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1. INTRODUCTION AND HISTORY 
 

Canadian Kailuan Dehua mines Co., Ltd. (CKD) wholly owns and operates the Gething Coal 

property located near Hudson’s Hope in Northeast British Columbia (BC) (see Figure 1). The 

Gething Coal property consists of total 22 tenures and encompasses an area of 22,800 ha, 

which are presented in Table 1 and Figure 2.  

 

 
 

Figure 1 Location of Gething Coal Property 

 

Historically Gething coal was discovered in 1903 in area of Hudson’s Hope (Hudson’s Hope 

Museum web site at http://www.hudsonshopemuseum.com), and had been taken to Peace 

River crossing and used as steam coal. With the outbreak of World War II, a  few o f  

coalmines were developed including Peace River Coal Mine, King Gething Coal Mine and 

Packwood Coal Mine, where the production of coal was supplied to Dawson Creek, Fort 

Saint John and the places along Alaska Highway. Mines were shut down after the World 

War Ⅱ. 

 

The first documented exploration of the Gething Coal property was conducted by Texacal 

Resources Ltd. in 1971 and consisted of four boreholes. This initial exploration penetrated a 

large section of the Gething Formation and demonstrated the existence of potentially 

mineable metallurgical coal on the subject property. 
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A total of six drilling campaigns were accomplished between 1971 and 1980. The property 

was sold in 1972 to a joint venture (Bow River Resources and Rainier Energy Resources) and 

again in 1978 to Utah Mines Ltd. of Vancouver. Each of these companies continued to conduct 

exploration programs of the Gething coal resource, culminating in 1980 with a program of 16 

cored boreholes, 13 rotary boreholes, field mapping, a gas desorption program, and a shallow 

seismic survey. Geologic exploration in the 1970’s and 1980’s in the area had revealed the 

potential for extraction of metallurgical grade coal from six coal seams. 

 

The recently completed coal resource drilling program was carried out by CKD and managed 

by from February 2009 through July 2009. Drilling began on April 2, 2009 and continued 

through June 25, 2009, managed by Norwest Corporation, Salt Lake City of Utah, USA 

(Norwest). Norwest remained on site through July 2, 2009 to oversee relevant site and road 

reclamation. 

 
Table 1 Tenure List of Gething Coal Property 

Title 
Number 

Owner 
Title 
Type 

Title Sub 
Type 

Map 
Number 

Issue Date 
Good To 

Date 
Status 

Area 
(ha) 

417304 147450 (100%) Coal License 093O098 2006/apr/13 2015/apr/13 GOOD 1168.0 

417305 147450 (100%) Coal License 094B008 2006/apr/13 2015/apr/13 GOOD 876.0 

417306 147450 (100%) Coal License 093O098 2006/apr/13 2015/apr/13 GOOD 579.0 

417307 147450 (100%) Coal License 093O099 2006/apr/13 2015/apr/13 GOOD 797.0 

417308 147450 (100%) Coal License 093O099 2006/apr/13 2015/apr/13 GOOD 723.0 

417309 147450 (100%) Coal License 093O098 2006/apr/13 2015/apr/13 GOOD 652.0 

417310 147450 (100%) Coal License 093O099 2006/apr/13 2015/apr/13 GOOD 580.0 

417311 147450 (100%) Coal License 093O099 2006/apr/13 2015/apr/13 GOOD 290.0 

417312 147450 (100%) Coal License 093O088 2006/apr/13 2015/apr/13 GOOD 798.0 

417313 147450 (100%) Coal License 093O089 2006/apr/13 2015/apr/13 GOOD 580.0 

417314 147450 (100%) Coal License 093O089 2006/apr/13 2015/apr/13 GOOD 1450.0 

417315 147450 (100%) Coal License 093O089 2006/apr/13 2015/apr/13 GOOD 1449.0 

417316 147450 (100%) Coal License 093O088 2006/apr/13 2015/apr/13 GOOD 1450.0 

417317 147450 (100%) Coal License 093O099 2006/apr/13 2015/apr/13 GOOD 1448.0 

417318 147450 (100%) Coal License 093O098 2006/apr/13 2015/apr/13 GOOD 1448.0 

417319 147450 (100%) Coal License 093O099 2006/apr/13 2015/apr/13 GOOD 1447.0 

417320 147450 (100%) Coal License 093O099 2006/apr/13 2015/apr/13 GOOD 1447.0 

417321 147450 (100%) Coal License 093O099 2006/apr/13 2015/apr/13 GOOD 1446.0 

417322 147450 (100%) Coal License 093O099 2006/apr/13 2015/apr/13 GOOD 1446.0 

417323 147450 (100%) Coal License 094B009 2006/apr/13 2015/apr/13 GOOD 867.0 

417324 147450 (100%) Coal License 094B008 2006/apr/13 2015/apr/13 GOOD 867.0 

417646 147450 (100%) Coal Application 093O099 n/a n/a 
 

1014.0 
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Figure 2 Coal Tenures of Gething Coal Property 
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The large Gething property is broken into 4 major areas of interest - Bri-Dowling, East 

Gething, South Gething and Adams (see Figure 3). The Bri-Dowling area in the southeast 

section of the property is to plan the Gething underground coal mine, which will be expected 

to produce 2 million tons of metallurgical/coking coal in the first phase of development. 

 

 
 

Figure 3 Coal Tenures of Gething Coal Property 

 

 

 

 

 

 

 

 

 

 

 



5 

2  PROPERTY LOCATION AND ACCESS 
 

The Gething coal property is located approximately 25km west of Hudson’s Hope, BC and 

directly south of Williston Lake (Figure 1 and 3). It lies within the foothills of the east of flank 

of Rocky Mountains. Two routes are identified to access the subject site. First is Johnson 

Creek Forest Service Road which intersects Highway 29 at the turn-off located approximately 

19 km south of Hudson’s Hope. An alternative route is from the town of Hudson’s Hope to 

the W.A.C. Bennett Dam then through the Utah road and table road. 

 
The property is covered by BCGS map sheets, 093O088, 093O089, 093O098, 093O099, 094B008 

and 094B009. The coordinate of the property boundaries is UMT NAD83 Zone 10 Easting: 

526370 – 549894 and Northing: 619236 – 6212666. The Latitude of the property boundary 

ranges from 55°52′35″N to 56°3′30″N and the Longitude of the property boundary varies from 

122°12′5.5″W to 122°34′35.6″W. 
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3 TOPOGRAPHY 
 

The topography in the Gething project area is rugged, being heavily dissected by northeast 

flowing stream drainages. Elevation ranges from approximately 600m in the lowest 

valleys to over 1,200m along the ridge and hill tops. Creek valleys tend to be steep and 

deeply incises through the covering layer of glacial till in the central and west of the project 

area, grading to broader valley bottoms with less stream gradient in the east. 

 

The surface of the Gething project area is principally composed of boreal and subalpine 

forest, consisting mainly of pines, firs and spruce trees. In the valleys at the Stream bottoms 

there may be bogs and dense brush. Historically, there has been timber harvesting in the 

area and re- established tree growth varying sizes and ages. 
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4  2009 GETHING COAL RESOURCE EXPLORATION 
 

4.1  OBJECTIVE 

The overall objective is to improve the understanding of the coal geology and coal 

resource confidence. The program was designed to achieve the following specific objectives: 

● Validate previous drilling with twin holes; 

● Place more holes down dip from previous holes to improve resource confidence 

in the subject area; 

● Provide sufficient core sample  mass  for detailed coal  analyses necessary for  

coal washability testing and metallurgical coal marketing; 

● Provide additional information on hydrology and gas content of coal that may 

impact mine planning and environmental concerns. 
 

4.2  SUMMARY OF DRILLING 

CKD conducted Gething coal resource drilling that had been focused on the eastern and 

central portions of the Bri-Dowling area. The drilling was started from April 2, 2009 through 

July 2009. Norwest provided on-site supervision and technical management, compiled all 

drilling, survey and test data, developed geology model, and prepared for the geology and 

coal reserve base report for CKD. The details including the drilling data can be referred from 

Appendix 1. 

 

A total of 15 boreholes were developed on 14 sites with the drill meterage of 

approximately 8078.15 meters, of which, 12 core holes, 2 rotary holes and on large 

diameter hole. The rotary pre-collar drilling totaled 4701.2 meters, slimhole HQ coring 

was approximately 2560.95 meters, one full rotary hole was at 440 meters, and one large 

diameter core hole was approximately 376 meters. Figure 4 presents historical and 2009 

drillhole locations. Table 2 provides a brief summary of borehole type, casing depth, procollar 

depth and related testing. is the summary of 15 drillholes in 2009. 

 

All boreholes  were  logged  with  lithological  descriptions,  geophysical  and  geotechnical 

characteristics. Geotechnical and coal core samples were taken from each borehole for lab 

testing. Hydrogeological packer test was performed in 3 boreholes and coal methane 

desorption tests were performed in 3 holes. All drillholes were vertically orientated. The final 

collar survey of the drillholes is summarized in Table 3. The detailed methodology and 

procedures of drilling, sampling, handling, testing, etc. are described in Norwest’s report in 

Appendix 1. 
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Figure 4  Historical and 2009 Drillhole Location
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Table 2  2009 Drillhole Summary 

BH ID Total Depth Type 
ODEX Casing 

Depth 
Procallor Depth Packer Testing 

BC-09-28C 361.0 Core 12.0 260 No 

BC-09-29C 749.0 Core 11.0 567 No 

BC-09-30C 683.0 Core 8.0 476 No 

BC-09-31R 440.0 Rotary 19.5 NA No 

BC-09-31LD1 376.0 LD core 54.0 NA No 

BC-09-32C 812.0 Core 51.0 702 No 

BC-09-33C 131.0 Core 70HWT NA No 

BC-09-34C 494.0 Core 42.7 310 No 

BC-09-35C 160.8 Core 20.9HWT NA No 

BC-09-36C 701.0 Core CBM 19.7 484 No 

BC-09-37C 885.0 Core 35.4 650 Yes 

BC-09-38C 467.7 Rotary 38.0 NA No 

BC-09-39C 731.0 Core 53.0 539 Yes 

BC-09-40C 184.7 Core 22 HWT NA Yes 

BC-09-41C 902.0 Core 11.0 714 Yes 

LD=Large Diameter, CBM=Coal Bed Methane 

 

Table 3 Drillhole Collar Surveys 

BH ID Northing Easting Elevation 

BC-09-28C 6,202,781 543,232 771.9 

BC-09-29C 6,202,204 544,355 865.6 

BC-09-30C 6,203,033 545,123 901.6 

BC-09-31R 6,204,170 545,639 724.4 

BC-09-31LDC 6,204,164 545,638 724.2 

BC-09-32C 6,201,626 546,617 850.5 

BC-09-33C 6,205,554 545,196 715.5 

BC-09-34C 6,203,578 546,339 746.9 

BC-09-35C 6,203,088 542,435 681.5 

BC-09-36C 6,202,973 547,883 903.2 

BC-09-37C 6,202,072 547,865 935.9 

BC-09-38R 6,203,289 543,699 732.0 

BC-09-39C 6,202,028 545,294 794.3 

BC-09-40C 6,204,716 543,909 648.8 

BC-09-41C 6,201,209 542,823 933.4 
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4.3  COAL SETTING IN BRI-DOWLING AREA 

Gething coal deposit lies within the northern portion of eastern Inner Foothills Belt of the 

Rocky Mountains, Western Canada Sedimentary Basin. Gething coal property mainly 

contains the clastic sedimentary rocks of Moose Bar Formation, Fort St. John Group and coal 

seams of the Gething Formation, Bullhead Group in Lower Cretaceous. The Cadomin 

Formation of Lower Cretaceous Bullhead Group forms the base of coal geologic section 

within the Gething coal area. 

 

The total thickness of the Gething Formation in the Bri-Dowling area is to be 490 to 550 

meters, with the coal seams of economic interest occurring within the top 150 meters of the 

formation. A total of 13 significant coal seams were penetrated while drilling (Table 4 and 

Figure 5), however three coal seams of Superio, Trojan and Lower Trojan are focused on as 

that of account of their more constant seams thickness and greater number of drillhole 

intercepts (Table 4). 

 

 
Table 4 Bri-Dowling Coal Seam Thickness 

 
 

Seam correlation of Superio, Trojan and Lower Trojan Seams is illustrated in Figure 6, which 

were correlated by using both downhole geophysical logs and were subsequently compared 

with drillhole core descriptions and laboratory results. 
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Figure 5 Coal Settings in Bri-Dowling Area 
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Figure 6 Seam Correlation of Section A – A’ in Bri-Dowling Area
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5  2012 GEOTECHNICAL INVESTIGATION 
 

5.1  OBJECTIVE 

The purpose of the preliminary geotechnical site investigation was to obtain information on 

the soils, bedrock and groundwater conditions at the site, which is required for the design 

and construction of the proposed mine surface facilities in Bri-Dowling area. 

 

• Boreholes in support of the geotechnical design of surface facilities; 

• Boreholes in support of the geotechnical design of the declines and underground 

mine; 

• Monitoring wells or test wells for the hydrogeological study; 

• Laboratory measurements and testing of selected soil samples obtained from the 

      boreholes. 
 
 

5.2   SUMMARY OF PRELIMINARY GEOTECHNICAL INVESTIGATION AND ASSESSMENT 

CKD contracted Global Earth Solutions Geotech Inc. (GES) and Stantec Consulting Limited 

(Stantec) to conduct a preliminary geotechnical site investigation and assessment of the Bulk 

Sample Permit Application area for the proposed Gething coal mine site in north Bri-Dowling 

area. The field investigation was started on June 25, 2012 and ended on July 19, 2012. The 

details including the drilling data, test data and investigation/assessment reports can be 

referred from Appendix 2 and 3.  

 

The overall subsurface investigation for the mine site consisted of thirty test holes. Figure 7 

shows the locations of geotechnical investigation drillholes. Boreholes were divided into 

three categories based on the purpose of the investigation. The borehole of First Category was 

completed for the purpose to support the surface facility design (Table 9); the borehole of 

Second Category was completed for the purpose to support the mine decline and 

underground mine design (Table 10); and the borehole of Third Category was completed for 

the purpose to support the mine hydrogeology investigation (Table 10).  

 

The geotechnical subsurface investigation was continuously monitored by Stantec field 

representatives to identify the sample locations, classified the soil and bedrock encountered, 

kept a detailed log of each borehole, and observed and recorded pertinent site features when 

the site drilling complete. 
 

Representative soil and bedrock samples were collected from the test drillholes and delivered 

to the Stantec laboratory in Burnaby, British Columbia for further visual identification and 

classification, natural moisture content measurement and proctor density test, etc. 
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Figure 7 Geotechnical Drillhole Locations
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Table 9 Boreholes Completed in Support of Surface Facility Design 

Stantec 
Geotechnical 
Borehole ID 

Stantec 
Hydrogeological 

Well ID 

 
Northing 

 
Easting 

 
Comments 

 
BH12-1 

 
MW12-01 

 
6204550 

 
543582 Borehole drilling supervised by Stantec 

Geotechnical personnel 
 

BH12-3 
 

MW12-03 
 

6204682 
 

543628 Borehole drilling supervised by Stantec 
Geotechnical personnel 

 
BH12-4 

 
MW12-04 

 
6204661 

 
543671 Borehole drilling supervised by Stantec 

Geotechnical personnel 
 

BH12-5 
 

MW12-05 
 

6204757 
 

543696 Borehole drilling supervised by Stantec 
Geotechnical personnel 

 
BH12-6 

 
MW12-06 

 
6204717 

 
543703 Borehole drilling supervised by Stantec 

Geotechnical personnel 
 

BH12-7 
 

MW12-07 
 

6204658 
 

543743 Borehole drilling supervised by Stantec 
Geotechnical personnel 

 
BH12-8 

 
MW12-08 

 
6204830 

 
543858 Borehole drilling supervised by Stantec 

Geotechnical personnel 
 

BH12-10 
 

MW12-10 
 

6204887 
 

543918 Borehole drilling supervised by Stantec 
Hydrogeology personnel and GES 
personnel  

BH12-16 
 

MW12-16 
 

6204642 
 

543938 Borehole drilling supervised by GES 
personnel 

 
BH12-17 

 
MW12-17 

 
6204854 

 
544118 Borehole drilling supervised by Stantec 

Hydrogeology personnel and GES 
 

BH12-18 
 

MW12-18 
 

6204920 
 

544242 Borehole drilling supervised by Stantec 
Geotechnical personnel 

 
BH12-19 

 
MW12-19 

 
6204980 

 
544353 Borehole drilling supervised by Stantec 

Geotechnical personnel 
 

BH12-20 
 

MW12-20 
 

6204919 
 

544341 Borehole drilling supervised by Stantec 
Geotechnical personnel 

 
BH12-21 

 
MW12-21 

 
6204864 

 
544309 Borehole drilling supervised by Stantec 

Geotechnical personnel 
 

BH12-23 
 

MW12-23 
 

6204980 
 

544588 Borehole drilling supervised by Stantec 
Geotechnical personnel 

 
BH12-27 

 
MW12-27 

 
6205020 

 
544732 Borehole drilling supervised by Stantec 

Geotechnical personnel 
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Table 10 Boreholes Completed in Support of Decline & U/G Mine Design, and Hydrogeological 

Study 
 

Stantec 
Hydrogeology 

Well ID 

 
Northing 

 
Easting 

 
Comments 

 
MW12-02 

 
6204570 

 
543669 

 
Borehole drilling supervised by GES field representative 

 
MW12-09 

 
6204769 

 
543851 

 
Borehole drilling supervised by GES field representative 

 
MW12-11 

 
6204550 

 
543732 

 
Borehole drilling supervised by GES field representative 

 
MW12-12 

 
6204672 

 
543846 

 
Borehole drilling supervised by GES field representative 

 
MW12-13 

 
6204799 

 
543987 

 
Borehole drilling supervised by GES field representative 

 
MW12-14 

 
6204722 

 
543967 

 
Borehole drilling supervised by GES field representative 

 
MW12-15 

 
6204560 

 
543823 

 
Borehole drilling supervised by GES field representative 

 
MW12-22 

 
6204901 

 
544493 

Borehole drilling supervised by Stantec Hydrogeology field 
representative 

 
MW12-24 

 
6205074 

 
544647 Borehole drilling supervised by Stantec Hydrogeology field 

representative 
 

PW12-25 
 

6204846 
 

544597 Borehole drilling supervised by Stantec Hydrogeology field 
representative 

 
MW12-26 

 
6204881 

 
544788 

Borehole drilling supervised by Stantec Hydrogeology field 
representative 

 
TW12-28 

 
6204726 

 
543928 Borehole drilling supervised by Stantec Hydrogeology field 

representative 
 

MW12-29 
 

6204988 
 

544861 Borehole drilling supervised by Stantec Hydrogeology field 
representative 

 
MW12-30 

 
6204587 

 
543894 

 
Borehole drilling supervised by GES field representative 

 

5.3  SUMMARY OF CONCLUSION 

By the preliminary geotechnical investigation, some important technical parameters were 

obtained that will support the detailed engineering design. 

 

1) Unconfined Compressive Strength Results, please refer to Table 11. 
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Table 11  UCS Test Statistical Analysis Results 
 

 

 
Rock Type 

Mudstone 

(MPa) 

Siltstone 

(MPa) 

Sandstone 

(MPa) 

Geometric Mean Value 
 

13.2 
 

19.4 
 

35.6 

Maximum 32 27.2 43.4 

Minimum 6.9 14.9 28.2 

 

2) Uniaxial Tensile Results, please refer to Table 12. 

 

Table 12 Uniaxial Tensile Strength of Intact Rock Specimens 
 

Depth (m) Lithology σt (MPa) 

42.4 Sandstone 2.1 

30.48 Siltstone 1.3 

33.53 Sandstone(fine grained) 5.2 

32.01 Mudstone 0.9 

34.14 Mudstone 0.9 

 

3) Triaxial Test Results, please refer to Table 13. 

 

Table 13  Cohesion and Friction Angle based on Triaxial Test results 
 

Lithology 
Cohesion 

(MPa) 
Friction Angle 

(Deg) 

Mudstone 1.18 71 

Siltstone 4.26 49 

Sandstone 3.08 77 

 

4) Direct Shear Test Results, please refer to Table 14. 
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Table 14 Cohesion and Friction Angle based on Direct Shear Test results 
  

BH 
Sample 

Depth (m) 
Cohesion 

(MPa) 
Friction Angle 

(Deg) 

11 50 1.36 36-44 

12 36 2.97 17-19 

15 12.6 4.60 26-52 

30 25.6 1.76 21-30 

30 50 3.05 25-30 

 

5) Elasticity Modulus Test Results, please refer toTable 15. 

 

Table 15 Elasticity Modulus and UCS for different types of rocks 

 

BH 
Depth 

(m) 
Lithology 

E 

(GPa) 

σc 

(MPa) 

11 46 Mudstone 14.0 54.3 

12 39 Siltstone 24.3 110.4 

30 87 Sandstone 13.4 77.6 
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6  SITE HYDROGEOLOGY INVESTIGATION 
 

6.1  OBJECTIVE 

The comprehensive hydrogeological investigation program was conducted for the purpose of 

environmental assessment and specific objectives include: 

 

      ● To construct groundwater monitoring wells for hydraulic testing and water    

            quality sample collection; 

      ● To facilitate in situ hydraulic testing; 

      ● To acquire information for studying groundwater characteristics; 

      ● To evaluation potential project interactions with groundwater systems; 

      ● To attain additional hydrogeological information required to characterize baseline  

            conditions. 

 

6.2 SUMMARY OF SITE HYDROGEOLOGY INVESTIGATION 

CKD contracted GES and Stantec to conduct a site hydrogeology investigation and 

assessment for the permitting of proposed Gething coal mine in north Bri-Dowling area. 

Accordingly, during the period of June 23 to August 6, 2012, a comprehensive site-wide 

hydrogeological investigation program was completed and a network of groundwater 

monitoring wells constructed to facilitate acquisition of groundwater quality samples 

required to characterize groundwater chemistry, and facilitate in situ hydraulic 

testing/monitoring programs required to characterize baseline groundwater hydraulics. The 

details including the drilling data, test data and investigation/assessment reports can be 

referred from Appendix 4, which was prepared by Stantec, December 2012.  

 

A total of 40 hydrogeological boreholes were drilled on 30 locations as well as 41 standpipe 

piezometer-monitoring wells, 4 test wells and 3 production wells were constructed in the 

program. Groundwater samples were frequently collected and sent to ALS Environmental’s 

(ALS) Burnaby, BC laboratory for analysis while variety of in-situ hydraulic testing was 

performed. Many of the monitoring wells were used continuously for ongoing baseline 

monitoring. The locations of hydrogeological drillholes are presented in Figure 8. 

 

The completion details of the monitoring wells, test wells and production wells are summarized in 

Table 16. 
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Figure 8  2012 Hydrogeological Exploration Drillhole Location 
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Table 16  Well Completion Summary and Groundwater Measurement 

Completion Details                                                                                             Groundwater Measurements 
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Table 16  Well Completion Summary and Groundwater Measurement (continued) 
(()) 
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Table 16  Well Completion Summary and Groundwater Measurement (continued) 
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6.3 SUMMARY OF CONCLUSION 

1) Data from single borehole response tests were analyzed and Kb values estimated using the 

Hvorslev and Bower-Rice solutions. The Test results are summarized in Table 17.  

 
Table 17 Hydraulic Conductivity (Kb) Estimates Summary 

Well ID Testing Method Analytical Solution 

Estimated Hydraulic 

Conductivity1 

(m/sec) 

Overburden 

MW12-01 Single Borehole Response Test Bouwer-Rice Unconfined 7.8E-05 

MW12-07C Single Borehole Response Test Bouwer-Rice Unconfined 2.7E-05 

MW12-09 Single Borehole Response Test Bouwer-Rice Unconfined 5.9E-05 

MW12-13B Single Borehole Response Test Bouwer-Rice Unconfined 4.2E-05 

MW12-14B Single Borehole Response Test Bouwer-Rice Unconfined 1.5E-04 

MW12-19 Single Borehole Response Test Bouwer-Rice Unconfined 4.3E-05 

MW12-22 Single Borehole Response Test Bouwer-Rice Unconfined 4.1E-07 

MW12-29 Single Borehole Response Test Bouwer-Rice Unconfined 3.1E-07 

MW12-30B Single Borehole Response Test Bouwer-Rice Unconfined 2.1E-04 

MW12-272 Single Borehole Response Test Bouwer-Rice Unconfined 7.6E-06 

  Geometric Mean 1.9E-05 

  Arithmetic Mean 6.2E-05 

  Median 4.2E-05 

Overburden 

TW12-28C 5-day Pumping Test Cooper-Jacob Unconfined with pumping well data 4.6E-05 

TW12-28C 5-day Pumping Test Theis Confined with pumping well data 4.1E-05 

TW12-28C 5-day Pumping Test Theis Recovery Confined will pumping well data 6.8E-05 

TW12-28C 5-day Pumping Test Theis Confined with MW12-14B obs well data 8.8E-05 

TW12-28C 5-day Pumping Test Theis Recovery Confined with MW12-14B obs well data 3.8E-04 

  Geometric Mean 8.5E-05 

  Arithmetic Mean 1.2E-04 

  Median 6.8E-05 
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Table 17 Hydraulic Conductivity (Kb) Estimates Summary (Continued) 

Weathered Bedrock 

MW12-05  Single Borehole Response Test Hvorslev Confined  8.8E-05 

MW12-07A Single Borehole Response Test Hvorslev Confined 7.3E-06 

MW12-07B2 Single Borehole Response Test Bouwer-Rice Unconfined 1.1E-04 

MW12-10 Single Borehole Response Test Hvorslev Confined 8.4E-07 

MW12-13A Single Borehole Response Test Hvorslev Confined 1.7E-05 

MW12-14A Single Borehole Response Test Hvorslev Confined 3.6E-06 

MW12-21 Single Borehole Response Test Hvorslev Confined 3.4E-06 

MW12-16 Single Borehole Response Test Hvorslev Confined 4.8E-06 

  Geometric Mean 6.6E-06 

  Arithmetic Mean 1.8E-05 

  Median 4.8E-06 

Bedrock 

MW12-02C Single Borehole Response Test Hvorslev Confined 4.6E-07 

MW12-02D Single Borehole Response Test Hvorslev Confined 6.1E-07 

MW12-12 Single Borehole Response Test Hvorslev Confined 5.3E-07 

MW12-15A Single Borehole Response Test Hvorslev Confined 3.2E-07 

MW12-30A Single Borehole Response Test Hvorslev Confined 1.3E-07 

  Geometric Mean 3.6E-07 

  Arithmetic Mean 4.1E-07 

  Median 4.6E-07 

Bedrock 

TW12-30 5-day Pumping Test Theis Confined Residual Recovery with pumping 

well data 

1.0E-08 

TW12-30 5-day Pumping Test Theis Confined with pumping well data 4.1E-08 

TW12-30 5-day Pumping Test Theis Confined Residual Recovery with MW12-30A 

obs data 

8.1E-08 

  Geometric Mean 3.3E-08 

  Arithmetic Mean 4.4E-08 

  Median 4.1E-08 

 

2) Data from four of the single borehole response tests were not analyzed due to trends in the 

data not attributable to either testing methodology or other site activities. 
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3) Long-duration pumping test data obtained during testing in TW12-28C and TW12-30 were 

analyzed and Kb values estimated using the Theis, Theis Recovery and Cooper-Jacob 

solutions. The results of these analyses are summarized in Table 17.  
 

4) Table 18 summarizes the resulting arithmetic means for selected chemistry parameters. 

 

Table 18 Groundwater Chemistry—Arithmetic Mean Values 

Parameter1 Hydrostratigraphy 

Overburden Weathered 
Bedrock 

Bedrock Bedrock2 
(no coal) 

Physical 

Hardness (as CaCO3) 332.1 377 153 50.6 

pH 8.01 7.92 7.90 8.26 

Total Dissolved Solids 431 385 1767 497 

Anions 

Alkalinity, Total (as CaCO3) 398 379 1694 447 

Sulfate (SO4) 12.4 4.00 3.82 2.50 

Nutrients 

Ammonia Nitrogen (NH3) – as N 0.0647 0.213 1.25 0.469 

Nitrate as N 0.01544 0.00250 0.0354 0.0250 

Nitrite as N 0.00181 0.00050 0.00708 0.0050 

Dissolved Metals 

Aluminum (Al) 0.01182 0.00257 0.0245 0.00260 

Antimony (Sb) 0.00023 0.00007 0.000393 0.000050 

Arsenic (As) 0.00210 0.003 0.000472 0.000050 

Barium (Ba) 0.756 1.65 0.80 0.91 

Boron (B) 0.0295 0.037 0.367 0.215 

Cadmium (Cd) 0.00005 0.000008 0.000029 0.0000050 

Calcium (Ca) 86.1 89.1 43.6 11.8 

Chromium (Cr) 0.000105 0.000153 0.000322 0.000150 
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Table 18 Groundwater Chemistry—Arithmetic Mean Values (continued) 

Parameter1 Hydrostratigraphy 

Overburden Weathered 
Bedrock 

Bedrock Bedrock2 

(no coal) 

Cobalt (Co) 0.000928 0.000263 0.000370 0.000150 

Copper (Cu) 0.00177 0.0001 0.0011 0.000100 

Iron (Fe) 1.45 3.354 0.606 0.065 

Lead (Pb) 0.0000319 0.0000250 0.000146 0.0000250 

Lithium (Li) 0.0190 0.022 1.01 0.307 

Magnesium (Mg) 28.5 37.5 10.7 5.13 

Manganese (Mn) 0.146 0.112 0.0344 0.0111 

Mercury (Hg) 0.00001 0.00001 0.000005 0.0000050 

Molybdenum (Mo) 0.00504 0.006 0.000708 0.000201 

Nickel (Ni) 0.00423 0.001 0.00159 0.000530 

Potassium (K) 1.90 1.342 1.78 0.956 

Selenium (Se) 0.00028 0.00005 0.000245 0.0000500 

Silver (Ag) 0.00002 0.000005 0.000029 0.00000500 

Sodium (Na) 41.2 4.390 651 167.0 

Strontium (Sr) 0.246 0.284 0.084 0.250 

Thallium (Tl) 0.000010 0.000005 0.000029 0.00000500 

Tin (Sn) 0.000768 0.000050 0.00029 0.0000500 

Titanium (Ti) 0.00500 0.005 0.0075 0.00500 

Uranium (U) 0.00141 0.00058 0.000323 0.000026 

Vanadium (V) 0.00050 0.001 0.0029 0.000500 

Zinc (Zn) 0.00470 0.003 0.012 0.00260 

NOTES: 
1 All units are mg/L unless otherwise  noted. 
2 Based on one sample from TW12-28B. 

 

6) Based on the Darcian flow model described, the peak rate of groundwater flow from 

overburden, weathered bedrock, and bedrock (unweathered) into the declines excavations, 

decline entries, and the mine floor entry (Upper Trojan level) is estimated to be 

approximately 205 USgpm (12.9 L/s [litres per second]), as summarized in Table 19. 
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Table 19 Estimated Peak Groundwater In-Flow Rates 

Hydrostratigraphic Unit Predicted Peak Flow1, 2 

Overburden 115 USgpm 7.2 L/s 

Weathered Bedrock 40 USgpm 2.5 L/s 

Bedrock3 50 USgpm 3.1 L/s 

Total 205 USgpm 12.9 L/s 

NOTES: 
1 USgpm = US gallon per minute 
2 L/s = litre per second 
3 Includes decline excavations, decline entries and mine entries. 

 

 

 

 

 



 
The Exploration Costs in 2009 and 2012 

 
 
1, COST IN 2009 DRILLING PROGRAM 

 
The totally cost of drilling program in 2009 : CDN$ 4486330.  
 
Including: 
Total cost of hole drilling : CDN$ 2,334,228 
Norwest technical consultant fee : CDN$ 814,194.4 
Cost of geophysical log drilling :CDN$ 136,847.62 
Hydrological experiment and environment assessment fee :CDN$ 110,505.05 
The cost of drill site preparation, road construction and logging :CDN$ 387,518.53 
Fuel consumption : CDN$ 103,931.42 
Cost of drilling water supply : CDN$ 101,516.25 
Drill site medical aid : CDN$ 75,199 
Custom-made core box : CDN$ 60,000 
Purchase the original two-dimensional seismic prospecting data and information 
description : CDN$ 58,207 
The total of other cost, for example, road snow removal, reclamation, measurement, 
drilling field guard, stage environment evaluation, communication, equipment rental : 
CDN$304,182.69 
 
 
2, COST IN 2012 ENGINEERING EXPLORATION AND 
HYDROGEOLOGICAL  EXPERIMENT  
 
Engineering geology and hydrogeological exploration and hydrogeological experiment 
in 2012 are divided into two stages. The first stage is from June to August. It is mainly 
on engineering geological drilling, shallow hydrogeological hole construction. The 
second stage is from November to December and is mainly on deep geological 
hydrological holes and hydrogeological experiment. 
 
The cost of first stage:   
The First stage Total Actual Cost: CDN$ 2740204.02 
 
Road construction and drill site preparation: CDN$ 289790.70 
The cost of drilling: CDN$ 1390396.75 



Drill site medical aid: CDN$ 59875.20 
Drill site safety management and technical support: CDN$ 469601.01 
Shallow hydrogeological experiment: CDN$ 101290.91 
Drill site gas safety monitor: CDN$ 73706.78 
CKD drill site employee H2S safety training: CDN$ 3217.76 
Communication equipment, Site lighting equipment, environmental facilities: CDN$ 
99662.02 
Accommodation: CDN$ 44666.62 
Geotechnical engineering experiment and technical report: CDN$ 207996.27 
 
 
The cost of second stage： 
The Second stage Total Actual Cost : CDN$ 6407263.21  
  
Drilling cost: CDN $4,544,862.56 
HSE Site safety monitoring cost: CDN $ 198224.72 。 
Precision Site pumping test cost：CDN $ 361,693.08 。 
A&J Field first aid cost：CDN $109,004.00 
Stantec Field engineers and safety management, report preparation cost ： CDN 
$868974.91。 
TDB Clearance of Site cost：CDN $ 265,798.82  
Radio rental：CDN $6084.96 
Car rental：CDN $11144.94 
PCR lighthouse and toilet etc.：CDN $27,692.50 
Garbage collection：CDN $1153.60 
Snow removal：CDN $12629.12 
 



 

 

 

 

 

Appendix 1 :  

Gething Coal Property Geology and Coal 

Reserve Base Report 

 
Prepared by Norwest Corporation, Salt Lake City of Utah, USA, March 16, 

2010 

 

1) Report 

2) Geo-Model Input Data 

3) Borehole Wireline Geophysical Logs_LAS and tiff 

4) Scanned Original Borehole Core Lith Logs 
 
 
 
 

 



 

 

 

 

 

Appendix 2:  

Letter Report of Geotechnical Investigation 

Services for Gething Mine Project 
 

Prepared by Global Earth Solutions Geotech Inc., December 17, 2012 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Appendix 3:  

Preliminary Geotechnical Assessment for 

Gething Mine Project 
 

Prepared by Stantec Consulting Limited., March 31, 2015 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Appendix 4:  

Phase I Hydrogeology Investigation for 

Gething Mine Project 
 

Prepared by Stantec Consulting Limited., December 2012 
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