
Box Mine Project 43-101F1 Revision 2 ɀ September 24, 2009 Page 1 
 

BOX MINE - GOLDFIELDS PROJECT 

Uranium City, Saskatchewan, Canada 

 

TECHNICAL REPORT 

 

  PURSUANT TO NATIONAL INSTRUMENT 43-101  

OF THE CANADIAN SECURITIES ADMINISTRATORS 

 

Prepared For 

LINEAR GOLD CORP. 

 

Prepared By 

Bikerman Engineering & Technology Associates, Inc. 

Old Lyme, Connecticut  

June 29, 2007 

Revision 1 - May 12, 2008  

Revision 2 - September 24, 2009 

 

David Bikerman, Engineer of Mines 

Dan A. Mackie, Professional Engineer 

Dr. Michael Bikerman, Ph.D., Professional Geologist 



Box Mine Project 43-101F1 Revision 2 ɀ September 24, 2009 Page 2 
 

BIKERMAN ENGINEERING & TECHNOLOGY ASSOCIATES, INC. 

Technical Report / Form 43-101F1 

Table of Contents 

 

1.0 COVER PAGE......................................................................................................................... 1

  

2.0 TABLE OF CONTENTS ......................................................................................................... 2 

 

3.0 SUMMARY ............................................................................................................................. 8 

3.1 Location, History, and Project Description.................................................................. 8 

3.2 Infrastructure ................................................................................................................ 9 

3.3 Geology and Mineralization ...................................................................................... 12 

3.4 Mineral Resources ..................................................................................................... 13 

3.5 Mining ........................................................................................................................ 14 

3.5.1   Pit Design and Mineral Reserves .................................................................... 15 

3.5.2   Mine Planning ................................................................................................. 16 

3.5.3   Mine Operating Cost ....................................................................................... 17 

3.5.4   Mine Capital Costs .......................................................................................... 20 

3.6 Metallurgy .............................................................................................................................. 20 

3.7 Processing .............................................................................................................................. 22 

3.8 Environmental Permitting ...................................................................................................... 26 

3.9 Human Resources and Administration .................................................................................. 31 

3.10   Project Economics ................................................................................................................... 33 

3.11   BETA Comments as Independent Reviewer ........................................................................... 35 

 

4.0 INTRODUCTION AND TERMS OF REFERENCE ........................................................... 36 

 

5.0 DISCLAIMER & RELIANCE ON OTHER EXPERTS ....................................................... 37 

 

6.0 PROPERTY DESCRIPTION AND LOCATION ............................................................ 39 

6.1 Location ................................................................................................................................. 39 

6.2 Property Description .............................................................................................................. 39 

6.3 Mineral Dispositions .............................................................................................................. 41 

6.4 Site Description ...................................................................................................................... 42 

 

  



Box Mine Project 43-101F1 Revision 2 ɀ September 24, 2009 Page 3 
 

7.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND  

 PHYSIOGRAPHY ................................................................................................................. 43 

7.1 Accessibility ........................................................................................................................... 44 

7.2 Climate and Meteorology ...................................................................................................... 45 

7.3 Local Resources ..................................................................................................................... 46 

7.4 Existing Land Uses ................................................................................................................ 55 

7.5 Physiography.......................................................................................................................... 57 

  

8.0 HISTORY .............................................................................................................................. 59 

 

9.0 GEOLOGICAL SETTINGS .................................................................................................. 62 

9.1 Regional Geology  ................................................................................................................. 64 

9.2 Structural Geology  ................................................................................................................ 67 

9.3 Metamorphism ....................................................................................................................... 68 

9.4 The Beaverlodge Area  .......................................................................................................... 68 

 

10.0   DEPOSIT TYPE ...................................................................................................................... 71 

 

11.0   MINERALIZATION ............................................................................................................... 72 

 

12.0   EXPLORATION...................................................................................................................... 74

  

13.0   DRILLING ............................................................................................................................... 76 

 

14.0   SAMPLING METHOD AND APPROACH ........................................................................... 82 

 

15.0   SAMPLE PREPARTION AND ANALYSES ........................................................................ 85 

 

16.0   DATA VERIFICATION ......................................................................................................... 88

  

17.0   ADJACENT PROPERTIES .................................................................................................... 96 

 

18.0   METALLURGY AND PROCESSING ................................................................................. 103 

 

19.0   MINERAL RESOURCE ESTIMATES ................................................................................ 126 

 

20.0   INFRASTRUCTURE ............................................................................................................ 160 

 

21.0   ORE RESERVES AND MINING ......................................................................................... 193 

 

22.0   OPERATING COST .............................................................................................................. 225 

 



Box Mine Project 43-101F1 Revision 2 ɀ September 24, 2009 Page 4 
 

23.0   ENVIRONMENTAL AND PERMITTING .......................................................................... 249 

 

24.0   HUMAN RESOURCES AND ADMINISTRATION ........................................................... 256 

 

25.0   CAPITAL COST ................................................................................................................... 258 

 

26.0   FINANCIAL ANALYSIS ..................................................................................................... 268 

 

27.0   OTHER RELEVANT DATA AND INFO RMATION ï DESIGN SPECIFICATIONS ...... 281 

 

28.0   INTERPRETATION AND CONCLUSIONS ....................................................................... 288 

 

29.0   RECOMMENDATIONS ....................................................................................................... 289 

 

30.0   REFERENCES ...................................................................................................................... 290 

 

31.0   CERTIFICATES .................................................................................................................... 295 

 

  



Box Mine Project 43-101F1 Revision 2 ɀ September 24, 2009 Page 5 
 

GLOSSARY OF NON-GEOLOGICAL TERMS AND ABBREVIATIONS 

 

"AMEC"  AMEC Americas Limited 

ñBETAò Bikerman Engineering & Technology Associates, Inc. 

ñCIMò  Canadian Institute of Mining, Metallurgy, and Petroleum 

ñDMAò Dan Mackie Associates 

ñERDò  Explosives Regulatory Division of the Ministry of Natural Resources Canada.  

"GLR"  GLR Resources Inc. 

"KA J"  K.A. Jensen, B.Sc., P.Geo. 

"RMI"   Resource Modeling Inc. 

"TSE"   The Toronto Stock Exchange 

"TSL"   Technical Service Laboratories 

ñUMAò  UMA Engineering Ltd. 

 

 

GLOSSARY OF TERMS RELATING TO MINING AND MINERAL PROPERTIES 

ñAAò  Atomic Absorption analytical method 

ñANò  Ammonium Nitrate 

ñANFOò Ammonium Nitrate ï Fuel Oil Explosive 

"ASL"   Above mean sea level expressed in meters (feet) 

ñauò  Gold 

"DDH"  Diamond drill hole 

"EM"  Electromagnetic geophysical survey method 

 "FA"  Fire Assay analytical method 

 "g/t"  grams per tonne 

ñG&Aò General and Administrative Costs 
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"HEM" horizontal loop electromagnetic geophysical survey method 

 "HLEM"  horizontal loop electromagnetic geophysical survey method 

ñHPò  horsepower 

ñIRRò  internal rate of return 

 "km"  kilometres 

 "m"  meters 

 "mag"  total field magnetic geophysical survey 

ñMMERò Metal Mining Effluent Regulations 

ñNPVò  net present value 

ñNSRò  net smelter return 

 "NTS"  National Topographic Survey  

"ounce" troy ounce 

ñozò  troy ounce 

"opt"  troy ounces per ton 

"ppb"  parts per billion 

"ppm"  parts per million 

"RCD"  reverse circulation drilling 

ñTMFò  Tailings Management Facility 

"VEM"  vertical electromagnetic geophysical survey method 

ñWADò weak acid dissociable 
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CONVERSION FACTORS 

 

Length 

1 micron = 1 micrometer 

1 millimeter =  1000 micrometers = 0.0394 inches 

1 centimeter = 0.394 inch 

1 meter = 3.281 feet 

1 kilometer = 0.6214 miles 

 

Area 

1 hectare = 100m x 100m = 10,000m2 

1 square kilometer = 100 hectares = 247.1 acres = 0.386 square miles 

 

Mass 

1 kilotonne = 1,000 metric tonnes 

1 metric tonne = 0.984 long tons 

1 metric tonne = 1.1023 short tons (1 short ton = 2,000 lbs) 

1 metric tonne = 1,000 kilograms 

1 kilogram = 1,000 grams 

1 kilogram = 2.205 pounds 

1 kilogram = 35.274 ounces = 32.151 troy ounces  

 

1 troy ounce = 31.103 grams  

1 troy ounce per short ton = 34.286 grams per tonne 

 

1 part per million = 1 gram per tonne = 1,000 parts per billion 

1 milligram = 0.001 gram = 35.274 x 10-6 ounces 

1 milliliter = 0.001 liter = 0.352 fluid ounces 
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3.0 SUMMARY  

  

3.1 Location, History, and Project Description 

The Goldfields Property is located on the north shore of Lake Athabasca in the northwestern portion 

of Saskatchewan as shown in Figure 1 and Figure 2.  The property area is situated approximately 55 

km (34.16 miles) south of the Saskatchewan and Northwest Territory boundary and approximately 

75 km (46.58 miles) east of the Saskatchewan and Alberta boundary.  The property forms a rough 

triangle approximately 23.3 km (14.5 miles) southwest, 17.6 km (10.9 miles) northeast and 23.3 km 

(14.5 miles) southeast of Uranium City.  The Goldfields property derived its name from the former 

mining town of Goldfields located between the former Box Gold Mine to the west and the Athona 

Gold Mine to the southeast. 

The Goldfields Property consists of 31 contiguous mining claims plus 5 mining leases, covering 

25,685 ha (approximately 63,000 acres) in the Beaverlodge Lake area, Northern Mining District, 

Saskatchewan, Canada and is located within NTS map sheets 74N-06, 74N-07, 74N-08, 74N-09 and 

74N-10. 

The coordinates of the triangular shaped property with Uranium City on the western boundary are 

approximately 649, 240 mE and 6,617,650 mN in the northeast, 625,980 mE and 6,584,900 mN in the 

southeast, and 650,990 mE and 6,588,150 mN in the east (UTM Zone 12, NAD 83). 

Access to the Goldfields project site is via a network of gravel and dirt roads from Uranium City with 

one branch leading to the former Box Mine site. Uranium City is serviced by daily flights originating 

in Saskatoon and Regina. Charter air service is also available from the above centres and northern 

communities of Prince Albert, La Ronge and Stony Rapids.  

Heavy equipment and supplies are transported by barge service 

operating from Stony Rapids, Saskatchewan to the communities along 

the shore of Lake Athabasca from mid-May to early October. 

The Box mine originally went into production at a low tonnage on 

June 27,1939 after a reported expenditure of $4,000,000. The milling 

rate stepped up to over 1200 tons per day in December 1939. The first 

gold brick (worth $30,000) was poured August 15, 1939. A total of 

8,000 ounces of gold (value $288,000) was produced in 1939 at an 

operating cost of $1.81 per ton.  During 1940 the milling rate 

averaged 1400 tons per day. Despite increased milling rates and 

reduction of operating costs the mine was only marginally profitable. 

Operations were suspended in May, 1942 and the mine closed August 

15, 1942. The mine produced a total of 64,066 ounces of gold from 

1,418,320 tons of ore at an average grade of 0.0452 ounce per ton. 
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Satellite Image of Goldfields Project Area  

Showing General Box Mine, Mill and Dump Limits  

 

The project described in this technical report is an open pit mine operation with a 5,000 tonne per 

day (1.8 million tonne per year) mill . The average mine grade is 1.43 grams per tonne minable at a 

strip ratio of 3.4:1 utilizing shovel-truck fleets.  The mill circuit consists of conventional crushing 

and grinding with gravity separation, flotation and agitation leach. Gold is recovered by carbon 

adsorption and electrowinning. Detail designs of all facilities are shown in this report.  Full scale 

drawings are included as an appendix.         

 

3.2 Infrastructure  

Basic community infrastructure includes water treatment plants, sewage lagoons and electrical power 

supply. Surface water from Black Lake provides water for the community of Black Lake, Fond du 

Lac River provides water for the community of Stony Rapids and the Fredette River provides water 

for the community of Uranium City. The community of Fond du Lac use wells for drinking water. 

Oil or wood burning stoves are the primary methods for heating homes and other buildings. 
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Power for the Goldfields site will be supplied by SaskPower via an existing power line and right of 

way. The existing feed from Wellington to the existing line is at 115kV and the will be transformed 

to 72kV for transmission along the existing line to the Goldfield property. The maximum forecasted 

load will be 5 MVA with an annual load factor of 90 percent. 

 

The project areas as located on the site map include the mine pit, haulage roads, primary ore dump, 

process plant, waste dump, tailings facility, powder magazine, pump house, truck shop, warehouse, 

offices, housing, etc.  

 

The site buildings are structural steel facilities comprised of girders, beams, columns, girts and 

bracings prefabricated in transportable lengths and sizes to facilitate field erection. The buildings 

will have metal cladding sides and roofs. The roofs will be sloped at 1/12. R20 Insulation will be 

provided where required.  

 

The various buildings and there dimensions are as follows: 

 

¶ Mill Process,       90m L x 30m W x 12m H 

¶ Flotation Tailings Filter Cake Load-out   30m L x 11m W x 12m H 

¶ Maintenance and Office Complex Building     30m L x 30m W x   8m H 

¶ Explosive Plant      32m L x 16m W x   8m H 

¶ Ammonium Nitrate Prill Storage    42m L x 30m W x 11m H 

¶ Pump House         3m L x   3m W x   3m H 

¶ Crusher Buildings      16m L x   8m W x   6m H 

 

 

A fully serviced camp will be located in Uranium City. Services will include electrical power, 

potable water, sewage collection, oil and electrical heating systems, town fire truck with sprinklers 

on site.  To avoid the logistical difficulties associated with requiring various types of fuels, all 

stationary and mobile equipment will be specified to operate with only diesel fuel. The following 

table provides an approximation of both fuel requirements and fuel storage requirements. 

The mine fuel tank farm must have a minimum capacity of 2,396,250 liters or 528,000 gallons. A 

long term fuel supply contract will need to be negotiated with a fuel supplier; under the terms of such a 

contract, the supplier will normally bear the cost of the equipment for this facility and Linear would 

bear the costs of construction and equipment installation. Generally, suppliers of diesel are amenable to 

providing fuel storage capacity and installation in exchange for long term contracts. A two million 

dollar capital budget has been allotted for the fuel tank facility. 

The explosive magazines will be located south-east of the Box Deposit operation in an approved 

area easily accessible yet sufficiently remote from existing or planned structures. Magazine location 

and construction will follow construction standards and the Quantity-Distance Tables.   
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