llmit
Sik  19.8% Plastic Limit
Sample # 45 Clay 4.1% Plasticity Index

Specific Gravity 2.83

Gravel Sand Silt Clay
Coarse ] Fine Coarser Medium I Fine
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80.0 4 \
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Grain Slze (mm)
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“““ 7508 - 40 Street SE

Calgary, Alberta T2C 2H5
Telephana: (408) 236-8880

Grain Size Distribution

Project Nanisivik BGC # 0255-008-03

Client BGC Engineering Inc.
Job #  33-099-10-1

Date Sampled Rec'd June 17/03
Date Tested June21/03
Gravel
Remarks Sand
Silt
Sample # 127 Clay

K Valuss To Determine Particle Diameter Have
Been Extrapolated From Table 3 Of ASTM D422
For Specific Gravities Not Listed In Table 3.

Description

0.0%
25.0%
73.4%
1.6%

1

Test Hole # GWFQ3-20
Depth 8127
Sandy SILT, trace of clay

Natural Water Confent  15.7%
Liquid Limit
Plastic Limit
Plasticity Index
Specific Gravity 3.89

Gravel Sand

Coarse I Fine Gca;se] Medium —_r

Fine

Silt Clay
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90.0 4+
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T B
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% Passing
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Calgary, Alberta T2C 2H5

Telephone: (403) 236-8880 Grain Size Distribution
Project Nanisivik BGC # 0255-008-03 TestHole # GWF03-21
Client BGC Engineering Ine. Depth S136
Jobh # 33-099-10-1 Description  SILT, trace of sand, trace of clay

Date Sampled Rec'd June 17/ 03
Date Tested June 21/03

Gravel 0.0% Natural Water Content  18.5%
Remarks Sand 7.5% Liquid Limit
Sit  90.1% Plastie Limit
Sample # 136 Clay 2.4% Plasticity Index
K Values To Determine Particle Diameter Have Specific Gravity 3.92

Been Extrapalated From Table 3 OF ASTM D422
For Specific Gravities Not Listed In Table 3.

Gravel Sand Silt Clay
Coarsa | Fine Goarsel Medium | Fine
1000 20 - s L~ S
N1,
-"‘ho.. y
80.0 4 : n =]
80.0 - A
\

70.0 44 \

8
(=3
P

% Passing
g
(=]
/

100 $+-

; '-—.L
0.0

100 10 0.01 0.001

r 2.1
Graln Size (mm)

8003 ‘Id3d DNISVHOMNJ 8188 G6F ¥§7 XVd LT:'8T HAL ¢€0/¥3/90



11/20/02 WED 14:59 FAX

@oo1

- EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

FACSIMILE COVER SHEET

Date: November 14, 2002 Total Number of Pages: (including this page) 2
Attention:  Mr. Jeff Claypool

Company: GBC Engineering

Fax No.; 250-5330 Telephone: 250-5185

From: Garth Erickson File Number: 4300181
Subject: Point Load Testing

Please circle as appropriate:  Originalto follow YES / NO  ByMail/Other YES / NO

Message:
Please find attached the results of the axial and diametral point load testing performed on the five
rock core samples delivered to our office.

We trust this information meets with your present requirements, however if you have any
questions please contact our office.

Respectfully submitted,

EBA Engineering Consultants Ltd.

Garth Erickson Bozena Czamecki, P. Eng.
Laboratory Supervisot Senior Project Engineer
GE:BC:dlc

Attachment
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67111 — 36 Strest, S.E., Calgary, Alberta T2C 3W2 - Tel: (403) 236-9700 - Fax: (403) 236-7033
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11/20/02 WED 15:00 FAX

002
EBA Engineering Consultants Ltd.
Standard Test Method for Determination of the Point Load Strength Index of Rock
ASTM D35731-95
DIAMETRAL LOADING
SAMPLE CORE MAX. LOAD Is 19,:5a)
NUMBER NUMBER L (mm) D (mm) (Tbs) (Mpa) (Mpa)
6121 BG-C02-02, 52' 38.25 36.10 1775 6.1 5.2
6122 BG-C02-03, 54' 39.14 36.09 1680 5.1 4.9
6123 BG-C02-06, 57' 38.78 36.09 1550- 53 4.6
6124 BG-C02-11, 81' 40.13 36.11 1920 6.6 5.7
6125 BG-C02-12, 80’ 39.54 36.10 1850 6.3 5.4
AXTAL LOADING
SAMPLE CORE MAX. LOAD Is Tsso)
NUMBER NUMBER D (mm) W (mmim) (ibs) (Mpa) (Mpa)
6121 BG-C02-02, 52' 18.71 - 36.09 1210 15.4 9.9
6122 BG-C02-03, 54' 21.22 36.09 1375 13.6 9.2
6123 BG-C02-06, 57' 19.14 36.11 1200 14.6 9.5
6124 BG-C02-11, 81 21,39 36.10 1300 12.6 8.6
6125 BG-C02-12, 80' 19.69 36.11 1375 15.8 10.4
REMARKS:




Nanisivik Mine, a Division of CanZinco Ltd. February 6, 2004
0255-008-03

APPENDIX V - THERMAL CONDUCTIVITY TEST REPORT

N:\Projects\0255 CanZinco\008 2003 Geotech. Services\03 Drilling Prg & Talik Rpf\Talik Report\Talik Report Final.doc
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" EBA Enginéering Consultantsf ctd.

Creating and Delivering Better Solutions

September 12, 2003

EBA File: 1100035

VIA FAX: (403) 250-5330 (6 pages)
BGC Engineering Inc.

1605, 840-7 Avenue S. W.

Calgary, Alberta, T2P 3G2

Attention:  Mr. Jim Cassie, P.Eng.

Subject: Laboratory Tests on Mine Tailings

1.0

2.0

Test Results for Nanisivik Mine Sample
(BGC Project No. 0080-019-01)

INTRODUCTION

'EBA Engineering Consultants Ltd. (EBA) was retained by BGC Engineering Inc. (BGC)

to measure specific thermal and index properties for samples of tailings from Nanisivik
Mine and Lupin Mine. This letter presents the test results for a sample from the

Nanisivik Mine. Test results for a sample from the Lupin Mine will be reported in a
separate letter.

As specified in your letter to EBA dated August 28, 2003, EBA conducted the following
tests on the provided sample:

1. Thermal conductivity in both frozen and unfrozen states;
2. Unfrozen water content versus freezing temperature; and

3. Index tests to measure the frozen bulk density, water content, particle size
distribution, and specific gravity.

The letter also presented specific instructions on preparing the sample.

SAMPLE PREPARATION AND TEST METHODS

EBA received two 20 L pails of tailings, one containing coarse-sized particles in a damp
state, and the other containing fine-sized particles in a wet state. The tailings from the
two pails were blended at approximately a 1:1 ratio (by volume). The blended sample
used in the tests had a gravimetric moisture content of 15.5% (volumetric water content

L

14940 - 123 Avenue, Edmonton, Alberta T5V 1B4 - Tel: (780) 451-2121 - Fax: (780) 454-5688 ebQ

e-mail: edmonton@eba.ca - Web Site: www.eba.ca



" 1100035 B ( September 12, 2003

3.0

of 37.8%) and a frozen bulk density of 2730 kg/m®. These values were within the ranges
specified by BGC. '

Thermal conductivity was measured using the thermal needle probe method in
accordance with the ASTM test procedure D5334-92.

The unfrozen water content curve was determined using the Time Domain Reflectometry
(TDR) technique (Topp et al.,1980; Patterson and Smith, 1981; Smith and Tice, 1988).

The sample was immersed in a temperature-controlled bath. The TDR test was
conducted when the sample was in thermal equilibrium with the bath fluid.

TEST RESULTS

Figure 1 presents the grain size curve of the blended sample.
The measured speciﬁc' gravity of the bulk sample is 3.92.

The measured thermal conductivity values are 1.9 W/(m°C) at room temperature and
3.2 W/(m°C) at -15°C.

The volumetric unfrozen water contents at different sample temperatures were estimated
using the empirical relationship developed by Smith and Tice (1988). This relationship
was calibrated with the nuclear magnetic resonance (NMR) technique and is considered
the most accurate available for frozen soils.

The test results are summarised in Table 1 and shown in Figure 2.

: Table 1
ESTIMATED UNFROZEN WATER CONTENT SUMMARY
Temperature (°C) Volumetric Unfrozen Water Content (%)

-11.9 _ 49
-5.8 6.4
-3.0 7.6
2.0 8.5
-1.3 9.6

-1.0 10.8

-0.6 129

0.4 14.8

0 37.2

XDI01\Projects\200311 100035191 BGC Eng Sepe3 doc




1100035

September 12, 2003

40 CLOSURE

We trust that this letter meets your current requirements. Please contact us if you have

any questions.

Yours truly,
EBA Engineering Consultants Ltd.

Prepared by:

G Zhéng, Ph.15.

Geotechnical Specialist

Circumpolar Regions
(Direct Line: (780)451-2130, ext. 501)
(e-mail: gzhang@eba.ca)

Attachments

X010 1\Projectsi20031 100035101 BGC Eng Sept.03.doc

Reviewed by:

.I.C. Seto, P.Eng.
Senior Project Engineer

Circumpolar Regions
Direct Line: (780)451-2130, ext. 273
(e-mail: jseto@eba.ca)




