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EXECUTIVE SUMMARY 

 

This report is McElroy Bryan Geological Services Pty Ltd �¶�V (MBGS) 

independent technical review of coal resources held by Donkin 

Tenements Inc. within the Donkin Coal Resource Block, Special Licence 

No. 2/06 Nova Scotia, Canada. 

 

The Donkin coal resource is within the Sydney Coalfield, which underlies 

the north coast and adjacent offshore areas of Cape Breton Island, Nova 

Scotia and is approximately 20km east of the city of Sydney. 

 

The Donkin block occupies an area of some 100 square kilometres and is 

the last large defined resource in the Sydney Coalfield available for 

potential mining operations. The many open cut and underground mines 

in the coalfield, all of which are to the west of the Donkin block, have 

produced in excess of 300 million tonnes of coal since production began 

in this area in 1863. 

 

Cape Breton Development Corporation (CBDC), a Canadian federal 

crown corporation, conducted extensive investigations of the mining 

�S�R�W�H�Q�W�L�D�O���R�I���W�K�H���'�R�Q�N�L�Q���F�R�D�O���U�H�V�R�X�U�F�H�V���G�X�U�L�Q�J���W�K�H���O�D�W�H�����������¶�V���D�Q�G�����������¶�V��

including the construction of two access drifts approximately 3km in 

length down to the main coal seam, the Harbour Seam, 200m below the 

sea floor.  In 1992, the Development Corporation (DEVCO), ceased 

development of the Donkin coal resource block without ever extracting 

the resource, due to a down-turn in the global coal economy. The two 

sub-sea tunnels were sealed and allowed to fill with water. 

 

As a result of these investigations, as well as the long history of mining 

operations in the Sydney Coalfield, there is a large quantity of data 

available that provides valuable insight that will considerably reduce the 

technical risk associated with the future development of this resource. 
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On December 13 2004, the province of Nova Scotia issued a call for 

proposals for the exploration and development of the Donkin resources 

within the Sydney coalfield. In December 2005, Xstrata Donkin Mine 

Development Alliance was granted rights to apply for a special licence for 

the Donkin coal resource block.  Special Licence No. 2/06 was granted to 

Donkin Tenements Inc. on 31 May, 2006 for a period of three years and 

enables Xstrata to determine the business case for coal mining options 

within the licence area. 

 

Donkin Tenements Inc. is owned 75% by Xstrata Coal Donkin Limited 

and 25% by Erdene Gold Inc. Xstrata Coal Donkin Management Limited 

(XCDM), a 100% subsidiary of Xstrata Coal Canada Limited, manages 

the project on behalf of the alliance partners. 

 

Of the 11 coal seams in the stratigraphic sequence within the Donkin 

Resource Block, 3 have been included in the resource estimate; Lloyd 

Cove, Hub and Harbour seams.  The other seams are considered too thin 

to warrant consideration as a potential underground target at this time.  

The primary mining target is the Harbour Seam and the success of the 

project rests largely with the economic extraction of that seam. 

 

Donkin coal is classified according to ASTM standards as a high volatile 

bituminous A Group coal with a high sulphur content (+2%) and a 

medium ash content (10%-15%). 

 

The 11 off-shore drill holes, that together with the extensive network of 

marine seismic survey lines characterise the quality and structural 

features of the resource, envelop an area of approximately 8km in an 

east-west direction and 4.5km in a north-south direction.  Coal 

resources within the drill data limits form the basis for the resource 

estimate although additional Inferred Resources to the north (deeper), 

south (shallower) and to the east and west of the drill hole envelope 

have also been included. 

 

The coal resources are summarised in the following table.   
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The Harbour Seam contains 101 million tonnes of Indicated Resources 

and 15 million tonnes of Inferred Resources within the area bounded by 

the off-shore drill holes. 

ASTM Group Classification: High Volatile A bituminous coal April 2007

Indicated         

Block A Block A Block C Block D Block E

100-200 - - 35 - - - -

200-400 44.9 28 - - - - 3

400-600 8.5 0.9 - - - - 15

53.4 29 35 - - - 18

100-200 - - 24 - - - -

200-400 57.1 11 - - - - -

400-600 16.3 3 - - - - 19

73.4 14 24 - - - 19

100-200 - - - 15 2 6 -

200-400 57.9 3 - - 7 12 -

400-600 38.1 12 - - 19 23 -

600-700 4.9 - - - - - 16

100.9 15 - 15 28 41 16

100-200 - - 59 15 2 6 -

200-400 159.9 42 - - 7 12 3

400-600 62.9 16 - - 19 23 34

600-700 4.9 - - - - - 16

59 15

TOTAL

Block B

28

227
137117

254

COAL RESOURCE SUMMARY, DONKIN PROJECT

64 18
53

82

TOTAL

TOTAL

38 19
73

57

15

227.7
74

Resources outside drill hole limits    
(Mt)

Inferred 

Resources within drill hole 
limits  (Mt)Typical 

thickness 
range       

(m)

3.2 - 4.0

TOTAL

1.8 - 3.6

100
101

115

Depth 
range 

below sea 
bed                     
(m)

3.1 - 3.6

Total Resources                        
Lloyd Cove,                      

Hub &                          
Harbour Seams

Seam

Lloyd Cove

Hub

Harbour

Inferred        

4158 53

 
Notes: Resource totals rounded to reflect suitable level of confidence.  

The Lloyd Cove, Hub and Harbour Seams are generally between 2m and 3.5m thick in all blocks, except block C where 
the Harbour Seam is between 1.8m and 2m thick. 
BlockA - coal within the envelope of drill holes and more than 200m below the sea bed.  

Block B - coal between 100m and 200m below the sea bed. For Lloyd Cove and Hub Seams, this block lies within the 
envelope of drill holes. 
Block C - coal between the western limit of drill holes and the Harbour Seam workings in No. 20 Colliery. 

Block D - coal up to approximately 2.5km to the east of the envelope of drill holes, within seismic 

coverage. 

Block E - coal to the north of the envelope of drill holes to a maximum depth of 700m (Harbour Seam).  
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To the west, a further 25 million tonnes of Inferred Resources occur in 

the Harbour Seam between the drill hole limit and the worked out No.20 

Colliery.  The seam is generally between 1.8m and 2m thick in that area. 

 

Indicated Resources totalling 53 million tonnes and 73 million tonnes are 

present in the overlying Lloyd Cove and Hub seams respectively within 

the drill hole envelope  

 

In total, an Indicated Resource of 227 million tonnes  and an 

Inferred Resouce of 254 million tonnes  in the three main seams 

may be suitable for underground mining. 
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1  INTRODUCTION AND TERMS OF REFERENCE 

1.1  Purpose of Report 

McElroy Bryan Geological Services Pty Ltd (MBGS) was commissioned by Xstrata 

Coal Donkin Management Limited (XCDM) and Erdene Gold Inc. to provide an 

independent technical review of the coal resources held by XCDM within the 

Donkin coal project area at Cape Breton, Nova Scotia.  The report deals primarily 

with the geological assessment of the area and an estimation of the in situ coal 

resources.  The project is at an early stage, however, and XCDM is progressing 

the development of the project. 

 

This area has been previously reviewed and a Technical Report released by Mr. 

Donald Fraser (D.M. Fraser Services Inc.) for Kaoclay Resources in April 2006. 

Material in that report was utilised in the preparation of this r eport. 

 

Descriptions of the geology, historical exploration, exploration methods and 

results are substantially the same as those indicated in the April 2006 report.  

 

This report serves as an independent technical report prepared by Mr. Kerry 

Whitby, B.Sc., a Qualified Person as defined by the Canadian National 

Instrument 43-101, Standards of Disclosure for Mineral Projects. 

 

1.2  Sources of Information 

During June-July 2006, Ms Sandy Frogley (MBGS Senior Coal Geologist) visited 

the Donkin site and assisted XCDM with a comprehensive review of geological 

�D�Q�G���J�H�R�S�K�\�V�L�F�D�O���G�D�W�D���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���S�U�R�M�H�F�W�����3�U�L�R�U���W�R���0�V���)�U�R�J�O�H�\�¶�V���V�L�W�H���Y�L�V�L�W����

Mr Kerry Whitby had evaluated the technical data available for the Donkin Coal 

�$�O�O�L�D�Q�F�H�¶�V���U�H�V�S�R�Q�V�H���W�R���W�K�H���1�R�Y�D���6�F�R�W�L�D���*�R�Y�H�U�Q�P�H�Q�W�¶s call for proposals to explore 

and develop the Donkin resource. Mr Whitby has visited the site subsequently in 

�K�L�V���U�R�O�H���D�V���;�&�'�0�¶�V���L�Q�G�H�S�H�Q�G�H�Q�W���J�H�R�O�R�J�\���W�H�F�K�Qical advisor. 

During those visits and at other times over the last 12 months, these geologists 

carried out assessments of geological data capture systems used in previous 
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technical investigations, re-evaluation of seam correlations and held discussions 

with DEVCO  technical personnel and miners from various Sydney mines and 

with geologists from the Nova Scotia Department of Natural Resources (DNR) in 

Halifax. 

 

This report is based upon the following: 

�x Observations and discussions made during site visits and on additional 

data provided to MBGS by XCDM before and after the site visits. 

�x A review of prospecting and historical data held for the site. This data 

included a vast library of technical reports related to the Sydney Coalfield 

mines in general and the Donkin resources in particular, many of which 

were prepared by the Devco research facility. 

�x Incorporation of drilling data into a geological model utilising Minex 

software with subsequent estimation of coal resource tonnages. 

�x Seismic data obtained by re-processing the data initially acquired during 

�W�K�H�����������¶�V���P�D�U�L�Q�H���V�X�U�Y�H�\�V���Z�L�W�K�L�Q���W�K�H���'�R�Q�N�L�Q���5�H�V�R�X�U�F�H���%�O�R�F�N�� 

�x A comprehensive database compiled by National Resources Canada 

(NRCan) in the late 1990 comprises much of the geological information 

from Canadian mineral exploration. An agreement between NRCan and 

XCDM allowed the Sydney Coalfield section of the database to be acquired. 

�x Data derived from mapping of coal seams and other strata around the 

Donkin �± Glace Bay coast line during site visits by MBGS geologists. 

�x Coal quality information derived from detailed analysis of samples 

obtained from the Harbour Seam recovered by XCDM in 2006 from within 

the Miner �V�¶���0�X�V�H�X�P���X�Q�G�H�U�J�U�R�X�Q�G���F�R�D�O���P�L�Q�H�� 

 

1.2.1  Units 

All common measurements used in this report are in metric units and tonnages 

are in metric tonnes of 1,000 kilograms. 
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2  RELIANCE ON OTHER EXPERTS 

The opinions and conclusions presented in this report are based largely on the 

data provided to MBGS during site visits, data transferred electronically to MBGS 

by XCDM and Nova Scotia DNR, and from reports prepared by a variety of 

�D�X�W�K�R�U�V���G�X�U�L�Q�J���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���W�K�H���'�R�Q�N�L�Q���S�U�R�M�H�F�W���L�Q���W�K�H�����������¶�V. Much of the 

data used in this report was not within the control of XCDM or MBGS. MBGS 

believes that the information and estimates contained herein are reliable under 

the conditions, and subject to the qualifications, set forth in this report. MBGS 

considers that standard geological and engineering practices appear to have 

been used by operators of previous technical surveys in conducting the 

exploration programs, data analysis, and resource estimation. MBGS makes no 

expressed or implied warranties regarding the accuracy of the exploration 

results, however the data has been reviewed by a team of technical experts in 

the field of coal exploration and mine development and this report presents the 

results of those studies.  

 

The coal resource estimate presented in this report does not rely on non-

technical information (eg: legal, environmental), nor is the estimate based on 

technical information fo �U���Z�K�L�F�K���W�K�H���D�X�W�K�R�U���L�V���Q�R�W���D���³�T�X�D�O�L�I�L�H�G���S�H�U�V�R�Q�´�� 

 

Associates of MBGS that provide technical expertise in the geotechnical, 

geophysical and coal quality disciplines have also visited Donkin and Glace Bay 

for reconnaissance and data review/gathering purposes. These associates have 

also contributed to the technical review of the Donkin area, and the result of 

their work has been used in the preparation of this report. The associates and 

their respective fields of expertise are: 

 Coal Quality : Mr Bob Leach, A & B Mylec, Queensland, Australia 

Geophysics : Mr Gary Fallon, Geophysical Resources and Services Pty Ltd,  

Queensland, Australia 

Geotechnical : Mr Ross Seedsman, Seedsman Geotechnics, NSW,  

   Australia 
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3  PROPERTY DESCRIPTION AND LOCATION 

3.1  Property Location 

The Donkin Coal Resource Block is located almost completely offshore �������ƒ�����¶���1����

�����ƒ�� �����¶�� �:���� �D�E�R�X�W�� ������ �N�P�� �H�D�V�W�� �R�I�� �W�K�H�� �F�L�W�\�� �R�I�� �6�\�G�Q�H�\���� �&�D�S�H�� �%�U�H�W�R�Q�� �&�R�X�Q�W�\���� �1�R�Y�D��

Scotia, Canada (Figure 3.1) and comprises an area of appropriately 100 square 

kilometers.   

 

 

Figure 3.1  Location of Donkin coal project in Nova Scotia. 

3.1.1  Survey Grid 

CBDC developed a local grid known as the DEVCO grid and data was reported in 

the DEVCO coordinate system. There is little documented information on this 

coordinate system and how it relates to the Nova Scotian local survey grid, 

ATS77. The DEVCO grid was based on a NAD27 (North American Datum 1927) 

datum with a Projection in MTM (Meridian Transverse Mercator) Zone 4, with 
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possible adjustments made to the grid in the 19 �����¶�V�������/�R�F�D�O���V�X�U�Y�H�\�R�U�V���Z�K�R���K�D�Y�H��

used the system claim that the grid origin is a fire hydrant in New Waterford. 

 

A decision was made by XCDM to convert the historical data to a modern and 

internationally recognized survey system NAD83 (North American Datum 1983 

datum) with a projection in UTM (Universal Transverse Mercator) Zone 20.  

XCDM employed the services of Mr Gerard MacKinnon from the Cape Breton 

University to convert data. Mr MacKinnon developed a rubber sheeting algorithm 

using GIS software to translate the data, using the best possible fit across the 

Donkin area. There may be an error of up to 30m involved in this process. The 

process was checked by overlaying the new and old images in AutoCAD.  

 

All coordinates, maps and models are referenced to this grid. The position of the 

drill holes on the sea bed have not been confirmed, although divers may attempt 

to locate the holes in summer 2007. 

 

 

3.2  Property Description 

Donkin comprises a Special Licence, number 2/06.  The licence tracts totalling 

approximately 100sq km are listed in Table 3.1 and shown in Figure 3.3. 
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Table 3.1  Description of Lands, Special Licence No.2-06 

Donkin Tenements Inc. 

 

Claim Tract Number Claim Reference Map 

A* ,B * ,C,D,E,F,G,H,J,K,L,M 1,N 1,O *2 ,P*2 ,Q *  44 

11 J 4 C 

A* ,B * ,C* ,D * ,E,F,G,H * ,J* ,K,L,M,N,O * ,P,Q *  45 

All Claims 49-51 *  

A,B,C,D 1,E,F,G,H,J,K,L,M,N,O,P,Q 53 *  

D3+4 ,E4,M,N 57 *  

A3+4 ,B,C,D,E,F,G,H,J * ,K,L,M,N * ,O * ,P,Q *  58 

A* ,B * ,C* ,D * ,E,F * ,G * ,H * ,J* ,K * ,L * ,M,N,O * ,P* ,Q *  63 

All Claims 64-65 *  

All Claims 66-81 *  

All Claims 88-105 *  

All Claims 58-63 *  

11 J 4 D All Claims 82-87 *  

All Claims 106-108 *  

All Claims 1-9 *  
11 J 4 B 

All Claims 16-24 *  

All Claims 52 *  11 J 4 C 

Key: *   Offshore 

  1 Water Supply Area 

  2 Schooner Protected Beach 

  3 Big Glace Bay Lake Bird Sanctuary 

  4 Glace Bay Protected Beach 

 

3.3  Property Ownership 

On December 14, 2005 the Nova Scotia Department of Natural Resources (DNR) 

announced that the Donkin Coal Alliance was the successful applicant in the call 

for proposals for exploration and development of the Donkin Coal Resource 

Block. The Donkin coal resource is the largest remaining coal resource in the 

Sydney coalfield with potential to be mined by underground methods.  
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Figure 3.2  Aerial View of Donkin Property prior to work commencement in 2006 

 

The Donkin Coal Alliance comprises Xstrata Coal Pty Limited of Sydney, Australia 

(75% ownership), one of the worlds largest producers of thermal coal and a 

significant producer of metallurgical coal, and Erdene Gold Inc. of Nova Scotia 

(25% ownership). Xstrata Coal Donkin Management Ltd. a subsidiary of Xstrata 

Coal Pty Limited, is the project manager for the Donkin Coal Project on behalf of 

the Donkin Coal Alliance. 

 

Special License No. 2/06 was granted to Donkin Tenements Inc. in May 2006, for 

a period of three years and the licence enables XCDM to determine the business 

case for coal mining options within the licence area. 

 

3.4  Permits and Liabilities 

With the cessation of coal mining activities by the Cape Breton Development 

Corporation (CBDC), the mineral rights to areas previously held by CBDC 

(Special Lease No. 90-2) were surrendered in July 2003.   Because the mineral 

rights were surrendered to the Nova Scotia Province, there are no back-in rights, 

payments or other agreements and encumbrances to which the property is 

subject. Nova Scotia charges a royalty for coal produced, prescribed under 

section 174 of the Mineral Resources Act (S.N.S.N. 1990 c.18, as amended) and 
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the Mineral Resource Regulations, Section 71 (d), at $1.00 per short ton ($1.10 

per metric tonne).  The Province also collects revenue in the form of an annual 

mining lease rental fee, which mining companies pay for the privilege of 

maintaining "exclusive right" to the lease area for a specified period of time 

(usually 20 years). The mining lease rental rate in Nova Scotia is currently set in 

the Mineral Resources Regulations, Section 70 (d) at $100 per claim per year (a 

claim is approximately 40 acres, or about 16 hectares). 

 

In addition to the Special Licence and Special Lease referred to above, certain 

permits and approvals related to mineral resource management are issued by 

NSDNR under authority of the Mineral Resources Act (MRA). They include 

exploration licenses, excavation permits, letters of authority, mining leases and 

mining permits.  A requirement of all permits and approvals granted under 

authority of the MRA is that work must be conducted in compliance with th e 

Occupational Health & Safety Act and Regulations thereunder and the 

Environment Act and Regulations thereunder. These MRA permits and approvals, 

together with relevant permits issued under other NSDNR legislation, are 

summarized below: 

 

Exploration Licence:  grants the exclusive right to search and 

prospect for minerals within a designated area. Activities can 

include prospecting and geological survey work, drilling, and minor 

excavation work (less than 1 metre in depth and without 

mechanized equipment). 

Excavation Permit:  grants permission to undertake limited surface 

or underground exploration or bulk sampling (removal of less than 

100 tonnes of material). 

Letter of Authority:  extraction of a bulk sample of more than 100 

tonnes of material requires an Excavation Permit and a Letter of 

Authority from the Director of Mines. 

Mining Lease:  grants the exclusive right to some or all of the 

mineral resources in a specific area but does not allow any field 

activity beyond basic exploration. An Excavation Permit, Letter of 

Authority, and/or a Mining Permit are available to permit excavati on 

activity within the area contained in a Mining Lease. 
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Mining Permit:  gives the right to mine some or all of the mineral 

resources granted within the Mining Lease, subject to the Mineral 

Resources Act and terms and conditions of the Mining Permit, the 

Environment Act , and the Occupational Health & Safety Act . The 

Mining Permit may cover an area less than the area covered by the 

Mining Lease. 

Milling Permit:  grants the right to process ore subject to 

compliance with all pertinent legislation including the Mineral 

Resources Act, the Environment Act and the Occupational Health & 

Safety Act. 

Access Permit:  an Access Permit authorizes access to Crown lands 

for a specified purpose. 

Industrial Approval:  is required under the Activities Designation 

Regulations for industrial activities in Nova Scotia that have air, 

liquid, or solid waste disposal requirements associated with them. 

These include activities associated with minerals, mining and 

processing. 

Water Approval:  is required under the Activities Designation 

Regulations for the use or alteration of a watercourse or water 

resource. 

Environmental Assessment:  is a process whereby the impact of a 

project on the surroundings is evaluated before the project is 

allowed to proceed.  The project may have to be registered under 

the Environmental Assessment Process.  Early review of a project 

should include an initial evaluation of the potential for 

environmental problems. Mine developers should make a real effort 

to uncover any concerns that may become obstacles during the 

Environmental Assessment or approvals process.  Class 1  projects 

may or may not be of such magnitude that a full Environmental 

Assessment is required. These include industrial projects, mining 

developments, and small-scale highway construction.  Class 1  

projects are subjected to a screening process to allow input from 

various government agencies and the public. An Environmental 

Assessment may take as little as six months if the impacts are not 

seen to be significant and the project is screened out.  
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4  ACCESS, PHYSIOGRAPHY AND CLIMATE 

4.1  Property Access 

The property is located in the northeast of Cape Breton Island and is mainly 

offshore. Access to the property is by highway from the major center of Sydney, 

which is �&�D�S�H�� �%�U�H�W�R�Q�¶�V�� �O�D�U�J�H�V�W�� �F�R�P�P�X�Q�L�W�\, and is served by an airport.  The 

village of Donkin is approximately 10 kilometres by road east of Glace Bay and 

25 kilometres by highway from Sydney airport.  The population of the 

municipality that extends from Sydney to Donkin is approximately 100,000.  The 

Donkin site office and tunnel portals are approximately 2 kilometres east of the 

village of Donkin and are accessible by a paved all season road to within 1 

kilometre and then access is by dirt road.  The access road is currently being 

resurfaced for all-weather and heavy vehicle access.  The tunnel portals are 12 

metres above sea level. 

 

4.2  Physiography and Climate 

The topography in this area is fairly flat. On the gently undulating areas away 

from the coast, well-drained Shulie soils have developed on stony, sandy loam 

tills. Towards the coast where the terrain is flatter, imperfectly drained Springhill 

and poorly drained Economy soils have developed from the same material.  Over 

much of the area the bedrock closely approaches the surface and can be readily 

observed as slabby sandstone outcrops along road-cuts and shorelines. Around 

Boularderie Island, imperfectly drained Diligence silt clay loams occur, with small 

areas of well-drained Falmouth soils formed over gypsum, and some Hebert soils 

formed on outwash sands and gravels.   

 

Cape Breton is characterized by a temperate climate and previous coal mining 

operations operated on a year around basis. The area has an average annual 

precipitation of 1480 mm with a total of more than 330 cm of snow.  Figure 4.1 

shows an aerial view of the Donkin site in winter. Snow depth is the highest in 

January at 25 cm.  Average daily high temperature peaks in July and August at 



Technical Report �± Donkin Coal Project                                                 Page 12 
 

Donkin_43-101_april07.doc  

 

23°C and average daily minimum are recorded in January and February at -

10°C. 

 

Figure 4.1  Donkin Site, February 2007 

On average, there are 170 days annually when the minimum temperature is 

below freezing.  The temperature at Donkin site however is moderated by the 

close proximity to coastal water (Figure 4.2).  

 

 

Figure 4.2  Donkin Headland looking out to Flint Island 
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4.3  Infrastructure 

The Nova Scotia Power grid is close to the property, but an on-site generator is 

the source of electrical power in the early phase of the project. There is a local 

workforce with extensive underground coal mining experience and a local 

community that is accustomed to underground coal mining in the area and is 

believed it would welcome the return of coal mining jobs to the local economy.  

Sydney and Glace Bay have established services for future labour and materials 

and supply to support requirements for a mine.  Locally there are two coal-fired 

power stations (one is shown in Figure 4.3) capable of consuming Donkin coal, if 

sulphurous oxide emission standards can be achieved.  A nearby rail connection, 

requiring upgrades, exists that can provide access to two other coal-fired power 

plants located in Nova Scotia.  Two nearby deepwater port facilities in the 

Sydney Harbour are equipped to handle coal for the international coal market, 

however, further capital upgrades could be required. 

 

 

Figure 4.3  Lingan Power Station, Nova Scotia 
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The mineral boundaries of the property are established for the Donkin Coal 

Resource Block so that sufficient area is available for exploration/development 

activities.  The surface rights to the tunnel entrance area were previously owned 

by CBDC.  Xstrata Coal Donkin Management Limited, on behalf of the Donkin 

Alliance, purchased this area in 2006.   
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5  PROJECT HISTORY 

The inhabitants of Fort Louisbourg began extracting coal from exposed seams 

along the cliffs from Port Morien to Lingan shortly after the French settlement 

began in 1713. Seven years later, in 1720, they opened the first organized coal 

mine in North America at Port Morien.  Following the formation of the Dominion 

Coal Company in 1893, a number of mines were opened in Glace Bay. The town 

of Donkin was the site of one of the many coal mining operations that were 

carried out throughout the region. Mining the coal on the land area ceased by 

�W�K�H�� �P�L�G�� ���������¶�V����Workings then proceeded to follow the seams down dip under 

the sea in 1867 and, by 1941, mining had reached a distance of almost 5kms 

from shore and a depth of 600m below sea level. Mining in the submarine 

portion of the coalfield took place mainly in the Harbour Seam at Sydney Mines 

prior to 1907.  Later, entrances were begun at several other points on the south 

side of Sydney Harbour over a frontage of 15 miles. 

 

In 1928, following the bankruptcy of Dominion Coal Company, a new company 

called the Dominion Steel and Coal Corporation (DOSCO) was incorporated and 

took over coal mining and steel manufacturing in Cape Breton. On July 7, 1967, 

the Cape Breton Development Corporation, a Federal Crown Corporation formed 

by an Act of Parliament, was incorporated to acquire and manage DOSCO's coal 

mining operations including the exploration of the Donkin Resource Block. 

 

Between 1977 and 1987, CBDC spend considerable effort and funds to explore 

and evaluate the resources and potential mining of the Donkin block concluding 

with the drivage of 2 tunnels to intersect the Harbour Seam.  These tunnels are 

side-by-side and generally measure 7.6 meters in diameter (Figure 5.1).  Each is 

about 3.5 kilometers in length.  They were driven sequentially and completed in 

1984 and 1987.  The first kilometere of the first tunnel was driven by 

conventional blasting and mining methods and is, therefore, about 5 meters 

high.  The tunnels accessed the Harbour seam where a crosscut was driven in 

the coal seam to allow channel samples and bulk samples to be taken.  

Development waste was stockpiled on the surface. 
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Figure 5.1  Rock face in tunnel , during drivage.  

The Donkin property was largely rehabilitated by CBDC following the exploration 

program.  In 1992, both of the tunnel portals were sealed and the surface site 

reclaimed.  The tunnels were sealed with bulkheads, backfilled at the surface, 

and then allowed to flood (Figure 5.2). 

 

 

Figure 5.2  Sealed Tunnel Portal 

 

Underground mining operations in the Sydney Coalfield ceased with the closure 

of Prince Mine in the fall of 2001. Historical coal production from the Sydney 
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Coalfield totalled 329 million tonnes by 2001.  With the cessation of coal mining 

activities by CBDC, the mineral rights to areas previously held by CBDC (Special 

Lease No. 90-2, July 2003) were surrendered. Since the mines were closed, 

extensive closure and reclamation activities have taken place throughout the 

Sydney Coalfield. 

 

After receiving the necessary regulatory approvals, XCDM breached the tunnel 

seals and commenced pumping water from the tunnel in late 2006 in order to 

reclaim access to the Harbour Seam coal face.  This work is in progress at the 

time of writing this report. Figures 5.3 and 5.4 show the entrance to Tunnel No. 

3 and the excellent condition of the tunnel floor, shotcreted walls and back.  

 

  

Figure 5.3  Tunnel Portal, 2006 
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Figure 5.4  Condition of roadway in tunnel, 2007 

 

Figure 5.5  Donkin Exploration Project workers, 2007  

 

 



Technical Report �± Donkin Coal Project                                                 Page 19 
 

Donkin_43-101_april07.doc  

 

6  GEOLOGY 

6.1  Regional Geology and Tectonic Setting 

The Sydney coal basin is located along the northeastern coastline of Cape Breton 

Island, mostly off shore, under the Atlantic Ocean. The basin structure was 

determined by geophysical methods in 1976 and is described as a relatively 

simple basin, with the beds dipping towards the deeper and central parts of the 

basin (20km north of Donkin licence), steeper along the coastline and becoming 

flatter offshore. Along the southern boundary of the basin (Cape Breton 

coastline), a marginal fold belt exists, with north-easterly trending folds and 

minor faulting affecting the Sydney underground mines.  

 

The depositional environment was largely fluvial. The river systems had their 

headwaters in a mountainous upland whose present-day eroded remnants are 

represented by the crystalline rocks of the Forchu/East Bay structural blocks and 

the Cape Breton Highlands. Large volumes of coarse sandy sediments 

accumulated in a braided river environment, leaving 900 m or more of sediments 

in the eastern part of the basin where deposition was initiated and subsidence 

was greatest. The braid-plain migrated steadily westward, and as the stream 

gradients decreased, the rivers, now flowing over an extensive, possibly coastal 

flood-plain, took on the character of meandering streams with fewer major 

channels. These river channels were separated by broad marshy flats, which 

became the focus for deposition of overbank mud deposits when the rivers 

flooded. 

 

Early clastic deposition and a later initiation of major peat deposition occurred in 

the southeastern part of the basin. Sediments accumulated in an alluvial flood 

plain setting in a subsiding ancient river valley. There is rapid lateral and 

horizontal variation in the composition of the strata, as identified in the offshore 

drill holes and also through existing coal mine roof lithology mapping.   
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The major structural features of the Sydney coalfield are the bounding faults (the 

Mountain Fault on the west and the Mira River/Bateston Fault on the southeast) 

and the large-scale folds, which define a broad structure known as the Sydney 

Synclinorium.  

 

There is a dominant northeasterly structural grain in Cape Breton (Figure 6.1).  

It has been suggested that the folds are caused by sediment draping over and 

between rigid northeast-trending pre-Carboniferous basement ridges, as coal 

seams appear to be slightly thicker in the synclines than the anticlines. 

 

Sediment deposition via meandering river channels would likely have been 

controlled by these topographic highs and depressions, suggesting that 

sandstone channels may also be more common in the syncline axes.   
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6.2  Deposit Geology 

6.2.1  Local Geological Setting 

Coal-bearing rocks in the Sydney area are of Carboniferous age, Westphalian 

series Morien Group, comprising an interbedded succession of shales, claystones, 

siltstones, sandstones and coal. Minor red mudstone (red beds) and algal 

limestone have also been mapped (Figure 6.2).  

 

Significant peat accumulation began with the formation of the Tracey seam, the 

lowest mineable seam in the section. The progressive westward onlap of younger 

seams reflects the overall development of the Morien Group. The later seams 

(Harbour, Hub, and Point Aconi) are well developed over most of the basin. 

Throughout Morien time the center of deposition remained in the eastern Donkin 

area where the seams attained their greatest thickness. Drill holes in the Donkin 

area intersect seams from the Point Aconi Seam to the Phalen Seam in an 

interval approximately 400m thick. A total of 11 coal seams occur throughout the 

Sydney Basin. 

 

 The Morien Group consists of 1800m of sedimentary deposition, from the Tracey 

Seam to the Point Aconi Seam (Figure 6.3).  The seams invariably deteriorate in 

quality near the western basin margin where they split due to an influx of 

sediments from the highlands. The lithological sequence appears to contain 

fewer sandstone bodies in the south and southwest than the east and northeast 

(Figures 6.4 and 6.5).  

 

6.2.2  Coal Seams 

Seam thickness and coal characteristics for 8 of the seams are detailed in Table 

6.2. Coal seams are interbedded with mudstones (commonly carbonaceous), 

laminated siltstones, sandstones, and locally coarse conglomerates. The eight 

coal seams have been intersected in the Donkin area range in thickness from 

0.5m to 3.5m and are typically separated by more than 70m of interburden.   
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Figure 6.2  Typical Stratigraphic Column �± Sydney Basin 
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Figure 6.3  Stratigraphic Column �± Morien Group Coal Seams, Donkin Area 
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Table 6.2  Summary of Main Coal Seams at Donkin 

 

Seam Typical Thickness 
(m) 

Typical Interburden 
(m) 

Point Aconi 1.5  
  70 
Lloyd Cove 3.4  
  65 
Hub 2.4  
  95 
Harbour 2.1  
  70 
Bouthillier 0.7  
  25 
Blackpit 0.5  
  35 
Phalen 1.5  
  55 
Emery 0.8  

 

Only the lowermost seams in the Morien Group sequence (Gardiner, McCrury, 

Emery seams) crop out on land. These seams are either less than 1m thick or 

contain a high proportion of carbonaceous material and are of no economic 

interest. The seams crop out near the coastline and dip at 5-10 degrees towards 

the north. 

 

The Harbour Seam subcrops about 1.5 km offshore within the Donkin lease. It is 

the seam targeted for initial mining at Donkin, and the seam for which most data 

has been gathered and studied historically. It has been successfully mined at 

several mines in the Sydney Coalfield and crops out along the coastline at Glace 

Bay where coal has been extracted from the cliff faces by locals (Figure 6.6).   
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Figure 6.6  Harbour Seam at Glace Bay, near Miners Museum 

 

The floor of the Harbour Seam (Figure 6.7) shows a reasonably consistent grade 

from outcrop on the sea floor to a depth of more than 1000m in the northern 

part of the licence. The grade across the licence area ranges from 14 0 to 5 0 

(Figure 6.8). The other seams in the Morien Group display similar characteristics, 

as the interburden between seams is quite consistent. 
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The Harbour Seam  increases in thickness from 1.9m to 3.6m towards the east 

across the Donkin licence (Figure 6.9).  There appear to be intervals of inferior 

coal (coal and occasional thin claystone lenses up to 0.6m thick), that exhibit 

high ash (>25%) high sulphur (>8%) contents at the roof and at the floor of the 

seam.  The central section of the seam typically contains lower ash and sulphur. 

The inferior coal layers are laterally continuous with the central coal section. In 

broad terms, it appears as if the upper band of inferior coal is not present in the 

west of the licence, and the lower band of inferior coal splits away from the seam 

in the east. The central low sulphur, low ash coal ply becomes thicker towards 

the east.   

 

CBDC considered that the Harbour Seam thins where there was a restricted 

basin depositional environment in the southwestern part of the lease, associated 

with a lacustrine depositional environment in/near the Glace Bay Syncline, 

causing a hiatus to coal deposition in this area. Minor amounts of limestone are 

encountered in the immediate roof of the seam on the western side of the lease.  

Limestone was logged in the roof of the workings in No.26 mine. 

 

The other two seams of potential economic interest within the Donkin licence, 

the Lloyd Cove and Hub seams, occur approximately 160m and 95m respectively 

above the Harbour Seam, so they subcrop further offshore than the Harbour 

Seam.   

 

The Hub Seam  splits into two sections in the Donkin area, and also in the No7 

Colliery to the west of Donkin. In the west of the Donkin licence, the Hub Upper 

ply is between 2.1 and 2.6m thick whereas the Hub Lower ply is commonly 

between 0.4m and 0.7m thick.  The plies are separated by a maximum of 10m in 

hole P1. Where the plies coalesce in the eastern part of the licence area, the Hub 

Seam is between 3.2 and 4.9m thick.  The Hub Seam thickness shown in Figure 

6.10 is the thickest single Hub section, either as the Upper ply only or where 

both plies coalesce (where they are within 0.2m of each other). The immediate 

roof and floor of the Hub Seam varies from coaly bands, carbonaceous siltstone 

to siltstone or shale as the seam splits.  
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The Lloyd Cove Seam  is the thickest seam in the Donkin area, ranging from 3.1 

to 3.6m (Figure 6.11). It is very uniform in character and does not display any 

seam splitting.  The immediate roof and floor strata of the Lloyd Cove Seam is 

generally a siltstone or shale. The seam was intersected in four of the offshore 

holes, and is the shallowest seam regarded as an underground resource at 

Donkin.  

 

The Phalen Seam  is 130m below the Harbour Seam and has been mined in a 

number of mines to the west of Donkin, however in the Donkin licence, the 

Phalen Seam has split into several plies separated by stone partings and is not a 

potential underground mining target.  

 

The Bouthillier  and Blackpit  Seams, each less than a metre thick, are present 

within the Harbour �± Phalen seam interval.  
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6.2.3  Non-coal Strata 

The non-coal interburden strata show complex patterns of only three facies, the 

result of which is that the roof strata will tend to be quite variable and difficult to 

predict in advance.  Based on observations recorded at Phalen and other mines, 

the litholgies in the 3 facies are: 

�x Channel facies  �± multistoried sandstone beds up to 10m thick with the 

entire thickness up to 30m.  The base of each story is marked by lag 

deposits with clasts of siltstone, limestone, coal and siderite.  Sandstone 

itself is fine to coarse grained, and medium to thickly bedded. 

�x Flood plain facies  �± fine to medium bedded sequence of mudstone and 

shale and siltstone and sandstone.  Sandstone beds less than 0.5m thick, 

and sandstone only about 20% of the facies.   

�x Back swamp facies  �± generally less than 1m thick.  Base can be up to 

15cm of high ash coal, overlain by black shale and carbonaceous 

limestone.  Plant fossils on bedding planes. 

 

There appears to be a coalfield-wide pattern of fewer channel facies in the upper 

seams, such that the Phalen Seam roof has the highest proportion of channel 

sandstone facies.  At No 26 and Lingan Mines, the channel sandstone facies 

included linear sandstone bodies in the Harbour Seam roof and caused washouts 

at the top of the seam in places.  These linear features trended almost 

exclusively northeasterly and the largest mapped was 70m wide and more than 

1.4km long.  Often associated with these linear sandstone features are 

compaction/slickensided features that can lead to roof instability at the working 

face.  In development roadways, these features may reduce coal thickness if the 

channel eroded part of the seam, may cause difficulties with the longwall shearer 

(both cutting sandstone rolls and localized seam rolls), and can result in higher 

methane content in the vicinity. 

 

Channel sandstones encountered in mining Morien Group coals to the west have 

not been intersected by the offshore wells at Donkin, however as the spacing 

between the offshore holes is very broad, it is unlikely that a 50m-100m wide 

channel would be intersected and most of the area is unsampled in this regard.  
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At both Phalen and No 26 min �H�V���� �³�R�X�W�E�X�U�V�W�V�´�� �I�U�R�P�� �V�D�Q�G�V�W�R�Q�H�V�� �R�I�� �W�K�H��channel 

sandstone facies occurred at about 700m depth of cover in development 

roadways (but not on the longwall face).  It has been suggested that these 

outbursts were related to elevated gas pressures, although th ere is a possibility 

�W�K�D�W�� �W�K�H�\�� �P�D�\�� �D�O�V�R�� �U�H�V�H�P�E�O�H�� �S�X�U�H�� �³�U�R�F�N�� �E�X�U�V�W�V�´�� �L�Q�� �Z�K�L�F�K�� �W�K�H�� �Uelationship 

between the rock strength and the induced mining stresses is the major driver.  

No coal resources have been estimated at Donkin where the thickness of rock 

overlying the coal seam exceeds 700m. 

 

6.3  Structural Geology 

The Sydney Coalfield has a long history of coal mining that has confirmed a low 

level of structural disturbance throughout the coalfield.  Although the strata 

exhibit broad folding and seam rolls can be quite common, the incidence of 

faulting, and in particular faults with sufficient displacement to seriously disrupt 

mining operations, is quite rare in the Sydney Coalfield. 

 

Small displacement normal faults have been recognised in some mines in the 

past, and as well, faults of this type have been interpreted at Donkin based on 

the re-processed seismic survey data.  These structures, if present at Donkin, 

are unlikely to adversely affect any proposed mining.  Cross sections showing the 

broad structural geology of the Donkin area are shown in Figure 6.12. 

 

The Donkin Fault, in the eastern part of the Donkin area, appears to be a more 

significant structure than has been intersected in any mines in the coalfield to 

date. It was identified in the 1978 marine sparker survey, which prompted 

detailed seismic survey, designed to assist in determining the nature of the 

disturbance, and any other features across the licence area.  The Donkin Fault 

was initially interpreted to be a thrust fault, with approximately 20m throw near 

its western limit increasing to 120m displacement towards the east.  Review of 

the reprocessed seismic data has revised the interpretation of the Donkin Fault �± 

it may be a normal fault, reactivated along a basement feature.  The fault is 

associated with an anticline termed the Flint Flexure (Figure 6.13).   
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7  EXPLORATION 

7.1  Previous Exploration Results 

7.1.1  Drilling 

Three offshore drilling programmes were designed by a technical subcommittee 

overseen by CBDC, and comprising representatives of Energy Mines and Resources, 

CANMET Laboratories, DREE and the Nova Scotia Department of Mines. A total of 11 

holes were drilled in the offshore Donkin area between 1977 and 1979. 

 

In 1977, 4 holes (H6, H7, H8, H8B) were drilled by Global Marine Co. Heave, 

caused by movement of the sea,  was accommodated by a bumper consisting of 2 

barrels, sliding one inside the other �± this isolated the bottom hole assembly from 

�W�K�H�� �Y�H�V�V�H�O�¶�V�� �P�R�W�L�R�Q���� �%�R�W�K�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �D�Q�G�� �Z�L�U�H�O�L�Q�H�� �F�R�U�L�Q�J�� �V�\�V�W�H�P�V�� �Z�H�U�H�� �W�U�L�D�Oled. 

Drill penetration rate was slow and very poor core recovery was achieved with the 

wireline system, so conventional coring was preferred, selectively coring the coal 

intervals.  Typically, a tricone bit (8.5 inch diameter) was used for the non-core 

sections, and core (4 inch diameter) was recovered using a diamond core bit.  

Where the coal seam was not fully recovered in the coring program, sidewall cores 

were taken using a Schlumberger CST Sidewall Sampler throughout the targeted 

seams as identified from geophysical logs. Accurate correlation of the positions of 

the sidewall cores and the conventional cores was not possible.  Possibly due to 

time constraints, coring was not attempted in hole H8B, and only sidewall cores 

were retrieved for coal analysis. The geophysical log suite, run in each hole by 

Schlumberger Canada Ltd, comprised gamma ray formation density, caliper, geodip 

and continuous dipmeter.  

 

In 1978, 3 more holes (H8A, H8C, H8D) were drilled by Global Marine Co using an 

improved motion compensator on the ship.  T �K�H���S�U�H�Y�L�R�X�V���\�H�D�U�¶�V���G�U�L�O�O results allowed 

a better estimate of the depth of coal seams and drilling was faster as a result.  In 

addition, core recovery was improved by the use of a face discharge coring bit. The 

geophysical logging suite was similar to the 1977 programme, with the addition of 

sonic and neutron logs.  
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Four holes (P1, P2, P3, P4) were drilled in 1979 by Odeco Drilling and Exploration 

Company using technology and methodology similar to that used the previous year.  

In order to obtain material for geotechnical testing of the coal measure strata, P4 

was cored from 25m above the Harbour Seam to below the Emery Seam.  The 

geophysical log suite included microlaterologs and dual induction laterologs.  

 

Core and non-core cuttings were sampled and logged at approximately 1m intervals 

on board the ship by CBDC or contract geologists. Coal seams were logged in detail 

and sampled for analysis on shore by Dr. P. Haquebard (Geological Survey Canada) 

or Mr. S. Forgeron (CBDC).  

 

The final drill pattern comprised 3 east-west drill lines. The southernmost line had 4 

holes, between 1km and 2km apart. The middle line, approximately 2.5km north of 

the southern line, had 4 holes between 2.5km and 3.5km apart and the northern 

line, approximately 2km north of the middle line, had 2 holes, 4km apart.  The 

location of holes is depicted on Figure 7.1. 

 

A Well History Report was prepared for each drill hole, and included hole details, a 

drilling diary, rod and casing use record, geological descriptions, casing and 

abandonment records.  All holes were reportedly cleaned out and grouted from the 

base of the hole to the sea floor on completion.  Samples of the cement were taken 

at regular intervals to ensure the seal material was competent.   

 

Drill hole details for the 11 offshore holes are presented in Table 7.1.   
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Table 7.1  Off-shore Drillholes, Donkin 

DRILLHOLE DRILL-LINE PURPOSE  EASTING NORTHING COLLAR
TOTAL 

DEPTH (m)
CASING 

DEPTH (m) GEOLOGIST CEMENTED

H6 SOUTH STRUCTURE/ COAL QUALITY 745111.62 5122339.60 9.75 443.79 141.7 HOWARD 29-Sep-77

H7 SOUTH STRUCTURE/ COAL QUALITY 749207.90 5122438.07 9.75 382.00 62.8 HOWARD 14-Oct-77

H8 NORTH STRUCTURE/ COAL QUALITY 746656.30 5126826.53 9.75 842.77 283.5 HOWARD 05-Nov-77

H8B MIDDLE STRUCTURE/ COAL QUALITY 750917.64 5125950.71 9.75 678.20 133.2 HOWARD 16-Dec-77

H8A NORTH STRUCTURE/ COAL QUALITY 742650.85 5126680.75 10.36 807.40 189.9 HOWARD 22-Oct-78

H8C MIDDLE STRUCTURE/ COAL QUALITY 747863.19 5124540.79 10.36 350.50 146.3 PEACH 03-Jul-78

H8D MIDDLE STRUCTURE/ COAL QUALITY 744932.87 5124855.40 9.75 612.65 168.6 PEACH 16-Aug-78

P1 MIDDLE STRUCTURE/ COAL QUALITY 742180.61 5124630.13 12.80 595.66 137.1 PEACH 15-Sep-79

P2 SOUTH STRUCTURE/ COAL QUALITY 742233.37 5122283.43 12.80 268.00 86.3 PEACH 24-Sep-79

P3 SOUTH STRUCTURE/ COAL QUALITY 747141.48 5122510.76 12.80 269.75 104.2 PEACH 30-Sep-79

P4 SOUTH STRUCTURE/ COAL QUALITY 743697.53 5122316.60 12.80 459.60 89.9 PEACH 13-Oct-79  

 

7.1.2  Sparker Survey 

A sparker survey was carried out in 1978 by the Nova Scotia Research Foundation 

and Integrated Survey Systems Limited.  The survey was a marine seismo-acoustic 

reflection survey, similar to an echo sounder, and thus had very shallow sea floor 

penetration.  The survey provided information on the geologic features of the sea 

floor strata and the thickness of unconsolidated sea floor sediments. Studies of the 

data identified the Flint Flexure (the Donkin Anticline and Donkin Fault) in the 

eastern part of the area, and prompted the decision to carry out a high-resolution 

seismic survey over the Donkin-Morien area.  

 

7.1.3  Seismic Survey 

Geoterrex Ltd carried out an offshore high resolution Multi-Flexichoc 2-D seismic 

survey in 1980.  A total of 213 line kilometres were surveyed in a total of 22 lines, 

the locations of which are shown on Figure 7.1. 
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7.1.4  Tunnels 

Between December 1981 and February 1987, two parallel tunnels, 50m apart, were 

driven 3500m to intersect the Harbour Seam at a depth of 200m below sea level.  

The ocean floor is about 35m below sea level at that point.  Lithological descriptions 

of the strata encountered were made while the tunnels were being driven, to record 

the conditions throughout the length of the tunnel.   

 

Nine shallow fully cored geotechnical holes (R1 �± R9) were drilled on the Donkin 

peninsula in 1980 to investigate the stratigraphy along the line of the projected 

tunnels. The holes were shallow and did not intersect coal seams of interest as the 

land-based section of the tunnels was stratigraphically below the Harbour Seam. 

Detailed geotechnical logging and packer testing was unde rtaken on samples from 

these drill holes.  Drill hole details for the onshore holes are presented in Table 7.2.  

 

Table 7.2 On-shore Drillholes, Donkin 

DRILLHOLE DRILL-LINE PURPOSE  EASTING NORTHING COLLAR
TOTAL 

DEPTH (m)
CASING 

DEPTH (m) GEOLOGIST CEMENTED

R1 TUNNEL GEOTECHNICAL 745125.30 5119022.60 18.50 90.37 7.5 MACKENZIE YES

R2 TUNNEL GEOTECHNICAL 745095.56 5118894.19 22.30 55.37 4.6 ISENOR YES

R3 TUNNEL GEOTECHNICAL 745065.01 5118761.85 21.24 29.97 9.1 FORGERON YES

R4 TUNNEL GEOTECHNICAL 745041.37 5118654.50 13.35 40.29 6.1 FORGERON YES

R5 TUNNEL GEOTECHNICAL 744961.51 5118786.65 19.90 26.39 9.0 FORGERON YES

R6 TUNNEL GEOTECHNICAL 745167.46 5118738.60 15.68 30.66 4.0 FORGERON YES

R8 TUNNEL GEOTECHNICAL 745212.41 5118933.66 20.38 71.04 4.6 FORGERON YES

R9 TUNNEL GEOTECHNICAL 745051.44 5118702.38 14.78 32.51 7.5 ISENOR YES  

 

7.1.5  Bulk Sample 

In 1985, a 3000 tonne bulk sample and 5 strip samples (T2, SS1-SS4) were 

obtained from the Harbour Seam from within the cross tunnel driven in the coal 

seam connecting the two access tunnels.  The coal extracted during this sampling 

and pit-bottom construction is the only coal produced from the Harbour Seam 

within the Donkin licence area.  Almost 50,000 tonnes of coal was mined from the 

main tunnels and connecting roadway. 
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7.1.6  Bathymetry 

A bathymetry survey was carried out in July 1995 by the Geological Survey Canada 

Atlantic (GSCA) over the central part of the Donkin area using a Simrad Em1000 

multibeam bathymetric sounder.  Soundings were corrected for sound speed 

variations in the water column and, also, for tidal variations. Detailed images of the 

sea floor were obtained (Figure 7.2).  

7.1.7  Other Technical Studies 

In addition to the drilling programmes, coal quality studies and seismic surveys that 

were the main sources of information for the in situ coal resource assessment, the 

Donkin coal project has been the subject of a wide range of other technical studies.  

These studies were the result of extensive investigations carried out in the past 

under the auspices of CBDC and more recently, by XCDM and include: 

�x Geotechnical Studies 

�x Hydrologic Studies 

�x Transportation Studies 

�x Project Feasibility Studies 

�x Environmental Studies 

�x Underground Mine Ventilation Studies 

�x Mining Studies 

�x Beneficiation Studies 

�x Coal Combustion Studies 

�x Coalbed Methane Resources Studies 

 

A comprehensive Pre-Feasibility Scoping Study, prepared by XCDM in 2006 and 

2007, that presents the current status of Donkin Project studies, will be completed 

in May 2007.  

 

7.1.8  Comment 

Due to the difficulties of exploration below the seabed, historical mine development 

was based on inference and experience from the existing mining areas and very 

limited drilling.  Drilling by ship is often difficult, expensive and sterilizes a 

significant block of coal from future mining.  As a result, the risk profiles for this 
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type of property and the assessment methods differ from land-based coal 

resources.   

 

The information from the drilling and seismic exploration historical mining and coal 

marketing/utilisation studies provide valuable information in evaluating the Donkin 

coal deposit and the Sydney Coalfield in general.  Donkin has 11 drill holes within 

the licence area, high resolution 2D seismic survey lines across the lease and mine 

data from neighbouring underground Harbour Seam mines No. 20 and No. 26.  This 

information amounts to substantially more than the amount of data that previous 

Sydney Coalfield mines had to work with before mining commenced. 
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7.2  Exploration Activities Performed by XCDM 

7.2.1  XCDM Miners Museum Sample 

Prior to the dewatering of the Donkin tunnels, a convenient location to view 

and sample the Harbour Seam was at the Miners Museum, a tourist attraction 

in Glace Bay (Figure 7.3), within the XCDM licence.  The seam at this location 

is 1.6m thick, significantly thinner than the Harbour Seam thickness in the east 

of the licence area.  A channel sample of the seam was taken for testing in 

2006 by MBGS for Xstrata Donkin Coal.  The sample was transported to 

Australia when the coal was subjected to an extreme drop shatter and wet 

tumble sizing treatment and detailed chemical analysis. 

Figure 7.3  Location of Strip Sample at Miners Museum 

 



Technical Report �±Donkin Coal Project                                                    Page 49 
 

Donkin_43-101_april07.doc  
 

  

Any slightly oxidised material was removed from the exposed face (Figure 7.4) 

at the sample point using a pneumatic drill to a depth of approximately 0.5m.  

Sub-samples were taken at 0.15m intervals (Table 7.3) from the roof of the 

seam to the floor of the seam and each was tested for proximate analysis and 

forms of sulphur at a local Sydney NS laboratory, Certispec to confirm that the 

coal was fresh at this location before a larger sample was extracted.  

 

Table 7.3  Miners Museum Strip Sample Profile 

 

 

 

Following the reporting of these preliminary results, a 400kg bulk sample was 

taken in larger subsamples and was air-freighted to Australia and analysed at 

CCI Newcastle laboratory, under the supervision of A&B Mylec, coal quality 

consultants.  A full range of tests was carried out, including raw coal analysis, 

drop shatter and sizing, washability analysis and clean coal tests.  Additional 

coal was recovered and sealed in 2 x 44 gallon drums stored at Sydney, Nova 

Scotia for further testing if required. 
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Figure 7.4  Fresh coal - Strip Sample at Miners Museum, 2006 

 

7.2.2  Seismic Survey Reprocessing and Reinterpretation 

XCDM has re-processed the original 1981 2D seismic data.  The aim of the re-

processing was three fold; 

1.  Validate the existing interpretation 

2.  Enhance and update the information gained from the data 

3.  Learn lessons from the process that may assist in maximizing results 

from any future program 

 

The original data tapes from the 2D seismic survey were located, and the files 

extracted and converted into SEGY format for processing and interpretation 

with modern computer technology.  The o �U�L�J�L�Q�D�O�� �R�S�H�U�D�W�R�U�¶�V�� �O�R�J�V�� �Z�H�U�H��located 

and used in the processing.  

 

The 2D survey was initially designed to provide a systematic grid of 

information over the area and identify any large structural anomalies in the 

strata (see Figure 7.1).  Lines 16, 17, 18 and 19 were then recorded to tie the 

offshore drill hole information into the seismic sections.  These seismic tie lines 

allow horizon control throughout the systematic grid.  The navigation device 

for the seismic ship was an onboard computer that plotted a plan but did not 
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record the location of the track points separately �± hence the shot point 

locations are not available to accurately locate the seismic data in space.. 

Rayworth Roberts Surveys Ltd in Parrsboro NS searched their archives and 

concluded that the map held by DNR/XCDM was the most accurate record of 

the track of the seismic vessel.  The points were digitized from a high 

resolution scanned copy of the map. Plotting, paper distortion and digitization 

errors are likely.  

 

Re-processing commenced in May 2006 with several geophysicists from 

Australia involved to maximize the amount of information gained from the 

data.  Interpretation of the re-processed data was carried out at Velseis 

Processing of Brisbane, Australia.  The re-processed data identified Harbour 

Seam floor elevation along each seismic line and this data will be used in 

future generations of the Donkin geological model.  

 

The seismic data successfully identified the Flint Flexure (fold and fault 

complex) (Lines 4, 6 and 8 are schematically shown in the same scale in Figure 

7.5) and has interpreted a number of possible faults with smaller 

displacements. 
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8  SAMPLING METHOD AND APPROACH 

8.1  Drill Hole Coal Core Sampling 

During the drill programs in 1978 and 1979, the coal core was described by 

CBDC geologists on board the ship, then re-logged and sampled for analysis on 

shore within days of drilling.  Laboratory testing of the core commenced within 

a week of drilling in most cases. 

 

Records of broken coal and core loss are variable �± in a few logs these records 

are well kept and an attempt has been made to account for core loss.  

 

Insufficient core for representative analysis was recovered from the first series 

of holes drilled in 1978, so analysis only of sidewall cores exists for these 

holes.  While the tests provide indicative coal quality information, there was 

insufficient volume of coal (20% - 50% of seam) from these sidewall cores to 

give meaningful results and they were not taken into account in the resource 

estimation process reported herin.  

 

Seam cores recovered from the 1978 and 1979 holes were commonly sampled 

in some detail �± divided into plies at visible partings or otherwise at 

�D�S�S�U�R�[�L�P�D�W�H�O�\�� ���������P�� �L�Q�W�H�U�Y�D�O�V�� ���D�S�S�U�R�[�� ���´������ �7�H�V�W�L�Q�J�� �R�I�� �³�K�D�O�I- �F�R�U�H�V�´�� �Z�D�V��

conducted in Calgary.  Some sub-samples were combined for further testing, 

however the majority of testing was conducted on the sub-samples, which 

provided some flexibility in the study of potential working sections.   
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Table 8.1 below, summarizes the number of coal seam intersections for each 

seam and the number of coal core samples for each seam.   

 

Table 8.1  Seam intersections per seam  

Coal Seam H6 H7 H8 H8A H8B H8C H8D P1 P2 P3 P4
drill line south south north north central central central central south south south

MURPHY

POINT ACONI C

LLOYD COVE C C C C

HUB C C C C C C C C C C

HARBOUR C C C C C C C C C C

BOUTHILLIER C

BLACKPIT C

PHALEN C C C C C

EMERY C C

C = seam cored
Drill hole intersection  

 

*The Lloyd Cove, Hub and Harbour Seams are included in the the resource 

estimate outlined in this report.   

 

8.2  Core Recovery 

Core depths recorded in the Well History Reports were not reconciled to 

geophysical log depths, nor was there allowance for tidal variations.  The 

difference in depths recorded between core runs in some holes ranges from -

2m (overlap in data �± logged twice) to +2m (missing data). When entering the 

�O�L�W�K�R�O�R�J�L�F�D�O�� �G�D�W�D�� �L�Q�W�R�� �D�� �P�R�G�H�U�Q�� �I�R�U�P�D�W���� �D�� �³�E�H�V�W��fit �´�� �D�S�S�U�R�D�F�K��was taken to 

resolve the thickness of units where these gaps or overlaps occur.  Drill logs 

indicated �³�E�U�R�N�H�Q�� �F�R�U�H�´�� �R�U�� �³�S�R�V�V�L�E�O�H�� �F�R�U�H�� �O�R�V�V�´���� �D�O�W�K�R�X�J�K��no records that 

reconciled �W�K�H���³�O�R�V�W�´���V�H�F�W�L�R�Q���Z�L�W�K���W�K�H���O�H�Q�J�W�K���R�I���W�K�H���F�R�U�H���G�U�L�O�O�H�G could be located  

 

Attempts to locate the core detail are an ongoing process.  Due to the poor 

resolution of the available geophysical data, the possible error in thickness for 

each seam is considered to be up to 50cm. 
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Table 8.2  Core Recovery Summary (CBDC) 

 
 

8.3  2006 Coal Sample 

Details of the 2006 Miners Museum coal sample was as follows: 

�x The exposed coal face was cleaned by removal of 0.5m oxidised coal. 

�x Coal beams were cut using a pneumatic chainsaw (Figure 8.1). 



Technical Report �± Donkin Coal Project                                                    Page 56 
 

Donkin_43-101_april07.doc  
 

  

 

Figure 8.1   Cutting coal beam with pneumatic drill. Miners Museum 2006  

 

�x Sample A (check samples analyzed in Sydney NS) was taken on 9 June 

2006.  Coal plies were 0.15m thick unless divided by a geological boundary 

such as a dull band or stone parting. 

�x Sample B (large sample sent to Australia) was taken 15-16/6/06 from a 

coal beam 0.38m x 0.38m.  

�x The coal was extracted from the coal face using a pick and put into plastic 

bags, taking care to capture all fines with a dustpan and broom (Figure 

8.2). 

�x The plastic bags were labeled using a sample tag inside the bag and outside 

the bag, sealed and transferred to the surface. 

�x The bags were loaded into 44 gallon drums with a plastic liner and the 

drums were sealed for transport (Figure 8.3). 
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Figure 8.2   Sampling coal at freshly exposed face, Miners Museum 2006 

 

Figure 8.3   Sealing coal sample in drums, Miners Museum Sample 2006 
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9  SAMPLE PREPARATION, ANALYSES AND SECURITY 

9.1  Sample Preparation and Analysis 

Coal from bore cores recovered during the 1978-79 drill programmes at 

Donkin were sampled on a ply by ply basis prior to extensive raw coal analysis 

(Figure 9.1).  Working section composites were created from the ply samples 

and subjected to washability and clean coal analysis.  These bore cores 

intersected several of the seams in the coal sequence at Donkin.  A brief 

description of the quality in the Hub, Lloyd Cove, and Harbour seams is 

included in this section of the report; however, more detailed evaluation of the 

data has been confined to the Harbour seam.  Cores recovered by sidewall 

methods were excluded from this coal quality review as the technique of 

extraction and integrity of the samples could not be assessed adequately. 

 

Five channel samples (T2, SS1-SS4) were cut from the Harbour seam in the 

cut through at pit bottom that connects the two access tunnels (see inset in 

Figure 7.1).  These samples were analysed on a ply by ply basis similar to the 

bore cores, and subjected to composite seam washability and clean coal 

analysis. 

 

A bulk sample of several thousand tonnes of coal was extracted from the cut 

through in the Harbour seam.  The coal was washed through the Victoria 

Junction beneficiation plant in July 1985.  A range of raw, washability and 

clean coal tests were conducted on a variety of feed, product and reject 

streams. 

 

A 74 tonne sub-sample was the subject of an intensive pilot plant study by 

CAN-MET at their Devon facility.  The purpose of this study was to evaluate the 

impact of washplant circuit configurations on product yield and particularly, 

sulphur liberation and beneficiation. This study was completed in January 1986 

and was of a very high standard.  While recent advances in coal preparation 

have resulted in likely changes in circuit configuration compared to those 

reviewed in the pilot plant study, the findings (from this study) remain 

relevant to the current project. 
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A 400kg channel sample, extracted from the Harbour Seam Miners Museum 

site at Glace Bay, was analysed in Australia in August 2006 as a basis for 

quality comparisons with the earlier Devco and CANMET data.  The channel 

sample was subjected to intensive breakage and liberation pre-treatment with 

subsequent, raw coal, washability and clean coal analysis (Figure 9.2). 
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Figure 9.1   1978-79 Procedure for analysis of coal cores 
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Figure 9.2   2006 analytical procedure 
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10  DATA VERIFICATION 

10.1  Data Compilation by XCDM 

The Nova Scotia Department of Natural Resources (DNR) obtained data and 

core from CBDC when it was disbanded in 2001/2002. The data was stored in 

archives in Halifax until 2004, when the DNR announced a Call for Proposals 

for Exploration and Development of the Donkin Coal Resource Block.  DNR 

scanned much of the data it held in its archives and made it available as pdf 

documents to interested parties.  The data is retained in a storage room at 

DNR Halifax and access can be arranged to view the data.  MBGS has had full 

access to this data when requested. 

 

The database of scanned paper documents is quite large, comprising more 

than 500 files.  There is a catalogue to assist with determining the content of 

the documents, however the data is somewhat jumbled and is not sorted 

together in logical sets �± such as coal quality or seismic data. Maps were 

scanned selectively, although those that were scanned are generally of good 

quality resolution �± some are in alternative formats to pdf  such as tif  files or 

mrsid  files.  

 

Digital data for the Donkin project is scarce. There are no d igital records of any 

of the geological information, databases or models. XDC has been generating 

digital databases of information since acquiring the licence in 2005. 

 

Using the limited set of geological and other technical data sources within the 

Donkin resource area, a substantial output of consultants �¶ and Government 

reports ensued, some of the more comprehensive and useful of which are 

listed below.  Unfortunately, the quality of the drill hole data, in particular the 

coal analysis data derived from the drill holes, does not support the intensive 

investigation to which the data has been subsequently subjected.  The down 

hole geophysical log data is deficient in that the tools used were generally the 

lower resolution type normally run in large diameter drill holes typical of the oil 

and gas industry.  High resolution slim hole equipment specifically designed for 
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use in coal exploration holes was not used at Donkin, although in the late 

���������¶�V�����W�K�H���H�T�X�L�S�P�H�Q�W���Z�D�V���L�Q���L�W�V���L�Q�I�D�Q�F�\. 

 

CBDC, with the assistance of international consultants such as the Montreal 

Engineering Company, AMCL �± Kilborn and JT Boyd, produced several technical 

and economic reports on the Donkin data between 1979 and 1996, including a 

Feasibility Study and a Project Definition Study. In addition, there are detailed 

geotechnical studies that encompass the planning and construction of the two 

access tunnels at Donkin, geotechnical and coal technology studies of past 

mining operations and extensive technical analysis, assessments, reappraisals 

and research studies performed by the CBDC research laboratories and various 

Provincial and Federal Government facilities. 

 

The Federal body, National Resources Canada (NRCan) implemented a large 

�V�F�D�O�H�� �S�U�R�M�H�F�W�� �L�Q�� �W�K�H�� �O�D�W�H�� ���������¶�V�� �W�R��compile much of the geological information 

from Canadian mineral exploration.  An agreement between NRCan and XCDM 

allowed the alliance partners to obtain the Sydney Coalfields section of the 

database from NRCan.  The Access database contained collar information and 

basic lithology information for drill holes across the area.  There were also 

thickness and/or floor position data points for the Harbour and Phalen seams 

from the submarine mines in the coalfield. These mine data points and drill 

holes were useful in providing information for the geological model in the 

western part of the Donkin licence.  The data is closely spaced and hence 

causes some inconsistencies in the seam thickness and seam floor grids where 

the data is averaged within a grid cell.  No coal quality data for Sydney basin 

holes was contained within the database. 

 

A thorough review and analysis of publicly available regional geophysics such 

as gravity and magnetics was undertaken by Geophysical Resources & Services 

(GRS) whose comments on basin shape, regional structural grain and the lack 

of intrusives are commensurate with existing views on the area.  GRS also 

examined long term seismic activity from the region-Donkin is classified as 

having a low to moderate earthquake risk by the Geological Survey of Canada. 

 

A geotechnical engineer from Seedsman Geotechnics visited the Donkin site 

and reviewed the relevant data, viewed the drill core and held discussions with 
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ex-DEVCO employees  Seedsman made recommendations to XCDM regarding 

parameters for underground mine design and layout and these have been 

included in the preliminary mine planning.  

 

A coal technologist from A&B Mylec of Rockhampton, Australia has reviewed 

the historical coal quality and coal preparation data and during visits to the site 

held discussions with numerous people who had been involved in the coal 

beneficiation of other Sydney Coalfield coals through the Victorian Junction 

plant.  A&B Mylec supervised the coal analysis of the strip sample recovered 

from the Glace Bay Miners Museum in 2006. 

 

Seam gas reservoir drainage experts from Norwest Questa and Raven Ridge in 

Canada obtained data from other mines in the Sydney Coalfield for gas 

drainage predictions at Donkin.  There were no gas content or volume tests 

taken from the Donkin �R�I�I�V�K�R�U�H�� �K�R�O�H�V�� �L�Q�� �W�K�H�� ���������¶�V�� �D�Q�G�� �W�K�H�U�H�� �D�U�H�� �R�Q�O�\�� �P�L�Q�R�U��

comments relating to gas in the drill logs.   

 

10.2  Data Verification by Downhole Geophysical Logs 

Downhole geophysical logging is widely regarded in the coal industry as the 

standard to determine accurate coal seam thickness from the density or 

gamma-gamma logs.  

 

The offshore holes were logged by Schlumberger with tools designed for the oil 

industry rather than coal industry. The sample interval was relatively broad 

and the density logs are of poor resolution and quality (only long-spaced 

density equivalent, no short spaced [high resolution] density).  

 

Original tapes of geophysical log data for only 4 of the 11 holes at Donkin (P2, 

H8A, H8C, H8D) were able to be located despite an extensive search.  The 

Schlumberger DLIS format was converted to LAS by MBGS.  

 

For the holes without digital data, the paper or film copies were scanned and 

the log traces for the main sondes were digitised using AutoCAD, then 

converted to a LAS file. This was re-sampled to obtain a common depth 
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increment to mimic the existing digital files. Any distortion from the paper and 

scanning has hence been incorporated into the digital LAS files for these holes.  

 

The paper copies and the digital LAS files were then plotted to an accuracy of 

+/- 15cm, which is considered to be quite coarse. The original digital data 

before plotting and conversion to LAS was not able to be found in 

�6�F�K�O�X�P�E�H�U�J�H�U�¶�V�� �D�U�F�K�L�Y�H�V���� �7�K�H�� �R�U�L�J�L�Q�D�O�� �G�D�W�D���� �L�I�� �O�R�F�D�W�H�G���� �F�R�X�O�G��perhaps be 

reprocessed to extract a higher level of resolution for determination of seam 

thickness.  

 

A listing of logs and available formats is presented in Table 10.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 10.1 Geophysical logs, Donkin offshore drill holes 
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Geodip logs were considered to give more accurate (+/-5cm) resolution of 

seam roof and floor and therefore were used by CBDC geologists to determine 

seam thickness, as the limitations of the density logs were recognized.  The 

original digital geodip files have not been located.  

 

Hole deviation logs for all the Donkin drill holes were provided by 

Schlumberger.  The maximum deviation of the base of the hole with respect to 

the collar (Table 10.2) is recorded as 130m in H8, which equates to 

approximately 7 degrees from vertical.  Most of the other holes deviate less 

than 20m from the collar, or approximately 3 degrees from vertical.  Down 

hole deviation was not taken into account in the current geological model 

generated by MBGS. 

 

 

 

 

 

Table 10.2 Drill Hole Deviation 
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Position of base of hole relative to drill collar 

Hole Drill Line
P2 South 8m S 1m E
P4 South 5m S 1m E
H6 South 27m S 0m W
P3 South 2m S 1m E
H7 South 13m S 1m W
P1 Central 33m S 10m W
H8D Central 15m S 13m E
H8C Central 1m N 0m W
H8B Central 10m S 17m W
H8A North 36m S 8m E
H8 North 150m S 16m W

Hole Deviation

 

 

10.3  Verification of Seam Picks 

The geophysical logs from each of the 11 drill holes were analysed and coal 

seams correlated by MBGS.  The geological setting, stratigraphy and structure 

is relatively simple at Donkin and previous seam correlations were confirmed.  

There are virtually no thin stone partings within the coal seams, so no plies 

were defined within the seams.  The total seam thickness, for the Harbour 

Seam at least, is therefore considered to be the working section thickness. 

 

Coal seam thickness used in the geological model and in the estimation of 

resources was derived from a combination of geological density logs, the 

hardcopy geodip logs and the coal analysis information, where the best data 

source was chosen in each case.  The two logs shown in Figure 10.1 show the 

variability in data and the relative unreliability of the geophysical logs, where 

the density curve averages the true seam thickness and does not give a clear 

picture of the seam profile.  The red lines indicate the seam thickness used in 

the geological model.  

 

 

 

 

 

 

 

Figure 10.1  Examples of geophysical logs and core data, Harbour Seam 
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10.4  Coal-Quality Data Validation 

Coal quality data was obtained from DNR for holes H8A, H8C, H8D, P1, P2, P3 

and P4, but the original laboratory reports were not able to be located for 

some of the holes.  The data spread has resulted in a paucity of coal quality 

data in the east/northeast part of the lease where the seam is thickest. 

 

Insufficient core was recovered from the holes drilled in 1977, so only analysis 

of sidewall cores exists for these holes. The sidewall cores were analysed at 

the Point Edward Laboratory of Energy, Mines and Resources, Canada. While 

these tests provide indicative coal quality information, there is insufficient 

volume of coal (20% - 50% of seam) from the sidewall cores to provide 

representative results and they have not been taken into account in this study.  

 

Seam cores recovered from the 1978 and 1979 holes were commonly sampled 

in some detail �± divided into plies at visible partings where present or at 

�D�S�S�U�R�[�L�P�D�W�H�O�\�� ���������P�� �L�Q�W�H�U�Y�D�O�V�� ���D�S�S�U�R�[�� ���´������ �7�H�V�W�L�Q�J�� �R�I�� �³�K�D�O�I- �F�R�U�H�V�´�� �Z�D�V��

conducted at the Warnock-Hersey Professional Services laboratory in Calgary.  

No written procedures were able to be located; however it is assumed that the 



Technical Report �± Donkin Coal Project                                                    Page 69 
 

Donkin_43-101_april07.doc  
 

  

sidewall cores were combined with the conventional core prior to testing. Some 

sub-samples were combined for further testing, however the majority of 

testing was conducted on the sub-samples, which allows some flexibility in the 

study of potential working sections.  

 

One report shows results from a coal seam intersected in hole H8C that were 

analysed at two different laboratories, with quite different results. This 

highlighted some inconsistencies in the analysis procedures that were rectified 

later in the programme.  

 

A total of 5 strip samples were taken from the Harbour Seam in the cut-

through between Tunnel 2 and Tunnel 3. The samples were analysed in detail 

and provide good information on the local variability and/or consistency in coal 

parameters.  

 

A bulk sample of the Harbour Seam was also taken from the cut-through and 

was tested and washed at the CBDC preparation plant, Victoria Junction, 

Sydney. 

 

10.5  Summary of Data Validation 

The review of the existing geological data carried out by MBGS identified a 

number of issues: 

 

�x Potential inaccuracies with original survey of shore to ship for offshore 

holes, this may result in errors in drill hole location of +/- 15m to 30m. 

�x Possible errors associated with determining geophysical log datum point 

on board the ship, resulting in a possible error of approximately +/- 5m 

- 10m in seam depth from sea floor.  

�x Hole deviation data is available for the offshore holes to obtain the 

survey of the seam at seam level, however this has not yet been utilized 

in the geological model.  

�x Poorly aligned geodip, core and density logs led to some uncertainty in 

seam thickness in the offshore holes.  The potential seam thickness 

error from the low resolution of the geophysical logs is in the order of 
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+/- 0.15m, while the potential thickness error from the mismatching 

data sets may be up to 0.6m.  

�x The quality of lithological data collected from the offshore holes is 

variable; some are adequate while others do not appear to have 

captured all relevant information.  

�x No geotechnical data (rock strength, discontinuity descriptions etc) was 

recorded in core descriptions in the offshore holes, however relevant 

data, such as roof and floor conditions from the nearby historical 

underground mines is a useful guide to indicative underground mining 

conditions likely to be experienced at Donkin. 

�x Drill hole spacing is such that sandstone channels or other zones of 

geotechnical significance if present are unlikely to be detected by 

drilling.  The re-processed seismic data has not identified any such 

strata anomalies. 

�x Drill hole spacing is inadequate to identify local variability in seam floor 

dip, seam rolls etc, if present. 

�x The accuracy of the ship navigation with respect to the seismic surveys 

is likely to be within 20m-50m of actual position.  Resolution in the 

vertical direction appears to be quite good, within 5m, and some faults 

with interpreted throws in excess of 5m have been resolved. 

�x There is a paucity of core loss records, thereby making a judgment on 

reliability of drill results less certain.  The core that was recovered was 

cut in half prior to analysis.  The 1978-1979 coal cores were 

supplemented by sidewall cores, which are not representative of the 

whole seam quality. The 1977 holes recovered sidewall cores only. 

�x There is a general lack of reliable coal quality information especially in 

the east and northeast of the license. 

�x No seam gas content and strata permeability measurements were 

recorded in the Donkin drill holes. 

 

While these issues need to be addressed in the future, none is considered to 

be material to the viability of the project as a whole.  Where there was doubt, 

a conservative seam thickness was chosen so that coal resources were unlikely 

to be overestimated.  The issue of poorly understood core loss has not yet 

been resolved, however the main impact is on the accuracy of some of the 

detailed coal quality data and in general, the influence of core loss will tend to 
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underestimate the quality of the deposit since the better quality, friable, 

vitrinate-rich coal is the most likely to be affected by core loss.  The impact on 

the resource estimate is not considered to be significant. 
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11  ADJACENT PROPERTIES 

Historically, extensive underground mining has been conducted west of 

the Donkin Coal Resource Block. The most recent underground mines 

were all operated by CBDC.  Underground mining operations in the 

Sydney Coalfield ceased with the closure of the last operating mine 

(Prince Mine) in the fall of 2001.  Most of the mining was conducted by 

room and pillar and longwall methods.  The Donkin Coal Resource Block 

is the eastern extension of the coalfield and is the last large block of un-

mined coal that can be accessed from the coast of Cape Breton.  Figure 

11.2 shows coal properties in the Glace Bay region, in relation to the 

Donkin exploration area, that have previously been operated by CBDC 

�D�Q�G���&�%�'�&�¶�V predecessors.  
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12  COAL QUALITY 

12.1  Overview  

The Donkin Coal Resource Block contains on average 4.5% sulphur and 12% 

ash and is classified as high volatile A bituminous, high sulphur, medium 

ash  coal based on the American Society for Testing and Materials (ASTM) coal 

classification system.   There are several divisions of bituminous coal: medium 

and low volatile bituminous coals are classified on the basis of fixed carbon and 

volatile matter content; high-volatile A, B, and C coals are further divided on 

the basis of heat value (Table 12.1). High sulphur coal contains more than 3% 

total sulphur and medium ash coal contains 8% -15% ash (as received basis).  

Donkin coal has sulphur at a base organic level at 1.5% to 2%, apart from 

pyrite. 

 

Table 12.1  ASTM Bituminous Coal Ranking 

 

1. Low volatile 78-86 14-22

2. Medium volatile 69-78 22-31

3. High volatile A <69 >31 >14,000

4. High volatile B <69 >31 13,000-14,000

5. High volatile C <69 >31 11,500-13,000

% Fixed Carbon      
dry, mmf basis

% Volatile Matter dry, 
mmf basis

Calorific Value (BTU per lb) 
Moist, mmf basis

Group

 

There is little diversity in the coal quality from different seams at Donkin.  

Studies have shown that in general, the coal rank increases from west to east 

and with depth of cover throughout the Sydney Coalfield.   

 

12.2  Raw Coal Properties 

For modeling purposes Donkin coal quality data has been adjusted to a 1% air 

dried moisture basis.  Based on rank indicators, the in situ moisture of the 

seams is likely to be approximately 6%. 

 

Raw coal properties of the Lloyd Cove, Hub and Harbour seams are tabulated 

in Tables 12.1, 12.2 and 12.3 respectively. 

 



Technical Report �± Donkin Coal Project                                                    Page 75 
 

Donkin_43-101_april07.doc  
 

  

High sulphur content, which on a full seam basis often exceeds 4%, is a 

feature of the Sydney Basin coals, occurring mainly as pyrite or marcasite 

along the coal cleat or finely disseminated within the coal.  It was suggested 

by earlier investigators that pyrite formed in a reducing environment when 

sulphates (sourced by rivers from large gypsum deposits in the west) and iron 

interacted with the peat after deposition. 

 

Typically, Lloyd Cove, Hub and Harbour seams in the Donkin area exhibit good 

coking properties (CSN 7.5-8) and low-medium raw ash (generally 8%-12%) 

and are high in energy (calorific value).  Coal from these and other seams in 

the Sydney Coalfield have provided coal to local power stations (Lingan P.S., 

Point Aconi P.S.) in the past.  Calorific values (air dried basis) commonly range 

�I�U�R�P���������������%�W�X�¶�V���W�R���������������%�W�X�¶�V�� 

 

Table 12.2  Summary of Raw Coal Quality, Lloyd Cove Seam 

Hole No Seam Name
Thickness 

(m)
Ash % (ad 

basis)

Volatile 
Matter % (ad 

basis)

Total Sulphur 
% (ad basis)

Gross 
calorific 

value btu/lb 
(ad basis)

Crucible 
swelling 
number

Insitu 
Density (g/cc 

@ 6% 
moisture)

H8C Lloyd Cove 3.6 9.1 34.2 4.3 13374 8.0 1.32
H8D Lloyd Cove 3.2 9.7 34.1 2.9 13425 8.0 1.33
P-1 Lloyd Cove 3.5 16.0 31.1 3.4 12246 6.5 1.41  

 

Table 12.3  Summary of Raw Coal Quality, Hub Seam 

Hole No Seam Name
Thickness 

(m)
Ash % (ad 

basis)

Volatile 
Matter % (ad 

basis)

Total Sulphur 
% (ad basis)

Gross 
calorific 

value btu/lb 
(ad basis)

Crucible 
swelling 
number

Insitu 
Density (g/cc 

@ 6% 
moisture)

H8A Hub (Upper) 2.0 12.1 30.4 5.6 13404 6.5 1.36

H8D Hub (Upper) 1.9 19.6 30.9 7.2 11862 6.5 1.46

H8D Hub (Lower) 0.7 12.6 32.7 4.3 13156 7.5 1.37

P-2 Hub (Upper) 2.6 22.9 30.0 6.8 11037 6.5 1.50

P-4 Hub (Upper) 2.4 16.9 32.5 5.0 11830 7.0 1.42

H8C Hub 3.8 11.3 34.4 4.8 13122 7.5 1.35

P-3 Hub 3.4 11.4 34.1 6.3 12942 7.0 1.35  
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Table 12.4  Summary of Raw Qualities, Harbour Seam 

Hole No Seam Name
Thickness 

(m)
Ash % (ad 

basis)

Volatile 
Matter % (ad 

basis)

Total Sulphur 
% (ad basis)

Gross 
calorific 

value btu/lb 
(ad basis)

Crucible 
swelling 
number

Insitu 
Density (g/cc 

@ 6% 
moisture)

H8A Harbour 2.0 17.8 27.7 3.9 12561 6.0 1.43

H8C Harbour 3.2 9.2 35.3 4.3 13664 7.5 1.32

H8D Harbour 1.8 21.4 30.2 8.7 11412 5.0 1.48

P-1 Harbour 2.0 13.6 31.3 5.9 13035 5.5 1.38

P-2 Harbour 2.0 19.7 29.9 8.0 11747 5.5 1.46

P-3 Harbour 3.6 8.0 34.4 3.4 13711 7.5 1.31

P-4 Harbour 3.2 13.5 33.2 4.5 12831 6.5 1.38

T2 Harbour 3.6 9.2 36.0 4.0 12830 7.0 1.32
SS-1 Harbour 4.0 8.0 34.7 4.2 13679 7.5 1.31
SS-2 Harbour 3.5 7.3 35.2 3.5 13748 7.0 1.30
SS-3 Harbour 3.4 6.9 35.6 3.5 13888 7.0 1.29
SS-4 Harbour 3.4 7.7 35.2 3.5 13754 7.0 1.30

Miners Museum Harbour 1.6 5.2 38.7 3.3 14554 7.5 1.31  

 

Extensive test work has been undertaken on the bore cores and channel 

samples to provide a range of analysis of additional properties such as ultimate 

analysis, ash fusion temperature characteristics, ash chemistry and 

petrographic analysis (See Table 12.4). 

 

Additional analyses will be undertaken on coal samp les from the exposed 

Harbour Seam after the water is pumped from the tunnels and access to the 

coal seam is restored.  Coal marketing studies to identify the various options 

for the utilization of Donkin coal are already under way. 
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Table 12.4  Additional Raw Qualities, Harbour Seam 

 

12.3  Clean Coal Properties 

A large range of washability studies have been carried out on bore cores, 

channel samples and bulk samples from Donkin and all indicate similar 

characteristics.   

 

When washed at Victoria Junction during the pilot scale study, the Donkin bulk 

sample coal realized 70% to 75% metallurgical product with ash 3%, and a 

total sulphur (TS) content of 2.1%.  The thermal product yield was 5% to 10% 

with ash and TS of 7% and 4% respectively.  Coarse rejects contained the bulk 

of the pyritic sulphur (TS 16%) with little coal evident in the reject material 

(ash 65%).  The flotation tailings were also high in ash (75%-80%) with a 

sulphur content of 2%-2.5%. 

 

Carbon 81.86

Hydrogen 5.36

Nitrogen 1.38

Sulphur 8.80

Oxygen 7.34

Initial Deformation Temperature 1082

Flow Temperature 1282

Silicon 31.08

Aluminium 19.19

Iron 37.36

Titanium 0.74

Phosphorus 0.62

Calcium 4.37

Magnesium 0.54

Sodium 0.78

Potassium 1.27

Sulphur 4.02

Chlorine in coal (% dry) 0.186

Phosphorus in coal (% dry) 0.02

Vitrinite (by vol.) 77.7

Reflectance 0.91

Hardgrove Grindability Index 61

Ultimates ( % daf)

Ash Fusion (Celcius,reducing)

Ash Chemistry (oxides of ash, % dry)
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The Victoria Junction pilot rate results indicate that the coal preparation plant 

managed to wash the coal to approximately 0.5% higher than the background 

organic sulphur level (1.6%) in the metallurgical product (2.1% TS) with the 

thermal product containing a small portion of unliberated sulphur (TS  4%).   

 

Improvements in washing technology since 1985 (eg, teeter bed washing of 

mid size coal ( �±2mm+0.25mm) and column flotation of fines( �±0.25mm) may 

improve the results observed at Victoria Junction, possibly reducing the TS 

level to 1.6%-1.8% in the primary product for coal of similar raw quality. 

 

Generally, the clean coal properties of the washed Harbour seam will be similar 

to the raw coal properties apart from a reduction in sulphur and ash content 

�G�X�H�� �W�R�� �W�K�H�� �L�P�S�D�F�W�� �R�I�� �Z�D�V�K�L�Q�J���� �� �³�+�D�U�G�´�� �Z�D�V�K�L�Q�J�� �R�I�� �W�K�H�� �F�R�D�O�� �D�W�� �O�R�Z�� �G�H�Q�V�L�W�\�� �W�R��

realise a potential coking coal product will reduce sulphur slightly and ash 

more significantly whereas washing at high density will primarily only remove 

freely liberated pyritic sulphur and most stone (ash) components.  A potential 

clean coal specification profile for the coal (comparing raw and clean coal 

properties is presented in Table 12.5. 
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Table 12.5  Typical Product Specification, Harbour Seam 

Raw
Washed (low 

primary 
density)

Washed (high 
primary 
density)

Washed 
Secondary 

Product

Total Moisture % 5 - 6 7 - 8 7 - 8 6 - 7

Air Dried Moisture % 1.0 1.0 1.0 1.0

Ash% ad 3 - 10 2.5 - 3.5 3 - 5 6 - 9

Volatile Matter % ad 37 - 40 38 - 40 37 - 40 37 - 40

Total Sulphur % ad 2.5 - 5 1.6 - 2.2 2.3 - 3 3.5 - 5

CV Btu/lb gar 13000 - 13800 13400 - 14000 13400 - 14000 12600 - 13300

CV Btu/lb daf 14800 - 15200 14800 - 15200 14800 - 15200 14800 - 15200

Carbon

Hydrogen

Nitrogen

Oxygen

Ash Fusion (Celcius,reducing)

Initial Deformation Temperature

Flow Temperature

Silicon

Aluminium

Iron

CSN

Gieseler Fluidity Mddm

Chlorine in coal (% dry)

Phosphorus in coal (% dry)

Vitrinite % (by vol.)

Reflectance

Hardgrove Grindability Index

1050 - 1150

1200 - 1400

Ash Chemistry (oxides of ash, % dry)

25 - 40

15 - 25

35 - 50

7 to 8

Ultimates ( % daf)

10000 - 25000

80 - 82

5.2 - 5.5

0.12 - 0.2

1.3 - 1.5

5 - 10

0.01 - 0.04

75 - 85

0.90 - 1.10

60 - 70  

12.3.1  Coking Studies 

Detailed studies on coke strength and viability of Donkin  coal as a coking coal 

source have not been completed to date.  Studies of this type are planned 

when bulk samples from the Harbour Seam at the base of the tunnels after de-

watering is completed.  Further studies related to improving the level of 

understanding of the nature and distribution of sulphur in Donkin coal are also 

proposed.  The coal has many excellent coking coal properties including: 

�x low ash, 

�x low phosphorus, 

�x high CSN and fluidity. 
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12.3.2  Combustion Studies 

Preliminary combustion studies were carried out by CANMET �L�Q���W�K�H���P�L�G�����������¶�V 

on coal from the bulk sample at the bottom of the access tunnels and by Ultra-

Systems Technology (UST) in Australia (2006) on material from the �0�L�Q�H�U�V�¶��

Museum.  Both organisations reported similar conclusions on the combustion 

properties of the coal, as follows: 

 

�x the coal had high iron content in the ash and it may display deleterious 

ash deposition potential, based on a range of ash deposition indices �± 

the low ash content may mitigate this aspect of the coal,  

�x the high sulphur content may result in emission issues for plants not 

equipped to handle such coals, 

�x Donkin coal exhibits good boiler efficiency, due to the low total moisture 

content and high energy of the coal, 

�x pulverising characteristics indicate that mill power consumption would 

be relatively low due to the high HGI value and high energy of the coal,  

�x the very low quartz content of Donkin coal indicates minimal issues 

associated with wear of pulveriser components or erosion of boiler 

tubes, leading to reduced operational/maintenance costs,  

�x the high volatile content of the coal would allow good combustion 

efficiency and combustion in cyclone boilers is expected to be 

satisfactory, despite the coarse coal that is fed to the combustors.  

�x ESP performance of Donkin coal was indicated to be excellent, with low 

fly ash resistivity and low dust emissions.  

�x on the basis of the indicative correlation between coal properties such as 

N content and NOx emissions, NOx emissions from Donkin coal would be 

relatively low, 

�x there does not appear to be any advantage in offering a clean coal 

product for use in utility boilers as the ash and sulphur are only 

marginally reduced by washed beneficiation. 
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13  COAL RESOURCES 

13.1  Geological Modelling 

A geological model of the Donkin lease has been developed using ECS-Surpac 

MINEX software on the basis of offshore drill hole seam intersections and data 

from the Harbour Seam workings in No. 20 and No. 26 Collieries.  

Reprocessing and reinterpretation of seismic data was recently completed, and 

a revised geological model will be prepared utilising this data when the seismic 

results are analysed in detail. 

 

The coal seam depth and thickness records that formed the basis of the Minex 

geological model were derived from a combination of the geological 

descriptions, density logs, geodip logs and coal analysis information.  Despite 

the issues with data resolution, the LAS digital geophysical data provided 

continuous data throughout the drill hole so interburden thicknesses are 

probably more accurate than the shipboard logs (affected by partially cored 

intervals, poorly recorded core loss and tidal variations).  

 

The main geological structures modelled are the Cape Perce Fault (identified in 

previous underground workings), the Schooner Pond Fault (identified from 

onshore mapping) and the Donkin Fault (interpreted from seismic data).  All 

have been modelled as vertical faults at this stage, awaiting analysis and 

incorporation of the seismic data into the model.  All faults shown on plans are 

at the Harbour Seam level, and have been sourced from the Donkin-Morien 

Development Project 1981 plan, Structure Contours �± Base of Harbour Seam, 

Plate 6-2. 

 

13.2  Resource Estimation Procedures 

�*�X�L�G�H�O�L�Q�H�V���V�H�W���R�X�W���L�Q���W�K�H���*�H�R�O�R�J�L�F�D�O���6�X�U�Y�H�\���R�I���&�D�Q�D�G�D�¶�V��(GSC) Paper 88-21: A 

Standardized Coal Resource/Reserve Reporting System for Canada, were used 

as a framework for the development and categorization of the Donkin coal 

resources. The coal categories were then converted to conform with resource 

categories set out in the CIM Definition Standards.   
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13.2.1  Framework Developed from GSC Paper 88-21 

�x Geology Type :  Low-Type A structural Complexity 

�x Deposit Type :  Underground 

�x Exploitation Feasibility :  Immediate and Future Interest 

�x Assurance of existence :  Measured, Indicated, Inferred  

 

Geology Type :  Paper 88-21 specifically recognizes the lateral continuity 

and consistency of coal seams in the Sydney Coalfiled as typifying the least 

complex coal deposits in Canada, based on the extensive mining history in 

the area.  In the Sydney Coalfield, data from drill hole intersections spaced 

several kilometers apart can be correlated with confidence.  At Donkin, the 

network of exploration drill holes, generally between 1.5km-2.5km apart, is 

strongly augmented by the regular grid of seismic survey lines, the Harbour 

Seam exposure in the pit bottom area at the base of the two Donkin access 

tunnels and the Harbour Seam workings throughout No.20 Colliery, a short 

distance to the west of the Donkin Resource Block. 

 

Deposit Type :  All coal resources reported within the Donkin Licence fall 

with the underground  category.  There are no resources suitable for surface  

mining.  Coal resources that are deeper than 700m rock cover are present 

at Donkin and would be classified as non-conventional  at this stage.  Non-

conventional resources have not been included in this resource statement.  

Sterilized  resources are those that are unavailable for mining due to 

environmental or other restrictions.  At Donkin, coal within 75m of an 

offshore drill hole that intersects the coal seam in question, is unable to be 

mined.  For a 2m thick seam this equates to approximately 50,000 tonnes 

of coal.  For the three potentially mineable seams, Lloyd Cove, Hub and 

Harbour, approximately 1.3 million tonnes of coal would be sterilized by 

this legislative requirement.  In addition, seams under less than 200m of 

solid rock cover were not considered for longwall mining.  An estimate of in 

situ resources of coal in the three seams where the rock cover is between 

100m and 200m thick is included in the Inferred category in this report.  

Bord and pillar mining may be possible in parts of these areas, as it has in 

other submarine mines in the Sydney Coalfield. No resources were 

estimated for coal under less than 100m cover. 



Technical Report �± Donkin Coal Project                                                    Page 83 
 

Donkin_43-101_april07.doc  
 

  

Exploitation Feasibility :  At Donkin, resources of immediate interest  are 

considered to be those within the envelope defined by the offshore drill 

holes.  All resources outside this envelope were considered as resources of 

future interest . 

 

Assurance of Existence : 

Measured :  No Measured Resources within Donkin Resource Block. 

Indicated :  Indicated Resources are those resources within the envelope of 

offshore drill holes where the combination of drill spacing, coal quality data 

and seismic survey data provides sufficient confidence in the reliability of 

the data point and the seam continuity between data points to warrant a 

classification of Indicated. 

Inferred :  All coal resources outside the envelope defined by the offshore 

drill holes, are considered to be of Inferred status.  

Within the drill hole envelope; 

(i)  the eastern portion of the area is classified as Inferred because 

the coal quality and seam thicknesses reported in the 

easternmost drill hole (H8B) is of lower confidence than in other 

holes. 

(ii)  the shallow parts of the Lloyd Cove and Hub seams under less 

than 200m cover were considered to be Inferred because those 

seams are not intersected in the southernmost line of drill holes 

(seam subcrops to the north of those holes). 

 

13.2.2  Resource Categories based on CIM Definition Standards 

After developing resource block boundaries using the Paper 88-21 

guidelines as a framework, whereby the resource area was initially 

subdivided into a number of discrete resource blocks for each seam on the 

basis of areal distribution, seam thickness, depth of cover, level of 

exploration and ultimately confidence in geology and seam continuity, these 

resource block categories were converted to the equivalent CIM Definition 

categories. 

 

The limits and considerations applied to the resource estimate include: 
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�x A density of 1.3g/cc was applied to coal volumes to estimate tonnages 

of in situ coal for all seams. The ash content from the very reliable strip 

sample data, and therefore the density of the seam, is significantly 

lower than the ash in drill holes, particularly those holes where coal 

losses had occurred. After reviewing the ash and density for Lloyd Cove, 

Hub and Harbour seams, in conjunction with core losses that occurred, 

1.3g/cc was accepted as the average coal density for all seams. This 

density also ensured that the tonnage estimate was not overstated as 

the lower density, friable, vitrinite-rich coal was likely to be the coal that 

was lost during the core drilling process. 

�x A minimum of 100m of rock between the seabed and the seam. Coal 

occurring between 100m-200m cover may be suitable for bord and pillar 

extraction as the subsidence constraints that relate to longwall 

extraction may not apply to bord and pillar extraction.   

�x A maximum depth below the sea floor of 700m for the Harbour Seam. 

This depth equated to approximately 500m of strata above the Lloyd 

Cove Seam and 600m above the Hub Seam.  There is potentially a very 

large coal inventory in the Lloyd Cove, Hub and Harbour Seams in this 

area and further work may enable this coal to be included in future coal 

resource estimates. 

�x Exclusion zones of 75m radius (150m diameter) were applied to the drill 

holes centred on the projected position of the drill hole in the seam. This 

was CBDC's chosen practice, incorporating the Federal requirement of 

55m solid strata to be left between workings and any material likely to 

flow, and a contingency because of the uncertainty in the degree of 

success of sealing/cementing the drill holes and the uncertainty over the 

precise location of the drill hole at seam level. This coal was not included 

in the resource estimate. 

�x An exclusion zone of 150m was applied to the Donkin Fault, due to the 

uncertainties in its position and character as well as the extent of 

disturbance to the coal seams. 

�x Resources were not estimated within 100m of the existing Harbour 

Seam workings in No. 20 mine to the west of the Donkin licence.  

�x Full seam thickness was used for both the Harbour Seam, for which the 

minimum seam thickness was 1.8m, and the Lloyd Cove seam. Either 

the upper ply or the full seam thickness was used for the Hub Seam 
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resource estimate, depending on the thickness of the stone parting that 

develops in the lower part of the seam in part of the Donkin licence 

area. Where that parting was less than 0.2m thick, the full seam 

thickness was used.  

 

13.3  Summary of Coal Resources 

The Donkin coal resources was subdivided into a number of blocks as 

described above and the coal resources in each block were classified according 

to the CIM Definition Standards. The blocks may have different areal extent for 

each seam and are divided internally on the basis of depth of cover and 

resource classification status (Indicated or Inferred). The location of the 

resource blocks and the resource estimate for each sub-block is shown in 

Figures 13.1 (Lloyd Cove Seam), 13.2 (Hub Seam) and 13.3 (Harbour Seam).  

Each sub-block has a seam code (LC, Hu, Ha) and a resource block designation 

(A, B, C, D, E) followed by a numeric reference, [e.g. HaA1 = Harbour Seam, 

Block A, sub-block 1]. 

 

A summary of the coal resources is presented in Table 13.1. 

 

In broad terms, the resource blocks are as follows: 

�x Block A : coal in the Lloyd Cove seam (LC A), Hub (Hu A) and Harbour (Ha 

A) seams within the envelope defined by the offshore drill holes 

and under more than 200m of rock cover below the sea floor.   

 

�x Block B : coal in each seam where the seam occurs under less than 200m of 

cover below the sea floor. For the Lloyd Cove and Hub seams, 

Block B is immediately up dip (south) of Block A. Any coal under 

less than 100m of rock cover was not included in the resource 

estimate.  

 

�x Block C : coal in the Harbour Seam only, from the western limit of Blocks A 

and B to within 100m of the Harbour Seam workings in No. 20 

Colliery, to the west of Blocks A and B.  

 



Technical Report �± Donkin Coal Project                                                    Page 86 
 

Donkin_43-101_april07.doc  
 

  

�x Block D : coal in the Harbour Seam only, to the east of Blocks A and B, 

nominally extending eastwards to 752000E, a maximum distance 

of approximately 2.5km from the drill hole envelope boundary.  

 

�x Block E : coal in each seam to the north of Block A to a maximum depth 

below the sea floor of: 

          Harbour Seam �± 700m 

          Hub Seam �± 600m 

          Lloyd Cove Seam �± 500m. 

 

Exploration at Donkin has identified an Indicated Resource of 101 million 

tonnes and an Inferred Resource of 15 million tonnes in the Harbour Seam 

within the envelope bounded by the offshore holes (Block Ha A). 

 

To the west, a further 28 million tonnes of Inferred Resources occur in the 

Harbour Seam between the western drill hole limit and the Harbour Seam 

workings in No.20 Colliery.  The seam is generally between 1.8m and 2m thick 

in that area (Block Ha C). 

 

Indicated Resources totalling 53 million tonnes and 73 million tonnes are 

present in the overlying Lloyd Cove (Block LC A) and Hub (Block Hu A) seams 

respectively within the drill hole envelope. 

 

In total, an Indicated Resource of 227 million tonnes  and an Inferred 

Resource of 254 million tonnes  in the three main seams at Donkin may be 

suitable for underground mining. 
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Table 13.1  Summary of Coal Resources  

ASTM Group Classification: High Volatile A bituminous coal April 2007

Indicated         

Block A Block A Block C Block D Block E

100-200 - - 35 - - - -

200-400 44.9 28 - - - - 3

400-600 8.5 0.9 - - - - 15

53.4 29 35 - - - 18

100-200 - - 24 - - - -

200-400 57.1 11 - - - - -

400-600 16.3 3 - - - - 19

73.4 14 24 - - - 19

100-200 - - - 15 2 6 -

200-400 57.9 3 - - 7 12 -

400-600 38.1 12 - - 19 23 -

600-700 4.9 - - - - - 16

100.9 15 - 15 28 41 16

100-200 - - 59 15 2 6 -

200-400 159.9 42 - - 7 12 3

400-600 62.9 16 - - 19 23 34

600-700 4.9 - - - - - 16

59 15

TOTAL

Block B

28

227
137117

254

64 18
53

82

TOTAL

TOTAL

38 19
73

57

15

227.7
74

Resources outside drill hole limits    
(Mt)

Inferred 

Resources within drill hole 
limits  (Mt)Typical 

thickness 
range       

(m)

3.2 - 4.0

TOTAL

1.8 - 3.6

100
101

115

Depth 
range 

below sea 
bed                     
(m)

3.1 - 3.6

Total Resources                        
Lloyd Cove,                      

Hub &                          
Harbour Seams

Seam

Lloyd Cove

Hub

Harbour

Inferred        

4158 53

 
Notes: Resource totals rounded to reflect suitable level of confidence.  

The Lloyd Cove, Hub and Harbour Seams are generally between 2m and 3.5m thick in all blocks, except block C where the Harbour Seam 
is between 1.8m and 2m thick. 
BlockA - coal within the envelope of drill holes and more than 200m below the sea bed.  

Block B - coal between 100m and 200m below the sea bed. For Lloyd Cove and Hub Seams, this block lies within the envelope of drill 
holes. 
Block C - coal between the western limit of drill holes and the Harbour Seam workings in No. 20 Colliery. 

Block D - coal up to approximately 2.5km to the east of the envelope of drill holes, within seismic coverage. 

Block E - coal to the north of the envelope of drill holes to a maximum depth of 700m (Harbour Seam).  
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13.4  Previous Resource Estimates 

Previous in situ coal resource tonnages reported for the Donkin area were not 

estimated in accordance with the guidelines of NI43-101 and Paper 88-21.   

 

The numerous resource estimates in a variety of studies in the 19 �����¶�V�� �D�Q�G��

���������¶�V recognize the consistency and lateral continuity of coal seams at 

Donkin, and report Measured and Indicated Resources that are considerably 

more substantial than the equivalent resource tonnage reported here.   

 

The main reason for larger resource tonnages in earlier reports is that 

previous estimates tended to extrapolate Indicated Resource limits some 

distance beyond the drill holes, whereas in this assessment there are no 

Measured Resources and Indicated Resources were not extrapolated beyond 

the drill hole limits.  

 

Most of the earlier estimates classified a proportion of the resource as 

Measured status on the basis that the coal was within 800m of each drill hole 

(maximum distance allowed according to Paper 88-21 for a deposit of Low, 

Type A structural complexity). Because of the distance between drill holes at 

Donkin (generally more than 2000m), this approach led to discrete circular 

pockets of coal classified as a Measured Resource, surrounding each drill 

hole. The estimate in this report took the view that the intent of resource 

classification standards was that continuity of geology and grade implied 

correlation between neighboring drill holes, not around individual drill holes. 

At Donkin, the spacing between adjacent drill holes is such that the resource 

confidence within the area of drilling is considered to be mostly of Indicated 

status.  
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14  CONCLUSIONS & RECOMMENDATIONS 

With respect to further exploration at Donkin, XCDM will be guided by the 

recommendations made in the Pre-Feasibility Scoping Study, to be released in 

May 2007. 

 

Further exploratory work would tend to fall into three main areas: 

�x general improvements to existing geological and geophysical data and 

integration of that data into the Minex computer model, 

�x activities that can be carried out at the Harbour Seam face upon 

completion of the tunnel de-watering and reclamation project, 

�x exploration from the ocean surface. 

 

The next phase of exploration at Donkin will probably be carried out from the 

coal face exposed at the bottom of the tunnels.  This work programme may 

include both coal quality and seam gas content aspects including: 

�x raw coal analysis and possible washability studies on channel/bulk 

samples to provide further information on the potential Donkin coal 

marketing options. 

�x in-seam drilling to investigate seam gas content and indicative 

permeability based on gas drainage characteristics observed in in-seam 

holes. 

 

Based on the recommendations of the Pre-Feasibility Scoping Study, 

consideration will be given to complementing the current geological data set 

with further seaborne drilling and marine seismic surveys.  

    Dated this 30 th  day of April, 2007. 

Signature of Qualified Person 

 

Kerry J. Whitby                        

Print name of Qualified Person 
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