BGC Project Memorandum
To: Ken Bocking - Golder Associates From: Geoff Claypool - BGC Engineering Inc. Date: February 6, 2004
Subject: Geotechnical Investigation of Proposed Spillway Area Proj. No: 0255-008-08

FIGURES

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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Core recovery BGC03-05.
Proposed spillway area.

Core recovery BGC03-06.
Proposed spillway area.

; Note Ice
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DRAWINGS IS RESERVED PENDING OURWRITTENAPPROWVAL.
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variety of grain sizes.

Photo of sidewall of test pit from spillway area investigation in 2002. Note

View looking upslope (west) in proposed spillway area. Note location of
dolostone outcrop on right side of photo.
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BGC Project Memorandum

To: Ken Bocking — Golder Associates From: Geoff Claypool — BGC Engineering Inc. Date: February 6, 2004
Subject: Geotechnical Investigation of Proposed Spillway Area Proj. No: 0255-008-08

BOREHOLE LOGS

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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ROCK CORE LOG Sheet: 1 of 1

Project Number: 0255-006-03 Boring Number: BH-01 Elevation: 372.63 m

Project: Spillway Alignment Investigation _ Co-ords: 13189.4N / 17624.7E (Mine Grid) Datum: N/A

Date: May, 2002/ July, 2002 Drilling Contractor: Nanisivik Mine Reference Point:

Logged By: Neil B. (NML)/ J. Cassie (BGC) Drilling Method Diamond Drill BQ Coring  Inclination: Vertical
Water Level: N/A and Equipment: Chilled Brine Start/Finish: N/A

DISCONTINUITIES LITHOLOGY STlR)E?gTH COMMENTS
[ D T SIZE AND DEPTH
Fract| Angle |  ORIENTATION, OF CASING,
wrt ROUGHNESS, Fl SS
H PEr | Core PLANARITY x| = LUID LOSS,
E 0.3m Axi 4 ROCK TYPE, COLOR, MINERALOGY, TEXTURE, H T 2 CORING RATE
z | -|2 . NFIL L NG WEATHERING, HARDNESS, AND ROCKMASS | 8 | £ | £ AND
e [ElS|zlzl MATERIAL AND CHARACTERISTICS = | £|%| smoorhness,
= | =222 g THICKNESS, | &|3| caving ROD
o |E|%|G|c|8 6. |30 STAMNG. AND B| §|E| Droes TesT
A s % & 3]
w 0|0O|r|v|x %._ P Bl i) » | = |a | RESULTS, ETC.
3726 Top of Surface
0.0 . f
R IILL
- GRAVEL, with Sand and Cobbies, trace Silt.
HEE
L 1.0 ' ; 0-.75 m - Mostly quartz sandstone with bits of
; red sandstone and hematite.
= |
! ! .75 - 2.70 m - Predominantly pebbles of
|20 sandstone, quartz sandstone, dolostone and
? : shale.
L j : @ 2.70 m - Ice observed
369.9 N
| 54 ) @ 2.75 m grades to:
| i SAND and SILT, Gravelly, trace Cobbles, red
i i | brown, oxidized, visible ice.
I |
|46 | : 2.75 - 3.66 m - Fragments of quartz sandstone
' H i and dolostone.
! !
i I : 3.66 - 5.8 m - Predominantly red sandstone
< i1 | (Sand), shale and fragments of quartz
T HER sandstone.
i . @ 4.60 m - Ice observed
366.8 L
366.5 |50 | '
| 15 cm of intact dolostone and then small
= \ fractured bits of dolostone in red clay, sand /
| \and the grey dolomud. /
=2 Wi INTACT BR (DOLOSTONE) |
z i ; ! Dark grey to black dolostone with tiny white
& | : clasts of dolorudite.
[E'O @ 6.70 m - Ice observed
90
i
%26 | . |}
¢ Project No.: 0255-006-03
BGC ENGINEERING INC. el Eb
AN APPLIED EARTH BSCIENCES COMPANY _
Calgary. AB Phone (403) 250-5185 Final Depth' 10m




ROCK CORE LOG Sheet: 1 of 1

Project Number: 0255-006-03 Boring Number: BH-02 Elevation: 379.36 m
Project: Spillway Alignment Investigation _ Co-ords: 13157.9N/ 17532.2E (Mine Grid) Datum: N/A

Date: May. 2002/ July. 2002 ~ Drilling Contractor: Nanisivik Mine _____ Reference Point:
Logged By: Neil B. (NML)/ J. Cassie (BGC) Drilling Method Diamond Drill, BQ Core Inclination: Vertical

Water Level: N/A and Equipment: Chilled Brine Start/Finish: N/A
DISCONTINUITIES LITHOLOGY DA'HFiTH COMMENTS
“DEPTH, TYPE
' ' SIZE AND DEP
Fract Angle ORIENTATION, OF CJ\SINGTH
| owrt ROUGHNESS, FLUID LOS ;
= Pe’ | Core |  PLANARITY ¥ lx) S,
E 0.3m Axi 4 ROCK TYPE, COLOR, MINERALOGY, TEXTURE, 5| 2 £ | CORING RATE
z ||, s INFILLING WEATHERING, HARDNESS, AND ROCK MASS 2] =t AND
S |E|3|zlgl~ MATERIAL AND CHARACTERISTICS = | €% smoornness,
= | |2]|E|E] s THICKNESS, £| 2 |3| caving roD
> L SURFACE %’ 22| orors TEST
w o Olo e = v
m |8|8[°|a[8]2.0,]30, | STANNG AND % | = | €| resuLTs.ETC.
379.6 aig Top of Surface
H TILL
- : ! GRAVEL, Sandy, with Cobbles, trace Silt.
i i
| .
10 | Composition of material consists of :
{ ! quartz sandstone, red sandstone, hematite,
n ! | i dolostone, and minor shale.
|
20
|
| i
376.9 [
3.0 H 5 ESBR (DOLOSTONE)
! ! f Light coloured recrytallized dolostone with
il L1 moderate dark stringers. Moderate solution
F | [ pitting, vugs lined with small dolostone
| 40 : | crystals.
. | ! 3.35-3.8 m - red sandstone and clay with
3748 i : s | fragments of quartz sandstone and hematite
50 R i
% . 4.72-4.88 m - core is fractured and there is
| i | i some red sandstone/mudstone
HIRE INTACT BR (DOLOSTONE)
6.0 ! | L ! Grey dolostone varying between finely R4 | sw
B laminated and slightly mottied. Moderate
- 18 ! solution pitting.
SR
7.0 ! |
—8.0 :
r_g.o |
= é \
369.6 | ., il
INC Project No.: 0255-006-03
BGC ENGINEERING INC. Ay
AN APPLIED EARTH SCIENCES COMPANY _
Calgary. AB Phone (403) 250-5185 Final Depth: 10.m




Project Number: 0255-006-03

ROCK CORE LOG

Boring Number: BH-03

Sheet: 1 of 1

Elevation: 384.05m

Project: Spillway Alignment Investigation  Co-ords: 13127.1N / 17477.9E (Mine Grid) Datum: N/A

Date: May, 2002/ July,2002 _ Drilling Contractor: Nanisivik Mine
Logged By: Neil B. (NML)/ J. Cassie (BGC) Drilling Method Diamond Dril/ BQ Core

Water Level: N/A

Reference Point:

Inclination: Vertical
and Equipment: ChilledBrine ~ Start/Finish: N/A

DISCONTINUITIES LITHOLOGY S"'%if‘rgm COMMENTS
DEPTH, TYPE,
per cwﬂ ROUGHMESS, % “ FLUID LGSSI.
£ 03m | Lo PLANARITY, ROCK TYPE, COLOR, MINERALOGY, TEXTURE, | x | € (& | CORING RATE
z | |2 " ITHLING WEATHERING, HARDNESS, ANDROCKMASS | B | £ | £ AND
g AHEE N MATERIAL AND CHARACTERISTICS = | £ | 8| SMOOTHNESS,
EZIE|IE|E] s THICKNESS, £| 2 |3| caving RroD
S |Elulegle|s SURFACE 2l £ |2 VNG,
W o1%|8|c|d|B £| 5 |E| oroes,TEST
z |8|8|R|a4|8|2.6.030, STARSIC: ANG #| 2 | &| ResuLTs, ETC.
5841 0.0 S Top of Surface
THIRE TILL
L i i , GRAVEL, Sandy, with Cobbles, trace Silt.
10 { Composition of materials consists of:
quartz sandstone, red sandstone, hematite,
L dolostone and minor shale
20 - 0-.61m - predominantly quartz sandstone
_ -61-2.74m - crumbled red sandstone
a0 : - 2.74-5.5m - chunks of hematite, quartz
| i sandstone and dolostone with red sand/clay
L i | and grey dolomud
|40 ! !
i RN
'| RER
5.0 :
! b
3786 [
i
§ ESBR (DOLOSTONE)
6.0 _ , Brecciated clasts (up to 1.5") of quartz and
i dolostone in red clay and grey dolomud
: 6.86-7.32m - 6" of dolostone, 7 " of red
L?.o B | ! hematite, then dolostone with gravel to 7.32m
- [ i
376.1 H ]
—8.0 ‘ T N E
i i Light grey recrystallized, mottled dolostone
with dark stringers.
{ i
=4 I | 7.32-10.0m - perfect recovery =W
F E i Fractures with red staining at 7.62m
i
i
374.1 - r [ |
Praoject No.: 0255-006-03
BGC ENGINEERING INC. e e o
LN APPLIED EARTH SCIENCES COMPANY _
Calgary, AB Phone (403) 250-6185 Final Depth: 10 m




Project Number: 0255-006-03

ROCK CORE LOG

Water Level: N/A

Boring Number: BH-04
Project: Spillway Alignment Investigation  Co-ords: 13166.7N / 17398.0E (Mine Grid) Datum: N/A

Date: May. 2002/ July. 2002 ~ Drilling Contractor: Nanisivik Mine
Logged By: Neil B. (NML)/ J. Cassie (BGC) Drilling Method Diamond Drill/ BQ Core

Sheet: 1 of 1

Elevation: 386.73 m

Reference Point:
Inclination: Vertical

and Equipment: ChilledBrine ~~__ Start/Finish: N/A.

DISCONTINUITIES LITHOLOGY > 'anAiTiﬁT“ COMMENTS
DEFTH, TYPE
, TYPE, s PTH
Fract| AnG'e |  ORIENTATION, Izgrngfs::Es
peei | ST | ROUGHNESS, « | .| FLuDLOSS,
£ g | 1%% | DLONANTY ROCK TYPE, COLOR, MINERALOGY, TEXTURE, | x | € | 8| CORING RATE
z || s INELLNG WEATHERING, HARDNESS, AND ROCKMASS | B | £ [ £ AND
S |E|3|=lgl- MATERIAL AND CHARACTERISTICS = | £(%| smootkness,
< |z |[EtS1E THICKNEES, 5| 8|3| caviNg, rOD
R e e SURFALE §| S |E| orops, TEST
2 |g(s|ele]gl2,6, |30 STAINING, AND Z| £ 18| resuLts,eTc
- % M lllF | TICHT: w o R 3
386.7 B0 Top of Surface
) T P
L j SAND and GRAVEL, Cobbley, trace Silt,
i i brown with red oxidation staining.
10 | !
3855 { I Composition of materials consist of:
E 3 | Red sandstone, dolostone and quartz
| ! sandstone.
e | ESBR (DOLOSTONE)
| {
384.3 i ; Fractured dolostone with iron staining and
B | '\ minor dolomud on fracture surfaces. ki
30 L INTACT BR (DOLOSTONE)
| | Light grey dolostone and partially recrystalized
L { | | dolostone. Minor solution pitting.
8! !
| —4.0 i I
p— ] I|
5.0 i
B I
; HaE
| 6.0 !
| .
b 7.0 i !
L
—8.0 : |
B ! |
‘—9.0
3767 | o
Project No.: 0255-006-03
BGC ENGINEERING INC. ]
Borehole No.: BH-04
Al APPLIED EARTH SCIENCES COMPANY )
Calgary. AB Phone (403} 250-5185 Final Depth: 10m




ROCK CORE LOG Sheet: 1 of 1

Project Number: 0255-006-03 Boring Number: BH-05 Elevation: 385.91 m

Project: Spillway Alignment Investigation  Co-ords:

13206.7N / 17332.6E (Mine Grid) Datum: N/A

Date: May, 2002/ July, 2002 ~ Drilling Contractor: Nanisivik Mine______ Reference Point:
Logged By: Neil B. (NML)/ J. Cassie (BGC) Drilling Method Diamond Drill/ BQ Core Inclination: Vertical

Water Level: N/A and Equipment: Chilled Brine Start/Finish: N/A
DISCONTINUITIES LITHOLOGY Sara || COMMENTS
N DEPTH, TYPE, SIZE AND DEPTH
Fract| Angle |  ORIENTATION, OF CASING,
wrt ROUGHNESS, FLUID LOSS
= per | ¢ TY B | x .
E Gam | 2O | PLANANITE ROCK TYPE, COLOR, MINERALOGY, TEXTURE, | x | & | & | CORING RATE
z | v INFILLIG WEATHERING, HARDNESS, ANDROCKMASS | £ | £ | £ AND
S |E|3|zlzl~ WATERIAL AND CHARACTERISTICS = | £ | 8| smoOTHNESS,
E zlulzlalE T:{f:;ﬁ:s:' B| 2 |J| cavie roD
i e |GG ¢| @ | £| DROPS,TEST
o |&8|8]|F|w|]2.8.]30, | STAINING,AND & | = |&| resuLts,ETC.
385.9 P Top of Surface
Hins TAILINGS
= ! ‘ SILT and SAND, dark grey.
L 1.0 Both horizontal and verticle joints observed
upon thaw, probably indicating minor ice
| i lenses.
—2.0
il |
383.2 B8
L 30 ' TiLL
| GRAVEL and SAND, Silty, with Cobbles, red
L I } brown.
| |
| i
|40 3 i Composition of materials consists of:
e Quartz sandstone, dolostone, red sandstone
1 and clay.
3810 | ¥
|50 -
| | : sw
i i Light grey, recrystallized dolostone, mottled
B | : Il with dark grey stringers.
| 5.0 i ]
i
L
- i i
i
7.0 !
8.0
[ ]
RE
9.0 il
1EE
3759 | o4 |
Project No.: 0255-006-03
BGC ENGINEERING INC. Sorehole No.- BELOS
Arl APSPLIED EARTH BCIENGCES COMPANY .
Calgary. AB Phone (403) 2560-5185 Final Depth: 10 m




Project Number: 0255-006-03

Project: Spillway Alignment Investigation _ Co-ords: 13152.1N / 17327.2E (Mine Grid) Datum: N/A
Date: May. 2002/ July. 2002

Logged By: Neil B. (NML)/ J. Cassie (BGC) Drilling Method Diamond Drill / BQ Core

Water Level: N/A

ROCK CORE LOG

Boring Number: BH-06

Sheet: 1 of 1

Elevation: 388.71 m

Drilling Contractor: Nanisivik Mine _ Reference Point:

Inclination: Vertical

and Equipment: ChilledBrine  Start/Finish: N/A

DISCONTINUITIES LITHOLOGY ST 'éi’iﬁm COMMENTS
DEPTH, TYPE
: 2 SIZE AND DEPTH
Fract| Angie |  ORIENTATION, OFA(':‘:smEG
oo cwn ROUGHNESS, « | .| FLUDLOSS,
£ cam | 50 [ PLANABY, ROCK TYPE, COLOR, MINERALOGY, TEXTURE, | x | € | § | CORING RATE
= bl Axis BFILLING WEATHERING, HARDNESS, ANDROCKMASS | B | £ | £ AND
S |E|3|zlzs MATERIAL AND CHARACTERISTICS = | 23| sMOOTHNESs,
- el - B THICKNESS, £| 515! caving roD
S | E|ule(elg SURFACE gl £z !
4 |El1gle|e|g|2.6,130, | staminc,ano £1 8 | 5| Doosn.TENN
o o |Oo|=|w|ex [f2Y ]9, Tmm n | 2 | a| RESULTS, ETC.
388.7 0o Top of Surface
L TiLL
SAND and GRAVEL, Silty, with Cobbles, red
. brown, appeared very wet possibly indicating
1.0 excess ice content.
[ Composition of materials consists of:
386.9 Dolostone, quartz sandstone and hematite in
|20 ! N\ red sandstone and sand. A
] I
i i Red-brown sand on joint surfaces.
% No major till inclusions observed.
—3.0
385.4 ! |
F , INTACT BR (DOLOSTONE)
H | Light grey, recrystallized and partially
40 recrystallized dolostone only moderately Ra | sw
mottled, minor dark stringers.
i
L_5.0 i ]
|
! 5
5.0 E
|
| i
7.0 i }
'\ |
5 _ |
50
! |
i i
- !
I
T i !
g 1|
i i
787 | . R
¢ Project No.: 0255-006-03
BGC ENGINEERING INC. e foie o CT
Al APPLIED EARTH SCIENCES COMPANY }
Calgary. AB Phone (403) 250-5185 Final Depth: 10 m




Project Number: 0255-006-03

ROCK CORE LOG

Boring Number: BH-07

Sheet: 1 of 1

Elevation: 392.01 m

Project: Spillway Alignment Investigation  Co-ords: 13207.9N / 17277.9E (Mine Grid) Datum: N/A

Date: May. 2002/ July, 2002

Water Level: N/A

Drilling Contractor: Nanisivik Mine _ Reference Point:
Logged By: Neil B. (NML)/ J. Cassie (BGC) Drilling Method Diamond Drill / BQ Coring

and Equipment: Chilled Brine

Inclination: YQﬂLQaI B
Start/Finish: N/A

DISCONTINUITIES LITHOLOGY 0 A:iTH COMMENTS
DEPTH, TYPE
' ' SIZE AND DEP
Fract| Angle [  ORIENTATION, OF CASING ™
per | W | ROUGHNESS, 5 FLUID LOSS
£ 0.3m i:;’ PLANARITY, ROCK TYPE, COLOR, MINERALOGY, TEXTURE, | x | & | 8| CORING RATE
% | i * INFILLINS WEATHERING, HARDNESS, AND ROCKMASS | B | £ | £ AND
2 |E(5|=la] . MATERIAL AND CHARACTERISTICS = £ (%8| SMOOTHNESS,
e [Z|2|E|E|g THICKNESS, 2| £ |3| cavine ROD
2 |E|E|%|%|a SURFACE 5| 2|2 :
z |E(8]¢19|g|2.6, /30 STAINING, AND g1 3 || DROFS JEST
T |a|o|r|a|le £, s % | 2 |&]| ResuLTs ETC.
392.0 0.0 Top of Surface
i ;
il :._ TILL
3914 L |1 Fractured dolostone with red oxidation staining
HEE \and clay. /
—1.0 { ! i
! ' Coarse sand on fracture surfaces.
KR
§ SR
| |
}—3.0 i i
3883 | HEE
|40 i ! 3 - I :
| Light grey, recrystallized and partially
recrystallized dolostone with mottled dark
B H | stringers and zones of l[aminations which are
- L : at 80 degrees TCA.
a8
o |
| '
- 1 H
b 7.0
|
i {1
|
8.0 H
8.0 i |
3820 | .o i f
BGC ENGINEERING INC e i s
- B ole No.: BH-07
ARl APPLIED EARTH S3CIENCES COMPANY F)l'eh 2
Calgary, AB Phone {403) 250-5185 Final Depth' 10m




ROCK CORE LOG Sheet: 1 of 1

Project Number: 0255-006-03 Boring Number: BH-08 Elevation: 386.27 m
Project: Spillway Alignment Investigation  Co-ords: 13279.2N / 17283.7E (Mine Grid) Datum: N/A
Date: May, 2002/ July, 2002 Drilling Contractor: Nanisivik Mine Reference Point:
Logged By: Neil B. (NML)/ J. Cassie (BGC) Drilling Method Diamond Drill / BQ Coring  Inclination: Vertical
Water Level: N/A and Equipment: Chilled Brine Start/Finish: N/A_
DISCONTINUITIES LITHOLOGY ﬁi’:ﬁm COMMENTS
DEPTH, TYPE, SIZE AND DEPTH
Fract| Angle | ORIENTATION, OF CASING,
ver | vt ROUGHNESS, i FLUID LOSS,
E 0.am | ©o® PLANARITY, ROCK TYPE, COLOR, MINERALOGY, TEXTURE, | x | € | 8| CORING RATE
e Axis INFILLING WEATHERING, HARDNESS, AND ROCK MASS 3| E|E AND
3 | == MATERIAL AND £l p|T
Q E|lS|®|FE| ~ CHARACTERISTICS £ | 8| SMOOTHNESS,
E | T|2[2|E]g THICKNESS, 5| 8 |3| caving RoD
= N A AL SURFACE s| % |E '
T (&|8|<|e|g 2.6 (30 STAINING, AND : § s R[)ERS?:?"ISTIIEE?'L
W (=] Ol |w| x LIt (el TIGHTNESS w o v .
386.3 i Top of Surface
: 1 1B
T TILL
385.7 |- Pl % Shale gravel in first 30 cm, Dolostone
[ ! "\ fragments to 60 cm. S/
1.0 EE |
1§ 1
i | i Red sand on fracture surfaces.
384.4 o |
20 L] INTACT BR (DOLOSTONE)
i ' : Light grey, recrytallized dolostone with grey
E till stringers and localized brecciation. swW
30 ]
EEELL
i a8 i
il
g i
1
50 RN
= i
[ I
- SIRN
46 Hen
s e
1 1 Ex
i J
|90 1. ' i
|
i HIsE
3763 | 104 P !
Project No.: 0255-006-03
BGC ENGINEERING INC. Borehole No.: BH-08
AN APPLIED EARTH SCIENCES COMPANY _
Calgary. AB Phone (403) 250-5185 Final Depth: 10 m




ROCK CORE LOG Sheet: 1 of 1

Project Number: 0255-006-03 Boring Number: BH-09 Elevation: N/A
Project: Spiliway Alignment [nvestigation _ Co-ords: N/A Datum: N/A __~
Date: May. 2002/ July. 2002 ~_ Drilling Contractor: Nanisivik Mine _ Reference Point:
Logged By: Neil B. (NML)/ J. Cassie (BGC) Drilling Method Diamond Drill / BQ Core Inclination: Vedical

Water Level: N/A and Equipment: Chilled Brine  Start/Finish: N/A.
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Project No.: 0255-006-03
BGC ENGINEERING INC. S N SR
Al APPLIED EARTH SCIENCES COMPANY

Final Depth: 10 m

Calgary. AB Phone (403) 250-5185




Date Excavated: July 25, 2002
Contractor: Nanisivik Mine

Excavator: John Deere 892E LC

Page 1 0of 1
TEST PIT# TP02-01
Project No. 0255-006-03
Location: Proposed Spillway Area Reviewed by: J. Cassie
Elevation: 372.5 m (approximately) Notes: Elevation and Co-ordinates approximated

Logged by: Jim Cassie

Co-ord: 13194N / 17635E (Mine Grid)
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BGC ENGINEERING INC.

AN APPLIED EARTH

Calgary. AB

SCIENCES COMPANY

Phone (403) 250-5185

CLIENT: Nanisivik Mine, a Division of CanZinco Ltd.
PROJECT: Proposed Spillway Alignment Investigation
Final Depth: 1.4 m




Date Excavated: July 25, 2002
Contractor: Nanisivik Mine
Excavator: John Deere 892E LC

TEST PIT# TP02-02

Logged by: Jim Cassie

Location: Proposed Spillway Area
Elevation: 377 m (approximately)
Co-ord: 13177N / 17572E (Mine Grid)

Project No. 0255-006-03
Reviewed by: J. Cassie
Notes: Elevation and Co-ordinates approximated

Page 1 of 1
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BGC ENGINEERING INC.

AN  APPLIED EARTH SCIENCES COMPANY

Calgary, AB Phone (403) 250-5185

CLIENT: Nanisivik Mine, a Division of CanZinco Ltd,
PROJECT: Proposed Spillway Alignment Investigation

Final Depth: 1.6 m




TEST PIT# TP02-03 Fagetry

Project No. 0255-006-03

Date Excavated: July 25, 2002 Location: Proposed Spillway Area Reviewed by: J. Cassie
Contractor: Nanisivik Mine Elevation: 382 m (approximately) Notes: Elevation and Co-ordinates approximated
Excavator: John Deere 892E LC Co-ord: 13145N / 17499E (Mine Grid)
Logged by: Jim Cassie
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CLIENT: Nanisivik Mine, a Division of CanZinco Ltd.
PROJECT: Proposed Spillway Alignment Investigation
Final Depth: 0.8 m
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