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BGC ENGINEERING INC.

AN APPLIED EARTH SCIENCES COMPANY

1605, 840 — 7 Avenue S.W. , Calgary, Alberta, Canada. T2P 3G2
Phone (403) 250-5185 Fax (403) 250-5330

PROJECT MEMORANDUM

To: Gartner Lee Ltd. Fax No.: Via email
Attention: Eric Denholm CC:

From: Geoff Claypool (Ext. 104) Date: February 4, 2004
Subject: Results of Drilling and Geothermal Monitoring at Nanisivik Landfill

No. of Pages (including this page): 4 Project No: 0255-008-10

This memorandum has been prepared to summarize the results of geotechnical drilling and
results of geothermal monitoring at the Nanisivik Landfill in 2002 and 2003.

In September 2002, Mr. Geoff Claypool, P.Eng. of BGC Engineering Inc. supervised a
geotechnical drilling program to observe the subsurface ground conditions at various locations
around the Nanisivik Mine site. As part of the investigation one borehole was drilled at the
Nanisivik Landfill. The borehole (BGC02-14) was drilled approximately 50 m north of the toe of
the landfill within the bottom of the surrounding valley. Chilled brine was used as drilling fluid
and BQ size (max 36.5 mm diameter) core was recovered, when possible, using a double-tube
sample barrel. A detailed permafrost/ geotechnical log was created for the borehole. Recovered
samples were visually logged for ice content and grain size. Response of the drilling equipment
as the borehole was advanced through the subsurface was also noted. The geotechnical log for

the borehole is attached to this memo. A thermocoupie string was installed in the borehole to
monitor ground temperatures.

The borehole was drilled to an approximate depth of 8 m below ground surface. The
stratigraphy was observed to consist of the following:

1.5 m of sand and silt overlying
e shale bedrock.

Visible ice was observed within the fractures of the highly to moderately weathered shale. The
quality (RQD) of the shale varied between 0 and 58%.

No lab testing was completed on the samples collected from the borehole at the Landfill.

This communication is intended for the use of the above named recipient. Any unauthorized use, copying,
review or disclosure of the contents by other than the recipient is prohibited.

N:\Projects\0255 CanZinco\008 2003 Geotech. Services\10 Landfill Clos. Plan\Landfill Memo.doc
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BGC Project Memorandum

To: Eric Denholm ~ Gartner Lee Ltd. From: Geoff Claypool - BGC Engineering Inc. Date: February 4, 2004
Subject: Results of Geotechnical Drilling and Geothermal Monitoring at Nanisivik Landfill Proj. No: 0255-008-10

The thermocouple has been monitored four times since the installation in September 2002, The
results of the monitoring are illustrated graphically on the attached thermocouple plot. The
monitoring data indicates ground temperatures at depth are approximately -10°C. This data

verifies the field observations made in 2002 that permafrost conditions exist in native ground
proximal to the Nanisivik Landfill.

This memo has been developed to summarize the results of the geotechnical investigations
conducted at the Nanisivik Landfill in September 2002. Should you have any questions or
comments regarding any of the information presented in this memo please do not hesitate to
contact the undersigned.

BGC Engineering Inc.
Per:

Geoff Claypool, B.Sc., P.Eng. (AB)
Geological Engineer

This communication is intended for the use of the above named recipient. Any unauthorized use, copying,
review or disclosure of the contents by other than the recipient is prohibited.
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Date Drilled: Sept. 29, 2002

Contractor & Rig: Mine's Diamond Dirill

Drill Method: Chilled Brine Coring
Hammer Type: N/A

DRILL HOLE # BGC02-14

Location: Toe of Nanisivik Landfill
Elevation: N/A

Co-ord: 15301.5N, 15360.4E
Logged by: G. Claypool

Page 1 0of 1

Project No. 0255-006-07
Reviewed by: J. Cassie
Notes: Brine Temp. = -2.3C, Thermocouple
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BGC ENGINEERING INC.

CLIENT: Nanisivik Mine, a Division of CanZinco Ltd.
PROJECT: Geotechnical Investigation

Calgary, AB

AN APPLIED EARTH BSCIENCES COMPANY
Phone {403) 250-5185

Final Depth: 8.1 m




Nanisivik Mine, a Division of CanZinco Ltd. 22/01/2004
0255-008-03
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Nanisivik Landfill Facility
Summary of Subsurface Water Quality

Sample m-" TPO2-101 Tro2-102 TPO3-187 LF-WSEEP
E Gartner Lee Sample Date:| 2002.07-27 | 2003-08-01 | 2003-08-16 | 2003-09-05 | 2002-07-27 | 2003-08.01 | 2003-08-16 | 2003-09-05 | 2003-08-19 | 2002-07-27 | 200207-27 | 2003-08-19
PARAMETER | UNITS | mMDL | CEQG FWAL X 10
Volatile Petralenm lydrocarbony
|Benzene ug/L 05 700" <0.5 - - - - - - - <05 -
|Totuene ug/L 05 20" <0.5 S 5 H « 5 2 : <05 B
|Ehyibenzenc ug/l. 05 S <0.5 2 : : T E <05 -
m/p-xylens gl 1.0 - <1.0 - - - - - - <1.0 -
o-xylenc ugL 0.5 - <0.5 - - - - - <i).5 - -
Total Petroleum Hydrocarbons
GRO (<C10} mg/L 02 <0.2 - - - - - = - = <) 2 5 =
DRO(C10-C24) mg/L 0.07-0.2 <0.2 =02 <0.07 <0.2 <0.2 <02 <0.07 <0.2 <0.07 =02 <007
(GRO + DRO mg/L 0.2 - <0.2 = - - - - - - - <0.2 - -
INORGANICS dissolved dissolved dissolved dissolved dissolved dissolved dissolved dissolved dissolved dissolved total dissolved
Isilver (Ag) mglL | oovo01 0.001 <0.0001 - = <0 0001 : B 4 P 0.0002 <0.0001
JArscnic (As) mgl | 0001 0.05 <0.001 2 <0.001 3 E 2 : 0.002 <0001 i
|Boran (B) myy/L 0.02 f <0.02 i E % <0.02 3 T - - 0.99 <005 =
|Barium (Ba) mg/L 0.01 s 0.02 E R 0.02 = F 2 £ 0.06 002 =
Beryllium (Be) mg. | 0.001 0.08 <0.001 - - <0.001 - = < <0.001 <0,001 -
Calcium (Ca) mgL ] - ia - - - 36 - - - 65 [X] -
Cadmium (Cd) «nm____. 0.0001 0.00017" <0.0001 - - <), (W 1 - - - 00015 <0.0001 -
Cobalt (Co) mgl. | 0.0002 E <0.0002 - : - <0.0002 i 2 - - 0.0067 0.0005 =
Chromium (Cr) mgll | 0.001 089" 0,001 - i R 0.001 - - z 0.002 0.004 5
Chromium"" _mglL 05 . <0.05° - . - <008 " - - <0.05' <0.03 .
Copper (Cu) _mgl. | o001 0.02-0.04° 0.002 - - - 0.001 - - - 0.073 0.001 -
|!1ardness as CaC0y mgL 1 - 161 - - - 189 - - - - 272 06 -
Antimony (Sh) mgL 0.001 - <0.001 - - - <0.001 - - - 0015 <0001 -
Lead (Ph) mg/L 0001 0.01-0.07 <0.001 - - <0001 - - - 0003 A_u.:._.__r -
Aagnesium (Mg) mg/L 1 % 21 - 5 z 24 2 E 26 36 -
Mercury {Hg) mg/L 0.0001 0.001 - = - - - - - - = <0.0001
Molybdenum (Mo) mg/l 0.005 0.73" <005 - - <0.005 - - - 0.00% 0.007 -
Nickel (Ni) mgL | 0.005 0.25-1.50° <0005 5 s - <0.005 < S 0.021 <0.005 -
lab pH >h.5 and <9 802 = - - 7.90 = - - 7.67 712
—mfn_naza (Se) mg/L 0.001 0.01 <0.001 - - <0001 i - - 0.006 <0.001 -
Sodium (Na) mgL 2 - <2 - - 5 - - - - - - -
Sulphate (SO,) mg/L 1 9 = - - L - - - - 1340 265
Thallium (T1) mg/L 0.001 - <0.001 - - <0,001 - - - <0001 <0.001 -
Vanadium (V) _mglL 0.001 = <0.001 - - <0,041 - > - <0001 0.001
Zinc (Zn) H.M.,—. 0.005 0.3 <0.005 - - - <0005 - - - - 0.974 0.016 -

[ Bold _ |Concentration is greater than or equal to the Reference

Motes:

*-" means analysis not conducted or no guideling

“<* means less than the method detection limit (MDL) indicated

u) Conadian Envirenmental Guidelines (CEQG) for the protection of Freshwuter Aquatic Life (FWAL) for surface water
b) CEQG for FWAL is mulsipli
¢} Guideline varics with hardness

d) Guideline for

for

by ten a3

is

quality

| fram the total concentration based on pil and temperature

¢} Interim Guideling, where water quality guidelines based on the CCME water quality protocol have not been developed yet
f) The analytical method detection fimit (MDL) exceeds or is equal to the Federal Guidelines

) Excecdance depends upon hardness where no h ion is availabl
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Nanisivik Landfill Facility
Summary of Surface Water Quality

NML-26
mu Gartnor Leg 1950.06.26 | 1995.07-2K | 2000-06-21 | 2000-07-21 | 2002-08-16 | 1003-06-17 | 2003-07-08  2003-07-11 | 2000.07-18 | 2003.07-25 | 2003-08-00 | 2003-08-08 | 2000.08.15 | 2003.08-22 | 2003-08-27 | 2003-09-05 | 20030912
I— Total N Flow
PARAMETER | UNITS | MDL |CEQG FWAL'| WL Critarial
L]
Temperaiure c - - 19 10 15 56 142 [ 187 15 104 101 19 57 1.6 14 16 16
ficld p - . >6,5 and <9 60-95 R.14 541 178 B.55 [ 615 6.68 6.7% 152 179 172 745 653 119 1030 117
Conductivity ms - - - 250 1050 492 m - [ 118 11 10 167 154 32 183 442 152 182
755 mp/L - 10 [ ¥ 0.8 [F] [ 12 18 (13 1.6 1 14 [¥] 1% 0.4
[Todal Peiraleam #yidracarhom
"0il& Grease™ my/L s 0 B = = -
[GRO (<C10) mg/L 0.2 - . 5
DRO (C10-C24) mgll | 00702 . <01
[GRO + DR mgiL 02 = B z : : 7 : : B 3 . = 2 7
INDRGANICS Intal Ipss] 1o13) [LT] ipiz) iniz} [ Iinl 1o18) [l iais) tots) 1utal 1otal [ ioial
Cadmium (Cd) mgil | 0.0001 0000017 001 - <0001 <0001 <0.001" - <00’ <0001’ 00004 00005 0.000% 0005 0008 00005 00006 0.0005
Lead (Pb) mgil 0.001 0,00]-0,007* 0,20 E = <0001 <0001 0.0 0.002* <00 0013 0,084 0,005 0,003 0003 0.004° 0.003° 0.0a1*
Zinc (Zn) mgl | 0.008 .03 0.50 0.129 0,705 0.035 0.156 0.115 <.005 < 005 0028 0.037 0.032 0.039 0,057 0,046 0.04 0.06 -

_ Boid |Cancentration is greater than or equal to the CEQG FWAE and less thaq the WL Criterid

Notes:

=" menns analycls nol conducted or no gaideline

<" means bess than the method detection limid (MDOL) indicated

) Canadian Environmental Guidelmes (CEQG) for the protection of Freshwater Aquatse Life (FWAL) for sirfuce water

) Water Licence effluent discharge erifenia - maxmmum concentration m » grab sample

) Gudeline veries with hardness

d} Guideling for “uniopized” ammonis is {roem the total ion hased on pli and temp

¢} Interim Guideline, where water quality guidelines hased on the CCME water quality prolocal have not been develaped yer
1) The analytical method detection lrmit (MIH.) excesds or is equal 1o the Federal Guidelnes

B} Exceedance depends upan kardness where oo hardness concentration 1s available
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