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Introduction

Property location, access and physiography

The Hisnit Property claims are located in the Alberni Mining Division, along the western shore of
Hisnit Inlet, west-central Vancouver Island, BC, Canada. The Property is approximately 20
kilometres southeast of Tahsis, B.C. and is centred at UTM Zone 9N, 5512500N 678000E
straddling NTS map sheets 092E09W and 092E10E

All-weather logging roads, consisting of the Head Bay Forest Service Road and Hisnit Main
Road, provide access year round to and around the Hisnit Property from Gold River (1.5 hours)
and Tahsis (1 hour), both which have basic services. The provincial power grid is within 5 km.
northeast of the property. The shoreline portion of the property can be accessed by small boats
from the beach at the head of Hisnit Inlet.

The topography of the Hisnit Property is typically steep and rugged with elevations ranging from
sea level along Hisnit Inlet up to 1000 metres along the western boundary of the property. All
except the highest and steepest portions of the property are covered by second growth forest of
several ages of regeneration, and logging roads of different stages of de-activation, branching
west and north from Hisnit Main Road.

The area of the Hisnit Property is temperate rainforest, with heavy rain in the autumn to spring
period, warm dry summers, and snow at higher elevations in the winter. Relatively mild coastal
climate generally allows year round fieldwork to be carried out.

Property definition, owner, operator, geology and history

The property owner and operator is Compliance Energy Corporation (CEC). See Figures 1 and
2 for mineral tenure and infrastructure maps of the property at 1:50,000 scale. The property
covers approximately 1295 hectares and consists of four contiguous cell mineral claims, with

details and status listed in Table 1 below:

Table 1 - Legacy Mineral Claims and Status as of April 14, 2011

Tenure | Tenure Claim Name Owner Client# | Map Good To Status | Area
No. Type (% interest) No. Date (ha.)
547489 Mineral ANGELA 1 249422 (100%) 092E 2020/jun/02 GOOD 313.1888
551384 Mineral ARGO 1 249422 (100%) 092E 2020/jun/02 GOOD 250.6124
674284 Mineral ARGO 2 249422 (100%) 092E 2020/jun/02 GOOD 292.4337
674323 Mineral WEST EXTENSION 249422 (100%) 092E 2020/jun/02 GOOD 438.5202
Totals 4 Claims 1294.7551

The Hisnit Property is mainly underlain by metamorphic rocks of the Paleozoic to Jurassic West
Coast Crystalline Complex. The northern portion of the property covers the southwest margin of
a northwest-trending graben structure, defined topographically by the southwest side of Hisnit
Inlet. The graben structure contains a northeast-striking and northwest-dipping stratigraphic
succession from southeast to northwest consisting of Triassic Quatsino Formation Limestone,
Triassic Parson Bay Formation Sediments, and Jurassic Bonanza Formation Volcanics. The



graben structure and other rocks in the area are intruded and possibly underlain by granodiorite
stocks and sills of both the Jurassic Island Plutonic Suite and the Eocene Mount Washington
Plutonic Suite. This is considered an ideal geological setting on Vancouver Island for
Iron/Copper/Skarn, Porphyry Copper-Molybdenum-Gold deposits, and Sedimentary
Limestone/Marble Deposits, as per the BC Mineral Deposit Profiles.

The following geology legend lists rocks found on the Hisnit Property on west-central Vancouver
Island, taken from the BCGS 2005 Geology layer in BC MapPlace, which applies to Figure 3:

EOCENE TO OLIGOCENE
Mt. Washington Plutonic Suite
EOIM guartz dioritic intrusive rocks

EARLY JURASSIC TO MIDDLE JURASSIC
Island Plutonic Suite
EMJlgd granodioritic intrusive rocks

LOWER JURASSIC
Bonanza Group
LJBca calc-alkaline volcanic rocks

MIDDLE TO UPPER TRIASSIC
Vancouver Group
Parson Bay Formation

uTrvP undivided sedimentary rocks
Quatsino Formation
muTrQ massive limestones

PALEOZOIC TO JURASSIC
West Coast Crystalline Complex
PzJWg undivided metamorphic rocks

Figure 4 shows contoured residual aeromagnetic data, and Figure 5 shows BC RGS (Regional
Geochemistry Survey) data for Copper, BC MINFILE occurrences, and BC ARIS (Assessment
Report) numbers for the area of the Hisnit Property, taken from BC MapPlace. Marble,
limestone and magnesite have been the main focus of attention in the area of the Hisnit
Property. A summary of the history of previous work is as follows, taken primarily from BC
Minister of Mines Reports plus relevant ARIS reports listed in Table 2 below:

Table 2 — ARIS Reports publicly available as of April 14, 2011

Report# | Year Author Owner/Operator Work Program / MINFILE #
29386 | 2006 | Gray, P. Doublestar Res. | Geological,Physical,Geophysical,Geochemical
/ 092E061
29909 | 2008 | McLelland,D. | Berkshire, D. Geophysical,Geochemical / none
31749 | 2010 | Houle, J. Berkshire, D. Geological, Geochemical / none

The first documented mining activity in 1906, describing preliminary evaluations of marble
deposits situated along both east and west sides of Deserted Creek (Hisnit Inlet) by J. Hastie et
al, and J. Mortimer, respectively (AR 1906, p.184-186). The west side of Hisnit Inlet would
correspond to the present location of the Hisnit Property.
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In 1908, the Nootka Marble Co. established a marble quarry along the east side of Hisnit Inlet.
(AR 1908, p.144-145)., which produced dimension stone marble until 1909 (EMPR Fieldwork
1986 p.329-332). As of 1916, the quarry was on care and maintenance status, but all the
mining equipment was still on site. (AR 1916, p. 350-360). This is the source location of Matrix
Marble and Stone’s Tluplana Blue and Vancouver Island White quarries, held by I. Zanatta.,
located immediately east of the Hisnit Property.

In 2006, Doublestar Resources Ltd. completed rock geochemistry, ground magnetics, and aerial
photography on their Century Limestone Property, located immediately north of the Hisnit
Property (Gray, P., 2006, BC ARIS Report 29386).

In 2007, the author visited the Hisnit Property, and took 5 rock samples from two Cu Skarn
occurrences, analyzed for multi-elements and documented in a later report. (Houle, J., 2010,
BC ARIS Report 31749)

In 2008, Mr. David McLelland of Auracle Geospatial Science Ltd. completed a spectral analysis
study and submitted prospecting and rock geochemistry work from 8 samples taken from the
Hisnit Property. (McLelland, D., 2008, BC ARIS Report 29909).

In 2010, the author completed two field programs on the Hisnit Property, including grid-based
and detailed geological mapping on and around the two Cu Skarn occurrences, and
geochemistry work from 15 rock, 180 grid-based soil, and 37 stream moss mat samples.
(Houle, J., 2010, BC ARIS Report 31749)

List of claims and work completed

From June 13" to June 15", 2010 Aeroquest completed 190.8 line-km of combined magnetic,
electromagnetic and radiometric airborne geophysics over all the claims of the Hisnit Property
as listed in Table 1. Aeroquest compiled and processed the data from the survey, and
completed the technical report dated October 2010, and produced the accompanying maps,
which appear in Appendix 1.

Technical Data, Interpretation and Conclusions

The technical report in Appendix 1 describes the methods and specifications and deliverables,
but generally lacks interpretation and conclusions. The technical report covers work completed
on 2 other properties flown concurrently for CEC, but the maps presented are specific to the
Hisnit Property. Two additional resistivity maps generated after the report are included as well,
including apparent resistivity images for 80 metre and 150 metre depths.

Respectfully submitted by:

IS /A

Jacques Houle, P.Eng.


Jacques
Pencil


Author’s Qualifications
I, Jacques Houle, P.Eng. Do hereby certify that:

I am currently self-employed as a consulting geologist by:
Jacques Houle, P.Eng. Mineral Exploration Consulting
6552 Peregrine Road, Nanaimo, British Columbia, Canada V9V 1P8

| graduated with a Bachelor’s of Applied Science degree in Geological Engineering with
specialization in Mineral Exploration from the University of Toronto in 1978.

| am a member in good standing with the Association of Professional Engineers and
Geoscientists of British Columbia, the Society of Economic Geologists, the Association for
Mineral Exploration British Columbia, and the Vancouver Island Exploration Group; | am also a
member of the Technical Advisory Committee for Geoscience B.C., and of the advisory
committee for the Earth Science Department of Vancouver Island University.

I have worked as a geologist for 33 years since graduating from university, including 5 years as
a mine geologist in underground gold and silver mines, 15 years as an exploration manager, 3
years as a government geologist and 8 years as a mineral exploration consultant.

I have previously worked on the Hisnit Property in 2007 and 2010, and | am independent of
Compliance Energy Corporation.

References
B. C. Ministry of Energy and Mines websites:

Assessment Reports
http://www.empr.gov.bc.ca/Mining/Geoscience/ARIS/Pages/default.aspx

Landowner Notification
http://www.empr.gov.bc.ca/Titles/MineralTitles/Admin/Notices/Pages/LandownerNotification.aspx

MapPlace
http://www.empr.gov.bc.ca/Mining/Geoscience/MapPlace/Pages/default.aspx

Mineral Deposit Profiles
http://www.empr.gov.bc.ca/Mining/Geoscience/MineralDepositProfiles/Pages/default.aspx

MINFILE
http://www.em.gov.bc.ca/Mining/Geolsurv/Minfile/

Ministry Publications
http://www.empr.gov.bc.ca/Mining/Geoscience/PublicationsCatalogue/Pages/default.aspx

Mineral Titles Online
https://www.mtonline.gov.bc.ca/mtov/home.do



http://www.empr.gov.bc.ca/Mining/Geoscience/ARIS/Pages/default.aspx
http://www.empr.gov.bc.ca/Titles/MineralTitles/Admin/Notices/Pages/LandownerNotification.aspx
http://www.empr.gov.bc.ca/Mining/Geoscience/MapPlace/Pages/default.aspx
http://www.empr.gov.bc.ca/Mining/Geoscience/MineralDepositProfiles/Pages/default.aspx
http://www.em.gov.bc.ca/Mining/Geolsurv/Minfile/
http://www.empr.gov.bc.ca/Mining/Geoscience/PublicationsCatalogue/Pages/default.aspx
https://www.mtonline.gov.bc.ca/mtov/home.do

Hisnit Property

L. 528656
/

544931 i\v

696043

500

&
®

b48814

512519

52

)
Fort SkJohn
A 4
Terage- i
__Jl_ “'\._U
Qaeknel
Williams Lake.
Rpuetsidhe
* oY K
angeier
Vicloria

510253

600
0o

N
°

1100

e

80p
60p
500

674323

332568

Legend

MINFILE Status

Producer
Past Producer
Developed Prospect

All others

o e e

7 Indian Reserves

] National Parks
O Conservancy Areas

] Parks
Mineral Tenure (current)

[ Mineral Claim
[] Mineral Lease

Mineral Reserves (current)
O Placer Claim Designation
Placer Lease Designation
O No Staking Reserve

[ Conditional Reserve
(. Release Required Reserve

[ Surface Restriction

[ Recreation Area

[ Others

O Survey Parcels

] BCGS Grid
Contours (1:250K)
Contour - Index
Contour - Intermediate

_~ Areaof Exclusion
Areaof Indefinite Contours

Transportation - Points (TRIM)
® Helipad
Transportation - Lines (TRIM)

- Airfield

N

% Scale: 1:50,000

This map is a user generated static output from an Internet mapping site and is for general
reference only. Data layers that appear on this map may or may not be accurate, current, or
otherwise reliable. THIS MAP IS NOT TO BE USED FOR NAVIGATION.

Figure 1



Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle
Hisnit Property

Jacques Houle
Figure 1


~ gl = T
= G N j / / Wy,
Y%

i U e Dy

i % ‘ k&\;—' i «\\‘\m %,

™~ 3.\ €
w\\\% \ |

R y N // 7/// .,,_'
s £

.

7= 'EYA;’ ) 7 =
g
% /|
s

’

N

L

7 e

™ - | . |
‘ i

, |
Ao N s
" v ST

/, «"ll‘/‘///[((‘ ~ = L) p
((((, L < \‘ - "= % R " (Z L,, 4%?\)\

T, L T EEEEE ) =
- O

TN

AN '\

il
K%&’ | N
"
O %%z
\\ﬁg‘\a ,.‘\b) (,r ‘ &
i N

t\\?
0 g
| Pl
N Q w2
) ;% < y
W \$MQ
ﬁl'r. o :’:’A 4 ..;ﬂ ' 7 .1__ . I : 'NI

as

———W
=
—

{/

i ——

A
e >

2\
N

b

%G
N

s

; 7

!

7 N
. &gy

\ 0
lﬂ&?‘\%\t{

.
&

«gﬁi

AN ‘1?7‘//”,,..
)
du : q



Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle

Jacques Houle
Hisnit Property

Jacques Houle
Figure 2


uT Q
3 S /J
\ : g / 7] ‘}‘)‘C A 7
N \ w , /////
o \ & \j
v

\ e ) L N2 N
N
= | % | Figure 3
1 0 1 2 3
EEEEEEEEEE


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle
Hisnit Property

Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle
Figure 3


|

=

e oy
=

?D >

AR
\>

T

./’h

5
FA
94_
Il
@ ’;”.

7%
i\

EEEEEEEEEE

|
Figure 4 /\


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle
Hisnit Property

Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle
Figure 4


7

O A
Lz T A ¥
)

U —
N\ N )

// /?r 2 '4'
/
/l ;Ill% @

|

>
v
\

e O
L = e
\ i
. /L

il ‘5\ / ;r-'

\\& : e || Ve S E
m&“l{{ ({rf | S\ 7 anl e e ias-wmg;_:—"-ﬁt‘ “%,jo:‘ ™ '-
| %,

A ==

\\\\\\\\\“@é iyl i P,

i - ¥

\

- T\ [ —— Ty .‘
&% \ R ,'
S
\-

. S amu\
j ,

/&

“u

== =

3

- i
1
-

¢ :

1117

,; 7 ) ' "“’
a.. 3 \\\\\\’\&& - -
% e ‘ b
|

@

\
R

@ " | =8
i

Sav
R
=

..

N

7
2 BPAV) . il
] f— ; : ‘ |
1 0 1 2 3 Flg ure 5
EEEEEEEEEE



Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle
Hisnit Property

Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle


Jacques Houle
Figure 5


Appendix 1

Report on a Helicopter-Borne
AeroTEM System Electromagnetic
& Magnetic Survey

Aeroquest Job # 10-042

HISNT, NIC & TOWER Projects
Gold River, Port Alice & Sayward Junction BC.
NTS 092E09,10,15, NTS 092K04, 05, NTS 092L05

For

Compliance Energy Corporation

by
7687 Bath Road,
Mississauga, ON, L4T 3T1
A Tel: (905) 672-9129
AEROQUEST Fax: (905) 672-7083
SURVEYS www.aeroquest.ca

Report date: October 2010


http://www.aeroquest.ca/
Jacques
Text Box
Appendix 1


Report on a Helicopter-Borne AeroTEM System
Electromagnetic & Magnetic Survey

Aeroquest Job # 10-042

HISNT, NIC & TOWER Projects
Gold River, Port Alice & Sayward Junction BC.
NTS 092E09,10,15, NTS 092K04, 05, NTS 092L05

For

Compliance Energy Corporation

Unit 3, 391 Erickson Road
Campbell River, British Columbia
Canada V9W 1S8

by

7687 Bath Road,
A Mississauga, ON, L4T 3T1
[ Tel: (905) 672-9129

AERO QU EST Fax: (905) 672-7083

SURVEYS www.aeroquest.ca

Report date: October 2010


http://www.aeroquest.ca/

A
AEROQUEST
Job # 10-042

TABLE OF CONTENTS

TABLE OF CONTENTS ...ttt ettt ettt et et sttt s bt et e s b et e b enteeesneeneenees i
LIST OF FIGURES ...ttt sttt ettt sttt ettt 2
LIST OF MAPS (1:20,000) .....cviteuieiieieeieeiertestent ettt ettt sttt et eb sttt ettt 2
1. INTRODUCTION ..ottt sttt ettt ettt 3
2. SURVEY AREA ...ttt ettt sttt ettt 3
3. SURVEY SPECIFICATIONS AND PROCEDURES......c.ccceoitiiniiiiiiieietneneseteeeeeeeeee e 5
3L INAVIZALIOM ...ttt ettt et ettt et b et e e e s bt et e sbeest e bt ebe et e bt eae et e eneeteseeeneans 6
3.2, SYSEIM DT ..ttt ettt et h et b et be et et 6
3.3. Field QA/QQC PrOCEAUIES .......ccueeitieiiiiiiieie ettt ettt ettt st ettt et e s st e st e eabeebeesneeenes 6

4. AIRCRAFT AND EQUIPMENT ......cctiiiiiiitiieieieeetete ettt sttt ene s e 6
O BN § o3 ) i USRS 6
4.2, IMAGNELOIIETET ...cueeeiiiieiiiee ettt ettt ettt ettt e et e e st e s bt eesabeesabeeesabeesabeeeabteesabeeesabeesabaeebteesabeeenanes 7
4.3. ElectromagnetiC SYSEEIM.....cc.uiviiiiieieeieeetteeiieete ettt et et e sttestteeateete e teesbeesseesntesabeenseenbeeseennes 7
4.4. AIRBORNE GAMMA RAY SPECTROMETER (AGRS) SYSTEM.....ccoctvivieieeieeecne 9
4.5. AerODAS ACQUISTHION SYSEIM ....uviiiieiieiieeiieiie ettt tee st te st e seteseteete e bt e sbeesaeesatesnbeebeenbeenseennes 9
4.6. Magnetometer Base STation .........cceecierieriieiieieeieiie ettt sttt sttt eee s 10
4.7, RAAr AIIMETET .....oeieiiiiieeiee ettt ettt e e sttt e bt est e be et eeesneeneesaeeneens 10
4.8. Video Tracking and Recording SYStEmM ........c..cciveviiriiiiiiiieieesieeseesee e ere e seeseneseveesnes 11
4.9. GPS Navigation SYSEIM .....cccuteiiiertiestieeieeteeteerte et terttesttesteeteesteesteesseesseeseesseesseesseesnseensesnsens 11
4.10. Digital ACQUISTHON SYSEEIM ...uvieiiertierrerrietietiereeseesresseeseesseesseesssessseesseesseesssesssessesssesssens 11

5. PERSONNEL ..ottt sttt ettt sa e sttt beeae b e 12
6. DELIVERABLES ...ttt sttt st sttt ettt ae bt 12
6.1. Hardcopy Deliverables..........cocuiiiieiieriieiieeie ettt ettt et e steesaeesaaesneeeas 12
6.2. Digital DEIIVETADIES .....eccvvieirieiiiiiiiiieiieste e ere et esteesteesaestreesbeesbeesseessaessseesseesseesseesseesssessneass 12
6.2.1. Final Database of Survey Data (.GDB)..........ccciiiiiiiiiiiie e 12
6.2.2. Geosoft Grid fileS ((GRD) ......coiiiciceeice e st 13
6.2.3. Digital Versions of Final Maps ((MAP, .PDF).......cccccoiiiiiiiieeeeseee e 13
6.2.4. Google Earth Files ((KMZ)......ccooiiiiiiiii s 13
6.2.5. Free Viewing SOftware ((EXE).......ccov oottt 13
6.2.6. Digital Copy of this DOCUMENt ((PDF) .......ccciiiiec e 13

7. DATA PROCESSING AND PRESENTATION .....ccoooiiieiiiriinieriesieieieieeeee et eeens 13
B R T 1T\ o TSP UUP 13
7.2. Flight Path & Terrain CICArance ............cccuevvverieerieeriiesiesie e et esieesiee e seteeeeeseesseesseesenesnnenns 14
7.3. Electromagnetic Data.........cccccviiviieiiieiiiiiiiiie ettt steesteereeveesteestaesaaestaeesbeesbeesteesraesaneenneens 14
7.4. RAdIOMEIIIC DALA ....eouiiiieiieiieiee ettt ettt et se et e se et eseeeeeneeseeneenes 15
7.4.1. Equipment and General Adherence to IAEA Standards...........cocooeviieeie e 15
7.4.2. Spectral CaliDration ..........cccoiiiiiiiiere e 15
7.4.3. Data Quality Assurance and CONEIOL ..........cooeveiiiiiiiiii s 16
7.4.4. DEAd-TIME COMTECTION ..ottt 16
7.4.5. Filtering to Prepare for Background COrrections............cooveveriiieereneene e e 16
7.4.6. Cosmic and Aircraft BaCkground ..o 16
A 2= To (o] T = T Tod (o | (011 oo SR 17

Aeroquest International - Report on a Helicopter-Borne AeroTEM System Electromagnetic & Magnetic Survey

i



A
AEROQUEST
Job # 10-042

7.4.8. Computation of Effective Height Above Ground Level..........cccovvveivieeve v, 17
7.4.9. Compton Stripping COMTECLION .......ciiiiiiitirieie et 17
7.4.10. Altitude AttenUALION COMTECTION.......ciiiieiieeit e 18
7.4.11. Apparent Radioelement CONCENTIAtiONS ...........cccvveiicieiiie e 18
7.4.12. Computation of Radioelement RALIOS ...........ooveieiiiiiiiiiscsese e 18

7.5. MAGNELIC DALA......ieiiiiiieiieciicieeteetete et e et e e et e e e s ae st e ssbe e seesseesaessaeesseesseessaessaessnessseans 19

8. GENETAl COIMMEINLES .....eutieiiietietie ettt ettt et et ettt et et e bt et e e sbtesatesateeateenbeebeeebeesatesateenbeenbeenseenees 19
8. 1. MAGNEtiC RESPONSE .. ..eeviieiiiiiiiiieie ettt ettt ettt sttt et e e bt e sae e s st e eabeebeebeenbeenns 19
8.2, EM ANOIMALIES ....eueentiiieiieite ettt ettt ettt ettt b et s bt et et e e st et e ebe et e beeneete st enees 19
APPENDIX 1: SUrvey BOUNAATIIES. .......eeitiiitieiiieiieieeeei ettt ettt ettt sbe e st e eee s 22
APPENDIX 2: Description of Database Fields..........cccccveiiiiiiiieiiieciiieieeciee et 24
APPENDIX 3: AeroOTEM Anomaly LiStINg........ccveevieriieriiriieiieeieeieesieesieesresreereesseesseesenesssesssesssens 26
APPENDIX 4: AeroTEM Design Considerations...........ccververveerieerieeseeseesisessseesseesseesssesssessesssesssees 30
APPENDIX 5: AeroTEM Instrumentation Specification Sheet...........ccccoveeviiriiieiienienienieeieeeeenn 36

LIST OF FIGURES

FAgUIE 1. PTOJECE AT@A ...eeiiiieiiieiieeeie ettt ettt et ettt ettt s at e st e e ateeteesbeesaeesnaeeaseeabeebeeseenes 3
Figure 2. Project flight path with shaded topography ..........cccooieiiiiiiiii e 4
Figure 5. Helicopter of the type used during the SUIVEY .........cccevierieriiiieeiieriesee e ere e 7
Figure 6. The magnetometer bird (A) and AeroTEM III EM bird (B).....ccooeeoieiiniiniiieeeceeceeee 8
Figure 7. Schematic of Transmitter and Receiver waveforms ...........cooceeveeviiieieeneenieniceie e 8
Figure 8. AeroTEM III InStrument RACK...........ccovveriiiiiiiiiiiieierieseesee sttt 9
Figure 9. Digital video camera typical mounting loCation. ...........ccceceevreeriesiiesireesrieseeseesreere e enens 11
Figure 10. AeroTEM response to a ‘thin’ vertical conductor............ccoecveevieriierciieiienieecieee e 20
Figure 11. AeroTEM response for a ‘thick’ vertical conductor. ...........cccoeceevieriiieiienienienieeieeeeen 20
Figure 12. AeroTEM response over a ‘thin’ dipping conductor. ............ccccueeveriiecrieniereesiesre e 21

LIST OF MAPS (1:20,000)

= TMI — Coloured Total Magnetic Intensity (TMI) with line contours and EM anomaly
symbols.

= ZOFF1— AeroTEM Z1 Off-time with line contours, and EM anomaly symbols.

= EM — AeroTEM off-time profiles Z2 — Z12 and EM anomaly symbols.

= DTM - Digital Terrain Model (DTM) with line contours and EM anomaly symbols

= Dose Rate - Gamma Ray Spectrometer Dose Rate colour grid with line contours
eThK — Gamma Ray Spectrometer Equivalent Thorium Potassium Ratio

eUeTh — Gamma Ray Spectrometer Equivalent Uranium Thorium Ratio
= ¢K - Gamma Ray Spectrometer Equivalent Potassium colour grid with line contours

Aeroquest International - Report on a Helicopter-Borne AeroTEM System Electromagnetic & Magnetic Survey

il



A
AEROQUEST
Job # 10-042

1. INTRODUCTION

This report describes a helicopter-borne geophysical survey carried out on behalf of
Compliance Energy Corporation, HISNIT, NIC and Tower projects, located on Vancouver
Island, B.C.

The principal geophysical sensor is Aeroquest's exclusive AeroTEM III (Mike) time domain
helicopter electromagnetic system which is employed in conjunction with a high-sensitivity
caesium vapour magnetometer. The secondary sensor was Aeroquest’s Airborne Gamma Ray
Spectrometer (AGRS) system, which is installed in the helicopter cabin. The AGRS system
utilizes four (4) downward looking Nal crystals used as the main gamma-ray sensors and one
upward looking crystal for monitoring non-geologic sources. Ancillary equipment includes a
real-time differential GPS navigation system, radar altimeter, video recorder, and a base
station magnetometer. Full-waveform streaming EM data is recorded at 36,000 samples per
second. The streaming data comprise the transmitted waveform, and the X component and Z
component of the resultant field at the receivers. The streaming EM data along with ancillary
data recorded with AeroDAS acquisition system.

The total survey coverage is 970.2 line-km, of which 926.6 line-km fell within the defined
project area (Appendix 1). The survey was made up of three blocks, HISNIT, NIC and
Tower, flown at various line spacing and in various flight directions (Table 1). The survey
flying described in this report took place from May 29" — July 7®, 2010. This report describes
the survey logistics, the data processing, presentation, and provides the specifications of the
survey.

2. SURVEY AREA

The Project areas (Figure 1) are located in Western British Columbia on Vancouver Island. The
survey consisted of three survey areas, HISNIT (16.81 km?), NIC (80.12 km?) and Tower (26.14 km?)
and can be located on NTS map sheets 092E09,10,15, 092K04, 05, 092L05.

Project Areas
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Figure 1. Project Areas
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-Figure 2. HISNIT Project area
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Figure 3. NIC Project area
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3
Figure 4. Tower Project area
3. SURVEY SPECIFICATIONS AND PROCEDURES
The survey specifications are summarised in the following table:
. Line . Survey
PI\ZOJeCt Spacing _ng Coverage Date flown
ame Direction .
(metres) (line-km)
HISNIT 100 132°/222° 190.8 June 13" - June 15™, 2010
NIC 200 0°/180° 470.0 June 18™ - July 7", 2010
Tower 100 110°%290° 309.4 June 5™ - June 11™, 2010

Table 1. Survey specifications summary

The survey coverage was calculated by adding up the along-line distance of the survey lines
and control (tie) lines as presented in the final Geosoft database.

The nominal EM bird terrain clearance is 30 metres, but can be higher in more rugged terrain
due to safety considerations and the capabilities of the aircraft. The magnetometer sensor is
mounted in a smaller bird connected to the tow rope 31 metres above the EM bird and 20
metres below the helicopter (Figure ). Nominal survey speed over relatively flat terrain is 75
km/hr and is generally lower in rougher terrain. Scan rates for ancillary data acquisition is 0.1
second for the magnetometer and altimeter, and 0.2 second for the GPS determined position.
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The EM data is acquired as a data stream at a sampling rate of 36,000 samples per second and
is processed to generate final data at 10 samples per second. The 10 samples per second
translate to a geophysical reading about every 1.5 to 2.5 metres along the flight path.

3.1. NAVIGATION

Navigation is carried out using a GPS receiver, an AGNAV2 system for navigation control,
and AeroDAS data acquisition system which records the GPS coordinates. The x-y-z position
of the aircraft, as reported by the GPS, is recorded at 0.2 second intervals. The system has a
published accuracy of less than 3 metres. A recent static ground test of the Mid-Tech WAAS
GPS yielded a standard deviation in x and y of less than 0.6 metres and for z less than 1.5
metres over a two-hour period.

3.2. SYSTEM DRIFT

Unlike frequency domain electromagnetic systems, the AeroTEM III system has negligible
drift due to thermal expansion. The operator is responsible for ensuring the instrument is
properly warmed up prior to departure and that the instruments are operated properly
throughout the flight. The operator maintains a detailed flight log during the survey noting the
times of the flight and any unusual geophysical or topographic features. Each flight included
at least two high elevation ‘background’ checks. During the high elevation checks, an internal
5 second wide calibration pulse in all EM channels was generated in order to ensure that the
gain of the system remained constant and within specifications.

3.3. FIELD QA/QC PROCEDURES

On return of the pilot and operator to the base, usually after each flight, the AeroDAS
streaming EM and ancillary (magnetic, GPS, radar altimeter) data are carried on removable
hard drives and transferred to the data processing work station. At the end of each day, the
base station magnetometer data on FlashCard is retrieved from the base station unit.

Data verification and quality control includes a comparison of the acquired GPS data with the
flight plan; verification and conversion of the magnetic data to an ASCII format XYZ data
file; verification of the base station magnetometer data and conversion to ASCII format XYZ
data; and loading, processing and conversion of the steaming EM data from the removable
hard drive. All data is then merged to an ASCII XYZ format file which is then imported to an
Oasis database for further QA/QC and for the production of preliminary EM, magnetic
contour, and flight path maps.

Survey lines which show excessive deviation from the intended flight path are re-flown. Any
line or portion of a line on which the data quality did not meet the contract specification was
noted and reflown.

4. AIRCRAFT AND EQUIPMENT

4.1. AIRCRAFT

A Eurocopter (Aerospatiale) SA315B "Lama" helicopter - registration C-GLOV was used as
survey platform. The helicopter was owned and operated by Hi-Wood Helicopters Ltd.
Installation of the geophysical and ancillary equipment was carried out by Aeroquest Limited
personnel in conjunction with a licensed aircraft. The survey aircraft was flown at a nominal
terrain clearance of 275 ft (83metres).

Aeroquest International - Report on a Helicopter-Borne AeroTEM System Electromagnetic & Magnetic Survey
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Figure 5. Helicopter of the type used during the survey

4.2. MAGNETOMETER

The AeroTEM III airborne survey system employs the Geometrics G-823A caesium vapour
magnetometer sensor installed in a two metre towed bird airfoil attached to the main tow line,
31 metres above EM bird (Figure 6). The sensitivity of the magnetometer is 0.001 NanoTesla
at a 0.1 second sampling rate. The nominal ground clearance of the magnetometer bird is 61
metres (200 ft.). The magnetic data is recorded at 10 Hz by the ADAS.

4.3. ELECTROMAGNETIC SYSTEM

The electromagnetic system is an Aeroquest AeroTEM III time domain towed-bird system
(Figure 6). The current AeroTEM III transmitter dipole moment is 183 kNIA. The AeroTEM
bird is towed 51 metres (167 ft) below the helicopter. More technical details of the system
may be found in Appendix 5.

The wave-form is triangular with a symmetric transmitter on-time pulse of 1.10 ms and a
base frequency of 90 Hz (Figure ). The current alternates polarity every on-time pulse.
During every Tx on-off cycle (180 per second), 200 contiguous channels of raw X and Z
component (and a transmitter current monitor, itx) of the received waveform are measured.
Each channel width is 27.78 microseconds starting at the beginning of the transmitter pulse.
This 200 channel data is referred to as the raw streaming data. The AeroTEM system has one
EM data recording streams, the newly designed AeroDAS system which records the full
waveform (Figure ).
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Figure 6. The magnetometer bird (A) and AeroTEM III EM bird (B)
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Figure 7. Schematic of Transmitter and Receiver waveforms
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4.4. AIRBORNE GAMMA RAY SPECTROMETER (AGRS) SYSTEM

The Aeroquest AGRS system consists of an RSX-5 sensor pack, which is installed on the
floor of the helicopter cabin and an acquisition system designed and manufactured by
Radiation Solutions Inc. (RSI).

The system has 4 downward looking Nal crystals (16.75 L) used as the main sensors and 1
upward looking crystal (4.18 L) for monitoring non-geologic sources. The system features
automatic peak detection and real-time calibration to ensure spectrum stability and a high
quality final product. The full spectrum is recorded (256 or 512 channels) to allow for
subsequent noise reduction processing such as NASVD. The data are processed to produce
the standard IAGA ROI channels — Total Count, Potassium, Uranium and Thorium. The
potassium, and equivalent uranium and thorium concentrations are also derived and ratios of
these concentrations are computed to enhance the interpretation of the survey results.

4.5. AERODAS ACQUISITION SYSTEM
The 200 channels of raw streaming data are recorded by the AeroDAS acquisition system
(Figure ) onto a removable hard drive. In addition the magnetic, altimeter and position
data are also recorded in it, six channels of real time processed off-time EM decay in the
Z direction and one in the X direction can be viewed on a color monitor on board, these
channels are derived by a binning, stacking and filtering procedure on the raw streaming
data.

The primary use of the displayed EM data (Z1 to Z6, X1), magnetic and altimeter is to
provide for real-time QA/QC on board.

lll .
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Figure 7. AeroTEM III Instrument Rack
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The streaming data are processed post-survey to yield 33 stacked and binned on-time and off-
time channels at a 10 Hz sample rate. The timing of the final processed EM channels is
described in the following table:

Channel Sample Range Time Width (us Time Center (u Time After TxOn (u

) s) s)

Onl 4 - 4 27.8 97.2 114.5
On2 5 -5 27.8 125.0 142.3
On3 6 - 6 27.8 152.8 170.1
On4 7 -7 27.8 180.6 197.9
Oon5 8 - 8 27.8 208.3 225.7
On6 9 -9 27.8 236.1 253.4
on7 10 - 10 27.8 263.9 281.2
On8 11 - 11 27.8 291.7 309.0
Oon9 12 - 12 27.8 319.4 336.8
Oonl0 13 - 13 27.8 347.2 364.5
Onll 14 - 14 27.8 375.0 392.3
Onl2 15 - 15 27.8 402.8 420.1
Oonl3 16 - 16 27.8 430.6 447.9
Onl4 17 - 17 27.8 458.3 475.7
Onl5 18 - 18 27.8 486.1 503.4
Oonlé6 19 - 19 27.8 513.9 531.2
Channel Sample Range Time Width (us) Time Center (us) Time After TxOff (us)
Off0 64 - 64 27.8 1763.9 67.8
Offl 65 - 65 27.8 1791.7 95.6
Off2 66 - 66 27.8 1819.4 123.4
Off3 67 - 67 27.8 1847.2 151.2
Off4 68 - 68 27.8 1875.0 178.9
Off5 69 - 69 27.8 1902.8 206.7
Off6 70 - 72 83.3 1958.3 262.3
Off7 73 - 75 83.3 2041.7 345.6
Off8 76 - 78 83.3 2125.0 428.9
Off9 79 - 81 83.3 2208.3 512.3
Off10 82 - 86 138.9 2319.4 623.4
Offll 87 - 91 138.9 2458.3 762.3
Offl2 92 - 98 194.4 2625.0 928.9
Off13 99 - 108 277.8 2861.1 1165.0
0ffl4 109 - 124 444 .4 3222.2 1526.2
Off15 125 - 148 666.7 3777.8 2081.7
Offl6 149 - 186 1055.6 4638.9 2942.8

4.6. MAGNETOMETER BASE STATION

The base magnetometer was a Geometrics G-859 caesium vapour magnetometer system with
integrated GPS. Data logging and UTC time synchronisation was carried out within the
magnetometer, with the GPS providing the timing signal. The data logging was configured to
measure at 1.0 second intervals. Digital recording resolution was 0.001 nT. The sensor was
placed on a tripod in an area of low magnetic gradient and free of cultural noise sources. A
continuously updated display of the base station values was available for viewing and
regularly monitored to ensure acceptable data quality and diurnal variation.

4.7. RADAR ALTIMETER

A Terra TRA 3500/TRI-30 radar altimeter is used to record terrain clearance. The antenna
was mounted on the outside of the helicopter beneath the cockpit. Therefore, the recorded
data reflect the height of the helicopter above the ground. The Terra altimeter has an altitude
accuracy of +/- 1.5 metres.
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4.8. VIDEO TRACKING AND RECORDING SYSTEM

A high resolution digital colour 8 mm video camera is used to record the helicopter ground
flight path along the survey lines. The video is digitally annotated with GPS position and time
and can be used to verify ground positioning information and cultural causes of anomalous
geophysical responses.

4 AT

Figure 8. Digital video camera typical mounting location.

4.9. GPS NAVIGATION SYSTEM

The navigation system consists of an Ag-Nav Incorporated AG-NAV2 GPS navigation
system comprising a PC-based acquisition system, navigation software, a deviation indicator
in front of the aircraft pilot to direct the flight, a full screen display with controls in front of
the operator, a Mid-Tech RX400p WAAS-enabled GPS receiver mounted on the instrument
rack and an antenna mounted on the magnetometer bird. WAAS (Wide Area Augmentation
System) consists of approximately 25 ground reference stations positioned across the United
States that monitor GPS satellite data. Two master stations located on the east and west coasts
collect data from the reference stations and create a GPS correction message. This correction
accounts for GPS satellite orbit and clock drift plus signal delays caused by the atmosphere
and ionosphere. The corrected differential message is then broadcast through one of two
geostationary satellites, or satellites with a fixed position over the equator. The corrected
position has a published accuracy of less than 3 metres.

Survey co-ordinates are set up prior to the survey and the information is fed into the airborne
navigation system. The co-ordinate system employed in the survey design was WGS84
[World] using the UTM zone 9N and UTM zone 10N projection. The real-time differentially
corrected GPS positional data was recorded by AeroDAS system in geodetic coordinates
(latitude and longitude using WGS84) at 0.2 s intervals.

4.10. DIGITAL ACQUISITION SYSTEM

The AeroTEM received waveform sampled during on and off-time at 200 channels per decay,
180 times per second, was logged by the proprietary AeroDAS data acquisition system. The
channel sampling commences at the start of the Tx cycle and the width of each channel is
27.78 seconds. In addition the positional and secondary geophysical data, (i.e. magnetic,
radar altimeter, GPS position, and UTC time) was recorded on a removable hard-drive and
later backed-up onto DVD-ROM from the field-processing computer.
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5. PERSONNEL
The following Aeroquest personnel were involved in the project:

= Senior Project Manager of Operations: Troy Will

= Field Data Processors: Mihai Szentesy, Joshua Poirier

= Field Operator: Marcus Watson

= Data Processing and Reporting: Geoff Plastow, Dak Darbha, Marion Bishop

The survey pilot, Ted Slavin, was employed directly by the helicopter operator — Hi Wood
Helicopters Ltd.

6. DELIVERABLES

6.1. HARDCOPY DELIVERABLES

The report includes a set of three 1:20,000 maps and the following three geophysical data
products are delivered:

= TMI - Coloured Total Magnetic Intensity (TMI) with line contours and EM anomaly
symbols.

= ZOFF1- AeroTEM Z1 Off-time with line contours, and EM anomaly symbols.

= EM — AeroTEM off-time profiles Z2 — Z12 and EM anomaly symbols.

= DTM - Digital Terrain Model (DTM) with line contours and EM anomaly symbols

= Dose Rate - Gamma Ray Spectrometer Dose Rate colour grid with line contours

= ¢ThK — Gamma Ray Spectrometer Equivalent Thorium Potassium Ratio

= ¢UeTh — Gamma Ray Spectrometer Equivalent Uranium Thorium Ratio

= ¢K - Gamma Ray Spectrometer Equivalent Potassium colour grid with line contours

The coordinate/projection system for the maps is NAD83 — UTM Zone 9N (NIC & HISNIT)
and UTM Zone 10N (Tower). For reference, the latitude and longitude in WGS84 are also
noted on the maps.

All the maps show flight path trace, skeletal topography, and conductor picks represented by
an anomaly symbol classified according to calculated off-time conductance. The anomaly
symbol is accompanied by postings denoting the calculated off-time conductance, a thick or
thin classification and an anomaly identifier label. The anomaly symbol legend and survey
specifications are displayed on the left margin of the maps.

6.2. DIGITAL DELIVERABLES

6.2.1. Final Database of Survey Data (.GDB)

The geophysical profile data is archived digitally in a Geosoft GDB binary format database.
A description of the contents of the individual channels in the database can be found in

Appendix 2. A copy of this digital data is archived at the Aeroquest head office in
Mississauga.
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6.2.2. Geosoft Grid files (GRD)

Levelled Grid products used to generate the geophysical map images. HISNIT and NIC
products have 10 m cell size and the Tower products have a 20 m cell size.

= Total Magnetic Intensity (BlockName_mag.grd)
= AeroTEM Z Offtime Channel 1 (BlockName ZOFF[1].grd)
= Digital Terrain Model (BlockName DTM.grd)
AGRS products
= Dose Rate (BlockName_Dose_rate.grd)
= Potassium (BlockName_K.grd)
= Equivalent Thorium Equivalent Potassium Ratio (BlockName_eThK.grd)
» Equivalent Uranium Equivalent Thorium Ratio (BlockName_eUeTh.grd)

6.2.3. Digital Versions of Final Maps ((MAP, .PDF)
Map files in Geosoft .map and Adobe PDF format.

6.2.4. Google Earth Files (.kmz)

Flight navigation lines, EM Anomalies and geophysical grids in Google earth kmz format.
Double click to view in Google Earth.

6.2.5. Free Viewing Software (.EXE)

= Geosoft Oasis Montaj Viewing Software
= Adobe Acrobat Reader
= Google Earth Viewer

6.2.6. Digital Copy of this Document (.PDF)
Adobe PDF format of this document.

7. DATA PROCESSING AND PRESENTATION

All in-field and post-field data processing was carried out using Aeroquest proprietary data
processing software and Geosoft Oasis Montaj software. Maps were generated using 36-inch
wide Hewlett Packard ink-jet plotters.

7.1. BASE MAP

The geophysical maps accompanying this report are based on positioning in the NADS3
datum. The survey geodetic GPS positions have been projected using the Universal
Transverse Mercator projection in Zone 9 North and Zone 10 North. A summary of the map
datum and projection specifications is given following:

= Ellipse: GRS 1980

= Ellipse major axis: 6378137m eccentricity: 0.081819191

= Datum: North American 1983 - Canada Mean

= Datum Shifts (x,y,z) : 0, 0, 0 metres

= Map Projection: Universal Transverse Mercator Zone 9 (Central Meridian 129°W)
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= Map Projection: Universal Transverse Mercator Zone 10 (Central Meridian 123°W)
= Central Scale Factor: 0.9996
= False Easting, Northing: 500,000m, Om

For reference, the latitude and longitude in WGS84 are also noted on the maps.

The background vector topography was sourced from Natural Resources Canada 1:50000
National Topographic Data Base data and the background shading were derived from NASA
Shuttle Radar Topography Mission (SRTM) 90 metre resolution DEM data.

7.2. FLIGHT PATH & TERRAIN CLEARANCE

The position of the survey helicopter was directed by use of the Global Positioning System
(GPS). Positions were updated five times per second (5 Hz) and expressed as WGS84 latitude
and longitude calculated from the raw pseudo range derived from the C/A code signal. The
instantaneous GPS flight path, after conversion to UTM co-ordinates, is drawn using linear
interpolation between the x/y positions. The terrain clearance was maintained with reference
to the radar altimeter. The raw Digital Terrain Model (DTM) was derived by taking the GPS
survey elevation and subtracting the radar altimeter terrain clearance values. The calculated
topography elevation values are relative and are not tied in to surveyed geodetic heights.

Each flight included at least two high elevation ‘background’ checks. These high elevation
checks are to ensure that the gain of the system remained constant and within specifications.

7.3. ELECTROMAGNETIC DATA

The raw streaming data, sampled at a rate of 36,000 Hz (200 channels, 180 times per second)
was reprocessed using a proprietary software algorithm developed and owned by Aeroquest
Limited. Processing involves the compensation of the X and Z component data for the
primary field waveform. Coefficients for this compensation for the system transient are
determined and applied to the stream data. The stream data are then pre-filtered, stacked,
binned to the 33 on and off-time channels and checked for the effectiveness of the
compensation and stacking processes. The stacked data is then filtered, levelled and split up
into the individual line segments. Further base level adjustments may be carried out at this
stage. The filtering of the stacked data is designed to remove or minimize high frequency
noise that cannot be sourced from the geology.

The final field processing step was to merge the processed EM data with the other data sets
into a Geosoft GDB file. The EM fiducial is used to synchronize the two datasets. The
processed channels are merged into ‘array format; channels in the final Geosoft database as
Zon, Zoff, Xon, and Xoff.

Apparent bedrock EM anomalies were interpreted with the aid of an auto-pick from positive
peaks and troughs in the off-time Z channel responses correlated with X channel responses.
The auto-picked anomalies were reviewed and edited by a geophysicist on a line by line basis
to discriminate between thin and thick conductor types. Anomaly picks locations were
migrated and removed as required. This process ensures the optimal representation of the
conductor centres on the maps.

At each conductor pick, estimates of the off-time conductance have been generated based on
a horizontal plate source model for those data points along the line where the response
amplitude is sufficient to yield an acceptable estimate. Some of the EM anomaly picks do not
display a Tau value; this is due to the inability to properly define the decay of the conductor
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usually because of low signal amplitudes. Each conductor pick was then classified according
to a set of seven ranges of calculated off-time conductance values. For high conductance
sources, the on-time conductance values may be used, since it provides a more accurate
measure of high-conductance sources. Each symbol is also given an identification letter label,
unique to each flight line. Conductor picks that did not yield an acceptable estimate of off-
time conductance due to a low amplitude response were classified as a low conductance
source. Please refer to the anomaly symbol legend located in the margin of the maps.

7.4. RADIOMETRIC DATA

7.4.1. Equipment and General Adherence to IAEA Standards

Aeroquest Limited generally adopts the standards for airborne gamma-ray spectrometry (the
radiometric method) as laid out in the IAEA Technical Report 323 — Airborne Gamma-Ray
Spectrometry Surveying.

7.4.2. Spectral Calibration

When calibrated (with thorium source about once a year) linearity of the each detector is
measured and linearity correction coefficients are calculated. When operating in real time
(collecting data), the linearity of each detector is mathematically corrected for each
measurement. Individual detector tracking (tuning) and linearity correction provide better fit
of the individual spectra that are being summed and therefore a sharper (better resolution)
spectrum is obtained.

Calibration of the 5 detectors was carried out on April 22, 2010 as follows:

Crystal S/N Cs resolution (%)
1 5513UA 7.36
2 5513UB 7.71
3 5513UC 7.35
4 5513UD 7.48
5 5513DE 8.13
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Results from Calibration Pad Test

Calibrations were performed by RSI at their Mississauga facility on April 22, 2010.

Spectrometer
Stripping Ratios Unit Ideal Values
Thinto U (alpha) 0.276 0.250
Thinto K (beta) 0.412 0.400
Uinto K (gamma) 0.796 0.810
Uinto Th (a) 0.044 0.060

7.4.3. Data Quality Assurance and Control

The spectrometer data are referenced to the other ancillary data sets using the RSI data
acquisition system (Figure 4). After each flight, preliminary ROI channels are generated and
profiles are then plotted from the digital data to check for any missing data, spikes or data
corrupted by other noise sources. Where necessary, the data are corrected or flagged for re-
flight depending on the severity or duration of the noise.

7.4.4. Dead-time Correction

Generally, the first data reduction step for radiometric data is dead-time correction. Because
the RSX-5 dead time is virtually nil, this correction is only applied where the total count rates
are extremely high. Dead-time correction is made to each window using the expression
N=n/(1-T) where N is the corrected count; n is the raw recorded count; and T is the dead-
time.

7.4.5. Filtering to Prepare for Background Corrections

The radar altimeter data are filtered in order to ensure that no noise sources from the altimeter
data are introduced to the radiometric data processing. The upward looking data are also
filtered to improve the count statistics. A typical filter width ranges from 10 to 20s. In order
to establish radon background levels from the upward-looking detector data, temporary
heavily filtered upward and downward looking uranium and downward looking thorium data
are utilized. The original unfiltered data are, of course, retained. All filtering will be carried
out in consultation with the Client Representative if requested by the Client.

7.4.6. Cosmic and Aircraft Background

Cosmic and aircraft background expressions are determined for each spectral window as
described in chapter 4 of the IAEA Technical Report 323. The general form of these
expressions is N = a + bC, where N is the combined cosmic and aircraft background for each
window; a is the aircraft background in the window; C is the cosmic channel count; and b is
the cosmic stripping factor for the window.

The expressions are evaluated for each ROI window for each sample and used as a
subtractive correction for the data.
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Total count background 49.79
Potassium background 12.269
Uranium background 0.3326
Thorium background 0.01
Total count cosmic 1.0769
Potassium cosmic 0.0624
Uranium cosmic 0.0524

Thorium cosmic 0.066

7.4.7. Radon Background

Correction of the data for variations in background due to radon is a multi-step process.
First, test flights at various elevations over water are carried out in the field to establish the
contribution of atmospheric radon to the ROI windows. A least squares analysis of the data
from these test flights yields the constants for equations 4.9 to 4.12 (IAEA Report 323).
Second, the response of the upward looking detector to radiation from the ground is
established. Here a departure from the IAEA Report has been recommended by Grasty and
Hovgaard (1996). The expression for the radon component in the downward looking uranium
window is given by Ur =(u — alU — a2T + a2bT — bu)/(au — al — a2aT) (see Eq. 4.3 — IAEA
323) where, Ur is the radon background detected in the downward U window; u is the
measured count in the upward uranium window; U is the measured count in the downward
uranium window; T is the measured count in the downward thorium window; al, a2, au and
aT are proportionality factors; and bu and bT are constants determined experimentally. Using
al or a2 (see above) in this equation will result in a good estimate of Ur permitting correction
of the other ROI windows.

Survey altitude test data will be collected and used to establish atmospheric background and
calibrate the upward and downward looking detector systems. Variations in count rates due to
soil moisture content and altimeter variations can largely be overcome by a normalization
procedure using the thorium count. The procedure correlates the thorium count to the
uranium count assuming the contribution to each ROI from the ground is proportional.

7.4.8. Computation of Effective Height Above Ground Level

Radar altimeter data are used in adjusting the stripping ratios for altitude and to carry out the
height attenuation corrections. They are then converted to effective height (he) at STP by the
expression he = (h * 273.15)/(T + 273.15)* (P/1013), where h is the observed radar altitude;
T is the temperature in degrees C; and P is the barometric pressure in mbars

7.4.9. Compton Stripping Correction

The stripping ratios o, B, v, a, b and g are determined during tests over calibration pads. The
principal ratios a, f and g should be adjusted for temperature, pressure and altitude (above
ground) before stripping is carried out. These stripping ratios are used to remove the
contribution in each of the three ROI windows from higher energy sources, leaving only the
contribution from potassium, uranium and thorium.
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7.4.10. Altitude Attenuation Correction

The altitude attenuation correction corrects the data in each of the ROI windows for the
effects of altitude. The count rates decrease exponentially with altitude and therefore the
counts are corrected to a constant altimeter datum at the nominal survey height of 120m.

Nominal height 120
Maximum_height 500
Minimum_height 10

7.4.11. Apparent Radioelement Concentrations

The corrected count rate data can be converted to estimate the ground concentrations of each
of the three radioelements, potassium, uranium and thorium. The procedure assumes an
infinite horizontal slab source geometry with a uniform radioelement concentration. The
calculation assumes radioactive equilibrium in the U and Th decay series. Therefore the U

and Th concentrations are assigned as equivalent concentrations using the nomenclature eU
and eTh.

An estimate of the air absorbed dose rate can be made from the apparent concentrations, K%,
eU ppm and eTh ppm using the following formula:

E=2737*K+3.84*eU +1.73*eTh

where: E is the absorption dose rate in nG/h
K is the concentration of potassium (%)
eU is the equivalent concentration of uranium (ppm)
eTh is the equivalent concentration of thorium (ppm)

A description of how most of the constants were determined can be found in: Exploranium,
ILA.E.A. Report, Airborne Gamma-Ray Spectrometer Surveying, Technical Report No. 323,
1991.

%K =27.37,
U ppm = 3.84,
TH=1.73,

7.4.12. Computation of Radioelement Ratios

Standard ratioing of the three radioelements (eU/eTh, eU/K and eTh/K) can be carried out
and presented in profile or plan map form. In order to ensure statistical confidence in
generating these ratios, we generally take the following precautions:

* Reject all data point where the apparent potassium concentration is less than 0.25% as
these measurements are likely taken over water.
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» Carry out cumulative summing along the survey line of each radioelement, rejecting
areas where the summation does not exceed a certain threshold value (usually 10 counts for
both numerator and denominator).

*  Compute the ratios using the cumulative sums.

7.5. MAGNETIC DATA

Prior to any levelling the magnetic data was subjected to a lag correction of -0.1 seconds and
a spike removal filter. The filtered aeromagnetic data were then corrected for diurnal
variations using the magnetic base station and the intersections of the tie lines. No corrections
for the regional reference field (IGRF) were applied. The corrected profile data were
interpolated on to a grid using a bi-directional grid technique with a grid cell size of 10
metres or 20 meters. The final levelled grid provided the basis for threading the presented
contours which have a minimum contour interval of 10 nT.

8. GENERAL COMMENTS

The survey was successful in mapping the magnetic and conductive properties of the geology
throughout the survey area. Below is a brief interpretation of the results. For a detailed
interpretation please contact Aeroquest Limited.

8.1. MAGNETIC RESPONSE

The magnetic data provide a high resolution map of the distribution of the magnetic mineral
content of the survey area. This data can be used to interpret the location of geological
contacts and other structural features such as faults and zones of magnetic alteration. The
sources for anomalous magnetic responses are generally thought to be predominantly
magnetite because of the relative abundance and strength of response (high magnetic
susceptibility) of magnetite over other magnetic minerals such as pyrrhotite.

8.2. EM ANOMALIES

The EM anomalies on the maps are classified by conductance (as described earlier in the
report) and also by the thickness of the source. A thin, vertically orientated source produces a
double peak anomaly in the z-component response and a positive to negative crossover in the
x-component response (Figure ). For a vertically orientated thick source (say, greater than 10
metres), the response is a single peak in the z-component response and a negative to positive
crossover in the x-component response (Figure ). Because of these differing responses, the
AeroTEM system provides discrimination of thin and thick sources and this distinction is
indicated on the EM anomaly symbols (N = thin and K = thick). Where multiple, closely
spaced conductive sources occur, or where the source has a shallow dip, it can be difficult to
uniquely determine the type (thick vs. thin) of the source (Figure ). In these cases both
possible source types may be indicated by picking both thick and thin response styles. For
shallow dipping conductors the ‘thin’ pick will be located over the edge of the source,
whereas the ‘thick’ pick will fall over the downdip ‘heart’ of the anomaly.
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Figure 10. AeroTEM response to a ‘thin’ vertical conductor.
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Figure 11. AeroTEM response for a ‘thick’ vertical conductor.
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Figure 12. AeroTEM response over a ‘thin’ dipping conductor.

All cases should be considered when analyzing the interpreted picks and prioritizing for
follow-up. Specific anomalous responses which remain as high priority should be subjected
to numerical modeling prior to drill testing to determine the dip, depth and probable geometry
of the source.
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APPENDIX 1: SURVEY BOUNDARIES

The following table presents the Homestake Ridge Property boundaries. All geophysical data
presented in this report have been windowed to 100m outside of these boundaries. X and Y
positions are in metres:

NADS83 UTM Zone 9N.

NIC:

X Y
594615.2 5577644 .6
605427.8 5577644.6
605427.8 5570677.7
604518.8 5570677.7
004518.8 5571595.5
0040064 .4 5571595.5
6040064 .4 5572024.1
602292.5 5572024.1
602292.5 5571543.7
601410.8 5571543.7
601410.8 5571055.1
600109.9 5571055.1
600109.9 5569193.6
599673.2 5569193.6
599673.2 5568705.4
598353.8 5568705.4
598353.8 5567770.6
597916.7 5567770.6
597916.7 5567266.8
595554.8 5567266.8
595554.8 5574644 .6
594615.2 5574644.6
HISNIT:

X Y
675908.8 5513780.1
©677104.0 5513781.0
©676916.5 5514217.9
©677502.6 5514853.9
679732.2 5512846.7
679146.5 5512211.1
680553.1 5510755.3
680553.1 5510024.8
678286.0 5510025.0
678062.7 5509956.8
676987.7 5509473.2
674759.8 5511482.2
675833.3 5511964.2
675908.0 5512166.0
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NADS83 UTM Zone 10N.

Tower:

X Y
292668.1 5575246.4
295487.0 5574219.9
294261.1 5572830.2
294204.0 5572638.0
294203.7 5569012.8
293546.2 5569012.8
293546.2 5568563.3
293171.5 5568543.9
293079.8 5568120.2
292404.5 5567097.8
289585.7 5568124.5
290352.5 5569570.1
290404.0 5569764.0
290405.3 5571002.1
290943.8 5571002.1
290943.8 5573763.0
291112.0 5573763.0
291441.9 5573855.8
291499.7 5574686.3
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APPENDIX 2: DESCRIPTION OF DATABASE FIELDS

The GDB file is a Geosoft binary database. In the database, the Survey lines and Tie Lines
are prefixed with an "L" for "Line" and "T" for "Tie".

EM Mag Database:
COLUMN UNITS DESCRIPTOR
line Line number
flight Flight #
emfid AERODAS Fiducial
utctime hh:mm:ss.ss UTC time
x_nad83 m UTM Easting (NAD83, Zone 9/10)
y_nad83 m UTM Northing (NAD83, Zone 9/10)
galt m GPS elevation of magnetometer bird
ralt m Helicopter radar altimeter (height above terrain)
bheight m Terrain clearance of EM bird
basemag nT Base station total magnetic intensity
Mag nT Final Ievglled total magnetic intensity from upper magnetometer sensor (installed
on the tail of the EM bird).
Dtm m Digital Terrain Model
Zon nT/s EM On-Time Z component Channels 1-16
Zoff nT/s EM Off-Time Z component Channels 0-16
Xon nT/s EM On-Time X component Channels 1-16
Xoff nT/s EM Off-Time X component Channels 0-16
pwrline powerline monitor data channel
Grade Classification from 1-7 based on conductance of conductor pick
Anom_Labels Letter label of conductor pick (Unique per flight line)
Off_Con S Off-time conductance at conductor pick
Off_Tau us Off-time decay constant at conductor pick
Anom_ID EM Anomaly response style (K= thicK, N = thiN)
Off_AllICon S Off-time conductance
Off_AllTau ys Off-time decay constant
On_AlICon S On-time conductance
On_AllTau us On-time decay constant
TranOff s Transmitter turn off time
TranOn S Transmitter turn on time
TranPeak A Transmitter peak current
TranSwitch S Transmitter peak current time
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AGRS database:
Column Units Description
utctime hh:mm:ss.ss UTC time
X m UTM Easting (NAD83, Z9/10N)
y m UTM Northing (NAD83, Z9/10N)
flight Flight number
Rad_alt m radar altitude of aircraft
KPERCENT % Radiometrics — potassium (%K)
Th_ppm ppm Radiometrics — equivalent Thorium
U_ppm ppm Radiometrics — equivalent Uranium
DOSE_rate uR/hr Radiometrics — exposure rate
POTCNT Cps Radiometrics — potassium (%K)
THOCNT Cps Radiometrics — equivalent Thorium
URACNT Cps Radiometrics — equivalent Uranium
TOTCNT Cps Radiometrics — Total Counts
UpU Cps Radiometrics - Uranium upward looking counts
eTheK Thorium — Potassium Ratio
eUeK Uranium — Potassium Ratio
eUeTh Uranium — Thorium Ratio
down256 counts per 256 channel spectral data (Downward looking)
second
up256 gce)gg:‘sdper 256 channel spectral data (Upward looking)
X m UTM Easting (NAD83, Z9N)
Y m UTM Northing (NAD83, Z9N)
Cosmic Cosmic Channel
Temperature Celsius Temperature Sensor
Pressure mBar Barometric Pressure Sensor
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APPENDIX 3: AEROTEM ANOMALY LISTING

NIC:
Line Anom | ID | Cond Tau Flight | UTC Time Bird Easting Northing
(S) (ns) # height (m) (m)
(m)
4050 | A K 0.15 39.19 61 21:36:38 93.78 595600.9 5571651
4050 | B K 0.07 26.96 61 21:38:08 84.34 595598.6 5569948
4061 | A K 0.37 60.5 62 22:53:43 68.4 595805.6 5569893
4061 | B K 0.12 34.37 62 22:53:51 67.04 595801.7 5570050
4061 | C K 0.41 64.28 62 22:54:05 76.9 595807.7 5570292
4080 | A K 4.02 200.58 65 17:59:18 80.21 596194.5 5570187
4080 | B K 0.01 10.99 65 18:02:21 99.07 596179.4 5567802
4100 | A K 12.21 349.44 87 22:10:45 65.43 596591.5 5575983
4100 | B K 8.64 293.95 87 22:13:53 53.53 596599.6 5573849
4101 | A K 3.04 174.51 103 22:50:39 79.67 596619.9 5567647
4111 | A K 1.93 138.76 101 17:43:36 47.28 596807.6 5573880
4111 | B K 1.57 125.35 101 17:44:05 82.15 596796.3 5573280
4111 | C K 0.17 40.74 101 17:51:33 66.37 596806.5 5567561
4130 | A K 0.2 44.2 102 19:04:09 78.31 597180.2 5573313
4140 | A K 0.16 39.99 102 19:15:52 76.46 597399.3 5568194
4140 | B K 0.4 63.43 102 19:18:40 61.14 597408.9 5570732
4140 | C K 0.12 33.93 102 19:22:03 63.51 597395.7 5573341
4150 | A K 0.06 23.52 103 22:31:36 47.39 597580 5577595
4150 | B K 0.1 31.45 103 22:32:18 38.37 597597 5576730
4151 | A K 3.77 194.29 103 22:37:00 62.71 597601.2 5574663
4151 | B K 1.48 121.74 103 22:37:22 74.79 597593.4 5574158
4151 | C K 0.8 89.18 103 22:37:30 61.61 597593.4 5573986
4151 | D K 0.75 86.4 103 22:37:37 82.37 597587 5573832
4151 | E K 0.11 33.37 103 22:37:56 80.26 597590 5573367
4151 | F K 0.02 15.62 103 22:40:57 115.76 597594.7 5571958
4151 | G K 0.07 25.51 103 22:41:04 78.04 597592.7 5571779
4151 | H K 0.77 87.54 103 22:42:36 61.62 597607.4 5571187
4151 | | K 2.1 144.74 103 22:43:18 70.15 597594.2 5570353
4151 | J K 0.41 63.75 103 22:43:29 72.66 597588.2 5570178
4151 | K K 0.24 48.97 103 22:43:42 70.96 597585.9 5569962
4151 | L K 0.11 33.59 103 22:43:55 81.74 597610.6 5569685
4151 | M K 0.7 83.61 103 22:46:05 59.74 597594.2 5568262
4160 | A K 0.37 60.84 104 23:49:53 42.37 597804.2 5577011
4160 | B K 0.97 98.43 104 23:53:05 58.67 597807.1 5575363
4160 | C K 2.27 150.73 104 23:53:18 69.37 597805.7 5575097
4160 | D K 0.38 61.71 104 23:53:50 87.02 597796.9 5574405
4160 | E K 0.44 66.41 104 23:54:11 71.15 597804.7 5573979
4160 | F K 0.54 73.48 104 23:54:35 89.04 597791.2 5573410
4161 | A K 0.51 71.44 104 0:01:19 73.66 597803 5570498
4161 | B K 1.09 104.4 104 0:01:30 68.8 597800.2 5570291
4161 | C K 2.21 148.77 104 0:01:39 70.35 597806.8 5570104
4161 | D K 0.32 56.41 104 0:02:09 79.01 597799.8 5569462
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HISNIT:
Line Anom | ID | Cond Tau Flight | UTC Time Bird Easting Northing
(s) (ps) # height (m) (m)
(m)
3021 | A K 0.48 69 53 18:16:04 104.93 678099.4 5514093
3021 | B K 0.53 72.92 53 18:16:10 135.83 678148.7 5514049
3021 | C K 0.62 78.71 53 18:16:36 85.29 678398.5 5513819
3032 | A K 0.79 88.71 53 18:08:07 62.92 678402.2 5513720
3032 | B K 0.64 79.71 53 18:08:26 74.82 678152.9 5513918
3032 | C K 0.51 71.35 53 18:08:33 87.19 678124.4 5513937
3032 | D K 0.61 78.42 53 18:08:47 86.56 678077.6 5513980
3040 | A K 0.85 92.05 53 18:04:14 118.49 678053.5 5513850
3060 | A K 0.63 79.57 53 17:49:01 43.06 677229.4 5514345
3060 | B K 0.78 88.12 53 17:50:06 148.96 677809.4 5513797
3230 | A K 3.2 178.89 50 18:54:25 81.17 679133.9 5510338
3320 | A K 3 173.35 47 15:39:18 82.23 677342.1 5510718
3320 | B K 3.89 197.33 47 15:39:42 69.78 677098.4 5510966
3330 | A K 1.38 117.48 47 15:35:17 65.47 677153.7 5510779
3330 | B K 1.5 122.53 47 15:35:19 63.14 677173.8 5510758
3330 | C K 1.38 117.49 47 15:35:37 90.25 677354.8 5510585
3330 | D K 1.26 112.19 47 15:36:36 75.12 678026.7 5509997
3340 | A K 1.26 112.38 47 15:27:08 60.84 677888.6 5509963
3340 | B K 1.47 121.08 47 15:27:35 80.79 677539.6 5510280
3340 | C K 4.87 220.73 47 15:30:28 60.83 676379.7 5511337
Tower:
Line Anom | ID | Cond Tau Flight | UTC Time Bird Easting Northing
(8) (ms) # height (m) (m)
(m)
10010 | A K 16.7 408.71 37 20:50:16 62.2 290072.5 5568007
10010 | B K 7.21 268.53 37 20:50:29 52.22 289808.1 5568092
10020 | A K 3.6 189.74 37 20:43:52 51.83 289868.4 5568182
10660 | A K 4.59 214.23 17 22:41:58 70.5 294707.8 5573228
10680 | B K 14.09 375.41 17 22:31:15 59.16 294873.4 5573378
10690 | A K 1.24 111.33 17 22:30:01 61.98 294593 5573582
10690 | B K 17.54 418.86 17 22:30:16 52.82 294845 5573482
10700 | B K 52.7 725.91 17 22:20:19 74.17 294897.2 5573580
10700 | C K 0.36 60.19 17 22:21:04 73.43 294011.1 5573914
10710 | A K 0.92 95.73 17 22:18:38 66.21 294212.4 5573936
10710 | B K 64.68 804.21 17 22:19:17 69.44 294941 5573674
10720 | A K 91.73 957.74 17 22:12:45 68.29 294972.3 5573767
10720 | B K 15.43 392.76 17 22:13:01 70.38 294624.1 5573883
10720 | C K 3.48 186.53 17 22:13:17 66.5 294283.1 5574022
10730 | A K 1.96 140.06 17 22:10:29 61.32 294062.6 5574207
10730 | B K 4.13 203.26 17 22:10:45 58.16 294356.3 5574098
10730 | C K 77.01 877.54 17 22:11:21 66.28 294981.5 5573859
10740 | C K 112.86 1062.37 17 22:04:57 65.52 294864.9 5574017
10740 | D K 25.25 502.51 17 22:05:14 87.59 294514 5574133
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Line Anom | ID | Cond Tau Flight | UTC Time Bird Easting Northing
(S) (ps) # height (m) (m)
(m)
10740 | E K 7.71 277.69 17 22:05:36 80.17 294059.1 5574321
10750 | A K 5.81 240.99 17 22:02:25 68.61 293942.9 5574453
10750 | B K 59.7 772.63 17 22:02:59 77.54 294642 5574206
10750 | C K 165.83 1287.75 17 22:03:20 68.27 294989.4 5574086
10750 | D K 62.45 790.23 17 22:03:32 76.03 295192.3 5574016
10760 | A K 50.96 713.85 39 19:45:09 69.39 295342.2 5574071
10760 | B K 78.91 888.32 39 19:45:23 74.68 295067.6 5574162
10760 | C K 25.71 507.02 39 19:46:03 63.42 294251 5574455
10760 | D K 5.95 243.97 39 19:46:19 82.84 293855.4 5574597
10770 | A K 1.21 109.83 15 20:21:09 74.78 293620 5574778
10770 | B K 8.11 284.86 15 20:21:33 58.3 294081.1 5574604
10770 | C K 16.59 407.33 15 20:22:00 72.07 294666.6 5574414
10770 | D K 33.25 576.64 15 20:22:17 60.37 295013.6 5574295
10770 | E K 20.41 451.79 15 20:22:33 60.31 295324 5574178
19030 | A K 1.38 117.59 39 20:19:16 62.35 293908.7 5574062
19030 | B K 71.49 845.5 39 20:19:42 66.86 294055.7 5574471
19040 | A K 190.63 1380.67 39 19:55:56 66.59 294961.4 5574071
19040 | B K 139.67 1181.84 39 19:56:16 77.27 294810.9 5573646
10010 | A K 16.7 408.71 37 20:50:16 62.2 290072.5 5568007
10010 | B K 7.21 268.53 37 20:50:29 52.22 289808.1 5568092
10020 | A K 3.6 189.74 37 20:43:52 51.83 289868.4 5568182
10660 | A K 4.59 214.23 17 22:41:58 70.5 294707.8 5573228
10680 | B K 14.09 375.41 17 22:31:15 59.16 294873.4 5573378
10690 | A K 1.24 111.33 17 22:30:01 61.98 294593 5573582
10690 | B K 17.54 418.86 17 22:30:16 52.82 294845 5573482
10700 | B K 52.7 725.91 17 22:20:19 74.17 294897.2 5573580
10700 | C K 0.36 60.19 17 22:21:04 73.43 294011.1 5573914
10710 | A K 0.92 95.73 17 22:18:38 66.21 294212.4 5573936
10710 | B K 64.68 804.21 17 22:19:17 69.44 294941 5573674
10720 | A K 91.73 957.74 17 22:12:45 68.29 294972.3 5573767
10720 | B K 15.43 392.76 17 22:13:01 70.38 294624.1 5573883
10720 | C K 3.48 186.53 17 22:13:17 66.5 294283.1 5574022
10730 | A K 1.96 140.06 17 22:10:29 61.32 294062.6 5574207
10730 | B K 4.13 203.26 17 22:10:45 58.16 294356.3 5574098
10730 | C K 77.01 877.54 17 22:11:21 66.28 294981.5 5573859
10740 | C K 112.86 1062.37 17 22:04:57 65.52 294864.9 5574017
10740 | D K 25.25 502.51 17 22:05:14 87.59 294514 5574133
10740 | E K 7.71 277.69 17 22:05:36 80.17 294059.1 5574321
10750 | A K 5.81 240.99 17 22:02:25 68.61 293942.9 5574453
10750 | B K 59.7 772.63 17 22:02:59 77.54 294642 5574206
10750 | C K 165.83 1287.75 17 22:03:20 68.27 294989.4 5574086
10750 | D K 62.45 790.23 17 22:03:32 76.03 295192.3 5574016
10760 | A K 50.96 713.85 39 19:45:09 69.39 295342.2 5574071
10760 | B K 78.91 888.32 39 19:45:23 74.68 295067.6 5574162
10760 | C K 25.71 507.02 39 19:46:03 63.42 294251 5574455
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Line Anom | ID | Cond Tau Flight | UTC Time Bird Easting Northing
(S) (ps) # height (m) (m)
(m)
10760 | D K 5.95 243.97 39 19:46:19 82.84 293855.4 5574597
10770 | A K 1.21 109.83 15 20:21:09 74.78 293620 5574778
10770 | B K 8.11 284.86 15 20:21:33 58.3 294081.1 5574604
10770 | C K 16.59 407.33 15 20:22:00 72.07 294666.6 5574414
10770 | D K 33.25 576.64 15 20:22:17 60.37 295013.6 5574295
10770 | E K 20.41 451.79 15 20:22:33 60.31 295324 5574178
19030 | A K 1.38 117.59 39 20:19:16 62.35 293908.7 5574062
19030 | B K 71.49 845.5 39 20:19:42 66.86 294055.7 5574471
19040 | A K 190.63 1380.67 39 19:55:56 66.59 294961.4 5574071
19040 | B K 139.67 1181.84 39 19:56:16 77.27 294810.9 5573646
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APPENDIX 4: AEROTEM DESIGN CONSIDERATIONS

Helicopter-borne EM systems offer an advantage that cannot be matched from a fixed-wing platform. The ability
to fly at slower speed and collect dat

3a with high spatial resolution, and with great accuracy, means the helicopter EM systems provide more detail
than any other EM configuration, airborne or ground-based. Spatial resolution is especially important in areas of
complex geology and in the search for discrete conductors. With the advent of helicopter-borne high-moment
time domain EM systems the fixed wing platforms are losing their only advantage — depth penetration.

Advantage 1 — Spatial Resolution

The AeroTEM system is specifically designed to have a small footprint. This is accomplished through the use of
concentric transmitter-receiver coils and a relatively small diameter transmitter coil (5 m). The result is a highly
focused exploration footprint, which allows for more accurate “mapping” of discrete conductors. Consider the
transmitter primary field images shown in Figure 1, for AeroTEM versus a fixed-wing transmitter.

The footprint of AeroTEM at the earth’s surface is The footprint of a fixed-wing system is roughly
roughly 50m on either side of transmitter 150 m on either side of the transmitter

Figure 1. A comparison of the footprint between AeroTEM and a fixed-wing system, highlights the
greater resolution that is achievable with a transmitter located closer to the earth’s surface. The
AeroTEM footprint is one third that of a fixed-wing system and is symmetric, while the fixed-wing system
has even lower spatial resolution along the flight line because of the separated transmitter and receiver
configuration.

At first glance one may want to believe that a transmitter footprint that is distributed more evenly over a larger
area is of benefit in mineral exploration. In fact, the opposite is true; by energizing a larger surface area, the
ability to energize and detect discrete conductors is reduced. Consider, for example, a comparison between
AeroTEM and a fixed-wing system over the Mesamax Deposit (1,450,000 tonnes of 2.1% Ni, 2.7% Cu, 5.2 g/t
Pt/Pd). In a test survey over three flight lines spaced 100 m apart, AeroTEM detected the Deposit on all three
flight lines. The fixed-wing system detected the Deposit only on two flight lines. In exploration programs that seek
to expand the flight line spacing in an effort to reduce the cost of the airborne survey, discrete conductors such
as the Mesamax Deposit can go undetected. The argument often put forward in favour of using fixed-wing
systems is that because of their larger footprint, the flight line spacing can indeed be widened. Many fixed-wing
surveys are flown at 200 m or 400 m. Much of the survey work performed by Aeroquest has been to survey in
areas that were previously flown at these wider line spacings. One of the reasons for AeroTEM’s impressive
discovery record has been the strategy of flying closely spaced lines and finding all the discrete near-surface
conductors. These higher resolution surveys are being flown within existing mining camps, areas that improve
the chances of discovery.
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Figure 2. Fixed-wing (upper) and AeroTEM (lower) comparison over the eastern limit of the Mesamax
Deposit, a Ni-Cu-PGE zone located in the Raglan nickel belt and owned by Canadian Royalties. Both
systems detected the Deposit further to the west where it is closer to surface.
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The small footprint of AeroTEM combined with the high signal to noise ratio (S/N) makes the system more
suitable to surveying in areas where local infrastructure produces electromagnetic noise, such as power lines
and railways. In 2002 Aeroquest flew four exploration properties in the Sudbury Basin that were under option by
FNX Mining Company Inc. from Inco Limited. One such property, the Victoria Property, contained three major
power line corridors.

The resulting AeroTEM survey identified all the known zones of Ni-Cu-PGE mineralization, and detected a
response between two of the major power line corridors but in an area of favourable geology. Three boreholes
were drilled to test the anomaly, and all three intersected sulphide. The third borehole encountered 1.3% Ni,
6.7% Cu, and 13.3 g/t TPMs over 42.3 ft. The mineralization was subsequently named the Powerline Deposit.

The success of AeroTEM in Sudbury highlights the advantage of having a system with a small footprint, but also
one with a high S/N. This latter advantage is achieved through a combination of a high-moment (high signal)
transmitter and a rigid geometry (low noise). Figure 3 shows the Powerline Deposit response and the response
from the power line corridor at full scale. The width of power line response is less than 75 m.
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Figure 3. The Powerline Deposit is located between two major power line corridors, which make EM
surveying problematic. Despite the strong response from the power line, the anomaly from the Deposit is
clearly detected. Note the thin formational conductor located to the south. The only way to distinguish
this response from that of two closely spaced conductors is by interpreting the X-axis coil response.

Advantage 2 — Conductance Discrimination

The AeroTEM system features full waveform recording and as such is able to measure the on-time response due
to high conductance targets. Due to the processing method (primary field removal), there is attenuation of the
response with increasing conductance, but the AeroTEM on-time measurement is still superior to systems that
rely on lower base frequencies to detect high conductance targets, but do not measure in the on-time.

Aeroquest International - Report on a Helicopter-Borne AeroTEM System Electromagnetic & Magnetic Survey
32



A
AEROQUEST
Job # 10-042

The peak response of a conductive target to an EM system is a function of the target conductance and the EM
system base frequency. For time domain EM systems that measure only in the off-time, there is a drop in the
peak response of a target as the base frequency is lowered for all conductance values below the peak system
response. For example, the AeroTEM peak response occurs for a 10 S conductor in the early off-time and 100 S
in the late off-time for a 150 Hz base frequency. Because base frequency and conductance form a linear
relationship when considering the peak response of any EM system, a drop in base frequency of 50% will double
the conductance at which an EM system shows its peak response. If the base frequency were lowered from 150
Hz to 30 Hz there would be a fivefold increase in conductance at which the peak response of an EM occurred.

However, in the search for highly conductive targets, such as pyrrhotite-related Ni-Cu-PGM deposits, a fivefold
increase in conductance range is a high price to pay because the signal level to lower conductance targets is
reduced by the same factor of five. For this reason, EM systems that operate with low base frequencies are not
suitable for general exploration unless the target conductance is more than 100 S, or the target is covered by
conductive overburden.

Despite the excellent progress that has been made in modeling software over the past two decades, there has
been little work done on determining the optimum form of an EM system for mineral exploration. For example,
the optimum configuration in terms of geometry, base frequency and so remain unknown. Many geophysicists
would argue that there is no single ideal configuration, and that each system has its advantages and
disadvantages. We disagree.

When it comes to detecting and discriminating high-conductance targets, it is necessary to measure the pure in
phase response of the target conductor. This measurement requires that the measured primary field from the
transmitter be subtracted from the total measured response such that the secondary field from the target
conductor can be determined. Because this secondary field is in-phase with the transmitter primary field, it must
be made while the transmitter is turned on and the transmitter current is changing. The transmitted primary field
is several orders of magnitude larger than the secondary field. AeroTEM uses a bucking coil to reduce the
primary field at the receiver coils. The only practical way of removing the primary field is to maintain a rigid
geometry between the transmitter, bucking and receiver coils. This is the main design consideration of the
AeroTEM airframe and it is the only time domain airborne system to have this configuration.

Pl R
240 4 200
LOW SIGNAL HIGH SIGNAL LOW SIGNAL LOW SIGNAL | HIGH SIGNAL
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L] .
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COMDUCTANCE (5) CONDUCTANCE &)

The offtime AeroTEM response for the 16 channel The on-time response assuming 100% removal of the
configuration. measured primary field.

Figure 4. The off-time and on-time response nomogram of AeroTEM for a base frequency of 150 Hz. The
on-time response is much stronger for higher conductance targets and this is why on-time
measurements are more important than lower frequencies when considering high conductance targets
in a resistive environment.

Advantage 3 — Multiple Receiver Coils
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AeroTEM employs two receiver coil orientations. The Z-axis coil is oriented parallel to the transmitter coil and
both are horizontal to the ground. This is known as a maximum coupled configuration and is optimal for
detection. The X-axis coil is oriented at right angles to the transmitter coil and is oriented along the line-of-flight.
This is known as a minimum coupled configuration, and provides information on conductor orientation and
thickness. These two coil configurations combined provide important information on the position, orientation,
depth, and thickness of a conductor that cannot be matched by the traditional geometries of the HEM or fixed-
wing systems. The responses are free from a system geometric effect and can be easily compared to model type
curves in most cases. In other words, AeroTEM data is very easy to interpret. Consider, for example, the
following modeled profile:

Figure 5. Measured (lower) and modeled (upper) AeroTEM responses are compared for a thin steeply
dipping conductor. The response is characterized by two peaks in the Z-axis coil, and a cross-over in the
X-axis coil that is centered between the two Z-axis peaks. The conductor dips toward the higher
amplitude Z-axis peak. Using the X-axis cross-over is the only way of differentiating the Z-axis response
from being two closely spaced conductors.

HEM versus AeroTEM
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Traditional helicopter EM systems operate in the frequency domain and benefit from the fact that they use
narrowband as opposed to wide-band transmitters. Thus all of the energy from the transmitter is concentrated in
a few discrete frequencies. This allows the systems to achieve excellent depth penetration (up to 100 m) from a
transmitter of modest power. The Aeroquest Impulse system is one implementation of this technology.

The AeroTEM system uses a wide-band transmitter and delivers more power over a wide frequency range. This
frequency range is then captured into 16 time channels, the early channels containing the high frequency
information and the late time channels containing the low frequency information down to the system base
frequency. Because frequency domain HEM systems employ two coil configurations (coplanar and coaxial) there
are only a maximum of three comparable frequencies per configuration, compared to 16 AeroTEM off-time and
12 AeroTEM on-time channels.

Figure 6 shows a comparison between the Dighem HEM system (900 Hz and 7200 Hz coplanar) and AeroTEM
(Z-axis) from surveys flown in Raglan, in search of highly conductive Ni-Cu-PGM sulphide. In general, the
AeroTEM peaks are sharper and better defined, in part due to the greater S/N ratio of the AeroTEM system over
HEM, and also due to the modestly filtered AeroTEM data compared to HEM. The base levels are also better
defined in the AeroTEM data. AeroTEM filtering is limited to spike removal and a 5-point smoothing filter. Clients
are also given copies of the raw, unfiltered data.
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Figure 6. Comparison between Dighem HEM (upper) and AeroTEM (lower) surveys flown in the Raglan
area. The AeroTEM responses appear to be more discrete, suggesting that the data is not as heavily
filtered as the HEM data. The S/N advantage of AeroTEM over HEM is about 5:1.

Aeroquest Limited is grateful to the following companies for permission to publish some of the data
from their respective surveys: Wolfden Resources, FNX Mining Company Inc, Canadian Royalties, Nova
West Resources, Aurogin Resources, Spectrem Air. Permission does not imply an endorsement of the
AeroTEM system by these companies.
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APPENDIX 5: AEROTEM INSTRUMENTATION SPECIFICATION SHEET

AEROTEM Helicopter Electromagnetic System

System Characteristics

Transmitter: Triangular Pulse Shape Base Frequency 90 Hz
Tx On Time — 1,833 (90 Hz) us

Tx Off Time — 3,667 (90 Hz) us

Loop Diameter - 10 m

Peak Current - 455 A

Peak Moment — 183,131 NIA

Typical Z Axis Noise at Survey Speed = 5 nT/s peak to peak
Sling Weight: 1000 1b

Length of Tow Cable: 51 m

Bird Survey Height: 30 m nominal

Receiver
Two Axis Receiver Coils (X, z) positioned at centre of transmitter loop
Selectable Time Delay to start of first channel 21.3 , 42.7, or 64.0 ms
Display & Acquisition

AERODAS Digital recording at 120 samples per decay curve at a maximum of 300
curves per second (27.778 us channel width)

RMS Channel Widths: 52.9,132.3, 158.7, 158.7, 317.5, 634.9 us

Recording & Display Rate = 10 readings per second.

On-board display - six channels Z-component and 1 X-component

System Considerations

Comparing a fixed-wing time domain transmitter with a typical moment of 500,000 NIA
flying at an altitude of 120 m with a Helicopter TDEM at 30 m, notwithstanding the
substantial moment loss in the airframe of the fixed wing, the same penetration by the lower
flying helicopter system would only require a sixty-fourth of the moment. Clearly the
AeroTEM system with nearly 183.131 NIA has more than sufficient moment. The airframe
of the fixed wing presents a response to the towed bird, which requires dynamic
compensation. This problem is non-existent for AeroTEM since transmitter and receiver
positions are fixed. The AeroTEM system is completely portable, and can be assembled at
the survey site within half a day.
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This map accompanies the technical report entitled 'Report on a
Helicopter-Borne Electromagnetic, Magnetic and Radiometric Survey,

Vancouver Island’, by Aeroquest Limited, October 2010.
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Data acquisition: ADAS

Magnetometer: Geometrics G-823A caesium vapour
Installation: Towed bird 31 m above EM bird
Sensitivity: .001 nanoTesla

Electromagnetics: AeroTEM Il System (MIKE)
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1024.9
1012.1 SURVEY SPECIFICATIONS:
1005.2 Survey flown: .date.
1001.0 Traverse/Tie line spacing: .spacing. metres
998.4 Traverse/Tie line direction: .azimuth.
993.4 Nominal EM bird height: 30 metres
985.4 Aircraft: SA315B (C-GLOV)
974.6 INSTRUMENTATION:

880.4 Configuration: Towed bird
860.4 Gamma Ray Spectometer: RSI AGRS RSX-5
839.9 Downward looking crystal vol. - 16.75L (1024cu in)
818.9 Upward looking crystal vol. - 4.18L (256cu in)
7983 Sample Interval: 1.0 seconds
Z;g Channe.ls: 256 .
735.0 Installation: In helicopter
7118 NAVIGATION:
687.1 Navigation: Differential Global Positioning System (DGPS)
662.7 Navigation equipment: AGNAV with MID-TECH RX400p receiver
636.6 Radar Altimeter: Terra TRA3000/TRI-30
609.0 POSITIONING
578.6 Datum: NAD 83
546.6 Major Axis: 6378137.000
511.2 Eccentricity: 0.081819191
467.9 MAP PROJECTION
421.1 Projection: Universal Transverse Mercator
361.9 Central Meridian: .degree.W (Zone .zone.)
299.7 Central Scale Factor: 0.9996
239.9 False Easting/Northing: 500,000m/0Om
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