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PF@FACE 

The 1982 Mount Klappan Geological Report represents Gulf 

Canada Resources Inc.‘s first major drilling and mapping program on the 
Mount Klappsn Anthracite Property in Northwestern British Columbia. 

The report, tiich covers the period September 1 , 1981 to 

September 1, 1982, provides a current assessment of the geology, coal 
quality and resource potential of the property as well as a more 
detailed examination of two specific resource areas containing surface 

mineable coal. The geological and coal quality data presented in t’nis 

report forms the basis for a concurrent mining assessment. 
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The Mount KLappan Cod Property is situated in 
northwestern British Columbia. The property is underlain by the 
coal bearing Upper Jurassic to IOweA ?. Cretacecnls Klappen sequence. 

A t&a3 of 12 seama with an aggregate average thickness 
of 25.2 metres occur within the 300 - 350 metre interval of the 
Middle Klappan Sequence. 

The property is estimated to have a resource potential 
of 3 billion tonnes of cc4 of which 890 million is calculated to 
be inferred resources. 

The Mount Klapp coal is an anthracite from which clean 
coal products with mh levels as low as 5% can be produced. 
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The Mount Klappan Coal Propertg is situated in 
northwestern British Columbia approximately 336 km northeast of 
Prince Rupert. The licences, just north of the Groundhog 
coslf5eld at the northern end of the Bowser Basin, are located at 
the hesdwaters of the Little Klappsn and Spatsizi Rivers. The 
topography is characterized by broad open sub&pine valleys snd 
generally subdued muntains with elevations ranging from 1103 to 
ZOM) metres. 

m completing one bridge end constructing another two 
smaller bridges on the British Columbia FIailwsy subgrade, road 
access to the propertg could be established. The route extends 
northwards slang Highwsy 37, from the Prince George - Prince 
Rupert Yellowhead Highw&y, to just south of Deaee Lake and then 
along the existing British Columbia Railway sub-grade. The 
property is also accessible by sir f?om Smithem to a 1033 metre 
airstrip on the proper@. 

The licences cover 22 371 hectares of land. As a result 
of the 1982 exploration a further 15 931 hectares is under 
application to the government of British Columbia resulting in a 
cabined total of 38 272 hectares. The Mount Klappan licences are 
wholly owned by Gulf Canada Resources Inc. of CeLgary, Alberta. 
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The coat occurrences of the Powser Besin have attracted 
interest since the mid to late eighteen hundreds. However, or&y 
in the lest few years hss serious attention been directed to the 
seerch for anthracite in the northern portion of the besin. 

Since 1979 Gulf Cenada Resources Inc. hes undertaken a 
systematic program of exploration of the north portion of the 
Bowser Resin. This work wlminated in the acquisition of the 
Mount Klappan Co&L Property in 1981. 

Pased on the 1981 results, a detailed geological 
mapping, trenching end diamond drilling program was conducted 
during the summer of 1982. A total of 50 hand trenches, with 
en aggregate length of over 285 metres, were dug in co&L 
exposures snd 7 core holes were drilled for a totel of 1223 
metres . Coal samples t&en during the coring program were 
‘subjected to detailed enelyticdl testing end washabilitg 
studies. 

An initial geological assessment of the property 
was made in the late summer and early fall of 1981. Data 
gathered from the assessment @ided the design of the 1982 
exploration program. 
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MT. KLAPPAN COAL PROPERTY 
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The property can be subdivided into three structural 
blocks, the upper, middle and lower, separated from eech other by 
the Mount Klappan and B.H.G. thrusts. The structural blocks are 
characterized by folds which become increasingly overturned both 
northeast and northwest. Minor faulting was noted on each block. 
!Typically, the overturned folds have long gently dipping southwest 
limbs and short vertical to overturned northeast limbs. Regular 
plunge changes nraintain the Middle Klappan close to the surface. 

The Mount Klappan property hss an exploration resource 
potentid of 3 billion tonnes, (rounded down to the nearest 
billion tonnes) of which 898 million tonnes is classified as 
inferred, 1 .2 billion tonnes as speculative resources, and in 
excess of 1 billion tonnes as a potential resource. The inferred 
resource is contained within three aress, the Hobbit-Broatch, 
Lost-Fox and Summit Resource areas, comprising 1% of the 
property. The Hobbit-Broatch srea, with an inferred resource of 
620 million tonnes is the largest, followed by the Lost-Fox area 
with 240 million tonnes, and the Summit area with 30 million 
toMes. The majority of this resource is extractable by surface 
mining methods. 
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pT(oLucT SPECIFICXTIcXS 
(air dried basis) 

Average Values * 
PBBMIUMCOALS 
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Proximate Analysis 
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Ash 
Volatile Matter 
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Volatile Matter (dmf) 
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Proximate Analysis 
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Ash 
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Residual Moisture 
Ash 
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*Averages weighted by clean coal tonnage; 
on anairdried basis. 
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lbe Mount Klappan pmperty is underlain by anthracite which 
canbewashedtoprcduceavarietyofprcductoJals. Imsulphurclean 
coalproducts,rang~frcmlowashanthracites,(Sto6%and9to11% 
ash) to briguetting coal (20% ash1 are available from the property. 

PREmmlaxLs 

Selected seam can he washed toprxxluce anthracites with ash 
levels as low as 5% to 6%, aud calorific values of 7800 calories per 
gram and greater. lhese km ash coals have an average simulated 
washplant yield of 40% although a yield of 61% was achieved for one 
seam in the Icst-Fox Remurce area. Sulphur is amsistently low: coals 
have an average total sulphur amtentof less than 0.6%. The coal is 
hard with average Iladgmw Indices of 35 for the 5% to 6% ash 
prcducts, and 44 for the 9% to 11% ash coals. 

Briguetting ccal can he produced from mst seams cm the 
Pmperty. At a 19% ash level, a simulated washplaut yield of 82% of 
0.6% sulphur a~1 was attained. The calorific value for briguettiug 
coalwculd average inexcess of 6500 caloriespergram. 

Qualityparaveters for both the low ash and briguetting coal 
arepxesentedinthetablecatheappositepage. 
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1 .O INTRODUCTION 

1 .l Location 

The Mount Rlappsn coal licences are located in northwestern 

British Columbia approximately 933 kilometres nort’n of Vancouver, 
570 kilometres northwest of Prince George and 736 kilometres 
nort’n-northeast of Prince Rupert (Figure i .l ). Situated in the 

northern extremity of the Skeena Mountains between 57"l I' ami 

57’22’ north latitude, and 128’39’ and 129”05’ west longitude, the 
property covers the headwaters of the Klappan, Little Klappan and 

Spatsizi Rivers. 

The nearest community is the Indian village of Iskut 
(population 500) which lies 103 kilometres northwest of the 

property on the Stewart - Cassiar highway. 

1.2 Access 

The property lies on the partially completed British Columbia 
Railway line from Prince George to Desse Lake (Figure 1.2). Prior 
to cessation of work on the line, steel was laid from Prince 

George to within SO kilometres of the southern end of the licences 

and with the exception of a 24 kilometre stretch north of the 

‘Klustantan River, the subgrade was constructed through and past 

the proper@ to the Stikine River, just south of Dense Lake. 

The northern portion of the subgade, which is linked to 

Highway 37 by the Ealue Lake Road, provides vehicle access to the 
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P:ope?ty in the fall and tinter. Year mund. t?e.vel by this route 
would require the completion of a bridge across the Klappan River, 

the construction of two smaller bridges and tie clearing of minor 
mud slides blocking the subgrade. Road distances on the existing 
mad systems to Smithers end Prince Rupert from Mt. Klappan are 

670 and 800 kilometzes respectively. Presently, the most 

convenient access to the property is by fixed wing ai-craft to a 
ICXX metre long airstrip (Summit airstrip) located on the railway 

subgrede in the northern part of the licences. Both charter fixed 
wing ai:craft and helicopter service is available from Terrace, 

Smithers end Stewa9,. In addition a scheduled trrice weekly 
airline service exists between Terrace and Iskut. 

1.3 Property Description 

The Mt. Klappen coal property comprises licences acquired 
through IWee separate applications made by Gulf in 1981 and 1982. 

The original licence block, which covered the mjority of known 
coal occurrences, was granted on September 1 , 1981 and comprised 
14 784 hectares of iend represented by 60 whole and partial 

British Columbia coal licences. 

Two further applications for 17 coal licences cove?ing 4771 

hectares and 12 coal li’cences covering 2816 hectares were granted 

on Xarch 15 and March 18, 1982 respectively, bringing the grand 

total to 22 371 hectares of land (Figure 1 .3). 

As a result of the 1982 program a further application for 53 
coal licences covering 14 931 he&ayes was made on August 16, 

1982. This application is presently being processed by the 

-4- 
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Government of British Columbia and when granted will increase the 

property size to 37 272 hectares. The area covered by the new 
application was reconnoitred during the program and is discussed 
briefly in this report. 

A redefinition of the northeastern boundary of the property 

has ocurred where Gulf reapplied to tne Government of British 

Columbia, on November 16, 1982, for approximately 1 COO hectares of 

land. The land was previously applied for but not granted to Gulf 
Canada Resources Inc. due to the inaccurate ,wsitioning of the 
Spatsizi Park’s southwestern bounda-ry. When granted, this land 
will increase the property size to 38 272 hectares. This area is, 

for the purposes of this report, included in all discussions of 
the geology, structure and resources of the Mount Klappan 

property. 

1.4 Ownership 

The issued Mt. Klappan coal licences are wholly mned by Gulf 
Canada Resources Inc. es are tne coal licence applications. 

1.5 Biophysical Environment 

The Mt. Klappan coal licences are located near the northern 
end of the Skeena Mountains physiographic region, at the 

heedwaters of the Little Klappan and Spatsizi Rivers (Figure 1 .4). 
A broad, east-west trending valley occupies the northern part of 
the licences, paralleling the border of the Spatsizi Wilderness 

Park. 
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The Klappan area is underlain by Upper Jurassic to Lower 
Cretaceous sediments which Gulf geologists have subdivided into 
four sequences. In ascendiq order they ere: an unnemed unit, the 
Klappan, M&Loch ‘and Rhondda Sequences with the Klappan Sequence 
being the lPain co&-bearing unit. The licences ere underlain by 
the Klappan Sequence with Melloch occurring off the southeastern 
and southwestern boundaries. 

The Klappan Sequence, which ccxnprises interbedded 

0 
sandstones, silt&ones, claystones and coal, is subdivided into a 
lcwer, middle and upper unit on the basis of cqel seam 
distribution within the sequence. The Middle Klapm unit, which 
varies from 3cO to 350 metres, contains the bulk of the coal 
resourcea on the ~opertg. A total of 12 seems with an eggegate 
average thickness af 25.2 metres were intersected. The seems, 
which are named A to L in ascending order, vary from less than one 
metre to seven metres in thickness, althou& locelly structurel 
thickening has resulted in thicknesses c&e to eight metres. 

h 
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The coal licences are located in a climatic regime known as 
the Northern and Centrel Plateau and Nountains zone. The long 

term mean daily temperatures are similar to those for F’ort Nelson 

and Prince George. Trecipitation values average approximately jc0 
mm per year which is close to that reported for Calgary, Alberta. 

Topographic relief averages 1030 metres Twithin the property. 

Elevations range from less than 1100 metres in Didene Creek in the 
north, to over 2CC0 metres on Mt. Klappan end the adjacent ridge 
tops at the south end of the property. 

Tree line. in the area is at an elevation of 1500 metres. 

Scattered coniferous forest exists in the valley bottoms 
interspersed wit’n grass, shrub meadows and bogs. The higher 

elevations are characterized by alpine tundra, giving way to 

weathered bedrock. 

Occasionally wildlife such as moose, caribou, goat, grizzly 
bear, black bear and wolves are sighted moving through the 

property. Area usage by these animals during winter appears to be 
minimal. The presence of @ae fish within the area is limited due 

to the heavy sediment load in the Little Klappan and Spatsizi 
Rivers. 

A weather station, maintained by the British Columbia 

Governaent , is located on the northeastern edge of the property. 

The station has been in place for three years and is .mnitored 

monthly. 

-&- 



2.0 PRoPEfrl!Y HISTORY 

The first published description of coal in the northern Bowser 
Basin (Figure 2.1) was made in a report prepared by V.H. Dupont (1900) 
for the Canadian Department of Railways and Canals. The report 
describes a coal outcrop near the confluence of Didene Creek and the 

Spetsizi River, which is now recognized to be part of the Klappan coal 
occurrences. 

In 1911 , a Geological Survey of Canada exploration party, led by 
G.S. Malloch, undertook a geological evaluation (Malloch, 1914) of the 

Bowser Basin sediments concentrating on the Groundhog coal occurrences, 
55 kilometres to t’ne south of the Klappan coal occurrences. A later 
progrsm of the Geological Survey in 194S, led by Suckham and Latour, 

also concentrated on the Groundhog area. Their report (Buckham and 
Latour, 1950) summarizes the history of exploration of the Klappsn and 

Groundhog coal measures. 

Regional geological mapping was undertaken by the Geological 

Survey of Canada during Operation Stikine in 1957. Eisbacher ( 1974, 
1931) &so with the GSC, published some of the first stratigraphic 

studies which broadly covered the Klappan coal mesmres and related the 

depositional history of the Bowser Basin to the tectonic history of t?ne 
area. 

Broad stratigraphic studies by Richards and Gilchrist (1979) dealt 
primarily with the Groundhog area but also included reference to tne 

cod sequences of the northern Bowser Basin. 

-9- 
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Interest in the Klappan coal occurrences increased during the late 

1970’s when Esso Minerals Canada and Pstrofina both acquired coal 

licences in the area. After minimal geological evaluation both 

companies allowed their respective licences to lapse in 1980. 

Gulf geologists have been active in the northern Eowser Basin 

primarily in the general ?anorsma area since 1979. Initially, work 
concentrated on the Groundhog coal occurrences and surrounding area. 
However, in 1981 , based on data accumulated though work on the Panorama 

licences and in Regionsl Exploration Programs, combined with other data 
then available, Gulf Canada Resources Inc. acquired the Mount Klappan 

property. 

A reconnaissance examination of the property in the late summer of 
1981 comfirmed the opinion that the area was a very favourable prospect 

for surface mine development. The area was then given priority in 

Gulf’s exploration program. 

r -1 l- 



3.0 EXPILFWl!ION 

3.1 Sumary of 1981 Exploration Program and Results 

Gulf Canada Resources mounted a brief reconnaissance mapping 
and coel trench sampling program on the licences in the late 
summer of 1981 which indicated that the property could :have t’ne 
potential to produce from one to five million tonnes per year of 

anthracite product coal ove7 a 20 year period. 

An interpretation of the stratigraphy, structure and coal 

seam distribution indicated that up to six seem with a 
emulative thickness of 18 metres of coal could occur over an 

interval of 200 metres. 

Based on the assuaption that only two seems might be present, 

a speculative Tesource of 95 million tonnes of coal was estimated 
within a 24 square kilometre area in the southeastern part of the 

property (Figure 7.1) . In addition, the resource potentidl of toe 
total area covered by the licences was estimated to be in excess 
of 1 billion tonnes. Analyses of coal t&en from a rmber of 

trenches indicated that the coal was of ahthracite rank. The 1981 

assessment included a preliminary examination of the 
infrastructure requkements for transportation, power end townsite 

development. 

-12- 
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3.2 I!382 Exploration Program 

The greater portion of the 1982 exploration program was 

directed to the eastern half of the property. Work was concen- 
trated particularly on the Hobbit-Broatch a-pea in the southeast, 

where the 1981 geological assessment indicated the presence of 
substantial quantities of anthracite. The program spanned the 

period May to November, 1982, a total of 7 months. Of this 

period, 2-l/2 months, late June to early September, were spent in 

the field. The remaining time was divided between preparation for 

the field season prior to late June, and to data compilation, 

evaluation and report writing from early September onwards. 

3.2.1 Program Objectives and Methodoloa 
3.2.1 .l Objectives 

The objectives of the 1982 Mt. Klappan coal 
exploration program were as follows: 

A. to confi,-m the existence of six seams totalling 18 

metres in the Bobbit - Broatch Area; 

B. to define a surface mineable inferred resource in 
the Robbit-Broatch area; 

C. to identify other surface mineable resource 
areas ; 

I). to determine cod quality and washability 

characteristics of the coil from fresh samples. 

-14- 
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To achieve the objectives es set out in 
section 3.2.1.1, an exploration program comprising 
detailed geological sapping, trenching and diamond 

drilling and an in depth coal quality evaluation was 
designed in the late spring of 1 $EQ. 

Exploration work on the property was divided 
into .two phases. During the first phase, which 

spanned late June and July, detailed mapping end coal 

seam trenching were completed on the eastern helf of 
the licences. 

In the second phase, which extended through 

August into early September, seven diamond drill holes 
were completed in the eastern part of the property at 

sites defined by the first phase woz-k. In addition, 

geological mapping and cosl seas trenching were 

carried out on the western licences. 

Additional studies undertaken during these 
two phases included an assessment of the depositional 

enviyonment by Gulf sedimentologists e.s well es the 

funding of the first year of a ?h.D. thesis on the 
structure of the area. 

-15- 
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Data compilation, evaluation, and report 

writing was knndeY&en at Gulf Caheda’s Calgary 
office. Extensive use was ;mde of an in-house codl 
data base for the storage and presentation of geologic 

and coal quality data, as well as processing and 
interpretation of the coal washability results. 

7.2.2 Cartography 

Specially prepared 1 :lO W3 scale topographic maps 
with a contour interval of 10 metres were utilized for 
geological mapping (Appendix C in text). To furthe? assist 
in the contiol of the geological napping, 213 photo 
identified points were plotted on the 1 :lO Oco sheets. 

In the early part of September the prope-ty me flown 
to provide 1:JO CC0 aerial. photography cove?age for the later 

production cf 1 :5coO topographic maps and for geological 
interpretation. Inclement weather during the last week of 

the program delayed until 198J the survey of control points 
for the 1 :5CCO maps as well as the exact surveying in of the 

locations and elevations of the diamond drill holes. 
(Current locations are based on chain and canpass surveys 

from kncwn points). 
3.2.3 Logistics 

3.2.3.1 Field Camp 

The field camp, set up on June 21, 1982 was 

located on a r~~~ghly cleared ECR communication site 
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centrally located in the Hobbit-Broatch erea (Figure 

3.2). The camp comprised 6 trailers, set up by the 
BCR when work on the line was in progress, es well es 

12 personnel tents end three 16 x 14 foot frame tents. 
The trailers, rented from PCR, provided kitchen, 
dining, office and storage facilities while all 

personnel were housed in the tents. The exploration 
and support staff averaged 20 people for the duration 

of the program. 

The camp, geologicdl equipment and two Toyota 

trucks were mobilized from Smithers and transported to 

the Summit airstrip on the ijlount Uappan Property by a 
DHC-4 Dehavilland Caribou aircraft. The Toyota four 

wheel drive trucks were then used to move the 
equipment to the camp site approximately 10 kilometres 

to the south (Figure 3.2). A second totally self 
contained camp, established by the diamond drilling 

company, was mobilized during the last week of July 
and located at the Summit airstrip itself. This camp 
housed a total of five persons; four drillers end a 
cook. 

An expeditor was retained in Snithers to 
coordinate the s*upply and servicing of the Gulf camp 

initially, and later t’ne drill camp as well. All 
supplies were flown to the Summit airstrip on the 

property by fixed wing aircraft. 

The Gulf camp was demobilized on September 

-17- 
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14, and the drill camp tne following day. The wooden 
frmes of the driller’s four 15’ x 14’ tents were left 
standing to provide temporary shelter should the need 

arise. 

7.2.7.2 Mapping and Drill Support 

The mapping and drilling programs were 

supported by the 2 four wheel drive trucks and a 
Hughes 5CO D helicopter. The British Columbia raiY$s,y 
subgrade provided excellent road access in the eastern 

half of the property and enabled all geological 

mapping activities es well as 0x0 drill holes in this 
area, to be serviced by truck. 

To facilitate the mrpping of the western half 
of the property and the movement and support of the 

drill in the eastern area, a Hughes 500 D helicopter 
was contracted for l-l /2 months in late 30~. 

Initial concern that the Hughes would have 

difficulty moving the heavier pieces of the drill rig 

at elevations in excess of 1TXI metres proved 
unfounded. The use of the same helicopter to 

underteke rig moves and to position mapping crews 
contributed greatly to the success of the program. 

3.2.4 Geological Mapping 

The I 982 expioration program involved detailed 
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geological mapping at a scale of 1 : 10 Coo (see Appendix V and 

VI). Four crews, esch consisting of a geologist and a gec- 

logical assistsnt, were assigned specific mapping blocks from 
a total of 11 blocks within the property (see Figure 3.3). 
The cretis accessed their traverse locations by four wheel 

drive truck, Hughes 500 D helicopter, or by walking from the 

centrally located camp. A modified plane table method of 
mapping ww utilized to control traverse station positions. 

This technique uses a 50 metre chain and a Silva compass 

attached to a portable mapping board. %rrors induced by 
steep slopes were corrected in t’ne field by use of a hand 

held clinometer. 

Traverses were tied to known topographic points or to 
one or more of the 213 control points on the 1 :lO Coo base 

maps. These control points, picked for their ease of identi- 
fication in the field, included distinctive outcrop patterns 

and lone trees or shrubs. The positions of the control 
points on the air photos were determined photogrsmmetrically 

and plotted on the 1 : 10 Coo map sheets. At times, field 
positioning was assisted by 1:lO co3 orthophotographs. Field 

observations were transferred onto 1 :lO CCQ base ,maps in t’ne 
field office. 

In aress of good outcrop, sections were measured by 

the mapping tesms, snd drafted to true thickness at a scale 
of 1:203 (see Appendix VI). 

3.2.5 Hand Trenching 

Fifty trenches were excavated by hand, logged ard 
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The logs were run at a gene%l scale of 1 :2cO. 
Detailed logs were produced at a scale uf 1 :40 over the coal 
seams utilizing the density - Tesistivity, m ray and 
caliper responses. A digital geophysical legging system was 

employed; the information from probe readings, down-hole, was 
Tecorded di:ectly onto nagetic tape. paper prints of the 

logs were produced in the field to assist in core logging and 
correlation. Appendix II contains a complete set of 
geophysical logs. 
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3.2.8 Drill Core Logging and Sampling 

The drill core was loged and sampled by Gulf 

geologists who described the following parameters in detail: 

basic lithologies, fossil occurrences, ssdimentaSy 
structures, stratigraphic marker beds, and any structural 

features such ss larger scale folds and faults. The bedding 
to core angle @CA), the angle betieen bedding and a line 

parallel to the core axis, was recorded for use in 
determining the true thickness of the strata intersected. 
The descriptive drill logs ,end a list of abbreviations used 

are found in Appendix II. 

Coal core logging was based upon the percentage of the 
coal maceral vitrain (bright coal) contained within a 

measured unit of core, and upon any rock splits found 

contained within the coel. The following is a breakdown of 
the coal core description. 

Bright EC$ Vitrain 
Bright banded 60 - ?X$ ” 
Lull/bright 40 - 6@ ” 
Dull banded 20 - 4.@ I’ 
Dull <2C$ f( 
Bone or stone G ” 

C-l 
c-2 
C-3 
C-4 
C-5 
C-6 

All cosl core in excess of 0.5 metres apparent 

thickness, was sampled and sent to laboratories for detailed 
coal quality and washability tests. Ssmples were selected on 
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the basis of geopbsical log traces, cross-matched with tine 
written log. Sampies were taken in intervals small enough to 

assist in later cornpositing. Rock samples were teken of the 
main lithologies in eaoh drill hole for further analysis. 

Whenever possible, the core was photographed prior to 

sampling. 

Strip logs illustrating the core description es 
drilled and as corrected to true thickness were drafted at a 
scale of 1 :2cO (see Appendix II). A sample summary for each 

drill hole is also found in Appendix II. The core was 
stacked at the camp site and covered to protect it against 

the elements. 

3.2.9 Drill Core and Trench Sample Analysis 

All drill core coal samples were submitted for 
preliminary analysis to an independent laboratory. The coal 

samples were subjected to detailed washability studies from 
which a variety of product coels were produced. Each product 

coal then underwent extensive analytical testing. 

3.2.10 Data Management 

A majority of the data collected for the 1982 Mt. 
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Klappan Exploration Progrsm is stored in the coal data base 

on Gulf’s AMDARL V6 computer. The data stored includes all 
drill core descriptions, detailed records of each drill hole 
and trench, complete descriptions of al.1 ssmples collected 

and all coal quality and washability data. The coal data 
base utilizes the System 20 data base management system and 

Act 1 soft&are to provide easy on-line data ent-ry and screen 
retrieval of stored data. 

3.2.1 l Reclamation 

The drilling program, undertaken with helicopter 

support, resulted in minor disturbance to the seven drill 
sites as only minimal clearing of sub-alpine trees and shrubs 

was necessary for site preparation. All equipment and 
garbage has been removed from the sites. Cod seem hand 
trenches remain open for further inspection, and back-filling 

will be undertaken at a later date. 

The cemP area utilized a pre-existing RCR 
communication relay site. A11 camp equipment and most 
materisls have been shipped to Slithers for winter storage, 

although some material has been packed inside the B.C.R. 
trailers on the site. All garbage has been removed and an 
erosion berm on the access reed replaced. 
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3.2.12 Special Projects 

3.2.12.1 Depositional Envizorments 

In early August two sedimentologists from 

Gulf Canada’s GeologicsIt Services Department visited 

the Mt. Klappan property. The purpose of t‘neir visit 

was to initiate studies which would lead to a 

pKLeoenvi?ormentsl interpretation of the Mt. Klappah 
property. Outcrops end drill core weye reviewed and 
sampled with special attention paid to sedimenta.ry 

structures, fossil cant ent and lithologic 
relationships. Samples were obtained for petrologic 
and x-my diffraction studies, snd micro and mcro 

fossil identification was unde?tsken. Preliminary 

results can be found in Appendix D within the text. 

3.2.12.2 Regiohel Structure 

Gulf has sponsored the first year’s field 

work for a Ph.D. thesis on the regional structure of 
the northern Bcwser Basin. The Ph.D. candidate is 

working unde? the supervision of the Geology 
Department of the University of British Columbia. 

3.2.13 Project Mamgement and Contractors 

The 1982 exploration progrm was rmnsged by B.P. Flynn 
of Gulf Canada Resources Inc. Field operations we?e 

supervised by J.M. Duford of J.M. Duford Consulting Sexices 
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Ltd. Cod quality analysis results were interpreted by K. 
Fujita of Nomest Resouxe Consultants Ltd. coal petrology 

stidies xere performed by D.B. Pearson &Associates Ltd. 

The following edditionel professional and technical 
personnel contributed to the Wunt Klappan coal project. 

J. Inhis 
G. Seve 
E. Swanbergson 

K. Jenner 
C. Louie 

J. Elder 

M. Hsdley 
J. Sharpe 
K. Kosciusko 
A. iYurphy 
D. Dursnt 
R. Maylor 
P. Watson 

D. McCrea 

K. Scarbo, D. Bombeck 

A. Petershuk 
G. Seve, J. Innis 
P. Tsavalos 

Senior Geologists 

Geologists 

Senior Geological Assistant 

Geological Assistants 

Helicopter Pilot 

Geophysical Engineers 

Cook 
First Aid Attendants 
Field Accountant 
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The following is a list of the service companies and suppliers 
used during the project: 

SERVICES 

Canadian Narconi Co. 
West Can Electronics Services Ltd. 
Cm&y Leesing 
Smithers Air Service 
M.R. Rentals 
Bema Industries Ltd. 
Hudson Bay Motel 
Viking Helicopters Ltd. 
Maple Leaf Relicopters 
Highland Helicopters Ltd. 
Frontier Helicopters 
Kelowna Flightcraft Ltd. 
David E. Pearson & Assoc.-Ltd. 
Cyclone Engineering Sales Ltd. 
Canadian Freightways 
Central Mountain Air Services 
Western Photogrsmmetry 
PBK Engineering Ltd. 
McElhanney Engineering Ltd. 
J.T.Thomas Diamond Drilling Ltd. 

@+wY 
celgary 

Cd&WY 
Smithers 
Smithers 

wey 
Slithers 
Prince George 
Richmond 
Smithers 
Eddontenajon 
Kelowna 
Victoria 
Edmonton 

cQiw=Y 
Smithers 
FEdmonton 
Vancouver 
Edmonton 
Smithers 
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SUPPLIERS 

Economy Bookbindery Co. Ltd. 
Alberta Tent & Awning 
Neville Crosby 
Western Scientific Services 
Smithex Hardware 
Tatlow Industries (1979) Ltd. 
SupeLrvalu Stores 
Canadian Propane Gas & O,il 
Chevron Bulk Fuel & Services 
Alfar Industzial Supplies Ltd. 
Alpine Wi?ing & Plumbing Services 
Trac end Trail Equipment Ltd. 
Apollo Automotive Parts 
Dieterich Post (Alta.) Ltd. 
Guncraft Ltd. 
Addressograph Par?ington Inc. 

CQWY 
=&WY 
Vancouver 
Richmond 
Smithers 
Smit'flers 
Smithers 
Smitiiers 
Smithex 
Smithers 
Suithers 
Smithers 
Slithers 
Edmonton 

CGZWY 
CQFY 
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sampled during the 1982 exploration program (see map Appendix 

I). Two-man crews under the supervision of geologists were 

responsible for particular mapping blocks (Figure 3.3). 

Seems within these blocks .&eye trenched, wherever spoil 

indicated the possibility of a seem thickness geater than 
1 .O metre. 

The trenches averaged 0.8 metres in width, 1 .O metres 
in depth end 5.7 metres in length. In total 285 metres of 
trenching was completed of which 64% was sampled. .All 

trenched seams were measured in true thickness and described 
in detail. Locations of the trenches were surveyed by the 

chain and compass method, and plotted on the 1 : 10 Coo base 
map (Appendix V) . 

3.2.6 Diamond Drilling 

A Longyear super 38 diamond drill, capable of being 

broken down for transportation by a Hughes 500 D helicopter, 
was utilized for the drilling. The rig wits mobilized to tne 

Summit airstrip from Dease Lake in the Caribou aircraft and 
then air lifted by helicopter to the drill sites. The drill 

rig, which has a vertical depth capacity of over 360 metres, 

was adequate for the program requirements which did not 
exceed 250 metres in any one hole. 

A total of 1223 metres of drilling in seven holes was 

completed in a 38 day period (Figure 3.4). The rig was 
operated on a two shift, 24 hour a aeJT basis wPth a driiler 
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and a helper on each shift. Table 3.1 summrizes the results 

of the program. All drill holes have been surveyed in by 

chain and ccmpass, and appear on all appropriate geological 
maps and cmss-sections. 

At the completion of the drilling program, the drill 

rig was ai? lifted to the Summit aimtrip where it was 
prepared for winter storage. 

3.2.7 CeophysiceZL Logging 

With the exception of DDH82001 all holes were 

geophysically logged. Caving, which occurm3 in DDH82C1, 
during a delay in receiving a replacement geophysical logging 

unit, prevented logging of this hole. The original logging 

unit was destroyed during transportation by helicopter. 

Unstable drill hole conditions encountered in DDEI82C4, 
8ZI5 and 82CCY7 resulted in the holes being logged with gmna 

ray, neutron and densi@ tools only for at least part of the 

hole. 

The following is a list of the full suite of logs run 

during the program. 

a) Gamma Ray 
b) Neutron 

c) Sidewall Density 

d) Focused Beam :esistivity 

e) Caliper 
f) Direction deviation 
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DATA 

KPNHCDDHS2ml 

KPNHCDDH82C02 
I 
v KFNHCDDH8m33 

Kl'NBCDDH82034 BROATCH CREEU 

KPNLRDDHS205 IOST RIDGE 

KFNBCDDHSM06 BROATCB CREEK 

KPNSSDDHEZXY7 SW'IIT SOUTH 

AREA 

HOBBW CREEX 

HOBBIT CREEX 

HOBBIT (XWX 

C 

TAl&E 3.1 
GULFCANADAFUiXWRCE3 INC. -COALDIVISION 
151 mlm PROJECT DATA kXJURCE SUMMARY 

IOCATION 

&E 

6345134.0 
515445.0 

6343325.0 
515540.0 

6344510.0 
513515.0 

6344340.0 
5c6120.0 

6344865.0 
512650.0 

6347475.0 
504420.0 

ELEVATION 
0 

1400.0 

1342.0 179.0 go.0 0.0 Oyen hole 

1271.0 

1470.0 

1815.0 243.6 

1489.0 

1315.0 

T 
124.1 

ANGLE AZIMUTH GIWHYSICAL ILKiS 

go.0 0.0 Not logged 

215.5 go.0 0.0 Open hole 

157.6 60.0 40.0 Thnl Ids 

Thru rods 

173.0 

130.2 

60.0 55.0 

60.0 345.0 Open hole 

70.0 5.0 Mostly 
Open hole 

c 



4.0 GEOLCEY 

4.1 Introduction 

While the bulk of the property is underlain by coal bearing 

Middle Klappan sediments, the concentration of exploration 

activity: mapping, drilling, coal quality evaluation and detailed 

resource calculations, has to date mostly been directed towards 

two arees covering less than 15s of the property. These areas are 

the Hobbit-Broatch and Lost-Fox Resource areas. The concentration 

of activity in the two sreas is in direct proportion to the rnunber 

of coal seam exposures. These seam exposures have allowed a 
quantitative and qualitative examination of the Middle Klappsn 
coals, and the structure affecting the coal measures. 

As most of the available data is Born these t#o areas, the 

report will, to a large extent, focus on the Hobbit-Broatch and 

Lost-Fox areas. However, placed in perspective, the remaining 85% 

of the proper@ which is interpreted to be mostly underlain by 
Middle Klappan sediments, may, with further work and drilling, 
prove to be equivalent or better in terms of coal quali@, 

reserves sad amenability of structure to surface mining than the 
Xobbit-Broatch snd Lost-Fox sreas. 

An indication of the coal potentisl of this area is examined 

in Section 5, Resources. 
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4.2 Regional Geology 

4.2.1 Geologic Setting 

The coal measures of the Nount Klappan property are 
contained within a series of sediments deposited during mid- 

dle Jurassic to early Cretaceous times in the Dowser Basin 
(Figure 4.1). The Eowser Basin conforms, in terms of its 
depositional setting, to the classical model of a “successor 

basin” (Eisbacher, 1974b, p. 274). The establishment of the 

Dowser &sin succeeded a period of sugeosyflc1ins.l marine 
volcanic activity and sedimentation. Uplift due to crustal 

collision from the west caused the basin to become at least 
partially enclosed and initiated a southwesterly progradation 
of coarse marine to non-marine deposits. 

The Eowser Basin is bounded by the Stikine Arch to the 

north, in the area now occupied by the Stikine River; by the 

Skeena Arch to the south; and by the Columbia Orogen (Gmineca 
Crystalline Pelt) to the east (Figure 4.1). The western mar- 

gin is thought tc have been open to the sea at the time of 
Bowser sediment deposition. Paleocurrent zxsssurements 

indicate a centripetsl flow into the basin with material 

being drawn from the respective highlands to the north, south 
and east. 

A progression through distal deltaic facies snd turbi- 

dites, prodelta subsea fans, distal to proximal distributary 
charnels end finally to paralic codl swamps and alluvial fans 
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is interpreted for the sedimentary environments of the %wser 

Basin (Eisbacher , 1974o). 

4.2.2 RegionaYStratigraphy 

In the southern portion, the assemblage contained 
within the basin has been subdivided into three groups by 

Tipper and Richards (1976). These groups, in ascending 
order are: the Early Jurassic to Middle Jurassic Hazelton 
Group, the Upper Jurassic Rowser L&e Group snd the Early 
Cretaceous Skeena Group. In the area discussed by Tipper and 

Richards (19761, the Skeena Group contains the ~major coal 

occurrences with some coal occurring at the top of the Bowser 
Lake Group. 

In the northern Dowser Basin no such comprehensive 

work has been done, and the sedimentary package associated 
with the codl in the Klappan-Groundhog area has been 

variously named the Skeena Series (Malloch, 1914); Upper 

Haselton; (Buckingham and Latour, 1950); Groundhog-Gunenoot 
(Eisbacher, 1974) and has been dated as Lower Cretaceous 
(Malloch, 1914; Buckham and Latour, 1950) and Upper Jurassic 

to Lowest Cretaceous (Eisbacher, 1974), Table 4.1 

Gulf’s geologists, until September 1982, adopted the 

name Skeena for the coal sequence of the Klappan-Groundhog 
area because of the widespread use of this term in the 

southern part of the basin. At that time, lacking specific 
fossil evidence to the contrary, Plalloch’s assignment of the 

name Skeena ‘co the Lower Cretsceous was also accepted for the 
Klappan area. 
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SUBDIVISION 
OF 

AGE 

LOWER 

UPPER 

MIDDLE 

LOWER 

UPPER 

MIDDLE 

LOWER 

UPPER 

Mli3DL.E 

GROUP 

SKEENA 

BOWSER 
LAKE 

HAZELTON 

TAKLA 

REGIONAL STRATLGR_AP+IY 
TABLE OF FORMATIONS 

TABLE 4.1 

LITHOLOGY 

(1”ARl-Z PEBBLE CONGLOMERATE, TO PEBBLY SANDSTONE. 
SANDSTONE SUB QUARTZOSE FELDSPATHIC. DARK GREY 
TO REDDISH MUDSTONE. THIN COALSEAMS. SHALE, AND 
ASH FALL TUFFS IN UPPER PORTION OF “NIT. 

CHERT PESSLE RICH: SROWN-GREY CONGLOMERATE. SLACK. 
BROWN, AND ORANGEY CLAYSTONE. SILICEOUS AND CLAYEY 
SANDSTONE. WITH SILTSTONE. CtiYSTONE AND COAL 
INTERBEDS. BASE OF “NIT DARK GREY TO SLACK TUFFS, 

TUFFACEOUS SANDSTONE AND CARBONACEOUS SHALE. 

FELOSPATHIC TO GUARTZOSE SANDSTONE, DARK GREY TO 
SLACK SHALE, SILTSTONE. GREYWACKE. CHERT PEBBLE 
CONGLOMERATE AND MINOR COAL SEAMS. 

REDDISH, PURPLE. GREY AN0 GREEN PYROCLASTlC AND 
FLOW “OLCANICS.WITH CALC-ALKALINE CHEMlCAL 

GREY-GREEN-TO DARK GREEN FLOW AND iYROCLASTIC. 
SASALTlC AND ANOESITIC VOLCANIC ROCKS, PELlTlC 
SEDIMENTARY ROCKS AND MlNOR CARBONATE ROCKS. 
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In the fall of 1982, micropaleontological evidence 
(Gulf Laborator?J - personal. ccmmunication) indicated a 
Jurassic age for the Klappan sediments which would place 

these beds within the Eowser Lake Group es defined by Tipper 
and Richards ( 1976). Petrographic analyses further supported 

a possible Bwser Lake Group affiliation. 

Pending more extensive work it was decided not to 

assign a specific age or Group status to the Klappan coal 
measures. 

4.2.2.1 Klappan-Groundhog Area Stratigraphy 

In the Klappan area the Upper Jurassic to 
earliest Cretaceous sedimentary package is subdivided 

into four sequences, which in ascending order are, an 

unnamed sequence, the Klappan, MalLloch, and Rhondda 
sequences wit’? the Klappan being the main coal-bearing 
unit (Figure 4.2). The subdivision is in many 

respects equivalent to t’ne fourfold subdivision 
established in the Groundhog area (Gulf Canada 
Resources Inc. 1991 Panorama Geological Report). 
While the Halloch end Rhondda have been tentatively 

traced from the Klappan area south to the Groundhog 
area, correlation of the Klappan end the unnamed 
sequences with the equivalent units in the south is 

tenuous at best (Figure 4.3). 
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Thus, while it is realized that with much 

more work, the Klappan Sequence may be proven to be 

the same as the Groundhog Sequence, marked differences 

in coat thickness, frequency and continuity, as well 
as in coal quality between the Ddo sequences has 
resulted in Gulf treating them as separate units. 

The strata underlying the cosl beds at Klap- 
pan are not well exposed, consequently it is not known 

if these beds correlate with the Panorama Sequence to 
the south. Thus, this sequence at Klappan remains 
unnamed at this time. 

4.2.3 Structure 

Structural deformation of Bowser Basin sediments 

resulted from intermittent tectonic stresses at the western 
craton margin from Cretaceous to recent time. The deforma- 

tion caused an extensive, shallow decollement, recumbent 
folds, and locat thrust faitts extending a few ‘kilometres 

along strike (Eisbacher, 1976). 

The large scale forces resulting from collision of a 

remnant volcanic arc and cratonic margin subjected the area 

to northeast-southwest compression creating the general 

structural trend of northwest-southeast. This trend is 
recognized in fold axial planes, cleavages and thrust 

surfaces which regionsJAy tend to dip to the southwest. 
Later positioning of the former volcanic arc terrain 



northiiards along interlaced right lateral high argle faults 

(Eisbacher , 1981) may account for a later north-south 

ccmpressional event. The final deformationdl event which 

produced strike-slip and some dip-slip faulting may have 

resulted from a change in the rotational component of the 

western crustall block, terminating compression. 



0 4.3 Property Geology 

0 

The Mount Klappan property is underlain almost exclusively by 

the coal-bearing Klappan Sequence (Table 4.2). M&loch sediments 
are exposed in the extreme southeast of the property with both 

Malloch end Rhondda Sequences outcropping off the southwestern 
boundary of the licences. Thus, while the lithologies of the 
Klappan Sequence are described in detail, discussion of the 

Melloch, Rhondda and the unnamed sequences will be brief. 

4.7.1 Unnamed Sequence 

Below the coal measures in the Groundhog area lies a 

succession of fine to odium-grained, medium to t’nick-bedded, 

grey sandstone, gradationally associated wit’n subordinate 

interbeds of recessive claystone end siltstone. The coarser 

units inay exhibit primary sedimentary structures, such es 
ripple lnarks and cross-bedding, whereas the finer units are 

sometimes carbonaceous end occasionelly contain coti. Both 

fossil bivalves and fossil plants are observed locally. 
Interpretation of collected field data suggests that strata 
from below the Klappan coal sequence outcrop at some points 

on the property, althou& specific note was not rrrade of them 

in the field. Consequently this unit cannot be described in 

detail. 
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MT. KLAPPAN COAL PROPERTY 
TABLE OF FORMATIONS 

0 

piGi] 
MALLOCH SEQUENCE 
Sequences of fine to coarse to granular sandstones, 
siltstone and claystone with rare thin coal. 

KLAPPANSEQUENCE 

I JKku Interbedded fine to medium grained sandstone, 
siltstone and claystone with minor coal. 

Repeated coarsening, upward sequences of fine to 
medium-grained sandstone, occasionally 
conglomeratic, siltstone, claystone and coal; 
sediments display cross-bedding and ripple 
marks and contain abundant plant fragments 
and rare bivalves towards the base. 

1 JKkl ] Interbedded massive, fine grained sandstone and 
siltstones, containing bivalve fossils, with 
minor coal. 

II Unnamed sequence 

TABLS 4.2 
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0 4.3.2 Klappan Sequence 

0 

The Klappan Sequence comprises sandstone, siltstone, 

claystone, coal and minor conglomerate and contains the 
majority of the potentially economic coal which occurs on the 
property. Sandstone, which is the dcminant lithology, occurs 
in fine to msdimgrained units that may sometimes be quite 
thick (in excess of 20 metres). Gradation upard to a grit 

or conglomerate is observed fairly frequently but the 

coarser-grained bodies are generally lenticular and do not 
appear continuous. Conglomerates are composed of subrounded 
pebbles which are matrix supported. Carbonecems plant 
fossils are noted throu&out the sequence, mostly in 
finer-grained lithologies. Pelecypod and gastropod fossils 
are found lower in the sequence. 

Petrographic analyses of the sandstones in section 
give some indication of the lithologic source of the Mount 

Klappan sediments. The sands are uniformly dQninate3 by 
detrital. chert end some quartz graine with minor feldspar and 
virtually no muuzovite. X-ray diffraction testing of rock 
mineral cmposition reveals a predominance of ankerite cement 

[calcium, iron, magnesium end manganese carbonate (CaCO3. 

@I& Fe, Md CO3)1. 
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Coal seams are thickest, up to 7 metres, in the middle 

of the sequence with thinner seems on the order of 0.5 metres 
occurring both above and below this central zone. Although 

coal thicknesses vary laterally, and some splits develop, the 
seams appear to be continuous over large areae. The Klappan 

Sequence has been tentatively subdivided into a Lower, Middle 

and Upper unit (Table 4.2), based primarily on the 
concentration of thick co& within the middle portion of the 

sequence. The total thickness of the Klappan Sequence is 

approximately 550 metres. 

4.7.2.1 Lower Klappan Unit 

The top of the Lower Klappan Unit is at the 
base of the first coil seam in excess of 1 metre in 

thickness. At the west end of Lost Ridge this 

definition results in an estimated thickness for the 
Lower Klappan of 105 metres. The lithologies consist 

of massive, f ine-grained well indurated sands tones, 
interbedded with nodular siltstones. Coel seems in 

the Lower Klappan Unit are less frequent and t’ninner 
than those in the Middle Klappan. Towards the base, 

the unit is lithologically similar to the unwed 
lowest sequence described in the four unit hierarchy 

established for the Panorama property (Figure 4.7). 

Because of this transition of lithology, the base of 
Lower Klappan Unit hes not yet been defined. 
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4.3.2.2 Middie Klappan Unit 

The Middle Klappan Unit, which conformably 

overlies the Lower Klappan sediments, ranges in thick- 
ness from 300 metres, near Zobbit Creek, to 350 metres 

in the Lost Iiidge Area. 

The unit, which is best exposed on Lost 

Ridge, in t’ne creeks draining east off KLappan 

Mountain and on Klappan Mountain itself, is 

.interpreted to be present over most of the licences. 

All the majo? coal seams found to date on the property 
are contained within the Middle Klappan. 

The boundaries of the Middle Klappan Uni~t 

have been arbitrarily defined by the presence of thick 
coal seams within the unit (Figure 4.4). The first 

occurrence of a seam in excess of 1 metre determines 
the base of the unit while the top of the last seam 

greater than 1 metre, defines t’ne top of the unit. 
The presence of a seemingly prsistent conglomerate 80 

metres above the top of the first thick seam q~, with 
further drilling, assist with the positioning of the 

Middle Klappan Unit within the Klappan Sequence. 

Drill core indicates that sandstone comprises 
an average of 45s of the total section althou& the 

range is from 3@ to 6016. Clsystone - mudstone 

sequences comprise 2% and siltstone 17% of the total 
thickness on the average. 
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Conglomerate is prominent in a five metre 

interval in one drill hole and pebbly intervals do 

occur within sandstone units in several holes. 

Althou& rare in drill holes, conglomerate is illOre 
apprent in outcrop in the alpine areas where it forms 
an extensive, traceable, resistant unit. Another 

minor but important constituent is bentonite, which 
occurs as thin beds 3 to 27 cm t’nick in four of seven 
holes. 

4.3.2.2.1 Coal Seam Development 

The Middle Kiappen Sequence con- 
tains up to 12 seems with a cumulative 
average thickness of 25.2 metres over a 300 - 

350 metre interval, while the cumulative 
average thickness of sesms greater than 0.5 

metres is 24.3 metres (Table 4.3). The total 
of 12 seams and the general seam statistics 

to follow were derived primarily from drill 

hole intersections of the coal seaas on the 
eastern half of the property. The sesms, 

which have been labelled, in ascending order 
A to L (Figure 4.5), range from a minimum 

average thickness of 0.43 metres to maximum 

average thickness of 5.42 metres (Table 4.3). 
Structural thickening of irdividudl seaas has 

resulted locally in thic’knesses in excess of 
7.4 metres (TRC3200B and TRC820027). 

-5c- 



Seam 

L 

K 

J 

I 

H 

G 

F 

E 

D 

C 

B 

A 

Awew te 

DDH 
82001* 

3.45 

0.93 

6.97 

1.73 

2.77 

82002 82003 82004 

t4.03 

0.35 

+3.16 

0.53 

0.67 

2.52 

2.33 

4.32 

2.57 

4.22 

2.17 

+2.14 

2.88 

0.04 

0.75 

0.35 

C 

TABLE 4.3 
Coal Seam Thickness Summary 

HOBBIT-BROATCH AREA LOST-FOX SUMMIl 
AREA AREA 

DDH DDH 
82005 82007 

Aggregate of Seams greater than 0.5 m 

* Net thicknesses exclude core loss 
+ Includes upper and lower portions 
t Upper seam only 

DDH 
82006 

2.01 

2.45 

0.16 

0.63 

0.59 

0.19 

1.50 

1.67 

7 m 

2.99 

1.63 

5.65 

2.10 

3.27 

0.68 

1.67 

0.49 

0.43 

1.50 

1.67 

22.08 

21.16 

2.24 

+I .46 

5.16 

4.98 

3.91 

2.71 

1.29 

Total Property 
Average 

(m) 

2.24 

2.48 

2.81 

5.42 

2.10 

3.38 

1.09 

1.59 

0.49 

0.43 

1.50 

1.67 

25.20 

24.28 
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The dative average tnic’kness 

of all seams (including those of less than 

0.5 metre t’nickness) increase from an aversge 

of 2.0 netres in the southeast area to an 
average of 3.1 metres in the northwest area 

(Figure 4.5). Intersesm intervals show a 

corresponding increase from an average thick- 
ness of 20 metres in the Bobbit-Broatch Area 

to 40 metres on Lost Ridge. While the inter- 
seam interval thicknesses differ between t’ne 
two areas, the intervals within each a?ea are 

remarkably consistent indicating a rhythmic 

deposition of the coal seams. 

Detailed geological mapping and 

diamond drilling largely substantiated the 
concept of widespread codl seam continuity 

formulated ss a result of the 1981 assess- 
ment . Within both the IIobbit-Broatch and 

Lost-Fox sreas , individual seaus have been 

traced for up to one kilometre while the 
correlation of a 40 metre sequence along 

Robbit Creek (including seams I and J) with 

an almost identical sequence on Lost Ridge, 
suggests sesn continui3 over a distance of 9 

km. 

Diamond drilling and the relative 

profusion of coel seem exposwes in the 

Middle Klappan unit underlying the eastern 

portion of the property, has provided a 

wealth of data on cosl seen thicknesses, 



continuity and morpholoa. At present this 

is not the case for tie Middle Klappan 

sediments underlying the western Fortion of 

the licences where extensive grass ati sedge 
cover limits outcrop. Bowever, the presence 
of thick seaas, up to 3.5 metres, in the 

upper reaches of the Little Klappan River and 

in Tahtsedle Creek, suggests that sesm 
distribution and frequency will be rmrch the 

sane as for t’ne eastern portion of the 
property. 

Where observed on Klappen Mountain 
the seam thicknesses were generally less than 

2 metres, however while coat bloom was 

frequently noted on the mountain, extensive 
trenching has not been undertaken as yet. 

4.3.2.3 Upper Klappan Unit 

The Upper Klappan unit consists of sequences 
of interbedded sandstone, siltstone, claystone and 
minor coal. The sequence is approximately ;oO metres 

thick and is best exposed on Ellis Ridge and just off 

the southeast edge of the property. The thickness was 
derived by estimating the thickness of strata between 
the coal seam which marks the top of the Middle 

Klappan unit, snd the last occurrence of coal in the 
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section. Above this last coal, the sediments were 

assigned to the Mdlloch Sequence. 

4.7.2.4 Environment of Deposition 

The preliminary interpretations of deposi- 

tional envi:onment by Gulf sedimentologists suggest a 
wave dominated deltaic environment with broad, beck 

barrier lagoonal coal. swamps. coals developing in 

this setting would be laterally very widesp?eed (in 
the longshore di:ection) though there is insufficient 

evidence to determine the extent of the swamp in the 
inshore direction. The interfingering sands and con- 

glomerates are beach remnants and the siltstones and 
claystones between the major coals my be evidence of 

storm driven marine influxes ‘which tmporarily (and 

locally) interrupted the accumulation of plant 

material. (Appendix D). 

4.3.3 Mdlloch Sequence 

The Mslloch Sequence, which conformably overlies the 

Klappan Sequence, is composed of a series of fining upard 

sequences of interbedded medim-grey to tan, fine-grained 
sandstone, siltstone and mudstone. Thin coals were noted and 

plant fragments are abundant. 
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The sequence is best exposed east of ZLlis Ridge and 
just off the property sout’nesst of Tahtsedle Zreek. On the 

Mount Klappan property the thickness :has been estimated at 

less than 500 metres. In the Groundhog area, it is in excess 

of Zoo0 metres. 

4.3.4 Rhondda Sequence 

The Rhondda Sequence, which overlies the Malloch sedi- 

ments , is a thick accumulation of conglomerates and conglc+ 
meratic sandstones with occasionel thin beds of siltstone, 
claystone and coal. The lower conglomerate beds previously 

assigned to the Mdlloch (1981 Ktappan Geological Report) have 
been reassigned to the Rhondda in keeping with the definition 

of the Rhondda Sequence. 

4.3.5 Structure 

The overall structure of the Klappan area is that of a 
broad synclinorium - anticlinorium trending northwest- south- 

east (FIG. 4.6). The synclinorium, named the Mt. Beirnes 

Synclinorium is well defined by the massive resistant 

conglomerates of the Rhondda Sequence capping the Gunanoot 

Mountain massif southwest of the property. The anticlinorium 

is mostly assumed. The less competent Klappan Sequence ‘has 

been folded into a number of parasitic folds which are 
upright to overturned to the northeast on the northeast limb 

of the synclinorium end overturned to the southwest on the 

sathwest limb (Figure 4.7). The bulk of the property covers 
the northeast limb of the synclinorium (Figure 4.6). 
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Folding is t’ne dominant deformational mechanism on the 

property with styles ranging from broad [upright folds to 

overturned megascopic Z folds with axes inclined as mch as 
15” to the northeast. 

.4 periodic fluctuation in the plunge of the fold axis 

(alternately northwest .end sout’nesst) is superimposed on the 

above described fold pattern. The mgnitude of the plunge is 
generally around lo”, and seldom more than 20”. The plunge 

changes are best observed in the Robbit-Broatch area where 
Hobbit Creek prdllels the fold axis and where drill hole 

control is best. The alternating plunge changes keep the 
Middle Klappan Sequence relatively close to the surface in 
the eastern portion of the property. 

Faulting has played a relatively minor role in the 
deformation of the Klappan sediments. Four sout’nwest dipping 
thrust faults are recognized on the Mt. Klappan property with 
only two, the Klappan and BMG (Broatch, Hobbit, Grizeley) 

being continuous over the property (FIG. 4.6 and 4.7). The 
Klappan Thrust, the larger of the turo, with an estimated, 

though variable, displacement of .&out 750 metres, is well 

exposed on Grizzley Ridge and Lost Ridge. Over Rlost of its 

length the fault has thrust lower Middle Klappan sediments 
over the upper Middle Klappan beds. An overCi.1 shallowing of 
the dip of this thrust, from 45” to 10” was recorded from 

Grizzley Ridge to Lost Ridge where the dip again increases to 
45” (see cross-sections Appendix V and VI). 
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The BAG. Thrust, -tith en estimated displacement of 

325 m is not as well exposed in outcrop as the Klappan Thrust 

and therefore is less ,well documented. The thrust has 
brought the lowe? Middle Klappan Unit in fault contaot with 

the upper sediments of the Middle Klappan and locally the 

Upper Klappan. Several minor normal felts have also been 

sapped. 

The Klappan end B.H.G. thrusts subdivide the propetiy 
into 3 st~ctural blocks (Figure 4.6). The upper or 
southwesterly struchlral block, is bounded to the northeast 
by the Klappan Thrust and encompasses all of the western 

portion of the property including Klappan Mountain. The 
structure of the block is characterized by open upright folds 
of 200 - 300 metres wavelength. Fold exes are parallel and 
are oriented with the regional northwest-southeast trend. 
The folds are well exposed across Mt. Klappah, Anthracite 

Peak and the southwestern ends of Grizzley and Cincies Ridge. 

Observed deformation is not intense with the exception of a 
recumbent isoclinsl fold of several hundred metres mplitude 
on the northwest face of Mt. Klappan. 

The middle structural block lies between the Klappan 

and B.H.G. thrusts and contains the Lost-Fox and Summit 

areas. Strata in this block outcrop in a band about 3 kilo- 
metres wide that includes the eastern ends of Cincies Ridge, 

Grizzley Ridge and Lost Ridge and the upper reaches of Fox 
Creek. The structural style of the southern portion of the 

block is similar to that of the uppe? structural block but, 
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towards the nort’nwest, the folds become progressively over 
turned to the northeast as is evident in the northwest face 

of Lost Xdge. 

The tendency toward overturned folds is even ‘more 
pronounced in the lowest structural block beneath tne B.H.G. 

Thrust. The folds are characterized by long gently dipping 
southwest limbs, which tend to flatten out near the hinge 

area, end shorter, vertical or overturned nort’neast limbs 

(Figure 4.7). While the limbs are free of secondary 

structural complications, fracturing and structurall 

thickening of the strata including coal, is common in the 
hinges of the folds. C&&z filling of the fractures in the 

hinge areas of folds was noted. The Hobbi%Broatch area 

covers the southern one third of the block. 

While locally the structure can be complex, it would 

appear that the Mt. Klappan property is located in the distal 
edge.of the intensely deformed stmcturel dcmain prevalent in 

the Groundhog area. The structures in the Mount Klappan area 

are relatively broad. and can be traced over arees that are 

large enough to have substantial potential for open pit 

mining. 
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4.4 Resource Area Geology 

4.4.1 Hobbit - Broatch Resource Area 

The Hobbit-Broatch resource area, which encompasses 

the southern portion of the lower structural block, is 

bounded to the southeast by the Spatsizi River, to the 

southwest by the B.&G. Thrust snd by the B.C.R. subgrade 

along a portion of its northeast side (Figure 4.8). The 

extent of the resource area northwards is mrrently limited 

by outcrop and drill hole control and the boundary is placed 

just north of Broatch Creek (Figure 4.8). A total of 34 

trenches have been excavated in coal and five diamond drill 

holes have been completed in the area. 

The resource area is nostly underlain by the main coal 

bearing unit, the Middle Klappan Sequence which is estimated 

to be in the order of 300 metres thick, increasing to 320 

metres to the northeast. 

4.4.1 . 1 Coal Seam Development 

Coal sesms A to K with a aJmulative average 

thickness of 22.1 metres were intersected by drilling 

in the Hobbit-Broatch area (Table 4.3). The WIN- 

lative average thickness of se- greater than 0.5 

metres is 21.2 metres. The sesms vary from a minimum 

average thickness of 0.43 metres (seam C) to a maximum 

average of 5.65 metres (seam I). 
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Individual seam thicknesses of up to 8 metres have 

been recorded in trenches, where seams have been 

structurally thickened in the ncses of anticlines 

(seam I). The average seam thickness (including scans 

less than 0.5 metres) is 2.0 metres. Drilled coal 

seam intersections are summarized in Table 4.4 and 

illustrated in the ccmposite section of Figure 4.9. 
Interseam thicknesses vary from 7 metres to 37 metres 
but are on average about 20 metres. 

Correlation betideen drill holes was based on 

lithologic rmrkers such as bentonite beds, concentra- 

tions of bivalves snd geop’hysical profiles (Figure 
4.10). .Althou& the correlation is based on fairly 
widespread drill holes, (1 to 2 lan) results suggest 

that the seems are mostly continuous over t’ne Hobbit- 

Broatch area. 

Seams appear to thicken toward t’ne southeast. 

This is best exemplified by seam G which increases 

from over 2.0 metres in DDH82006 to over 4.0 metres in 
DDH82003 (correlation diagrams, Appendix VI) . Other 
seams, which were not intersected es frequently, also 

appear to thicken to t’ne south. 

4.4.1.2 Structure 

The resource area is dominated by three main 

anticlines named, from west to east, the Broatch, 

Hob’oit, and Bluff anticlines (Figure 4.11 and 4.12). 
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Each of the folds is interpreted to strike across sost 

of the resource area in a northwest-southeast 

direction. The folds are characteristically 
eve:turned to the northeast with long shallow dipping 

southwest limbs and vertical to overturned northeast 

limbs. 

A later stage compressional event has prc- 
duced dlmost regular plunge changes, approximately 

perpendicular to strike. This secondary cmpression 

of the folds has imparted a plunge change wavelength 

of approximately 1 ‘kilometre. Plunge changes ze 
readily observed on the property in areas of good 
exposure. The amount of plunge along the axes varies 

from approximately 5’ to 20” although locally the 
plunges my be steeper. 

At Broatch Creek, the Broatch anticline 

plunges 20” to the southeast. Elswehere along Broatch 
Creek the structures plunge in the same direction ‘out 

the amount of plunge is not as well documented. Minor 

plunge chahges are visible elong Hobbit Creek, but 
generally the plunge is gently to the southeast, with 
a mjor change to the northwest near the mut’n of the 
creek. The end result of the plunge changes is to 

maintain the coal bearing Middle Klappan Unit close to 

the surface. 

The amplitude of the folding is in the order 
of 100 to 500 metres, while the fold wavelengths range 
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from jCXl to 900 metres. Supximposed on sever& folds 

are smaller parasitic folds which localljr canplicate 
tine structure. Fscies changes may be responsible for 

some of this local structure. 

Thxxst faults n-e the dominant fault type. 

The B.H.G. (Broatch, Hobbit, Grizzley) Thrust, a back 

limb thrust, is the major thrust in the Hobbit-Brcatch 
area and defines the southwestern boundary. Movement 

along this fault is in the order of 325 met-es, 
placing the lower part of the Middle Klappan Sequence 

against the upper part of the sane sequence. Several 
forelimb thrusts of minor displacement are found in 
the vicinity of DDH82CO2 and DDH82003. These faults, 
where intersected, produce only minor disturbances in 

the drill core. Similar faults may occur elsewhere. 

A non&t felt was interpreted along the 

Spatsizi River outside the resource area. The amount 
of displacement along this fault is unknown. 

4.4.2 The Lost Fox Resource Area 

The Lost-Fox area, which essentially covex the 

eastern half of Lost Sidge is confined by the Klappan Thrust 
along its southwest and soutIneastern boundaries and a lack of 

outcrop snd drill data to the nort'nwest and northeast (Figure 

-75- 



4.8.). Future exploration nort’n and east of the latter Oreo 

boundaries will likely expand the Lost-Fox area north to the 

Summit block and east to the B.C.R. subgrade. The resource 
area covers the northcentral portion of the middle structural 

block. 

One diamond drill hole (DDH8205) spudded on top of 
Lost Ridge, and 11 trenches, provide lithologicdl and cosl 

seam data. The thickness of the Niddle Klappan Unit, esti- 
mated at 350 metres, is somewhat geater than in the Hobbit- 

Broatch area. -Although the resource area is underlain mainly 
by the Middle Klappan Sequence the Upper and Lower Klappan 

sequences outcrop as does the Nalloch Sequence. 

4.4.2.1 Coal Seam Development 

Exploration to date has proved tne presence 
of seam G and I thru L with a total aggregate seam 

thickness of 17.86 metres over an interval of 235 
metres. Seam thickness varies from 1 .5 to 5.2 metres 
with an average thickness of 3.57 metres (Table 4.5). 
Sesms I to L were intersected in DDH82005 and sesm G 

was trenched. While coal spoil indicated the presence 
of seem H, lack of an accurate thickness excluded it 

from both seam statistics and resource calculations 
(Figure 4.13). This also holds true for seam M, which 

is believed to be present 13 metres above L, but was 
not intersected in DDH82005 due to excessive hole 

deviation which necessitated premature drill hole shut 
down. (Seam M is not shown on any figures or diagrams 

in the report). 
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Seam continuity is readily observed in the 

excellent exposures. Sean I, a seam with virtually no 
rock partings, can be traced along the north face of 

Lost Ridge for over 550 metres, then southeast down 

the dip slope for over 3W metres. The lower seams of 
the Middle Klappan Sequence are not exposed and have 

not yet been drilled but a tentative correlation of 
DDEI82005 and the seams intersected by DDH82007 in the 
Summit area is illustrated in Figure 4.14. 

Several seams outcropping along ?ox Creek 
have tentatively been placed high in the stratigraphic 

section on t’ne basis of structure. Addi t ionel work 
msy indicate en extension of t’fle Lost-Fox resource 
area to include more of Fox Creek. In general, the 
coal seems in the Lost-Fox area are thicker, and in 
places, cleaner than the equivalents in the Eobbit- 

Broatch area. 

4.4.2.2 Structure 

Located within the middle structural block 
the structure of the Lost-Fox area is characterized by 

a large southeasterly plunging anticline-syncline 
pair, named the Lost aidge Articline and Lost iiidge 

Syncline (Figure 4.15). The southwest limb of the 

anticline, as it begins to form a second syncline, has 

been truncated by the Klappan Thrust, which places 
lower Middle Klappan strata onto upper Xiddle Klappan 
sediments (Figure 4.16). Displacement on the thrust 
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is estimated at 350 metres. An imbricate thrust, the 

Pond Thrust, is located to the west of the Klappan 

fault. 

The Lost Ridge Anticline is overturned as 

much as 45" to the northeast. The southwest limb, 

which is relatively flat, forms a dip slope down the 
back of Lost Ridge as a result of a combination of 

plunge (10" southeast) and topography (Figure 4.15). 

The overturned Lost Ridge Syncline is located 
at the northeast end of Lost Ridge. The northeast 

limb of this fold is gently dipping to the southwest 
wit‘n a minor fold pair of small amplitude near the 
axis. The structure on this limb appears to be rela- 
tively uncomplicated as it plunges into the Fox Creek 

area where a second large overturned anticline, with 
an axis parellel to t'ne folds on Lost Ridge, is seen. 

The core of the Lost Ridge Syncline is broken by the 

Lost Ridge Thrust which has ple.ced older Middle 
Klappan on younger Middle Klappan. The fault has a 

displacement of 85 metres, and is traced for a 
distance of 3 kilometres before appearing to die at 
at both ends. 

Of the two faults occurring in the area, the 

Klappan and Lost Ridge thrusts, only the Klappan 
Thrust is continuous across the propertg. Of note is 

the change in attitude of the Klappan Thrust as it 
trends through the resource area. The thrust strikes 
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northwest and dips at 45” soufbwest es it crosses the 

ridge line of Lost Ridge. Further sou’ckn it strikes 
almost due west and dips at only 8” (approximately). 

Several other local changes in the orientation of this 
fault are documented on Grizzley Ridge. 

The only other fault of note in the Los’+Fox 
area is a normal fault named the Fox fault. It, down 
drops, strata on its north side end trends east-west, 

south uf Lost Ridge in the Fox Creek Valley. Its 

presence and strike are interpreted largely from air 
photos and it loses definition in the area of the 

Klappan Thrust. Several sinall faults wit’fl normal 
displacement of several metres were noted on a cliff 
face at the extreme east end of Iast Ridge. These 

faults could be either slump features associated with 
the cliff or p3st-tectonic relaxation features. 

4.4.3 Summit Resource Area 

The Summit resource area consists of the area within a 
one kiloaetre radius of DDH82007. The area is underlain 
entirely by Middle Klappan sediments. 

4.4.3.1 Codl Seam Development 

Three sesms, G, F end D, intersected in 

DDH82007 have a total thickness of 7.91 metres. 
Maximum and minimum t’nicknesses are 3.91 and 1 .29 



metres respectively with an average of 2.64 aekes. 

Average intersesm thicbess at 35.4 metres is similar 
to that recorded in the Lost-Fox area (Table 4.6, 

Figure 4.13). 

4.4.3.2 Structure 

DDH82007 intersected the southwestern limb of 
a syncline. Limited outcrop ‘nas hampered a ccrnplete 

structural interpretation of this area, hence the 

arbitary and limited 1 kilometre radius of the area. 
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5.0 RE2mRm 

5.1 summarg 

The Middle Klappen Unit, underlying the Mt. Klappan property, 

is estimated to have an exploration resource potential of 3 
billion tonnes (rounded down to the nearest billion) of anthracite 

to a depth of 500 metres. Of this emount S90 million tonnes is 

classified es an inferred resource, 1.2 billion tonnes as a 
speculative resource, and in excess of 1 billion tonnes is the 
potential resource (Figure 5.1). 

Billion 

Resources Tonnes 

Inferred 0.89 

Speculative i .23 

Fxploration Potential 9 
Total Resource 3.45 

These tonnage figures, at present, exclude about 900 million 

tonnes of the resource potential which may underlie the area 
presently under licence application. 
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5.2 Inferred Resource Area 

5.2.1 Summary 

The in situ inferred resources are contained within 
three areas, the Robbit-Broatch resource area, delineated in 

the 1981 assessment, and two new sreas, Lost-Fox and Summit, 

delineated as a result of the 1982 exploration program 
(Figure 5.2). Of the 890 million tonnes, 620 million tonnes 
underlie Robbit-Broatch, 240 million tonnes the Lost-Fox 

resource area and 30 million tonnes occur in the Summit 
resource area. 

Million 
Resource Area Tonnes 

Hobbit-Broatch 620 
Lost-FOX 240 
sun!mit 30 

Total 890 

5.2.2 Hobbit Broatch Resource Area 

The 1982 drilling program confirmed and significantly 
increased the tonnages of surface mineable coal, calculated 

in the 1981 assessment, to underlie the Hobbit-Broatch 

resource area. The resources increased from 95 million 

tonnes in two seam3 to 620 million tonnes in nine sesms in a 
17.8 square kilometre area covering the southern one half of 

the lower structural block (Table 5.1). The area is defined 
by the B.H.G. Thrust to the southwest end elsewhere by 

boundaries assigned according to the level of geologic 
confidence (Figure 5.2). 
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c c 
Sumaq of Hobbit-Broatch Resources 

Section 
Total 

&?SltlNallB A B C D E P G H I J -------__ -- 

Seem Thickness 1.67 1.50 O.& 0.4Ot 1.66 0.67 
(metres)* 

3.32 2.12 6.07 1.41 3.13 

Cross-Section 
5005 4.90 2.81 1.25 1.11 0.20 10.2-I 

1EQS 6.x) 5.18 4.62 5.70 2.26 3.56 0.37 0.63 28.52 

1500s 5.29 4.86 5.43 10.78 6.50 16.61 3.24 6.84 59.55 

2ams 5.90 5.28 5.75 10.70 6.57 16.15 3.43 7.37 61.15 

25WS 5.42 4.74 

4.93 4.77 

35036 4.76 3.98 

6.B 5.7% 

45006 4.98 4.97 

5m 5.37 4.84 

5500s 5.72 5.39 

5.04 8.78 4.72 10.65 2.04 4.04 45.43 

5.46 2.82 10.48 6.39 16.56 3.33 6.96 61.70 

5.43 2.84 10.96 6.96 19.27 3.87 8.15 66.22 

6.66 .3.49 13.32 8.66 23.01 5.03 10.33 82.41 

5.59 2.84 11.13 7.07 20.38 4.39 9.31 70.66 

5.69 2.95 11.64 7.42 19.22 4.28 8.67 70.28 

6.10 3.24 11.61 6.72 16.85 2.83 5.39 63.85 

59.55 52.60 57.02 18.18 106.21 63.47 162.26 32.81 67.94 620.04 

* Weighted average aggregate thickness is 21.75 m 
+ Weight averaged thicknesses <0.5 m excluded frcnn resource calculation 

TABLE 5.1 

c 



Seam intersections in five diaaond drill holes 
(DDH82CXI1, DDH82002, DDH82003, DDH82004, DDH82006) were used 

to calculate the resource located in this block. Numerous 
coal trenches .were dug in this resource area, several in 
seams over 5 metres thick, however, seam thicknesses derived 

from the trenches were not used in determining weighted 
average seen thicknesses for resource calculation purposes. 
The resource includes seams A through K excluding C and D 

which have weighted average thicknesses less than 0.5 metres. 
Weighted average sggregate thickness of the seams is 21.75 

metres (Table 5.2). 

5.2.3 Lost-Fox Resource Area 

The Lost-Fox area, located within the central 
structural block on the eastern portion of Lost Ridge, 

contains approximately 240 million tonnes in an area covering 
approximately 8.5 square kilometres (Figure 5.2). The area 
is defined by the Klappan Thrust fault to tne west and by 
diminishing outcrop control in the areas of low relief in the 
other directions (Figure 5.2). 

An wegate thickness of 17.86 metres from seaas I 
throu& L, intersected by DDH82005, and seam G, which was 

trenched, was applied in the resource calculations (Table 

5.3). 
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c c c 

K 3.45 .e 
J w3 .a5 
I 6.y/ .66 
H 1.73 .a3 
G 2.-n .15 4.03 .18 
F 0.3 .I9 

& E 0.92 .I9 
f 2.24 

D 0.53 M 
C 0.61 43 
B 
A 

2.52 24 
2.3 34 
4.32 34 
2.5-l 24 
4.22 27 
2.17 35 
0.86 .35 
1.23 

2.01 .73 
2.%3 .I5 2.45 .ZJ 
O.Ql 21 0.16 .25 
0.75 .21 0.67 .a 

0.35 35 0.59 
0.19 

1.50 
1.67 

.a 
37 

1 .a3 

l.CO 

3.13 
l-41 
6.W 

2.12 
3.32 
087 
1.66 
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L3umsry of Lo&-Fox Resources 

Section Tot 
Seam Name G H I J K L ---- Tonnages (1 3 ) 

Seam Thic'mess 4.02 4.98 5.16 1.46 
(rnetres)* 

2.24 

Cross-3ection 
5aN 3.07 9.74 8.82 2.49 3.66 Z-I.78 

1coON 6.65 14.67 13.19 3.13 4.72 42.36 

15CON 11.99 15.78 11.71 3.24 4.58 47.30 

XXON 11.22 15.56 10.92 3.08 3.07 43.85 

25CQN 11.02 16.08 il.82 2.33 3.05 44.30 

WN 8.58 6.43 4.52 1.12 1.12 21 .77 

35aIN 5.64 3.37 2.04 0.37 11.42 

4CCQN 1.62 0.93 2.55 

Seam Tote3 
(106) 

59.79 82.56 63.02 15.76 20.20 241.33 
Tonnages 

* Aggregate t'nickness is 17.86 n 
f Not trenched or intersected by Drill Eole 
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5.2.4 Sunmit Resource Area 

0 

0 

The Summit resource area is arbitrarily defined as 

having a one kilometre radius about DDH82007 (Figure 5.2). 

Only lack of data limits the con.tiroJation of this area in all 

directions. An inferred resource of 30 million tonnes occur- 
ring in seams G, F and D was calculated from an aggregate 

seam thickness of 7.91 metres. (Table 5.4). 

5.2.5 Low Ash Resource 

Due to the superior nature of the Klappan coal 
quality, some seams in each of tne inferred resource areas, 
have the ability to produce a low ash anthracite product coal 
(Section 6.0). Washability results show that of the to~tal 

in situ inferred resource of 890 million tonnes, 180 million 
tonnes of in situ coal can be utilized to produce a 5s ash 

product while an additional 320 million tonnes can be used to 

produce a I@ ash product (Table 5.5). Theoretical clean 

coal yields in both csses would vary from 4o”p to 7C$. 

Examining each of the inferred resource areas 
separately, the Bobbit-Broatch srea, with a total inferred 

resource of 620 million tonnes, would contribute 130 and 225 

million tonnes of in situ coal from which a portion could be 
produced as clean coal at 5% and 1% ash levels respectively. 

Of a total inferred resource of 240 million tonnes for the 
Lost-Fox area, 50 million tonnes could be cleaned to 5% ash 

snd 85 million tonnes cleaned to a 1% ash coal. While not 

being able to produce a 5% ash clean coal with an acceptable 
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Sean Thickness (a) 

Seam Tonnage (106) 

Summsxy of Sumit Resources 

D F G Total. 

1.29 2.71 3.91 7.91 

6.89 13.80 12.76 33.45 

TrnLE 5.4 
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Area 

Hobbit-Broatch 

LQst-Fox 

Summit 

Total 

Iaw AshTonnage Sumnary 

Millions of Tonnes Available to Produce 
5% Ash Coal lC%AshCoall 

130.46 225.02 

49.57 84.34 

- 12.76 

180.03 322.12 

TABLE 5.5 
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yield, 10 million tonnes of the total inferred resource of 30 

million tonnes in the Summit area, could produce a lC$ ash 

coal. 

A theoretical yield of 4C$ or greater, was the 

limiting parameter applied to esch drilled seem intersection 
to determine its ability to produce tonnages of 5% and IO?6 

ash coals. Coal seam intersections from which a 5% ash coal 
could be produced were excluded from those used to determine 

the tonnages of coal available to produce lC$ ash clean coel. 

Details of the clean coal products are contained in Section 
6.0. 

-99- 



5.3 Speculative Resource Area 

An in situ speculative resource of 1 .23 billion tonnes is 

calculated to underlie en area covering approximately 46 square 

kilometers (Figure 5.3). The speculative resource area 

encompasses the northern continuation of the Robbit-Broatch 
resource area on the lower structural block and the northern 
extension of the Lost-Fox resource area to t’ne Summit resource 

area, on the middle structural block. 

Weighted average wegate thicknesses f?ODl ~the 

Bobbit-Broatch composite section end seem thicknesses from the 
Lost-Fox, Summit composite section were averaged as shown in Table 

5.6 and the resulting average of 21 .78 metres was applied to the 

entire speculative resource area. 
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MT. KLAPPAN COAL PROPERTY 
637YSm SPECULATIVE RESOURCE AREA 



Coal Seam Thicknesses 

Sean 

L 

K 

J 

I 

H 

G 

F 

E 

D 

C 

B 

A 

Hobbit-Broatch 
Weight Averaged 
Coal Thicknesses 

Not Intersected 

3.13 

1.41 

6.07 

2.12 

3.32 

0.87 

1.66 

0.48 * 

0.40 * 

1.50 

1.67 

Lost-Fox - Sumnit 
Average Co&l 
Thicknesses 

2.24 

1.46 

5.16 

4.98 

3.97 

2.71 

1.29 

TOTAL 21.75 m 21.81 m 

Average wegate 
thickness for 
speculative resource 
area 

21.78 

Average aggregate 
thickness for 
potential property 
resource area 

10.9 

* Vdlues less thsn 0.50 metres were omitted from resource calculations 

TABLE 5.6 
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5.4 Potential Property Resource 

Preliminary exploration mtside the inferred and speculative 

resource weas ‘has indicated the potential for a substantial 
in situ resource of 1.33 billion tonnes to occur within the Middle 

Klappah Sequence. Numerous coal occurrences (Appendix I) 
substantiate the existence of this ?esowce which, ss calculated, 
includes the entire area unde-lain by the Middle Klappsn Sequence 

outside of the inferred and speculative yesource aress (Figme 

5.4). The entire upper structural block and the southern portion 
of the middle block constitute the bulk of the area foF which 

potential Fesources were calculated. The thickness used for t’ne 
potential resource (Table 5.5) is based on 5C$ of the average 
aggregate thickness used for the speculative resource area. 

.4n additionat potentisl resource underlying the area 

presently under licence application is estimated to be in the 

order of 900 million tonnes (Figure 5.5). 
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5.5 Total Property Resources 

The total resource potential of the propeAy has been 
calculated to be 3.45 billion tonnes of anthracite. The figwe 

was derived by summing the inferred, speculative and potential 
resources. With the addition of the 900 million tonnes estimated 

for t‘ne area now under licence application, this total would 
increase to 4.35 billion tonnes or 4 billion tonnes romded down 

to the nearest billion. 
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5.6 Procedures and Parameters 

I 
I 

/ 

0 

JJ 

The property is subdivided into five resource aress based on 
confidence in the stratigrap’hy, structure, coal seam distribution, 

and coal thickness. Three of the areas are defined as containing 
inferred resources; one, as containing speculative resources and 

the remaining one area as having potential resources (Figure 

5.1). 

All resources - inferred, spculative and potential are 

calculated by the cross-section method, except the Summit inferred 
resource, where a planimetric projection method was utilized. 

The planiaetric projection method was applied in the Summit 

area due to the relatively isolated nature of DDH82007 and the 

limited surface control in the area. In this roethod the 
subsurface planimetric extent of each intersected seam within a 1 

kilometre radius of DDH82CCl7 was planimetered. The respective 
drilled thicknesses were multiplied by the planimetersd area, and 

the specific gravity to obtain the tonnege value for the resource 

area. 

The cross-sectionsl method utilized cross-sections spaced at 

5CO metre intervals for the Hobbit-Broatch end Lost-Fox inferred 

areas, and 2OXl metre intervsls for the speculative and potential 
resource areas. 

Sesm thickness, seam length, section width and spcific ga- 

vity constituted the basic data for all resource ceiiculations 
according to tne following formula: 
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METRIC TONNES COAL = THICKNESS x LEXG’TH x WI!XH x SPECIFIC GRAVITY 

These parameters were applied in a similar zranner for all 

resource tonnage calculations. 

‘0 

0 

The seam thicknesses used were t&rue thickness values. A 
seam was defined as a coal and inseam rock interval which 

contained greater than approximately 6C$ coal (Table 5.7). Where 
a coal zone contained two distinct seams, the thicknesses ‘were 

summed. Seem thicknesses were either weight averaged by area of 

drill hole influence, as in the Hob’oit-Broatch resource area, 
applied directly to the seam length es in the Lost-Fox and Summit 

resource areas, or an average aggregate Ynickness was used, as in 
the speculative and potential resource calculations. In the 
Hobbit- Broatch area, seam intersections less than 0.5 metres 

thick were included in the determination of the weighted average 

thickness for each seam, however, seams with a weighted average 
thickness of less than 0.5 metres were excluded from resource 

calculations. 

Individual seam lengths were measured and tne weighted 

average thickness for each seam applied to calculate coal area 
related to individual croes-sections. A similar procedure was 

followed for the Iost-Fox area, with the exception that seam 
thicknesses derived from DDH82005 and one trench were used. A 

different approach had to be taken for the speculative ti 
potential resource calculations, where the level of confidence did 
not permit tne precise positioning of the seams in the cross- 
sect ions. Based on coal seams being equally spaced within the 

Middle Klappan Unit, the volume of coal was determined by 

calculating the volume of the Middle Klappan Unit contained in 

each cross-sectional area of influence. 
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c 

Seem DDH82CQl* 

L 

K 3.45 

I 

J 0.93 

I 6.97 

H 1.73 

DDH82032 DDH82003 DDHBZCO4 

4.03+ 

0.35 

3.16 

0.53 

0.67 

c 
TARLJZ 5.7 

Cd Seem !l!hickness Stmuoa~ 

Total Seam Thicknesses 

2.52 

2.33 

4.32 

2.57 

4.22 

2.17 

2.14+ 

Aggregate of seems >0.5 m 

* Net thicknesses exclude core loss 
+ Includes upper and lower portions 
t Upper seam only 

2.88 

0.04 

0.75 

0.35 

C 

DDH82CO5 DDH82006 

2.24 

1.46-t 

5.16 

4.98 

2.01 

2.45 

0.16 

0.63 

0.59 

0.19 

1.50 

1.67 

L 

DDH82CO-i Lverage 

3.91 

2.71 

1.29 

2.24 

2.48 

2.81 

5.42 

2.10 

3.78 

1.09 

1.59 

0.49 

0.43 

1.50 

1.67 

25.20 

24.28 

c 



The area of influence of each cross-section used to dete,rmine 
coal volume was defined es the distance bet+reen the midpoints of 
,adjacent cross-sections. The sections were spaced 500 met-es 

apart in the Hob’oit-Broatch and Lost-Fox areas, and at 2;xx) metres 
over t’ne remainder of the property. 

A specific gravity of 1.70 for in situ coal was used 

ttiOu&Out al.1 resource calculations to determine coal tonnage. 

This figure was derived f ram average. specific gravity 

determinations on the drill core samples .which were available at 
the time of calculation. 

0 

All resources were cskulated to a depth of 500 metres below 
ground level. Oxidation limits were not applied to aqy resource 
cslculations. 

Both the inferred and speculative resources are defined as in 
Appendix B of Coal Resources and Reserves of Canada, Report ER 

79-9. 

Potential. resources are based on an estimation of the 

resources that are contained within the Middle Klappan Sequence, 
ad the interpreted distribution of this sequence over the western 

portion of the property, end the area currently under licence 
application. 
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0 6.0 COAL QUALITY 

6.1 Summary 

6.1.1 Coal Quality 

,u 

0 

The Mount Klappan property is underlain by anthracite which 

can be washed to produce a variety of product coals. Low sulphur 

clean coal products, ranging from premium quality anthracites, (5 

to 6 % and 9 to 11% ash) to briquetting coal (19% ash) can be 

produced from the property. 

6.1.2 Premium Coals 

Selected seams can be washed to produce low and medium ash 

premium quality anthracites. The low ash premium coals would have 

ash contents ranging from 5 to 6% and gross calorific values of 

7800 to just under 8000 calories per gram on an air-dried basis. 

At an ash level of 5% a simulated washplant yield of 36% is 

obtainable with heavy-medium cyclone cleaning equipment (Table 

6.2). 

Medium ash premium coal, with ash levels of 9 to 11% and 

gross calorific values of 7400 Cal/g (a.d.b.1 can also be 

produced (Table 6.31. Simulated cleaning with heavy-medium 

cyclone equipment to 10% ash indicates a yield of 46%. Average 

total sulphur for both premium coals is 0.6% or less and the 

Hardgrove Grindability Index is in the range of 35 to 43. A 

middling product from both low and medium coals can be washed to 

around 25% ash to produce briquetting coal. 
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TABLE 6.1 
LOW ASH PREMIUM COAL PRODUCT 

SimulaSt;d%N;:; Plant Yield 

5.5 % Ash 
6.0 % Ash 

Proximate Anal 
Residual oisture i 

sis 

Ash 
Volatile Matter 
Fixed Carbon 

Net Calorific Value (Cal/ 
Gross Calorific Value (ca 9 

) 
/g) 

Hardgrove Grindability Index 

Chlorine (X) 

Carbon Dioxide (Xl 

Total Sulphur 

Ultim;;&bt;alysis 

Hydrogen 
Nitrogen 

Ash C;l?position 

A& 

Ca8 
Fe OS 

2," 

I"6 
6 

Si? 
Pd 
O$hzr Elements 

HOBBIT-BROATCH LOST-FOX PROPERTY 

:82 E 
43 % 

7800 
7950 

36 

0.02 

0.1 

0.6 

88.1 
3.3 

:-: 
0:6 

52.5 49.1 
28.1 30.5 

i:: 32:: 

Ei 
1:3 

E 
1:2 

Z:Z ::i 

43195 2 

Ash Fusion (Dxidizing Atmosphere'C) 
Initial Temp 1210 
Softening Temp. 1365 
Hemispherical Temp. 1460 
Fluid Temp. 1485 
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61 % 36 % 
67 % 44 % 
74 % 51 % 

33 35 

0.07 0.03 

0.2 0.2 

0.4 0.5 

89.4 
2.8 
1.2 

Zi 

51.7 
28.7 

c: 
0:5 

::: 

i:: 

it”0 

1230 1215 
1435 1385 
1475 1465 
1500 1490 



TABLE 6.2 
MEDIUM ASH PREMIUM COAL PRODUCT 

Simuli$.;d%W~w; Plant Yield 

1O:O % Ash 
10.5 % Ash 

Proximate Anal sis 
Residual oisture i 
Ash 
Volatile Matter 
Fixed Carbon 

Net Calorific Value (Cal/ 
Gross Calorific Value (ca 9 

1 
/g) 

Hardgrove Grindability Index 

Chlorine (Xl 

Carbon Dioxide 1%) 

Total Sulphur 

Ultim;;;b;;alysis 

Hydrogen 
Nitrogen 
0 geti 
Su phur Y 

HOBBIT-BROATCH LOST-FOX PROPERTY 

Ash Fusion (Oxidizing Atmosphere°C1 
Initial Temp 
Softening Temp. 
Hemispherical Temp. 
Fluid Temp. 

:53 %% 
48 % 

Eli 
46 

0.03 

0.3 

0.6 

82.2 
3.0 

:i 
0:6 

1225 

Et 
1415 
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56 % 
59 % 
62 % 

7300 
7450 

38 43 

0.04 0.03 

0.3 0.3 

0.4 0.6 

56.1 
23.0 

l-46 
0:9 

::: 

E 

E 

1235 
1375 

:200 

1225 
1365 
1390 
1420 



6.1.3 Briquetting Coal 

Briquetting coal can be produced from most seams on the 

property. At a 19% ash level, an average simulated washplant 

yield of 82% of less than 0.8% sulphur coal can be attained. The 

gross calorific value for briquetting coal would average in excess 

of 6500 calories per gram (a.d.b.l. (See Table 6.31. 

The Hardgrove Index averages 48 for the briquetting coal. 

The tabulation of coal quality results includes ultimate 

analysis, ash fusion temperatures and ash mineral composition. 

These tests indicate a coal with carbon content (dry-ash-free 

basis) consistently greater than 90%, and an ash composition 

strongly dominated by silica and alumina with fusion temperatures 

for all products in a high range (138O“C to 1500°C at fluidity). 
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TABLE 6.3 
BRIQUETTING COAL PRODUCT 

Simul$e; ;z;h Plant Yield 

20 % Ash 
21 % Ash 

Proximate Anal sis 
Residual oisture I! 
Ash 
Volatile Matter 
Fixed Carbon 

Net Calorific Value (Cal/ 
Gross Calorific Value (ca 4 

1 
/gl 

Hardgrove Grindability Index 

Chlorine (X) 

Carbon Dioxide (Xl 

Total Sulphur 

U1tim;;;b;;alysis 

Hydrogen 
Nitrogen 
0 gen 
Su phur Y 

Ash Corn osition 
4 

2 6 
Fe20i 
Ca8 

2: 

,""a 
6 

S6 
PJ 
O&zr Elements 

HOBBIT-BROATCH LOST-FOX PROPERTY 

79 % 
82 % 
85 % 

1::: 
7::: 
E; 

51 

0.03 
1.2 
0.8 

54.8 
21.1 

Ash Fusion (Oxidizing Atmosphere'C) 
Initial Temp 1235 
Softening Temp. 1320 
Hemispherical Temp. 1345 
Fluid Temp. 1380 
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91 % 82 % 
84 5, 
87 % 

1;:: 
7::: 

1::: 
'El 

6400 6400 
6500 6500 

39 48 
0.05 
0.8 

0.03 
1.1 

0.5 0.7 

55.3 
21.3 
i:; 

i:; 
::; 

:.i 
3:9 

1240 
1330 
1355 
1385 



6.2 Procedures and Parameters 

6.2.1 Objectives 

The objectives of the 1982 coal quality analytical 

program were three fold. 

1) Characterize the Mt. Klappan coal. 

2) Examine the washability characteristics of the coal. 

3) Determine the coal quality characteristics of the 

premium low ash anthracite and the briquetting coals. 

6.2.2 Methodology 

Diamond drill hole coal seam samples, logged in detail 

and sampled by increments, (see Appendix II) were subjected 

to a full program of analytical tests and float sink studies, 

outlined on the flow sheets (Figures 6.1 and 6.2). 

A concurrent trenching program (Appendix I) provided 

back-up samples, but the 1982 quality analysis focussed on 

fresh coal seams intersected by drill holes. 

All analyses were done by Cyclone Engineering Sales 

Ltd. of Edmonton, Alberta, as per the flow sheet (Figure 6.1 

and 6.2). As a check for analytical accuracy, selected 

samples were sent to Geochemical Testing of Somerset, 

Pennsylvania, and Bituminous Coal Research of Monroeville, 

Pennsylvania. 
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MT. KLAPPAN 
DIAMOND DRILL CORE COAL TESTING PROGRAM 

1982 
PART 1 

CONTINUED ON FIGURE 6.2 
PART 2 

<q”pi 7 -- ,-ECOUCT :~ ::ALYS I S 

:ILE NO. OS*1~205.3771*2E834.CHTII 
FIGURE 6. i 
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MT q KLAPPAN 
DIAMOND DRILL CORE COAL TESTING PROGRAM 

1982 

PART 2 
SAMPLE PRODUCT ANALYSIS 

L 1 I 1 

‘IGURE 6.2 
FILE NO. 05,,[205.377182E834.CHT;1 -.,.- -- 
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‘LJ 6.2.3 Analytical Procedures 

1) 
2) 

3) 

4) 

u 

The flow sheet is divided into four main portions: 

Compositing 

Size analysis 

Detailed washability studies 

Product analysis 

6.2.3.1 Compositing 

Compositing of the incremental samples from 

each seam was guided by float-sink testing of a small 

portion of each sample to determine the yield and ash 

characteristics of the increment (Appendix III). 

Based on data available from the 1981 coal quality 

assessment a specific gravity of 1.7 was chosen for 

this initial float-sink test. 

6.2.3.2 Size Analysis 

Once composited, a portion of each composite 

sample was crushed to -3/E inch and then screened on 

28 mesh (0.6 mm) and 100 mesh (0.15 mm) screens. As 

the samples were from diamond drill core, which was 

broken up during detailed logging of the coal, an 

analysis of the larger size fractions will have to be 

done when a bulk sample is taken. 
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6.2.3.3 Float-Sink Data 

A total of 11 specific gravity fractions 

ranging from 1.4 to t2.3 gm/cc were separated out of 

the +28 and 28 x 100 mesh size fractions of each 

composite. The 100 x 0 fraction underwent froth 

flotation for periods of 30, 45, 60, 90 and 120 

seconds (Appendix III). 

Yield, ash and calorific value determinations 

done on each specific gravity fraction were used to 

group the seams according to their ability to produce 

premium and briquetting quality products. In cases 

where a seam was capable of producing both a premium 

and a briquetting coal, each gravity fraction was 

split. Cut points were then determined for each 

composite to produce final product coals with desired 

ash contents (Appendix III). 

6.2.3.4 Product Analysis 

The clean coal and raw coal products were 

subjected to extensive analytical tests, which 

included proximate analysis, total sulphur, calorific 

value and ash characteristics. Middlings from the 

premium quality products underwent only limited tests. 

- 120 - 



6.2.4 Wash Plant Simulation 

u 

c, 

An in-house computer program has been developed by 

Gulf Canada Resources Inc. that is capable of simulating coal 

preparation plant operation and calculating potential plant 

yields from run-of-mine coal. The system takes into account 

the washability characteristics of the coal, and the 

efficiency of the equipment involved in cleaning. An 

adjustment for out-of-seam dilution to be included in the 

simulation is in the development stages and is nearing 

completion. The adjustment has not been included in the 

current discussion. The simulator also has the ability to 

calculate weight averaged quality data (Appendix IV). 

In the following coal quality discussion (Section 6.6) 

the average values for various quality parameters were 

calculated using the computer simulation and are weighted by 

clean coal tonnage. These are designated computed averages. 

The yields derived from washplant simulator runs are computed 

yields. (Chlorine and carbon dioxide values cannot be 

handled by the simulation at present, and so these are weight 

averaged by hand. All chlorine values are from analysis of 

raw coal, weighted by the appropriate clean tonnages for each 

product.) 

In most cases the computed simulation did not meet the 

target ash exactly; while the target ash for the low ash 

premium coal was 5.0%, the simulation blended a product 

having an ash content of 4.9% and calculated the corres- 

ponding yield. In order to calculate the yield that could 
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d) 

d, 

be achieved at precisely 5.0X, the ash and yield values were 

plotted on a curve, and the yields at desired ash levels were 

drawn from this curve. 

The yield and ash figures reported in the print-out as part 

of the "Yield Table - Blended Route" table (Appendix 4) and the 

figures reported on the "Yield Table - Contribution Route" (also 

Appendix 4) are both calculated from the same basic set of data, 

but differ slightly due to rounding error. The design of the 

program requires that the calculations be made at two separate 

stages in the simulation run. 

For blending of the low and medium ash premium products the 

fine size fraction was discarded. The yields calculated by 

simulation indicate yield as a percent of the two size fractions 

included. These figures have been corrected to reflect yield as 

percent of the whole sample where they are tabulated in the text. 

Most quality parameters tabulated were measured from samples 

including all three size fractions, but have been weight averaged 

for blending using only the clean coal tonnages for the two size 

fractions included in the simulation. No adjustment to quality 

values can be made at this time but the average quality data will 

be representative because the discarded fine size fraction makes 

up a relatively small percentage of the total sample. 

Some differences between the simulation figures and the 

tabulated values may be noted among proximate and ultimate 

elements as both these analyses have been corrected to total 

100%. 

- 122 - 



Calorific values have been calculated from a linear 

regression generated using ash values and measured gross calorific 

values from all product and raw analyses. The formula derived 

is: 

Calorific Value (MJ/kg) = 35.46456 - (Ash % x 0.43926) 

The regression was calculated using figures on an air-dried basis 

without adjustment for the possible effect of different moisture 

values on calorific value. 

Net Calorific values are calculated using the formula: 

Net C.V. (Btu) = Gross C.V. (Btu) - 10.30 x C-bdrogen % X 9) 
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6.3 Coal Rank 

The Mt. Klappan coal is anthracite. The mean maximum 

reflectance of vitrinite in oil ranges from 2.71% to 4.70% and the 

dry mineral matter free (d.m.m.f.) volatile matter content of the 

purest washed coal available on the project, (2-5% ash), is 6% or 

less. A fuel ratio of 15, obtained by dividing the fixed carbon 

content by the volatile matter, is calculated for the same low ash 

coal. 

Anthracite coal is characterized as having a mean maximum 

reflectance in excess of 2.5X, a d.m.m.f. volatile matter content 

of between 2% and 8% (A.S.T.M.) and a fuel ratio in excess of 9 

(Japan Industrial Standards Association - J.I.S.). 

A special feature of the Mount Klappan anthracite is the 

abundance of carbonate in the ash and partings within the seam. 

During tests to determine volatile matter content, the carbonates 

in the ash produce from less than 1% to 5% carbon dioxide, which 

is reported as a part of the total volatile matter. While this 

abundance of carbonate is beneficial in terms of its effect on 

combustible sulphur, it should be noted that when ranking coal by 

the A.S.T.M. methods, carbon dioxide in excess of 1% necessitates 

the direct measurement of the carbon dioxide to eliminate its 

influence in determining the true d.m.m.f. volatile matter content 

(A.S.T.M. 0388) in the high ash anthracites. 
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6.4 Size Distribution 

The average size distribution for Mt. Klappan coals is 

strongly skewed towards the coarse fraction. Some variation 

exists from area to area but the +28 mesh fraction generally 

contains more than 75% of total sample weight. 

Coal in the Hobbit-Broatch area has the following average 

size distribution and Hardgrove Indices (H.G.I.1. (The 

percentages are averages weighted by the raw coal tonnage 

contributed by each sample interval): 

HOBBIT-BROATCH AREA 

5% Ash 10% Ash 19% Ash 

+28 68% 77% 76% 
28 x 100 19% 15% 15% 
-100 13% 8% 9% 
H.G.I. 36 46 51 

Raw 

76% 
15% 
9% 

51 

In the Lost-Fox area seams in hole DOH82005 have an average 

size distribution and H.G.I. as follows: 

LOST-FOX AREA 

5% Ash 10% Ash 19% Ash 

+28 87% 84% 84% 
28 x 100 9% 11% 10% 
-100 4% 5% 6% 
H.G.I. 33 38 39 

Raw - 

84% 
10% 

6% 
41 
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All distributions indicate a hard coal with a large coarse 

component. The Hardgrove Grindability Index shows a clear 

decreasing trend in lower ash coals indicating that the ash may be 

the softest part of the coal. The trend in size distribution 

follows the H.G.I. trend in the Lost-Fox area with a greater fine 

fraction at higher ash levels. The correlation is not so clear in 

the Hobbit-Broatch area. 

Examination of the relationship between the finer fractions 

(minus 28 mesh) and the H.G.I., through regression curve analysis, 

indicates that the H.G.I. will be a good indication of the size 

distribution of the coals on the property. 

A general trend towards a lower H.G.I., and therefore harder 

coal, for the clean coal compared to the raw coal H.G.I. indicates 

that the coal is harder than the enclosing sediments. 
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6.5 Float Sink Data 

The results of the detailed float sink studies indicate that 

the Mt. Klappan anthracite is a multi-product coal. Clean coal 

products, ranging in ash content from 5% to 25% can be produced 

from the property at good yields. Gross calorific values range 

from just under 8000 cal/gm to about 6000 cal/gm (a.d.b.1 for the 

5% to 25% ash products respectively. 

A high confidence level is assigned to the washability data 

due to the good to excellent recovery of coal in the diamond drill 

core. Relatively subdued structure and the hardness of the coal 

resulted in an average recovery in excess of 80%. As detailed 

matching of the recovered portions of the seam with the geophysi- 

cal logs indicates that the bulk of the lost core is coal, the 

washability will err slightly on the conservative side. 

All seams on the property, with the exceptions of B, D and H, 

have washability characteristics allowing cleaning of the coal to 

very low ash contents. The overall average ash content of raw 

coals is just under 28%, although individual coal intervals are 

encountered with a head ash as low as 14%. The Lost-Fox area has 

a greater proportion of low ash seams than the Hobbit-Broatch 

area. The average raw ash content of the Lost-Fox coals is just 

under 24%. 

By selection of coal intervals from the total resource, a 

range of low ash products can be produced. Cut points chosen from 

listings of float-sink results were designed to yield a low ash 
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premium product and a medium ash premium product with the balance 

of the coal intervals, and the rejects from premium coal 

production being analyzed as a briquetting coal product. An 

alternative utilization of all coal intervals to produce 

briquetting coal was also considered and a separate series of cut 

points was chosen to provide samples for overall briquetting coal 

quality analysis. 

To obtain premium coals, a cut point of 1.6 specific gravity 

or less is chosen while for briquetting coals, the cut point will 

be 1.8 specific gravity or greater, especially for the 28 x 100 

mesh size fraction. This range in cut points is mirrored by a 

variation in the percentage of near gravity material from 8% for 

coal cut at 1.8 gm/cc to 25% or greater for coals cut at 1.6 

specific gravity. 

The type of equipment required to clean the coal will depend 

on the final ash level specified. With near gravity material of 

just over 7%, cleaning of the coarser fractions (+28 and 28 x 100 

mesh) to produce briquetting coal, will be ideally suited to a 

combination of jig washer and water only cyclones, with the fine 

fraction (100 x 0 mesh) passing through froth flotation cells. On 

the other hand, cleaning of the coarser coal fractions of the 

premium coal is more suited to heavy medium circuitry with the 

fine material being combined with the middlings coal. 
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6.6 Products 

A range of products from low and medium ash premium 

anthracites to briquetting coal can be produced from the Mt. 

Klappan property. The low ash premium coals, with ash contents of 

5 to 6%, and gross calorific values of 7800 to just under 8000 

calories per gram (a.d.b.1 can be produced with a computed or 

simulated washplant yield of 36% at 5% ash. The medium ash 

premium coal at 10% ash would have a gross calorific value in the 

order of 7450 calories per gram (a.d.b.) with a computed yield of 

48%. The middlings product of both the low and medium ash coals 

can be washed to produce briquetting coal. 

Alternatively all the coal on the property can be washed to 

produce briquetting coal at 19% ash. Average total sulphur for 

all products is less than 0.8% and the Hardgrove Grindability 

Index is in the range of 35 and 48 for the low ash premium coal 

and briquetting coal respectively. Analytical results for the 

premium low and medium ash, briquetting and raw coal products are 

listed on Tables 6.4 through 6.15. 

6.6.1 Low Ash Premium Coal Product 

6.6.1.1 Computed Yield 

A 5% ash premium coal product can be produced 

from 4 selected seam intersections on the Mount 

Klappan Property at a computed yield of 36%. At 6% 

ash the yield is over 51%. The processing of rejects 
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TABLE 6.4 
PROPERTY 

Low Ash Premium Anthracite 

Size Analysis: 

+ 0.6 mm 0.6 mm - 0.15 mm 0.15 mm - 0 

73% 16% Discarded 

i 

c, 

*crushed to 3/W 

Air 
Dry 

Proximate Analysis 
Residual Moisture 
Ash : 40:; 
Volatile Matter 
Fixed Carbon E 886:: 

Total Sul hur 
Combustib P e Sulphur ; 0":: 

Chlorine. 
C&bon Dioxide t E3 

'35 
Net Calorific Value (Cal/ 
Gross Calorific Value (ca 4 

) 7800 
/g) 7950 

Ultim;;;bt;alysis 

Hydrogen % % % . 
Nitrogen 
Owen z ::i 

Ash Fu+ion: 
Initial 

(in oxidizing 
Softening 

atmosphere) 1215 1385 

Ash Analysis: 

419 

2:; 

0.5 

7850 
8000 

*;:: 

::i 

Hemispherical Fluid 

1465 1490 

93.6 
3.3 

::: 

Ti02 Na20 K20 SO3 p2°5 Trace 
Element ] 

1.5% 1.3% 0.9% 0.9% 3.6% 5.0% 
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TABLE 6.5 

Size Analysis:* 

HOBBIT-BROATCH AREA 
Low Ash Premium Coal Product 

*crushed to 318" 

Air 

Proximate Anal 
Ki 

sis 
Dry 

Residual oisture 
Ash i 40:; 
Volatile Matter 
Fixed Carbon t 886:: 

Total Sul 
Combustib P 

hut- 
e Sulphur %% 0":: 

Chlorine 
Carbon Dioxide %% o":Y2 

Hardgrove Grindability Index 36 

Net Calorific Value 
Gross Calorific Value I 

Cal/g) 7800 
Cal/g) 7950 

Ultim;;;bt;alysis 
% 88.1 

Hydrogen % 3.3 
Nitrogen 
Owen E ::i 

Ash F;;ion: 

(in oxidizing 
atmosphere) 

Ash Analysis: 

Dry 
Basis 

t*; 
88:5 

Dry fedeASh 

0.6 0.6 

7850 8250 
8000 8400 

88.7 93.1 
3.3 3.5 

::: ::: 

Initial Softening Hemispherical Fluid 

1210 1365 1460 1485 

I I I I t 

t - 

Trace 
Element 



cj TABLE 6.6 
LOST-FOX AREA 

Low Ash Premium Coal Product 
Size Analysis:* 

)I 

*crushed to 318" 

Proximate Analysis 
Residual Moisture 
Ash %% 
Volatile Matter 
Fixed Carbon ; 

Total Sul hur 
Combustib 'e 7 Sulphur ii 

Chlorine 
Carbon Dioxide ; 

Hardgrove Grindability Index 

Air 
Dry - 

ii:: 

8::: 

5.0 

8::; 

0”:: 
0.07 
0.2 

33 

0.4 

92:: 

0.4 

Net Calorific Value (Cal/g) 7800 7850 8250 
Gross Calorific Value ~(cal/g) 7950 8000 8400 

lJltim;;;b;;alysis 

Hydrogen 
Nitrogen 
Owen 

89.4 
2.8 

89.9 

:-; 
0:7 

94.6 
3.0 

ik: 

Ash F;;ion: 
Initial 

(in oxidizing 
Softening 

atmosphere) 1230 1435 

Hemispherical Fluid 

1475 1500 

Ash Analysis: 
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from premium coal production can produce an additional 

briquetting coal product (19.4% ash) at an average 

yield of 64%. 

In the Hobbit-Broatch area, seams A, I 

(lower) and J produce a 32% computed yield of 5% ash 

premium coal. An additional 67% yield of 21.1% 

briquetting coal can be gleaned from low ash coal 

rejects. 

The premium anthracite resource of the Lost- 

Fox Area is wholly contained within Seam I. At this 

locality the low ash interval is 3 metres thick and 

exceptionally clean with no rock partings. A computed 

yield of 61% of 5% ash coal can be achieved, however, 

because of the large amount of near gravity material 

in the premium coal, an insignificant amount of 

middlings coal can be produced. 

6.6.1.2 Washplant Simulation 

The washplant yield of the low ash premium 

coal was calculated using a computer generated 

simulation of the efficiency of a potential cleaning 

plant. An efficiency factor for a heavy-medium 

cyclone was applied to both the coarse (+28 mesh) and 

medium (28 x 100 mesh) size fraction in this 

simulation. The fine fraction t-100 mesh) was 

diverted to briquetting coal production. The average 

size distributions for the samples blended were: 
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Hobbit-Broatch Lost-Fox Total 

+28 68% 87% 73% 
28 x 100 19% 9% 16% 
-100 -- -- -- 

The simulated washplant blending of all low 

ash premium coal on the property produced yields as 

follows: 

Ash Computed Yield 
5.0 % 36 % 
5.5 % 44 % 
6.0 % 51 % 
6.5 % 58 % 

A significant improvement in yield at 6% ash relative 

to 5% ash is realized because of the lower percentage 

of near gravity material at 6%. To maintain as high a 

yield as possible, cleaning of the coal is best 

accomplished with heavy medium cyclone equipment. 

Computed yields for the 5% to 6.5% ash coals 

in the Lost-Fox area are greater than the average, for 

the property while higher head ashes in the 

Hobbit-Broatch resource area result in yields lower 

than the average. Computed yields are compared in the 

following table: 
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Lost-Fox 
Ash Computed Yield 

5.0 % 61 % 
5.5 % 67 % 
6.0 % 74 % 
6.5 % a5 % 

6.6.1.3 Proximate Analysis 

6.6.1.3.1 Moisture 

The overall 

Hobbit-Broatch 
Computed Yield 

32 % 
38 % 
43 % 
47 % 

average residual 

moisture for the low ash premium coals is 

0.6%., Moisture levels in the Lost-Fox area, 

at 0.5%, are somewhat less than the 0.6% in 

the Hobbit-Broatch area. 

6.6.1.3.2 Ash 

The target ash used for the 

washplant simulation runs was 5%. An overall 

computed average of 4.9% ash was achieved by 

the simulation. The range was from 4.8% 

(Hobbit-Broatch area) to 5.0% (Lost-Fox 

area). 

6.6.1.3.3 Volatile Matter 

The average volatile matter con- 

tent for the low ash premium Mt. Klappan 

coals is 6.2% (a.d.b.) or 6.0% (d.m.m.f.). 
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An increase in volatile content is noted in 

higher ash coals relative to lower ash coals. 

The contribution to total volatile matter of 

carbon dioxide by carbonates contained within 

the ash is responsible for this phenomenon. 

The low ash premium product derived from the 

slightly higher ash coal of the Hobbit- 

Broatch area has a volatile content of 6.6% 

a.d.b. (6.4% d.m.m.f.1 compared with 5.2% 

a.d.b. (4.9% d.m.m.f.) for Lost-Fox. 

6.6.1.3.4 Fixed Carbon 

The average fixed carbon content 

for low ash premium products for both areas 

is 88.3% a.d.b. (94.0% d.m.m.f.1. Variation 

between the Hobbit-Broatch and Lost-Fox areas 

is as follows: 

Hobbit-Broatch 
Lost-Fox 

F.C. F.C. 
(a.d.b.1 (d.m.m.f.1 
88.0 % 93.6 % 
89.3 % 95.1 % 

6.6.1.4 Total Sulphur 

The average total sulphur property-wide for 

low ash premium coals is 0.5%. In the Hobbit-Broatch 

area, sulphur values average nearly 0.6%, while a 

decrease to 0.4% is noted for the Lost-Fox area. 
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6.6.1.5 Calorific Value 

The washplant simulation program approximates 

a calorific value for coal of a target ash through a 

linear regression calculation. The calculated 

gross calorific value for the computed average 4.9% 

ash coal is 7950 Cal/g (a.d.b.1. (Net calorific value 

is 7800 Cal/g (a.d.b.).) 

6.6.1.6 Hardgrove Grindability Index 

The tendency in the Mt. Klappan anthracite is 

for low ash products to have correspondingly low 

Hardgrove Indices. Increasing ash content is 

accompanied by a decrease in hardness, indicating that 

the coal is harder than the ash. The average H.G.I. 

for low ash premium coals on the property is 35. The 

Hobbit- Broatch average H.G.I. is 36, while the 

Lost-Fox coal is especially hard at an H.G.I. of 33. 

6.6.1.7 Ultimate Analysis 

Ultimate analytical results indicate an 

average dry ash free carbon content 93.6%. In the 

Lost-Fox area the carbon content (d.a.f.) rises to 

nearly 95% while in the Hobbit-Broatch area it is just 

over 93%. 

The hydrogen content averages just over 3% 
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for the total property (measured on the air-dried 

basis used to calculate net calorific value). It is 

slightly higher in the Hobbit-Broatch area. 

Nitrogen levels average just over 1% for all 

areas. The low nitrogen conforms with preferred 

industrial limits for power generation. 

Nitrogen 

Mt. Klappan Anthracite 1.1 - 1.2 % 
Japan Electric Power Industry (maximum) 1.8 % 

Japan Electric Power Industry (preferred) 1.6 % 

6.6.1.8 Ash Fusion Temperatures 

For the premium products of Mt. Klappan 

anthracite, the average initial deformation 

temperature and fluid temperature of ash, as measured 

in an oxidizing atmosphere, are above 1200°C and 

1400°C respectively - meeting the requirements for 

most boiler applications. Temperatures for the ash of 

Lost-Fox coals are in a slightly higher range than for 

the ash of coals from the Hobbit-Broatch area. 

Oxidizing 

Atmosphere "C Hobbit-Broatch Lost-Fox Total 

Initial Temp. 1210 1230 1215 

Softening Temp. 1365 1435 1385 

Hemispherical Temp. 1460 1475 1465 

Fluid Temp. 1485 1500 1490 
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Reducing 

Atmoshere "C Hobbit-Broatch Lost-Fox Total 

Initial Temp. 1195 1230 1205 

Softening Temp. 1355 1425 1370 

Hemispherical Temp. 1410 1460 1425 

Fluid Temp. 1460 1500 1470 

6.6.1.9 Ash Mineral Composition 

Ash material remaining in the low ash premium 

coal is composed of approximately 50% silica, 30% 

alumina and relatively low proportions of the more 

basic minerals - none contributing more than 4% to the 

total mineral composition. Compared with the Hobbit- 

Broatch coal, the ash in the Lost-Fox coal has a 

slightly greater percentage of basic minerals, but 

there is no significant effect on ash fusion 

temperatures. 

6.6.1.10 Middlings Product 

The middlings briquetting coal is cleaned to 

an average ash content of 20 - 25%. Average quality 

data for both resource areas are: 

Middlings Coal 

Yield 64 % 
Ash 19.4% 

Gross Calorific Value (Cal/g) 6450 
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4 6.6.2 Medium Ash Premium Coal Product 
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6.6.2.1 Computed Yield 

Eighteen seam intersections property-wide can 

be cleaned to produce a medium ash premium coal 

product (10% ash) at a computed yield of 48%. The 

rejects from premium coal production can be washed to 

produce a briquetting coal product (ash approximately 

25%) with an average yield of 12%. The thirteen seam 

intervals in the Hobbit-Broatch area, capable of 

producing a medium ash premium coal have an average 

computed yield of 45% at 10% ash. Selected intervals 

in seams I, J, K and L in the Lost-Fox area have an 
average 59% computed yield at 10% ash. One additional 

interval, from seam G in the Summit resource area, 

contributes to the medium ash premium coal resource. 

6.6.2.2 Washplant Simulation 

The washplant simulation for medium ash pre- 

mium coal was also run using heavy-medium cyclone 

equipment for the cleaning of the coarse and medium 
fractions. The fine fraction (-100 mesh) was not 

included. The average size distribution of medium ash 

premium coal, weighted by raw coal tonnage coal is as 

follows: 

Hobbit-Broatch Lost-Fox Total 
+28 mesh 77% 84% 79% 
28 x 100 mesh 15% 11% 13% 
-100 mesh (discarded) -- -_ _- 
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Ash 

9.5% 

10.0% 

10.5% 

Hobbit-Broatch Lost-Fox 

Yield Yield 

43% 56% 

45% 59% 

48% 62% 

Total 

46% 

48% 

51% 

Variation in yield against selected ash 

level is relatively small, demonstrating that the 

percentage of near gravity material is much less than 

for the low ash premium coal. 

6.6.2.3 Proximate Analysis 

6.6.2.3.1 Moisture 

The average residual moisture for 

medium ash premium coal is O.B%. There is 

not much variation between resource areas; 

the Lost- Fox moisture value (0.7%) is 

slightly lower than the Hobbit-Broatch value 

(0.9%). 

6.6.2.3.2 Ash 

Computed ash values are based on 

a target ash of 10% and average 9.6% overall. 

They vary from 9.6% (Hobbit-Broatch area) to 

9.8% (Lost-Fox area). 
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TABLE 6.7 
PROPERTY 

Medium Ash Premium Anthracite 

Size Analysis:* 

*crushed to 3/E" 

Air 
Dry - 

Proximate Anal sis 
Residual oisture fl 
Ash 2 9":: 
Volatile Matter 
Fixed Carbon : 826:: 

Total Sul hur 
Combustib f e Sulphur 

Chlorine 0 03 
Carbon Dioxide %% 0:3 
HGI 
Net Calorific Value (call 

9 
1 

Gross Calorific Value (ca /g) 

Ultim;;;b;;alysis 
% 82.8 

Hydrogen % 2.9 
Nitrogen 
Wvw ; ::i 

Ash Ft;ion: 
Initial 

(in oxidizing 
Softening 

atmosphere) 1225 1365 

Ash Analysis: 

Dry 
Basis 

x 
83:5 

0.6 

83.5 
E 
2:3 

Hemispherical 

1390 

927:: 

92.4 

:-: 
2:6 

Fluid 

1420 

1 
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TABLE 6.8 

Size Analysis: 

HOBBIT-BROATCH AREA 
Medium Ash Premium Coal Product 

*crushed to 3/E" 

Air 

Proximate Anal 
Dry 

Residual oisture i 
sis - 

Ash %% 9":: 
Volatile Matter 
Fixed Carbon i 827:; 

Total Sul hur 
Combustib P e Sulphur : 0":: 

Chlorine 0 03 
Carbon Dioxide %% 0:3 

Hardgrove Grindability Index 46 

Net Calorific Value 
Gross Calorific Value Ic'ii$i\ !% 

Ultim;,t;bt;alysis 

Hydrogen 
Nitrogen 
Oxygen 

Ash Fi;ion: 
Initial 

(in oxidizing 
Softening 

atmosphere1 1225 1360 

Ash Analysis: 

07 Bas s 

9: 
8219 

0.6 

7400 
7550 

8Z 
::i 

Hemispherical Fluid 

1385 1415 

Ti02 

t 
1.1% 



TABLE 6.9 
LOST-FOX AREA 

Size Analysis:* 
Medium Ash Premium Coal Product 

*crushed to 3/W 

Air 

Proximate Anal sis 
Dry 

fl 
- 

Residual oisture 
Ash ; 
Volatile Matter % 

L$; 

Fixed Carbon % 8314 

Total Sul hut- 
Combustib P e Sulphur ; 0":: 

Chlorine 0 04 
Carbon Dioxide ; 0:3 

Hardgrove Grindability Index 38 

Net Calorific Value (Cal/g) 7300 
Gross Calorific Value (Cal/g) 7450 

7350 
7500 

Ultim;;;b;;alysis 
% 83.6 

Hydrogen % 2.7 
Nitrogen 
W9en E ::: 

Ash Fy;ion: 

(in oxidizing 
Initial Softening 

atmosphere) 1235 1375 

Ash Analysis: 

Dry 
Basis 

E 
84:0 

0.4 

“2: 
::: 

Hemispherical 

1390 

93.4 
3.0 

::: 

Fluid 

1410 

] 
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6.6.2.3.3 Volatile Matter 

The average volatile matter con- 

tent for medium ash premium coals is 6.8% 

(a.d.b.1 or 6.5% (d.m.m.f.l. Some variation 

can be seen between the Hobbit-Broatch area 

(7.3% a.d.b., 7.1% d.m.m.f.1 and the Lost- 

Fox area (6.1% a.d.b., 5.8% d.m.m.f.1. 

6.6.2.3.4 Fixed Carbon 

Fixed carbon levels for the medium 

ash coal are slightly lower than for the low 

ash premium coal on an air dried basis 

(82.8%) but in much the same range on a 

d.m.m.f. basis (93.5%). 

6.6.2.4 Total Sulphur 

The average total sulphur content for the 

medium ash premium coals on the property is 0.6%. The 

average sulphur content in the Hobbit-Broatch area is 

raised to slightly over 0.6% by a single anomalously 

high value in an intersection of seam J. In almost 

all other sampled intervals, sulphur levels are lower 

than this average. 
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In the Lost-Fox area the average sulphur 

content of the medium ash clean coal is 0.4% 

reflecting the generally low level of sulphur in raw 

coals of this area. 

6.6.2.5 Calorific Value 

The calculated gross calorific value of the 

medium ash premium coal with a computed average ash 

content of 9.6% is 7450 Cal/g (a.d.b.l Net calorific 

value is 7300 Cal/g (a.d.b.1 

6.6.2.6 Hardgrove Grindability Index 

An increase in the ash content of 5% from the 

low ash premium coal to the medium ash premium coal 

has resulted in a corresponding increase in the Hard- 

grove Index from an average of 35 to an average of 43. 

This clearly demonstrates the effect of an increase in 

ash on the hardness of the coal product. The average 

H.G.I. for the Hobbit-Broatch coal and Lost-Fox coal 

is 46 and 38 respectively. 

6.6.2.7 Ultimate Analysis 

Carbon content (d.a.f. basis) of the medium 

ash premium coal is above 90% for all areas. It is 

over 93% in the Lost-Fox area and just under 92% in 

the Hobbit-Broatch area. 
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Hydrogen content (a.d.b.1 is 3% or less in 

all areas, 2.7% in the Lost-Fox area. 

Nitrogen levels range from 1.0 to 1.1% 

(a.d.b.1. 

6.6.2.8 Ash Fusion Temperatures 

The initial deformation temperature and fluid 

temperature (in an oxidizing atmosphere) of ash of the 

medium ash premium coal is in excess of 12OO'C and 

14OO'C respectively. Temperatures are much the same 

in all areas. The span between the softening tempera- 

ture and the hemispherical temperature in the medium 

ash premium coal is much less than for the low ash 

premium coal. 

Oxidizing 

Atmosphere"C Hobbit-Broatch Lost-Fox Total 

Initial Temp. 1225 1235 1225 

Softening Temp. 1360 1375 1365 

Hemispherical Temp. 1385 1390 1390 
Fluid Temp. 1415 1410 1420 

Reducing 

Atmosphere'C Hobbit-Broatch Lost-Fox Total 

Initial Temp. 1220 1230 1220 

Softening Temp. 1350 1370 1355 

Hemispherical Temp. 1375 1385 1380 

Fluid Temp. 1405 1400 1405 
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6.6.2.9 Ash Mineral Composition 

The silica level of 56% is higher, and 

alumina level of 23% is lower for the medium ash 

premium coal than the values for the low ash product. 

The Lost- Fox medium ash coal contains slightly less 

iron and more calcium and phosphorous than the 

Hobbit-Broatch medium ash coal. The content of other 

elements is comparable for the two areas. 

6.6.2.10 Middlings Product 

A briquetting coal by-product can be derived 

from medium ash premium coal production everywhere 

except in the Lost-Fox area. The average quality 

reported is as follows: 
Briquetting 

Product 

Yield 12 % 

Ash 25.1 % 

Gross Calorific Value (Cal/g) 5850 

6.6.3 Briquetting Coal Product 

6.6.3.1 Introduction 

Briquetting coal can be produced from the Mt. 

Klappan property either as an alternative to, or in 

addition to the premium products. When produced as an 

additional product, the briquetting coal would be 
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derived from the coal intervals not included in the 

premium coal production. The remainder of the 

discussion on briquetting coals is confined to 

description of the briquetting coal when produced from 

all seams on the property. 

6.6.3.2 Computed Yield 

Thirty-six seam intervals property-wide can 

yield a briquetting coal of 19% ash content, 6 of 

these without cleaning. The average computed yield of 

19% ash briquetting coal is 82%. 

In the Hobbit-Broatch area 26 seam intervals 

can produce a briquetting quality coal with an average 

computed yield of 79%. The Lost-Fox briquetting coal 

resource is derived from 7 seam intervals, 3 of which 

have sufficiently low ash to be produced without 

cleaning. The average yield in this area is 91%. 

Three seam intervals in the Summit resource 

area also contribute to the total briquetting coal 

resource. 

6.6.3.3 Washplant Simulation 

The washplant yields for briquetting coal can 

be tabulated as follows: 
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u TABLE 6.10 
PROPERTY 

Brfquetting Anthracite 

Size Analysis:* 

11 

*crushed to 3/B" 

Proximate Anal sis 
Residual oisture il 
Ash : 
Volatile Matter 
Fixed Carbon 2 

Total Sul 
Y 

hur 
Combustib e Sulphur %% 

Chlorine 
;.ybon Dioxide z 

Net Calorific Value (Cal/ 1 
Gross Calorific Value (ca 4 /g) 

Ultim;;;bi;alysis 

Hydrogen 
Nitrogen 
Owen 

‘E 
0:9 

Ash Fy;ion: 

(in oxidizing 
atmosphere) 

% 3.4 

Initial Softening 

1240 1330 

Ash Analysis: 

Air 
Dry - 

1::: 
7;:: 

W 
Basis 

$3’ 
7218 

0.7 

6500 
6600 

73.5 

Fj:i 

Hemispherical 

1355 

1013 
89.7 

0.9 

“i:! 
::: 

Fluid 

I385 
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Size Analysis:* 

TABLE 6.11 
HOBBIT-BROATCH AREA 

Brlquetting Coal Product 

I + 0.6 mm I 0.6 mm - 0.15 mm I 0.15 mm - 0 I 

I 76% 
I 

15% 
I 

9% 
I 

*crushed to 318" 

Air 

Proximate Analysis 
Dry - 

Residual Moisture 
Ash ii 1;:; 
Volatile Matter 
Fixed Carbon E 7;:: 

Total Sul hur 
Combustib 7 e Sulphur 

Chlorine 
Carbon Dioxide 

Hardgrove Grindability Index 51 

Net Calorific Value (Cal/g) 6400 
Gross Calorific Value (Cal/g) 6500 

Ultim;;;b.;alysis 
% 72.0 

Hydrogen % 
Nitrogen Et 
Ow9en : 3:5 

Ash Fy;ion: 
Initial 

(in oxidizing 
Softening 

atmosphere) 1235 1320 

Ash Analysis: 

B% Dry EeASh 

1910 

7;:: 

0.8 1.0 

6450 8000 
6600 8150 

73.1 

$4 
3:6 

Hemispherical Fluid 

1345 1380 

1015 
89.5 

90.2 
3.3 

hi 

Ti02 Na20 K20 SO3 p2O5 Trace 
Elements 

0.7% 1.4% 1.0% 2.5% 1.3% 3.8% 
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Size Analysis: 

TABLE 6.12 
LOST-FOX AREA 

Briquetting Coal Product 

+ 0.6 mm 0.6 mm - 0.15 mm 0.15 mm - 0 

04% 10% 6% 

*crushed to 3/a" 

Air 

Proximate Anal sis 
Residual oisture il 
Ash 
Volatile Matter 
Fixed Carbon 

Dry - 

Total Sul hur 
Combustib 7 e Sulphur 

Hardgrove Grindability Index 39 

Net Calorific Value (Cal/g) 6400 
Gross Calorific Value (Cal/g) 6500 

Ultim;;;b;;alysis 

Hydrogen 
Nitrogen 
Owen 

% 72.2 
% 2.4 

: 30:: 

Ash Fizion: 

(in oxydizing 
atmosphere) 

Ash Analysis: 

Initial Softening Hemispherical Fluid 

1265 1360 1375 1400 

19.0 

7::; 

0.5 

6550 
6650 

9::; 

0.6 

w 
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Total Property 

Hobbit-Broatch Area 

Lost-Fox Area 

Briquetting 

Product Yield 

a2 % 
79 % 

91 % 

At the ash level of the briquetting coal, the 

near gravity material for all size fractions in all 

areas declines to less than 7%. The equipment 

requirements are therefore simplified and cleaning is 

accomplished by jig washer for the +28 mesh fraction, 

2 stage water cyclone for the 28 x 100 mesh fraction 

and froth floatation for the -100 mesh fraction. The 

average size distribution of briquetting coal samples, 

weighted by raw coal tonnage is: 

Hobbit-Broatch Lost-Fox Total 

+2a mesh 76% 84% 
28 x 100 mesh 15% 10% 

-100 mesh 9% 6% 

6.6.3.4 Proximate Analysis 

6.6.3.4.1 Moisture 

78% 
14% 

a% 

The residual moisture content of 

the briquetting coal product is 1.6%. 

Moisture content of the Mt. Klappan anthra- 

cite rises uniformly with ash content and it 
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is thought that a large percentage of the 

residual moisture is bound in the clays of 

the ash rather than within the coal. The 

average value quoted above, however, is 

higher than that for the total average raw 

coal resource. Incomplete air drying of the 

briquetting coal samples prior to moisture 

determination is suspected; this possiblity 

is currently being investigated. Average 

values for both the Hobbit-Broatch (1.5%) and 

the Lost-Fox area (2.0%) are affected, though 

the case in the Lost-Fox area seems more 

extreme. 

6.6.3.4.2 Ash 

Washplant simulation runs were 

carried out with a target ash of 19%. The 

overall average ash content of the 

briquetting coal is 18.6%. The figure for 

the Hobbit-Broatch area is 18.7% but several 

low ash intervals in the Lost-Fox area reduce 

the average slightly in this area to just 

under 18.6%. 

6.6.3.4.3 Volatile Matter 

As discussed previously, the 

measure of volatile matter content for higher 

ash products is strongly influenced by the 
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carbon dioxide contribution from carbonates 

in the ash. The elevated average values for 

volatile matter content of 8.2% (a.d.b.1 and 

8.3% (d.m.m.f.1 illustrates that the problem 

is equally evident in both resource areas. 

6.6.3.4.4 Fixed Carbon 

The average fixed carbon content 

is reduced in the briquetting product to 

71.6% (a.d.b.1 but on a d.m.m.f. basis it is 

still found to exceed 90%. 

6.6.3.5 Total Sulphur 

The average total sulphur content of the 

briquetting coal is 0.7%. As with the other product 

coals, slightly higher levels are seen in the 

Hobbit-Broatch area (0.8%) and somewhat lower levels 

in the Lost-Fox area (0.5%). 

6.6.3.6 Calorific Value 

The average gross calorific value for 

briquetting coal from both resource areas exceeds 6500 

cal/gm (a.d.b.1. 
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u 

c, 

Gross Net 

Area Ash% C.V.cia;;.b) 
C.V. (a.d.b.1 

ml /9 - 

Hobbit-Broatch 18.7 6500 6400 
Lost-Fox 18.6 6500 6400 
Total Property 18.6 6500 6400 

6.6.3.7 Hardgrove Index 

A relatively high H.G.I. is expected at the 

ash level of the Mt. Klappan briquetting coal. The 

average H.G.I. for both areas is 48. The H.G.I. of 

the Hobbit-Broatch coal is 51 while that for the lower 

ash Lost-Fox coal is 39. 

6.6.3.8 Ultimate Analysis 

The property-wide average carbon content 

(d.a.f.1 of briquetting coal is 90.6%. This varies 

from 90.2% in the Hobbit-Broatch area to 91.0% in the 

Lost-Fox area. At the higher ash levels of the 

briquetting coal and raw coal products, the presence 

of carbonate and sulphur in the ash interfere with the 

linear relationships between ultimate ash elements 

(particularly carbon) and ash observed in the lower 

ash products. 

Hydrogen levels in briquetting coal are 2.5% 

(a.d.b.l overall, varying from 2.4% in the Lost-Fox 

area to 2.6% in the Hobbit-Broatch area. 

Nitrogen levels average just under 1% 
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0 6.6.3.9 Ash Fusion Temperatures 

Ash fusion temperatures remain fairly uniform 

in all areas; though they are slightly higher for ash 

from the Lost-Fox briquetting coals. 
Oxidizing 

Atmosphere "C Hobbit-Broatch Lost-Fox Total 
Initial Temp. 1235 1265 1240 
Softening Temp. 1320 1360 1330 
Hemispherical Temp. 1345 1375 1355 
Fluid Temp. 1380 1400 1385 

Reducing 
Atmosphere 'C 

Initial Temp. 
Hobbit-Broatch Lost-Fox Total 

1220 1245 1225 
Softening Temp. 1300 1335 1310 
Hemispherical Temp. 1325 1350 1335 
Fluid Temp. 1360 1385 1370 

6.6.3.10 Ash Mineral Composition 

Silica levels of briquetting ash average 55% 

up to almost 58%, while alumina levels average 21%. 

In the high ash coals a slightly greater proportion of 

basic minerals is noted. 

6.6.3.11 Additional Briquetting Product 

c3 

The quality of the additional briquetting 

coal is represented by a suite of samples excluded 

from the premium coal resource, with quality reported 

as cleaned to 19% ash and averaged by simulation. The 

overall average yield is 55%. The average quality is 

as follows: 
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0 

c, 

Proximate Analysis 

Residual Moisture 

Ash 

Volatile Matter 

Fixed Carbon 

Total Sulphur 

Calorific Value (Cal/g) 

Hardgrove Index 

1.4 % 

18.4 % 

8.2 % 

72.0 % 

1.1 % 
6550 

52 

In general the average quality for this group 

of briquetting coal samples is very similar to the 

average quality obtained when all resources of the Mt. 

Klappan property are devoted to the production of 

briquetting coal. 

6.6.4 Raw Coal Product 

The same seam intervals that comprise the briquetting 

coal product are considered, in an uncleaned state, as the 

raw product. Analytical results are summarized in Tables 

6.13, 6.14, and 6.15. 

6.6.4.1 Proximate Analysis 

6.6.4.1.1 Moisture 

The total average residual mois- 

ture of raw Mt. Klappan anthracite is 1.6%. 
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0 

0 

TABLE 6.13 
PROPERTY 

Raw Coal Product 

Size Analysis:* 

JYLI.I*::I”“I 

*crushed to 3/B" 

Air 
Dry - BE% 

Proximate Anal sis 
Residual oisture 7.l 
Ash E 2::: 
Volatile Matter 
Fixed Carbon t 628:: 

Total Sul hur 0.8 
Combustib e e Sulphur : 0":: 

1.2 

Chlorine 
Carbon Dioxide ; E3 
Hardgrove Grindability Index 49 

Net Calorific Value 
Gross Calorific Value /E'1::] %?! - 

5550 
5650 

Ultim;a;bt;alysis 

Hydrogen 
Nitrogen 
Owen 

g:*: . 

i:: 

Ash F!;ion: 
Initial 

(in oxidizing 
Softening Hemispherical Fluid 

atmosphere) 1240 1290 1315 1355 
Ash Analysis: 

CaO W' 

f 
5.3% 3.1% 

Ti02 Na20 ‘(20 SO3 p205 

0.6% 1.3% 1.0% 3.6% 1.2% 
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0 
Size Analysis:* 

TABLE 6.14 
HOBBIT-BROATCH AREA 

Raw Coal Product 

11 

*crushed to 3/8" 

0 

Proximate Anal sis 
Residual oisture il 
Ash %% 
Volatile Matter 
Fixed Carbon i 

Total Sul hur 
Combustib P e Sulphur 

Chlorine 
Carbon Dioxide : 

Hardgrove Grindability Index 

Net Calorific Value 
Gross Calorific Value Ic'"ai\i] 

Ultim;;;b;;alysis 

Hydrogen 
Nitrogen 
Oxygen 

Ash Fi;ion: 

(in oxidizing 
atmosphere) 

Ash Analysis: 

2::: 
628:: 

0.03 
2.6 

'6 64.0 
% 

E-i 
: 2:2 

Initial Softening 

1240 1285 

2E 
6218 

1.0 

5450 
5550 

Hemispherical 

1310 

11:s 
88.2 

1.4 

Fluid 

1345 
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0 
Size Analysis:* 

TABLE 6.15 
LOST-FOX AREA 

Raw Coal Product 

r-:-li,z’“.l 

*crushed to 3/B" 

Air . 
Proximate Anal sis 

Dry - 
Residual oisture It; 
Ash %% 232:: 
Volatile Matter 
Fixed Carbon 

Total Sul 
Combustib Y 

hur 
e Sulphur 

Chlorine 
Carbon Dioxide 

79 
: 66:2 

; 0":: 

Hardgrove Grindability Index 41 

Net Calorific Value (Cal/g) 5900 
Gross Calorific Value (Cal/g) 6000 

Hydrogen 
Nitrogen 
Oxygen 

Ash Fizion: 
-L. 

(in oxidizing 
atmosphere) 

Ash Analysis: 

Initial Softening Hemispherical 

1235 1290 1320 

B% 

2412 

6::: 

0.4 0.6 

1017 
89.3 

7950 
8100 

93.1 
2.8 

::: 

Fluid 

1365 
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This figure is slightly high for an 

anthracite but can be explained by the excess 

moisture contributed by clays in the ash. 

The figure for the Hobbit-Broatch area, 1.3%, 

is also reasonable. For the Lost-Fox area 

the reported average moisture content of 2.2% 

is considered to be much too high for the 

generally lower ash levels in this area. 

Analytical results for these samples are 

being reviewed. 

6.6.4.1.2 Ash 

The total theoretical average raw 

ash content is 27.7%. The ash level in the 

Hobbit-Broatch area (28.4%) dominates the 

average as most of the resource is contained 

in this area. Raw ash levels in the Lost-Fox 

area are significantly lower (23.7%). 

6.6.4.1.3 Volatile Matter 

Variation in volatile matter 

content across the property is minimal. 

Average levels are 8.1% (a.d.b.) or 8.2% 

(d.m.m.f.1 again reflecting the inclusion of 

some carbon dioxide as a volatile. 
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6.6.4.1.4 Fixed Carbon 

Fixed carbon content measured on 

an air dried basis is 62.6% but as with other 

products, the d.m.m.f. carbon content remains 

above 90% (though slightly reduced due to the 

inflated volatile content). 

6.6.4.2 Total Sulphur 

The average total sulphur content of the raw 

coal is 0.8X, though there is considerable variation 

in sulphur from area to area. The Hobbit-Broatch 

average raw coal total sulphur content of 1.0% is 

raised beacuse of the inclusion of a few intervals 

within seams 'B, G, H and J which have sulphur levels 

as high as 3.1%. The bulk of the sulphur in these 

high sulphur intervals is pyritic sulphur and is 

therefore non-combustible and removed with the ash 

when the coal is washed. The specific gravity of 

pyrite is high enough that even the slightest cleaning' 

will remove it. The remaining combustible sulphur is 

controlled to some extent by the carbonate content of 

the ash. 

The Lost-Fox raw coal has a 0.4% average 

total sulphur content. No seams in this area contain 

appreciable quantities of pyrite. 
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Generally, all seams with sulphur levels 

above 0.80% are found to contain more than 50% incom- 

bustible pyritic sulphur. Levels of combustible 

sulphur remain below 0.5% overall. 

6.6.4.3 Calorific Value 

The raw coal of the Mt. Klappan property, 

with an ash content of 27.7% has an average gross 

calorific value of 5550 cal/gm (a.d.b.1. The gross 

calorific value of Hobbit-Broatch raw coal is slightly 

lower. The Lost-Fox raw coal at an average 23.7% ash 

level, has an average gross calorific value of 6000 

cal/gm (a.d.b.1. This coal may be mined for selected 

markets without cleaning. 

6.6.4.4 Hardgrove Grindability Index 

As expected, since raw ash levels are only 

very slightly higher than ash levels in the briquet- 

ting coal, the theoretical average Hardgrove Index of 

the raw coal product is 49. 

6.6.4.5 Ultimate Analysis 

The significance of raw coal ultimate 
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analyses is reduced because of the high ash levels 

involved. Overall reported average carbon content 

(d.a.f.1 is 91.5%, ranging from 91.0% in the 

Hobbit-Broatch area to 93.1% in the Lost-Fox area. 

Hydrogen levels range from 2.1% to 2.3%, 

averaging 2.2% (dl a.d.b.l. 

Nitrogen levels are 0.8% (a.d.b.1 property- 

wide. 

6.6.4.6 Ash Fusion Temperatures 

Fusion temperatures of raw coal ash are very 

slightly higher in the Lost--ox area but are otherwise 

uniform. The temperature span from initial 

deformation to fluid point is rmch reduced in raw coal 

compared with the lower ash products. 

Oxidizing 
Atmosphere 'C Hobbit-Broatch 

Initial Temp. 1240 
Softening Temp. 1285 
Hemispherical Temp. 1310 
Fluid Temp. 1345 

Reducing 
Atmosphere Y Hobbit-Broatch 

Initial Temp. 1190 
Softening Temp. 1240 
Hemispherical Temp. 1265 
Fluid Temp. 1305 
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Lost-Fox Total 
1235 1240 
1290 1290 
1320 1315 
1365 1355 

Lost-Fox Total 
1180 1190 
1230 1245 
1255 1265 
1300 1310 



6.6.4.7 Ash Mineral Composition 

Raw ash includes a substantially higher 

percentage of basic minerals than any of the cleaned 

products. Iron oxide levels, for example, are 8% 

overall and above 10% in the Lost-Fox area. Silica 

levels are about 50% overall. Alumina levels average 

just under 22%. 
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25, 26, 35, 36 
41, 42, 51, 52 PTN 
43, 44, 53, 54 R'N 
45, 46., 55, 56 PTN 
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A set of 17 1:lO 000 map sheets covering the i%unt Klappan 
Anthracite Property was conpiled frcm existing federal airphoto 
coverage in May, 1982 by Western Photcgranmtry of Edmonton. In 
August, 1982 McElhanney Surveyhg and Engineering Ltd. of Vamnwer, 
and Western Photcgranmtry were aqtracted to provide, respectively, a 
new s&of airphotcgraphs and surveyed amtrol, for the preparation of 
a 1:s 000 scale rrap set. !the photography was mmpleted on Septeher 
15, 1982, but due to inclement weather the surveying was pcstpmed 
until spring of 1983. 
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/ Western Phokgrmmee4ry 
17007 -107 Avenue 

u Edmonton, Alberta TSSlG3 
Telephone (403)483-7722 
Telex037-2537 

1982 04 14 

OUR FILE NO. Q 566 

Gulf Canada Resources Inc. 
9th Floor 
401 - 9th Avenue, S.W. 
CALGARY, Alberta 
T2P 2H7 

Attention: Mr. John Innis 
Coal Division 

Dear Sir: 

Re: MOUNT KLAPPEN PROPERTY - TOPOGRAPHIC MAPPING 

Following our discussions with Mr. Brian Flynn of your company we are 
pleased to submit our proposal and cost estimates to,undqrtake mapping 
on this property. 

The attached plan shows the limits of the area to be-mapped. Also 
shown are the flight lines of existing Federal Government I:60000 
scale aerial photography, which would be used. We have researched the 
availability of existing ground control in the area. This is obtainable 
from B.C. Government, trig control division. A total of twelve stations 
are established,and they range from 2nd to 4th order horizontally and 
fourth order vertically. We propose to supplement this with additional 
vertical values obtained from the 1:50000 map sheets - 104 H 2, 3, 6 & 7 
covering the area. All coordinates will be based upon the U.T.M. grid 
system and Geodetic Datum. In addition we have contacted B.C. Rail to 
confirm that data is available on the railroad bed (to Cease Lake). 
This would enable us to incorporate this data onto our mapping. Any 
coordinates supplied through this source would be used to increase the 
control network. 

Division of Underwood McLellan Ltd. 



Gulf Canada Resources Inc. 
1982 04 14 >^ . ../z 

The resultant accuracy of mapping is not expected to be to the standards 
and general specifications of the Canadian Association of Aerial Surveyors. 
We understand that for ~the purposes of this mapping that this use of 
existing control is acceptable. Subsequently, the main areas of concern 
would be re-flown and mapped at a larger scale using new ground control 
as required. 

The mapping to be produced now would be at a scale of 1:lOOOO with 10.0 
metre contours interval. The final sheets would be supplied on a cronar 
positive from scribed negatives produced from the pencil manuscripts. 
This would result in a high quality reproducible product rather than the 
cheaper pencil manuscript. The final sheet layout is understood to be 
required on a system based upon the coal licences. At the time of plotting, 
we also understand that a number of field check point (+ 200) are to be 
selected by your department. These points would be ploEed onto the pencil 
manuscripts for later use by field staff. 

costs 

a) To obtain all existing field control data and undertake aerial 
triangulation of 27 overlaps from 1:60000 scale photography. $1930.00 

b) To compile topographic mapping in pencil manuscripts at a scale of 
1:lOOOO showing 10.0 metre contours. 27.5d per hectare. 

c) To produce reproducible cronar positive map sheets from b) 
24c per hectare. 

The area outlined is calculated to measure 24300.hectares and our unit 
prices would apply to the area actually mapped. 

All mapping would be carried out in our Edmonton offices. Our facilities 
being the largest photogrammetric operation in Western Canada. We have 
successfully undertaken numerous mapping projects over the past twelve 
years for clients in the mining industry, with special emphasis on the 
coal mining area. 

These clients include: 

Baroid Canada Ltd. Manalta Coal Ltd. 
Canadian Island Creek Coals Ltd. McIntyre Mines Ltd. 
Cardinal River Coals Ltd. Precambrian Shield Resources 
Denthen Resources Ltd. Suncor Inc. 
Esso Resources Ltd. Syncrude Ltd. 
Luscar Ltd. Union Oil Co. Canada Ltd. 

. ../3 
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Digitizing 

An alternative to conventional line mapping is suggested. This being 
the production of digitally recorded data. This would be produced by 
direct recording from the same aerial photography used for line mapping. 
By use of our photogrammetric instruments encoded to digitizers we are 
able to store the + 30,000 data points recorded on our in-house Prime 
computer system. i&a can also produce contour plots at I:10000 scale by 
use of in-house software and hardware. The data can be supplied on 9 
track tape or other format for use by Gulf Canada Resources as required. 
Costs for digital mapping would be 546 per hectare plus costs for control 
acquisition and aerial triangulation = $1930.00 (see item (a) under con- 
ventional mapping). 

We would be pleased to discuss our digital methods in more detail with 
you. In this regard Mike Toomey of our company will be in Calgary on 
April 16 and would be able to elaborate on this aspect at your convenience. 

We anticipate that all work on this project, either conventional mapping 
or digital can be completed within one month from our receipt of your 
acceptance of our proposal. 

u J We appreciate this opportunity to offer our services to your company. 

Yours truly, / 

WESTERN PHOTOGRAMMETRY 

L&2z&$l?M& 
J.R. Synwhds 
MAPPING MANAGER 

JRS/mck 

'Encl: 



McElhanney Surveying 
& Engineering Ltd 
200 - 1166 Alberni Street. Vancouver. B.C. 
Canada WE lA5 (604) 663-6521 
Telex 04-51474 Cable SURVENG 

Our Ref.# 37005-o 

Gulf Canada Resources Inc., 
P.O. Box 130, 
Calgary, Alberta 

Attention: Mr. Brian Flynn 

ne conversation we would 
like to thank you for authorizing us to.provide you with 2 
extra lines of 1:30,000 black and.white aerial photography. 

We understand that you require 2 additional flight lines to the 
south of the area we had originally proposed to fly. In addition, 
you would like us to extend the flight lines approximately 2 
miles to the.west of the original designated area. Please see 
the enclosed map showing complete photo coverage of the revised 
area. 

Fee Schedule 

1) For the provision of 2 additional flight lines for a total 
of 52 line miles as described above, the firm lump sum 
amount of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,150.00 
plus applicable tax. 

2) The original contract prints for the 1:30,000 black and 
white aerial photography was the firm lump sum of . . . . . . ..$5.590.00 
plus applicable tax. 

3) For the provision of 2 rolls of target material, the 
firm lump sum amount of . . . . . . . . . . . . . . . . . . . . . ..*.......... $ 500.00 
plus applicable tax. 

The new total for the complete job is . . . . . . . . . . . . . . . . . . . . . . . . $7,240.00 
plus applicable tax. 



. 
L. 

We understand that all targets have been set out and we are awaiting 
for the weather situation to improve before flying. We will contact 
you as soon as the area has been flown. 

During our last conversation you mentioned that you would require 
field survey crews to tie in the photo control targets. We do have 
field crews working in the vicinity of your project area and it 
would be advantageous to transfer them to your site within the next 
week or two. Please contact us and let us know when the surveyors 
will be required. 

We appreciate the opportunity of offering cur services to you and 
,look forward to a successful completion of this assignment. 

Yours very truly, 

McELBANNEY SUR 

Business Development Representative 

LJB:leo 
Encl. 
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Western Phbtogrammetry 
17007 - 107 Avenue 

0 Edmonton, Alberta TSS lG3 
Telephone (403) 483-7722 
Telex 037-2537 

1982 08 31 

OUR FILE NO. Q 636 

Gulf Canada Resources Inc. 
Coal Division 
9th Floor 
401 - 9th Avenue, S.W. 
CALGARY, Alberta 
TZP 2H7 

ATTENTION: Mr. Brian P. Flynn 
Supervisor - Regional 

Dear Sir: 

Re: KLAPPAN MOUNTAIN SURVEY CONTROL 

Further to our telephcne conversation of this morning, this letter will 
confirm the details of our cost e:timate to carry out the field survey 
work. / 

We understand that your requirements call for a total of 35 targetted 
stations and 8 drill holes to be surveyed in. These points are to be 
surveyed into the existing survey control network established in this 
area. This control would meet third order standards of accuracy and 
would be the basis of control for future mapping showing 5.0 metre con- 
tours, and subsequently areas requiring 2.0 metre contours. 

Our costs for a two man crew out of Edmonton is $560.00 per 8 hour day, 
including all survey equipment. 
be charged at $58.00 an hour. 

Additional hours worked per day will 
We estimate that a total of eleven working 

days (8 hours) will be required to complete all field work. We estimate 
a total of 4 hours of helicopter time will be required each working day. 
Our standby fee for an eight hour day is $464.00 for the two man crew. 
This rate to be charged for travelling time to and from the site. Com- 
mercial airfare to be charged from Edmonton to Smithers and return. 

. ../2 

Division of Underwood McLellan Ltd. 
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Gulf Canada Resources Inc. 
1982 08 31 
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All accommodation, food, transportation to and from Smithers and site 
and helicopter charges to be paid for by Gulf Canada Resources Ltd. 
The crew would be available to travel to Smithers during weekend of 
September 4th-5th 1982 or at such time that you advise that weather 
conditions allow. In the event that the start up date is delayed 
before crew are mobilized out of Edmonton we would charge only rental 
costs for E.O.M. survey equipment (approximately $200.00 per week). 

The survey work will be undertaken by the survey department of Underwood 
McLellan Ltd. Persons to contact out of office hours are A. Hasham, 
Chief Surveyor at 459-6122 and A. Shillingford, Party Chief at 481-40751 
481-8513. They will be responsible for the completion of all survey work 
on this project and will be issuing all invoices pertaining to all costs 
incurred. 

We greatly appreciate this opportunity to offer our services to your 
company on this project. 

Yours truly, 

WESTERN PHOTOGRAM'KTRY 

MAPPING MANAGER 

JRS/mck 

C.C. Ali Hasham, UML 

.* 
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0~ Introduction 

The Mt. Klappan study area of northern British Columbia is 

comprised of rocks informally named the Groundhog Sequence which is part 

of the Skeena Group. The Skeena Group is thought to be Upper Jurassic or 

Lower Cretaceous and equivalent to the Kootenay Formation of Southern 

British Columbia. The area under study is defined in Figure 1. 

The purpose of this project is to provide a preliminary assess- 

ment of the depositional environment of the coal units in the Groundhog 

sequence as well as an attempt to correlate the various sand units in the 

area to provide ease of coal unit correlation In the future. Recommend- 

ations for further drilling projects will also be made. 

Structure 

Structurally this area is less complex than areas documented to 

the south, such as the Panorama Coal project area. It appears the study 

area is on the more distal edge of intense structural deformation, there- 

fore only displaying smaller S - shaped to step-folding and minor fault- 

ing. Minor metamorphism is confined mainly to areas of intense folding 

and is reflected in the coals, as high-grade anthracites rather than in 

the sediments themselves (see Figure 2). 

The object of this paper is not, at this time, a structural, 

but rather a depositional interpretation of the area. The coal depart- 

ment has spent much time and knowledge in unraveling the structure of the 

area and should be refered to if more structural information is required. 
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cj Sedimentology and Petrology 

For simplicity and ease of correlation the stratigraphic column 

can be broken up into four informal rock units: 

1. Coal Unit 
:. Argillaceous Sandstone Unit 

4: 
Interbedded, Sandstone, Siltstone and Shale Unit 
Shale Unit 

Each of these lithological units are readily distinguishable from one 

another and easily identifiable from core to core. Outcrop identifica- 

tion of these units is somewhat difficult due to weathering of units but 

upon closer examination are also readily distinguishable. 

Briefly described the units are as follows: 

1. Coal Unit 

Coal In this area is a high grade anthracite which may appear 

up to 8 times in some cores wfth thicknesses up to 7 meters but averaging 

l-3 meters. Many of these coal beds are due to repetition of the section 

mainly by folding and possibly minor faulting. The coal itself is a very 

dark, hard and clean anthradte with minor shale lenses throughout (see 

Figures 31 increasing the ash content somewhat. Most coal zones have 

sharp bases and tops and are very carbonaceous with a high ankerite 

content. 

Five coal samples analysed for their elements contained the 

following: 

-2- 



Sample No. Iron Silicon Aluminum Calcium Magnesium Sodium Pottasium 

: 1.89 2.10 8.45 6.92 2.37 3.09 2.84 1.31 1.10 0.663 0.305 0.381 0.241 0.248 

i 0.741 1.56 6~.60 7.24 3.29 2.59 0.846 1.11 0.420 0.740 0.241 0.244 0.296 0.203 
5 1.54 8.18 4.00 1.34 0.594 0.488 0.420 

Note the high iron and calcium content. In addition to this - coal 

samples were analysed for their bulk mineral components. These results 

can be found in Table I. The presence of ankerite is corroborated by the 

high iron and calcium contents. 

2. Argillaceous Sandstone Unit 

Summary 

The Argillaceous Sandstone unit is wide spread, recognizable in 

all boreholes as well as in outcrop. The entire sandstone unit is 

variable throughout the area ranging from a massive, even-grained sand- 

stone in the top borehole #002, to a very coarse, poorly sorted, chert 

rich conglomerate near the bottom of bore-hole t003. Even though this 

sandstone is variable in grain size, appearance and environment of 

deposition, its similar composition (discussed in the next section) and 

the fact that all are competent sandstones makes this one unit for gross 

correlation purposes. This may only be done on a sequence level since 

bore-hole spacing makes it next to impossible to correlate individual 

sands in the area. At a later date, with further drilling, the sands 

will be able to be‘ further broken down into individual environmental 

units, but at this early stage ft is not poss{ble to divide and correlate 

the sands. 

-3- 



Lithology and Mineralogy 

The Argillaceous sandstone is a fine to coarse grained, chert- 

rich, (60-90%) sandstone with quartz (5-25%1, feldspar (O-5%1, shale (5- 

lo%), clays (O-IO%) and coal clasts (O-181 ( see Figure 41. The matrix 

is composed mainly of very fine-grained chert, quartz, siderite and clays 

(see Figure 51. Cement seems to be dominant in several sands with up to 

40% ankerite present (see Figure 6) but is present in small quantities in 

all sandstone. Accessory minerals make up only a trace percentage of the 

whole sample with glauconite, pyrite, and micas present. Whole rock and 

clay analyses were done on several sand samples. The results are found 

in Table II. For sample locations refer to Map I attachment. Illite 

appears to be the dominant clay mineral present but not enough variation 

in the bulk mineralogy is present to see differing trends for correlation 

purposes. 

In the conglomerates, chert is the main constituent in a shaly. 

sandy matrix. Large clay clasts are present in av3st conglomerates (see 

Figure 7). 

Sedimentary Structures 

Structures in the Argillaceous sandstone units are variable 

from sand to sand and with a more in-depth study could possibly aid in a 

more detailed correlation of the sands, but for now will be used for 

clues for identifying the various depositional environments present. 

Most sandstone units appear to comprise numerous coarsening 

upward cycles (see Figure 8) averaging 5-10 an in vertical extent, with 
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sharp tops and slightly gradational bases. These cycles in some places 

extend over several meters giving a structureless appearance in the sand. 

Overall the sandstone units contain virtually no bioturbation. This 

could be due to the coarseness of the sandstones limiting the number of 

organisms able to live there. The coarseness of the sandstone could mask 

any previous bioturbation. Minor thin shale breaks and flaser bedding 

are also common except in the more massive zones. Cross-bedding is 

limited but present as is ripple and wavey cross-bedding. 

3. Interbedded Sandstone, Siltstone and Shale Unit 

Sumnary 

The interbedded unit also varies compositionally from place to 

place, but most of the variation is due to grain size differences, eg. 

sandstone and shale interbedding, siltstone and shale, or all three (see 

Figure 91. 

This interbedding may be cyclical in nature and could represent 

large events such as storms. The average bed size is 3mm -) 2 an thick. 

Lithology and Mineralogy 

The siltstone and sandstone fraction of this unit appears to be 

dominantly chertlquartr with minor feldspar, shales and clays (see Figure 

101, indicating a similar source of origin as the Argillaceous sandstone 

for the sandstone and siltstone portions. Whole rock analyses done on 

several samples in this zone are shown in Table II. 
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Sedimentary Structures 

The sand/silt units are coarsening upward units with sharp tops and 

transitional but abrupt bases. Infrequent burrows found at the base of 

select sandstone units penetrate the underlying shale units. Overall 

there is a general lack of bioturbation indicating a possible freshwater 

environment with an occassional marine influx kflling the organisms. 

Extremely silty shale may potentially display a higher degree of biotur- 

bation (see Figure 11). Paleontologfc samples examined from this zone 

reveal no true marine fossils and a lack of micro-fossils in general 

suggesting a marginal to non-marine environment. 

Flaser bedding was noticed in several places. 

4. Shale Unit. 

The shales in this area tend to be very fine grained clay-rich 

shales of 2 types - one with cyclical "varving" of silts, and another 

with low silt content throughout. The low silt shales are black, greasy 

and carbonaceous (see Figure 12) and are closely associated with the coal 

zones. Although several bivalves of undetermined origin were found, 

little or no bioturbation was found throughout. Paleontological ~~data 

from these greasy black shale zones (based on arenaceous foraminifera 

Trochammina and Ammodiscus) indicate brackish water to estuarine 

conditions. These seem to completely surround most coals. The "varved" 

shales (see Figure 131 contain no marine mtcrofossils, have only minor 

burrowing and appear to be lacustrine fn nature. 
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Discussion and Conclusions 

With the limited data available to date, the Mt. Klappan Coal 

property appears to be a marginal marine to non-marine environment. 

Although more extensive work is necessary in the area to back up any 

ideas presented in this paper, the general concepts should be feasible. 

Several observations were made from the core and outcrop in the area. 

1. No obvious channeling was noted throughout the area. 

2. Minimal bioturbation throughout in the shales suggest either a 

lacustrine; environment or an environment with water condition 

such that it would not be condusive to the growth of organisms, 

except in the swamp environments that produce the actual coals. 

3. Cyclical nature of the majority of shale units. This gives the 

appearance of seasonal varving suggesting a possible lacustrine 

environment. 

4. Lack of microfossils (except Trochammina and Ammodiscus), 

suggest a brackish, estuarine environment immediately surround- 

ing the coals and possibly a marine influx killing and sealing 

the fresh water swamps. 

5. The variety of sandstone types suggests a wide range of environ- 

ment that may be confined in small area such as marine beach, 

barrier island, deltaic, beaches associated with lacustrine 

deposits etc. 
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,o Overall the Mt. Klappan area appears to be a fresh water re- 

stricted embayment or lake separated from the open marine conditions by 

beaches and barrier bars (see Figure 14). These bars and beaches were 

periodically breached with seawater flooding behind the beaches into the 

fresh water killing the plant(?) growth and sealing it with mud. These 

marine invasions could occur during storm surges or seasonal high tides. 

In conclusion it would appear the Mt. Klappan area is quite 

simple depositionally but much more work is needed to determine the 

structure of the area, paleocurrent directions, extent of the beach 

barrier, lake and swamp system, and a better correlation of the area. 

All these would aid in determining the extent of the coals although most 

back-barrier or beach coals tend to be quite extensive. 

The distinction and tracking of the marine/non-marine edge 

could define the limits of the coals in a seaward direction. Then by 

defining the extent and type of lacustrine system the landward extent of 

the coals can be traced giving a broad band of exploration targets to 

pursue further. 

Another possibility would be digitizing the geophysical logs in 

order to computer compensate for structure and local drillhole directions 

This possibly may show more distinct similarities in the units which are 

now being distorted. This could help in correlation and give a more 

accurate picture of the original environment before tectonism disrupted 

it. 

Possible drilling sites could be used in conjunction with the 

processes of defining the environmental limits of the area. With the 
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addition of more property surrounding the Mt. Klappan area, several holes 

should be put down in outlying areas to determine the lateral extent of 

the coal and possibly a trend in the coal; such as a marine edge. 

Several snore drillholes should be undertaken in the area immediately 

surrounding the camp to further enable a proper correlation of the area. 

If correlation in this area becomes clear, holes should be put down 

radiating out from this point trying to maintain correlation and to 

determine the exact structure. 
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Figure 2: DDH 001, sample 7, medium power, crossed 
metamorphic chert (1). quartz (2). chert 
altered to chalcedoney (4). _.~ --__-. - ..- -. -.- 

polarized light, 
(3), quartz partially 

Figure 3: DDH 004, photo 16, BOX 5, 
Coal (with high reflectence) with interbedded shales. .- .__-e. _____- 
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Figure 4a: DDH 001, photo 21, BOX 15, 
medium to coarse grained argillaceous sandstone with coal 
clasts (1). 

Figure 4b: DDti 002, sample 7, low power, crossed polarized light, quartz 
(I), chert (2), feldspar (3), siderite (4), ankerite (5). 
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Figure 5: ODH 003, sample 18, low power, crossed polarized light, chert 
clasts (I), matrix: quartz (Z), chert (3). siderite (4). 

i 

Figure 6: DDH 005,'sample 2, love power, crossed polarized light, 
ankerite cenent (I), chert (2), quartz (3). 
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Figure 7a: DDH 001, photo 4, BOX 30, 
larqe clay clasts (I), in a coarse to fine grained sandstone. 

Figure 7b: DDH 003, photo 18, BOX 65, 
coarse conglomerate. 
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Figure 8: DDH 002, photo 15, Box 30, 
coarsening upward cycles in the argillaceous sandstone. 

Figure 9: DDH 001, photo 8, Box 3, 
interbedded sandstone, siltstone, and shale Ulllt. 
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Figure 10: DDH 001, photo 7, Box 2, 
interbedded sandstone and shale. Shales contain a high pyrite 
mntm-tt.. 

Figure 11: DDH 002, photo 8, Box 71, 
hiotltrhation and hurrowina II) in a siltv shale. 
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Figure 12: DDH 003, photo 13, Box 17, 
black greasy shale. 

---.-._I. 

t-2 

Figure 13: DDH 004, photo 21, Box 31, 
Silty shale with "varving" of the sediments. Mote small 
burrotis into the shales (1). 
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FIGURE 14: SCHEMATIC OF PALE0 ENVIRONMENT 



Table I 

Bulk Analysis* 

Coal: XRD Results In X 

Sample No. Quartz Feldspar Ankerite Sfderite Pyrite Graphite 

3509 7 
4701-4704 7 
4706-4707 8 
4708-4709 13 
4710-4714 6 
4716-4720 11 
4721-4723 11 
4054-4857 8 
4862-4864 13 
4865 6 
4866 7 
4867-4869 10 
4871 3 
4959-4961 6 
4964-4966 10 
4970-4972 9 
4973-4974 12 
4975-4977 a 
4978 11 
4979 4 
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Present 
Present 
Present 
Present 

Present 

Present 

Present 

Present 
Present 
Present 
Present 

Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 

1 
3 
1 
3 
2 
1 

3 
2 
1 
2 
3 
2 

2 
4 
4, 
4 
3 

4 
Trace 

Trace 
2 

Trace 

3 
a 

Trace 

Trace 

Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 

** Due to the new XRD equipment not being fully set up only a qualitative 
analysis can be made for Feldspar, Ankerite and Graphite. Therefore no 
quantitative figure can be given for the clay content. 

Clay analysis cannot be done at this time on the coal samples. The 
lengthly process includes a low temperature burning-off of the coals. At 
this time the lab cannot accommodate this process. 
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XRO Results In X 

Sample No. Quartz Feldspar Ankerite 

001-6 
001-7 
001-16 
002-l 
002-2 
002-7 
002-10 
002-13 
002-15 
002-17 
002-18 
003-I 
003-8 
003-9 
003-12 
003-15 
003-18 
003-18~ 
004-l 
004-4 
004-5 
004-7 
004-8 
005-2 
005-4 
005-5 
005-7 
005-8 

56 
58 

8 
45 
42 
40 

7 
36 
27 
57 
75 
43 
4 

38 
35 
49 
47 
23 
19 
16 
57 
79 
57 
36 

5 
31 
40 

Table II 

Bulk Analysis * 

Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 

Present 
Present 

Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 

Present 
Present 
Present 
Present 
Present 

Present 
Present 

Present 
Present 
Present 
Present 
Present 

Present 
Present 
Present 
Present 
Present 

Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 

Siderite Pyrite 

5 
6 
8 
3 
- 2 
6 

18 
4 

3 
10 

4 
3 

* Due to the rush in the lab, setting up the new XRO equipment to com- 
plete analysis on this project by November 4, standards for Feldspar and 
Ankerite have not been set up yet. Therefore a quantitative analysis of 
these minerals cannot be made at this time. Only a qualitative analysis 
to tell whether the mineral is present but not what quantities. Because 
of this the amount of clays and amorphous material also cannot be calcu- 
lated. Since they are usually calculated as the dtfference between all 
the minerals and 100%. 
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,'XRWResults In % 

Sample 

001-7 
001-16 
002-l 
002-2 
002-7 
002-10 
002-13 
002-15 
002-17 
002-18 
003-l 
003-a 
003-9 
003-12 
003-15 
003-18 
003-18~ 
,:004-l 
004-4 
004-5 
004-7 
004-8 
005-2 
-005-5 
006-7 
005-8 

Table II (cotittd) 

~'Clay. Analysif* 

,Jllite 

99 
100 

95 
93 
96 
99 
98 
92 
96 
94 
98 
92 
93 
99 
99 
37 
96 
99 

100 
'97 
~97 
43 
97 
.99 
92 
93 

,jQolinite 

1 

5 
7 
4 
1 
2 
8 
4 
'6 
2 

"8 
7 
1 
1 
3 
4 
1 

'~3 
3 

57 
3 
1 
8 
7 

* In all samples, mixed layered clays are preent but cannot be nikas~tired 
quantitatively. 







DDH82001 

DDH82032 

DDHEW4 

0 DDH82OC6 

Std.&t Avg 

HOPBIT-BQVl!CEBBOUFCEAREA 
S!l!RAIG3!l!AVERAGEC/&CULATIOl?S* 

C D E F 

0.67 0.53 ;.;; 0.35 
. 

0.06 2.17 
1.20 

0.35 0.75 0.04 

0.19 0.59 0.63 0.16 

0.43 0.49 1.67 0.60 

* Table applies to figures 4.4, 4.5, 4.9 
in text end page ix in mmmry 

G H G H 

t t 
2.77 1.73 2.77 1.73 

4.22 

P 
.57 

t not applied to resource calculationa due to 
thickness or low coal/rock ratio 



c 

APPLICAl!ION 
DRILLED 
DDE82001 
DDR82CO2 

DDR82003 

DDH82W 
DDE3205 

DDE32006 
DDE32037 
Average 

INFERRED 
Hobbit-Broatch 
DDE32031 
DDR82032 

DDH82CQ3 

fiifEk2 
Weighted Avg. 

Sod-Fox 
DDR8W 
Trn2044 

summit 
DDE8XXn 

Avg. Lost-Fox 
summit 

SPlXULA!l!IVE 

POTENTIAL 
PROPERTY 

A 
-4 

B D 

0.61 0.53 

0.35 

1.67 1.50 0.19 0.59 

1.67 1.50 0.43 0.49 

0.67 0.53 

1.67 1.50 0.19 
1.67 1.50 0.40 

0.35 
0.59 
0.48 

werage C - ? Hob t-Brc 

1.29 

1.29 

ch An 

@i .of :Speeulative Average 

SEAM !l!EIm (In) 
, F , G , H 

1.73 
0.92 
2.24 
0.86 

A:% 

0.35 

2.17 
0.04 

2.77 
4.03 
1.13t 

4.22 
2.88 

2.57 

0.63 0.16 2.45 
1.29 2.71 3.91 
1.59 1.09 s 

2.01 

2.10 

1.73 
0.92 
2.24 
0.86 
1.28 
D.75 
3.63 
1.66 

0.35 

2.17 

El! 
0.87 

;:g 

4.22 

2.89 
2.45 
7.32 

2.57 4.32 

4.02 

2.71 

2.71 

ed Avf 

3.91 

E 

??4%!!! 

2.01 
2.12 

Lost. !G - la 3r 

I 

6.97 

4.32 

4.98 

5.42 

6.97 

6.07 

4.98 

& 

3.45 

L AGGRliGA!CE 

2.33 

5.16 

2.52 

1.46 
3.6ot 

2,24 

2.81 2.48 2.24 25.20/24.28* 

0.93 3.45 

2.33 2.52 

1.41 3.13 22.63/21.75x 

5.16 1..46 2.24 

5.16 1.46 Z.24 21.81 

it Av 21.~78* 

c 

10.9* 

; 
Excludes seam averages or seam weight averages less than 0 5 m 
Not applied to resource calculations due to thickness or ikw coal/rock ratio 



c 

APPLICA!l'ICN 

Low ASH 
FtEsomcE 

Hobbit-Broatch 
59g Ash 
DDE32001 
DDE3336 

lC$ Ash 
DDEQ(X31 
DDE3202 
DDH&!W 

DDH82006 

Lost-Fox 
56 Ash 
DDH82035 

l& Ash 
DDEPW 

summit 
lC$ Ash 
DDH82C07 

A 

1.67 

B 

c 
COAL SEbM TfiIW su19lrwo[ (cont'd...) 

C 

L67* 

D 

I.82 
LE% 

::g 

2.17 

I.68 

1.05 

z.45 

3.91 

3.21 

1 .s4 

3.92 

2.99 

1.99 

J 

0.93 

2.33 

3.81 

K 

i.45 

c 

L 

I.90 

x Not used in resource calculations as wei&t averaged seam thickness for seam C was less than 0.50 
metres 



Inferred Resource 
caloulationa 



Hobbit-Broatcb Reeource Area 

seam 

K 
J 
I 
H 
G 
F 
E 
D 
C 
B 
A 

Resulting Total 

a) 

67.94 
32.81 

162.26 

63.47 
106.21 

18.18 

57.02 

52.60 

59.55 

v!wl!AL 620.04 
Hobbit-Broatch Resource Figure 



503s 10.27 
1033s 28.52 
1500s 59.55 
2033s 61.15 
2503 S 45.43 
3033s 61.70 
3503s 66.22 
4030s 82.41 
45m s 70.66 
5030s 70.28 
5500 s 63.85 

Cehxlation of Inferred Resourcea 
in the Hobbit-Brcdch Resource Area 

Resulting Total 

1-1 

lmm 620.04 
Hobbit-Broatch Resource Figure 



Sean 

K 
J 
I 
H 
G 
F 
E 
D 
C 
B 
A 

0.110 .503 2.12 1.70 0.20 
0.395 .500 3.32 1 .70 1.11 

0.885 .5m 1.66 1.70 1.25 

2.203 .5cQ 1.50 1.70 2.81 
3.455 .W 1.67 1.70 4.90 

sediotl 5al s 

Width of 
Influence Thickness 

004 (ml 

TOTAJJ IO.27 

K 
J 
I 
H 
G 
F 
E 
D 
C 
B 
A 

0.235 .5co 3.13 1.70 0.63 
0.310 .5CO 1.41 1.70 0.37 
0.6p3 .5co 6.07 1.70 3.56 
1.255 .%O 2.12 1.70 2.26 
2.020 .5cn 3.32 1.70 5.70 

3.275 .500 1.66 1.70 4.62 

4.060 .5co 1.50 1.70 5.18 
4.370 .500 1.67 1 .70 6.20 

TOTAL 28.52 



Section 1500 S 

Seem 

Seam 
Length 

(km) 

width 0f Specific 
Influence Thickness 

bd (a) 

K 
J 
I 
H 
G 
F 
E 
D 
C 
B 
A 

2.570 
2.700 
3.220 
3.605 
3.820 

3.850 

3.810 .5a 1.50 
3.725 .500 1.67 

.5cO 

3.13 
1.41 
6.07 
2.12 
3.32 

1.66 

seotion xxx) s 

K 
J 
I 
H 
G 
F 
E 
D 
C 
B 
A 

2.770 .503 3.13 1.70 7.37 
2.860 .500 1.41 1.70 3.43 
3.139 .5(x, 6.07 1.70 16.15 
3.645 .500 2.12 1.70 6.57 
3.790 .503 3.32 1.70 10.70 

4.075 

4.145 .500 1.50 1 .I0 5.28 
4.155 .500 1.67 1.70 5.90 

.500 1.66 

1.70 
1.70 
1.70 
1.70 
1.70 

1.70 

1.70 
1.70 

1.70 5.75 

TOTAL 61.15 

Tonnes 
(million) 

6.84 
3.24 

16.61 
6.50 

10.78 

5.43 

4.86 
5.29 

59.55 



Section 2500 S 

Seam 

K 
J 
I 
H 
G 
F 
E 
D 
C 
B 
A 

Sean 
Length 

bd 

Width of 
Influence 

b) 
Thickness 

(m) 

1.520 .503 3.13 
1.700 .500 1.41 
2.065 .503 6.07 
2.620 .500 2.12 
3.110 .500 3.32 

3.575 

3.720 .500 1.50 
3.820 .503 1.67 

1.66 

Section 3EO S 

K 
J 
I 
H 
G 
F 
E 
D 
C 
B 
A 

2.615 .503 3.13 
2.775 .m 1.41 
3.210 .5cQ 6.07 
3.545 .m 2.12 
3.715 .503 3.32 
3.815 .5co 0.87 
3.870 .5co 1.66 

3.740 .503 1.50 
3.475 .5xJ 1.67 

Specific 

Gm- 

1.70 
1.70 
1.70 
1.70 
1.70 

1.70 

1.70 
1.70 

TOTAL 

1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.70 

Tonnes 
(million) 

4.04 
2.04 

10.65 
4.72 
8.78 

5.04 

4.74 
5.42 

45.43 

6.96 
3.33 

16.56 
6.39 

10.48 
2.82 
5.46 

4.77 
4.93 

61.70 



Seam 

K 
J 
I 
H 
G 
F 
E 
D 
C 
B 
A 

Seam 
Length 

(Id 

Width of 
Influence 

04 
Thickness 

Cm) 

Specific 

G;:zf 
Tonnes 

(million) 

3.065 .503 3.13 1.70 8.15 
3.270 .!m 1.41 1.70 3.87 
3.735 .500 6.07 1.70 19.27 
3.865 .m 2.12 1.70 6.96 
3.885 .500 3.32 1.70 10.96 
3.845 .500 0.87 1.70 2-a 
3.845 .5m 1.66 1.70 5.43 

3.540 
3.350 

.5m 1.50 1.70 3.98 

.500 1.67 1.70 4.76 

section 3500 s 

Section 4lXO S 

K 
J 
I 
H 
G 
F 
E 
D 
c 
B 
A 

3.900 .503 3.13 1 .-lo 10.38 
4.195 .5co 1.41 1.70 5.03 
4.460 .5cKJ 6.07 1.70 23.01 
4.805 .m 2.12 1.70 8.66 
4.720 .5co 3.32 1.70 13.32 
4.715 .x0 0.87 1.70 3.49 
4.720 .503 1.66 1.70 6.66 

4.530 .500 1.50 1.70 5.78 
4.235 .x0 1.67 1.70 6.08 

TOTAL 66.22 

TOTAL a.41 



Section45C0S 

K 3.500 
J 3.660 
I 3.950 
H 3.925 
G 3.945 
F 3.840 
E 3.965 
D 
ij 
B 3.895 
A 3.510 

Width of 
Influence 

b) 
Thickness 

Cm) 

Specific 

Gg3 

.503 3.13 1.70 

.500 1.41 1.70 
.503 6.07 1.70 
.500 2.12 1.70 
.5cQ 3.32 1.70 
.W 0.87 1.70 
.5W 1.66 1.70 

.5cD 1.50 1.70 4.97 
.500 1.67 1.70 4.98 

section tic00 s 

K 3.335 
J 3.570 
I 3.725 
H 4.120 
G 4.125 
F 3.990 
E 4.030 
D 
C 
B 3.795 
A 3.7m 

.5KJ 3.13 1.70 8.87 

.500 1.41 1.70 4.28 

.500 6.07 1.70 19.22 

.500 2.12 1.70 7.42 

.503 3.32 1.70 11.64 

.500 0.07 1.70 2.95 

.503 1.66 1.70 5.69 

.503 1.50 1.70 4.84 

.500 1.67 1.70 5.37 

Tonnes 
(million) 

9.31 
4.39 

a.78 
7.07 
11.13 
2.84 
5.59 

70.66 

TOTATI 70.28 



Seem 

K 
J 
I 
H 
G 
F 
E 
D 
C 
B 
A 

Seem 

?EY 

2.025 
2.360 
3.265 
3;730 
4.115 
4.785 
4.320 

4.230 .5co 1.50 1.70 5.39 
4.030 .500 1.67 1.70 5.72 

Section 554X S 

Width of 
Influence 

Specific 
Thickness 

04 (4 "g3 

.500 3.13 1.70 

.500 1.41 1.70 

.503 6.07 1.70 

.m 2.12 1.70 

.503 3.32 1.70 

.500 0.87 1.70 

.503 1.66 1.70 

TO!l!AL 63.85 

Tonnes 
(million) 

5.39 
2.83 

16.85 
6.72 

11.61 
3.24 
6.10 



Lost-lbx Resource Area 

Seam 

L 
K 
J 
I 
H 
G 

Resulting Total 

C-T 

20.20 
15.76 
63.02 
82.56 

59.79 

TOTAL 241.33 

0 



Section 

5co N 27.78 
1KXlN 42.36 
1500N 47.30 
2;KX)N 43.85 
2500 N 44.30 
3mN 21.77 
3500N 11.42 
4CCQN 2.55 

e J 
Calculation of Inferred Rearmrcea 

intheIo8GbxResource Area 

Resulting Totd 

(m 

TOTAL 241 .33 



,v Section 500 B 

Seam 

Seam Width of 
Length Influence Thickness 

bd w Cm) 

1.920 .503 2.24 
2.010 .500 1.46 
2.010 .503 5.16 
2.333 .5QO 4.98 

.9ooo .503 4.02 1.70 3.07 

Specific 

Gz3 
Tonnes 

(million) 

1.70 3.66 
1.70 2.49 
1.70 8.82 
1.70 9.74 

TOTAL 27.78 

Section loo0 H 

II 2.48 .5cO 2.24 1.70 4.72 
K 2.520 .5a 1.46 1.70 3.13 
J 3.007 .503 5.16 1.70 13.19 
I 3.465 .500 4.98 1.70 14.67 
H 
G 1.945 .5m 4.02 1.70 6.65 

TOTAIJ 42.36 



Section 1500 B 

Seam s 

L '\ 2.410 
K 2.610 
J 2.670 
I 3.770 
H 
G 3.510 

Width of 
Influence 

b) 

.500 2.24 1.70 4.58 
.500 1.46 1.70 3.24 
.5co 5.16 1.70 11.71 
.5oJ 4.98 1.70 15.78 

Thickness 
(ml 

Specific 

4.02 1.70 11.99 

TOTAL 47.30 

section Moo n 

L 1.610 .500 2.24 1.70 3.07 
K 2.485 .500 1.46 1.70 3.08 
J 2.490 .500 5.16 1.70 10.92 
I 3.675 .%I 4.98 1.70 15.56 
H 
G 3.285 .5cO 4.02 1.70 11.22 

TOTAL 43.85 



section 2500 B 

Seam 

L 
K 
3 
I 
H 
G 

Seam 

j$YzyJ 

Width of 
Influence 

b) 

1.603 .5cQ 
1 .m .m 
2.695 .50;, 
3230 .500 

3.225 .5co 

Specific 
Thickness 

Cm) 'ZiZf (%Y~n) 

2.24 1.70 3.05 
1.41; 1.70 2.33 
5.16 1 .-lo 11.82 
4.98 1.70 16.08 

4.02 1.70 11.02 

L 0.590 .503 2.24 
K 0.930 .500 1.46 
J I.030 .503 5.16 
I 1.520 .!m 4.98 
H 
G 2.510 .503 4.02 

TOTAL 44.30 

1.70 1.12 
1.70 1.12 
1.70 4.52 
1.70 6.43 

1.70 8.58 

!mOTAL 21.77 



Section 35Nl B 

Seem 

Seem 

?A$ 

L 
K 0.300 
J 0.465 
I 0.795 
H 
G 1.650 

Width of 
Influence 

Specific 
Thickness 

km) (4 

.503 1.46 1.70 0.37 
.5m 5.16 1 .70 2.04 
.5co 4.98 1.70 3.37 

.503 4.02 1.70 5.64 

section 4ml I 

K 
J 
I 0.220 .5oi, 4.98 
H 
G 0.475 .503 4.02 

1.70 .93 

1.70 1.62 

TOTAL 2.55 



Calculationcd: InfemedResmces 
intheSumit Resource Area 

seam 

G 
F 
D 

l'hiclmsss Surface Area 
(ml b& 

3.91 I.922 
2.71 2.996 
1.29 3.142 

Specific 
Gravity 

WCC) 

1 .70 
1.70 
1.70 

TOTAL 

Tonnes 
(million) 

12.76 
13.80 
6.89 

33.45 



Speculative Resource 
calculatiolm 



Section 

5500s 

5030s 

45a s 

4030s 

3500s 

3ms 

25003 

2033s 

1500s 

ICCOS 

ms 
003 

1030N 

3coON 

5003N 

7030N 

mN 

Speculative Resource Calailation 
for Ht. Klappan coal Property 

Resulting Total 

(hii 

44.02 

36.15 

38.05 
26.16 

26.73 

27.55 
25.78 

27.21 

28.14 

19.02 

11.07 

69.53 
260.70 

238.33 

197.97 

107.87 

47.98 

TOTAL 1232.26 



C c c -’ 

I.5 0.476 

I.30 0.4% 

1.P 

1.47 

1.53 0.6.3 

1.60 0.63 

1.9 0.7w 

1.n wzv 

2.57 0.733 

3.20 I.120 

3.75 1.173 

0.210 

0.568 

0.m 

WEJ 

0x0 

0.632 

0.679 

0.m 

d4 21.78 9.58 

.79 21.78 17.21 

1.03 21.78 21.78 

l.CO 21.78 21.78 

.9l 21.78 19s 

-93 21.78 a.26 

.76 21.78 16.55 

.9 21.78 19.60 

233 21.78 1742 

61 21.78 13.23 

.71 21.78 15.46 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

0.5 Il.01 

0.5 lg.02 

0.5 23.14 

0.5 27.21 

0.5 25.78 

0.5 a.55 

0.5 23.7-3 

0.5 Z.16 

0.5 wz 

0.5 76.15 

0.5 44.02 



c c c 

(xx) 5.E 

KXDN 6.52 

DN 5.5 

WNeaElt 3.59 
?4& 1.82 

7fJBN 2.35 0.@3 0.510 62 21.78 13.50 1.70 2.03 107.W 

2.071 023Xl 43 21.78 927 1.70 0.75 69.53 

2.a32 1.653 .72 21.78 15.68 1.70 1.50 m.70 

1.943 1.124 B 21.78 12.63 1.70 2.al m.33 

1.257 0.741 39 21.78 12.85 1.70 2.al 1% 
0.671 0.33 .61 21.78 13.a 1.70 1m 41.12 

0.t3-2 0.m .45 21.78 9.Eo 1.70 1.50 47.99 



property Rei3ource 
calculationa 



Section 

15 003 N 31.98 
13 CC0 N 42.31 
11 OOON 41.91 
9KQN 225.22 
703i,N 181.86 
5033N 51.45 
3COON 17.91 
IKON 2.55 

030N 64.31 
1003s 141.79 
3030s 178.25 
5ms 112.85 
7030s 66.24 
9003s 86.81 

11 ems 89.37 

Resource Calculations Over Remaining Property 
(other than inferred or spewlative) 

Resulting Total 

w, 

TOTPL 1334.81 



c c 

0.917 

14a3 
1.m 

FE 
3:245 

I.432 

0.83 
0.189 
0.322 

i$g 

p?& 

I:% 

ET2 
2:w 

1.414 
1.s* 

:z 33 24 
.21 

.I7 

:; 
.49 

:g 

% 
$2 

:; 

33 

.69 

preent (ml 
3.59 

3.05 

3.27 

5.45 
7.19 
5.77 

3.70 

7.51 

3pzific 

z 
1.70 
1.70 

1.70 

1% 
1:70 

1.70 

1.70 

1.70 

;:g 
. 

;:g 

; :qK$ 

1170 

;:g 

1.70 

1.70 

1 

2.al 31.93 

2.03 42.31 

2.m 41.91 

?zz 14-g 
2:oO 181&j 

2.al 51.45 

2.a 17.91 

I.50 2.55 

::?j 179:: 

?:A? :?I% 

kg ;z:g 

f:ig 

1175 

'ig 

56:59 
2.25 66.24 

2x0 %8l 

2.03 EF3.y 

L lT%wl 

- 



ODAL AVAILABLE 33 PXDUCE 

LOUASIPIUXXJCIS 

TONNAGES CALalLATIoNs 







K aI31 67.94 3.13 3.45 74.83 

IUp? 162.26 6.07 1.84 49.19 

G FM3l 1c6.21 3.32 1.63 3.74 

Elmar8xm ~.02 j.66tutsl 022 a3.17 

CY am2 0.67 

J @-m P.81 Ii41 2.73 54.22 

I &coj 162.z 6.07 3.9 a.79 

G ,5?aJ3 105.21 3.32 1.B 33.59 

F Eewj 18.18 ml 2.17 45.B 

Eqw8XOZ 57..a! 1.66kfcal 0.86 ZG4 

ElumS3X8 57.02 l.ffitotal 1.23 43.57 

G ax6 1a.21 3.32 2.45 E-33 

E GX35 57~32 1.66 0.63 21.64 

+wA$ltaxeI2&atltBs~o.~~ardnut&in~iore 

66 49.42 

66 32.46 

15 ME 

19 5.35 

34 18.43 

3 35563 

n 9.07 

75 15J37 

75 to.34 

35 15.59 

25 19.59 

25 2 

mmL 225.02 



Imt+RxAIm 
--a3 Tiz? - -Op Jk?bxLIar Ssll- 

-- 

II f%xJx x).a3 2.24 0.93 8.12 1 al 8.12 

J &zasj 63.02 5.16 3.54 43.23 102 43.23 

I 83335 8x6 4.93 1.93 32.93 103 p.99 



G 8337 12.76 3.91 3.91 12.76 103 12.76 



AFIWIDIX F 
1 :!a cm GBmx1cAL WLP 





APPENDIX G 

150ooocRmssEccT1m 



L 

L 

i I i 

-i i i ,- 

SCALE: I : 50,000 

KPN-62-106 
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SCALE: I : 50,000 

KPN-82-107 



c c c 
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SCALE: I : 50,000 

KPN-W-108 
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c c c 
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SCALE : I : 50,000 

KPN-W-109 
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SCALE: I : 50,000 

KPN-82-110 



c c c 

kzyz’- 

‘1 - -’ - 
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~ ---- 
----.-, -- ~,, -.-I-- 

- ___.... _-__-_ 

:; 
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--3 ------ 

9wu”u~mmu 
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n-cc.‘- 

SCALE: 1:50,000 

KPN-82-Ill 



C c c 
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r- =---- 7 ._._._ --_ 

SCAIL : 1: 50,000 

KPN-W-112 
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SCALE: I: 50,000 

KPN-82-It3 
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SCALE: I : 50,000 

KPN-82-114 
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SCALE: I : 50,000 

KPN-82-115 
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1:9X Ooo MAP OF I.W. B.C. 





AppEM)IX I 

!kencb Data 

00 I IO (I) 



The data contained within Volumes I and II represent the 

results of the diamond drilling program. Appendix II is arranged 
sequentially by drill hole, with header, core logs and geophysical logs 

contained in each section. 



AEmDDII 
Trenches 

TABLE OF OO=S 

BROATCR CREEK 
Header Data 
Location Map 
Trench Logs 
Sample Summary 
Trench Description 
List of Samples 
Proxinate Analysis 

Fox cm 
Header Data 
Location Map 
Trench Logs 
Sample Summary 
Trench Description 
List of Samples 
Proximate Analysis 

GRIZZLEY CREEK 
Header Data 
Location Map 
Trench Loge 
Sample Summary 
Trench Description 
List of Samples 
Proximate Analysis 

HOBBIT CREEK 
Header Data 
Location Map 
Trench Logs 
Sample Summary 
Trench Description 
List of Samples 
Proximate Analysis 

LITTLE KLAPPAN 
Header Data 
Location Map 
Trench Logs 
Sample Summary 
Trench Description 
List of Samples 
Proximate Analysis 



APPEanx I 
Trenches 

TAE?n OF comms 

LOST RIIGE 
Hesder Data 
Location Map 
Trench Loge 
Sample Summary 
Trench Description 
List of Samples 
Proximate Analysis 

SUMMIT SOUTH 
Heeder Data 
Location Map 
Trench Log 
Sample Summary 
Trench Description 
List of Samples 
Proximate Analysis 

IN POCKETS 
I:20 Coo Trench and Drill Hole Location Nap 

East Sheet 
West Sheet 

1:20 Ooo Coal Occurrence Map 
Eest Sheet 
West Sheet 

I:20 Oco Cod Seam Distribution Nap 
East Sheet 
West Sheet 





GULF CANADA RESOURCES I NC. - COAL DIVISION 
22/NOV/B2 PROJECT DATA SOURCE SUMMARY PAGE 1 

DATA LOCATION ELEVATION LENGTH ANGLE AZIMLTti LOG TYPE 
SOURCE NDRTHING EASTING 
---- ---- --~~~---------~- --I-_ ------ -_____________-_-_ 

KPNBCTRC82005 

KPWCTRC82006 

KPNBCTRC82011 

KPNEICTRC82012 

KPNBCTRC82013 

KPNBCTRC82014 

KPN6CTRC82015 

KPNEsCTRC82016 

KP,NBCTRC82017 

KPNBCTRC82018 

KPNECTRC82019 

KPNBCTRC82020 

K PNBCTRC82038 

KPNE$CTRC82,041 

6345835.0 

6345655.0 

6345170.0 

6345115.0 

6344905.0 

6344705.0 

6345065.0 

6344620.0 

6345600.0 

6345830.0 

634.4750.0 

6343970.0 

6343900.0 

6346330.0 

513640.0 

513495.0 

51262s.a 

512615~0 

512245.0 

512410.0 

512770.0 

512338.0 

513425.0 

51354~0.0 

512100.0 

511030.0 

510130.0 

514400.0 

1380.0 2.5 

1380.0 3.3 

1455.0 3.0 

1455.0 4.5 

1480.0 6.7 

1488.0 1.9 

1460.0 2.9 

1490.0 2.3 

1390.0 3.6 

1380.0 2.3 

1490.0 7.0 

1600.0 6.0 

1660.0 4.0 

1360.0 5.0 

52.0 40 -0 

90.0 40.0 

90.0 30.0 

0.0 60.0 

0.0 40.0 

35.0 165.0 

5.0 18.0 

70.0 40.0 

45.0 110.0 

80.0 30.0 

7.0 

30.0 

40.0 

50.0 

28.0 

10.0 

85.0 

117.0 



I 

LITTLE KLAPPAN 

SPATS12 I 
PROVINCIAL 

PARK 

MT. KLAPPAN COAL PROPERTY 
1982 EXPLORATION MAPPING AREAS j 

I 

0 I 2 3km + Prepared Rail Bed 

-.- Provincial Pork Boundary 

I First Priority 

It Second Priority 

m Third Priority 

. . . . . . . Redefined Property Boundary 



ROCK COAL 

SE I 0 
;:g 

0.13m 
0.24m 

O.SOm 

w0.70m 

--5-c- 
c - c- 

---_ 

----- - 
-------- 

0 

CLWSTONE , CdRBONdCEO”S 

SWLE : GRAY, FRKTURINO &ON0 BEOOlNG 

--- 
--- 

-- 
- --- M”oSroNE: DARK GRAY, FRACT”RlNG ALONG BEOOlNG 

- -- 
- - 

ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLOOR : 130/25N 
FORMATION : GULF CANADA RESOURCES INC. 
UTM COORDINATES : 6345635 N, 513640E cod rn”“ic.9 
MAP CARD NUMBER : 

CALEAR” ALBERTA 

AIR PHOTO NUMBER : 
TRENCH DEPTH : 1.0 m 
TRENCH WIDTH : 0.6m 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRENCH LENGTH : 2.5m TRC-82-005 
TRENCH BEARING : 40’= 
TRENCHSLOPE : 5Z” ORwmB”: ISCALE 1:50 

LOGGED By: ~DATE J”,” 4,82 
AfPFmYEDB”: ! 



0.20+ m 
T 

s 
lz 1 

0.07 m 
0.50m 

0.65111 
c-c-c -5-c- c-c-c -c-c- c-s-c 
u 
-- --- -- --- -- 

ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLOOR : 150/20’= 
FORMATION : GULF CANADA RESOURCES INC. 
UTM COORDINATES : 6345655 N, 513495 E co* md.im 

Ifs 
Gulf 

MAP CARD NUMBER : CALGAIRY ALBERTA 

AIR PHOTO NUMBER : MT. KLAPPAN COAL PROJECT 
TRENCHDEPTH : 1.00 m 
TRENCH WIDTH : 1.00 m 

TRENCH LOG 

TRENCH LENGTH : 3.50 m TRC-62-006 
TRENCH BEARING : 90° 
TRENCHSLOPE : 75O 



0.50+ m t-z-1-j 
- -- 

0.05m 
ti 

_ _ _ 
0.42m ------- 

0.03m 

- - - 
0.22m ------- 

ZLi 

no 0% 1 --- 
0.50+ m 

E5 

-- -- 
------- --- ---- 

ATTITUDE OF ROOF : 116/77’= N 
ATTITUDE OF FLOOR : 135/85=‘N 
FORMATION : 
UTM COORDINATES : 6345170 N, 512625 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : 0.6 m 
TRENCH WIDTH : 1.0 m 
TRENCH LENGTH : 3.0 ill 
TRENCH BEARING : 30” 
TRENCHSLOPE : 90” 

~ 

OR 
LO 
AP 

GULF CANADA RESOURCES INC. 
cod ceua GUM 

CALGAR” ALBERTA E 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRC-82-011 



0.20+m -- -- 

3% 
x &a 

--- 
0.25+m - - 

ATTITUDE OFROOF : N/A 
ATTITUDE OF FLOOR :. 145/66’ N 
FORMATION : 
UTM COORDINATES : 6345115 N, 5126lSE 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCHDEPTH : I.1 m 
TRENCH WIDTH : 0.5m 

TRENCH LOG 

TRENCH LENGTH : 4.5m TRC-82-012 
TRENCH BEARING : 60° 
TRENCH SLOPE : HORIZONTAL 



- -- 
Pl 
--- S”4LEi GRAY. FRACTUFUNO ALONG BErJO!NE, ---- 

0.75+m --- - MlNOR ORANGE’BROWN ,NTERBEDS 
---_ 

lz 
O.l6F, L 
0.12m 
0.19m 
0.05m 
0. IOm 
0.07m 

ATTITUDE OF ROOF : 130/53’S 
ATTITUDE OF FLOOR : 160/54OS 
FORMATION : 
UTM COORDINATES : 6344905 N, 512245E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCHDEPTH : 0.6Om 
TRENCH WIDTH : 0.70m 
TRENCH LENGTH : 6.7m 

GULF CANAOA~ilESOURCES~INC. 
c0.l D.iYcn Gulf 

CAL6A.w ALBERT* I@ 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRC-82-013 
TRENCHBEARING : 40’= 
TRENCH SLOPE : Horizontal 



ATTITUDE OF ROOF : 098/65 ‘St?) 
ATTITUDE OFFLOOR: 085/76O N (?) 
FORMATION : 
UTMCOOROINATES : 6344705N,5124lOE 
MAP CARD NUMBER : 

GULF CANADA RESOURCES INC. 
cay r.irnla 

CIILEARY UBERTA 

AIR PHOTO NUMBER : MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : 1.5m (MAX) 
TRENCH WIDTH 

TRENCH LOG 
: 0.9m 

TRENCH LENGTH : 1.9m TRC-82-014 
TRENCH BEARING : 165” 
TRENCH SLOPE : 350 



>0.50m 

T 

0. 33 m 
0. 14m 

ATTITUDE OF ROOF : l30/79ON 
ATTITUDE OF FLOOR : 140/76’N 
FORMATION : GULF CANADA RESOURCES INC. 
UTM COORDINATES : 6345065N, 512770E cad Oirwa Gulf 
MAP CARD NUMBER : CALGAR” ALBERTA I@ 

AIR PHOTO NUMBER : MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : 1.25m(Max) 
TRENCH WIDTH : 0.9m 

TRENCH LOG 

TRENCH LENGTH : 2.9m TRC-82-015 
TRENCH BEARING : IV’ 
TRENCH SLOPE : 50 



ROCK 

i 
TOTAL 0.04 

ATTITUDE OF ROOF : N/ft 
ATTITUDE OF FLOOR : N/A 
FORMATION 
UTM COORDINATES i 6344620 N, 51233SE 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCHDEPTH : 1.3m 
TRENCH WIDTH : 1.2m 
TRENCH LENGTH : 2.3m TRC-82-018 
TRENCH BEARING : 40’= 
TRENCH SLOPE : 700 



- ROCK 

0.03 
0.03 

0.02 

0.02 

0.04 
0.0 I 

0.03 
0.03 
0. I 5 

T ,L 0.36 

3AL 
3.25 
0. 14 

3.32 

0.34 

0.50 

0.16 

0.45 

0.16 
0. II 

0.35 

2.60 

s; 
1 ;6 

0.15m 
oo:b”7Fn 
0.04m 

>O.O5m 

ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLOOR : 200/35’=E 
FORMATION : 
UTM COORDINATES : 6345600 N, 513425 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : I.8 m 
TRENCH WIDTH : 0.9m 
TRENCH LENGTH : 3.6m 

GULF CANADA RESOURCES INC. 
cod oiwa Gulf 

CALOAR” ALBERTA I 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRC-82-017 
TRENCH BEARING : ilOo 
TRENCHSLOPE : UPPER: 45’= 

LOWER:HORIZONTAL 



1 

I 
I 

0 

-- l .50+m ----- 

L%.l 
SHALE Dm;(D,GpY. HARD. FRACTURINO LONO 

--- -- --- -- --- -- - - 

ATTITUDE OF ROOF : 130/47’S 
ATTITUDE OF FLOOR: 140/4Z” S 
FORMATION : 
UTM COORDINATES : 6345830N, 513540 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCHDEPTH : 0.4m 
TRENCH WIDTH : 0.6m 
TRENCH LENGTH : 2.3m 
TRENCH BEARING : 30° 

< 

TRENCH LOG 

TRC-82-018 



ROCK COAL 

f 

::I!: 
0.26m ;? % I 4 :: 
0.14m 
O.IOm 
0.14m 

0.50+m 

ATTITUDE OF ROOF : 135/5OQ s 
ATTITUDE OF FLOOR : 150/49os 
FORMATION : 
UTM COORDINATES : 6344750 N, 512100 E 

GULF CANADA RESOURCES INC. 
cd oi.l.ia 

E 
Gulf 

MAP CARD NUMBER : CALO*R” ALBERTA 

AIR PHOTO NUMBER : MT. KLAPPAN CO.AL PROJECT 
TRENCH DEPTH : 1.4 m 
TRENCH WIDTH : 0.65 m TRENCH ~00 

TRENCH LENGTH : 7.0 Ill TRC-82-019 
TRENCH BEARING : 026O 
TRENCH SLOPE : 0070 



ROCK COAL 
0.12 
0.42 

l-l- 

0.15 
0.05 

0.36 

0.19 
0.10 

3.14 ;:I; 
0.06 

0.16 
0.15 

0.16 
0.20 

1 0.15m 

0.25tm 

ATTITUDE OF ROOF : N/A 
ATTITUBE OF FLOOR : 095/19’S 

FORMATION : 
UTM COORDINATES : 6343970 N, 511030 E 

MAP CAR0 NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : I.lm 
TRENCH WIDTH : 0.5m 
TRENCH LENGTH : 6.0m 
TRENCH BEARING : OIOO I 

TRENCH LOG 

TRC-82-020 

TRENCH SLOPE 



ROCK COAL 

f 
“.“J 

0.05 
0.12 
0. 19 

0.70 

3.19 0.07 
0.24 

0.10 
0.30 

0.46. 

0.50 
1 

TOTAL 0.60 1 2.39 

ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLOOR : 145/43Nhct true f1Q-X) 

FORMATION : 
UTM COORDINATES : 6343900N. 510130E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 

GULF CANADA RESOURCES INC. 
Cal oi.*a 

IC 
Gul4 

C*LOARY aLBERTI\ 

MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : 1.4 m 
TRENCH WIDTH 

TRENCH LOG 
: 0.6i-n 

TRENCH LENGTH : 4.0m TRC-82-038 
TRENCH BEARING : 065’ 
TRENCH SLOPE : 0400 



0.35m 

ATTITUDE OF ROOF : 010/52’ W 
ATTITUDE OF FLOOR : N/A 
FORMATION : 
UTM COORDINATES : 6346330 N, 514400 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 

GULF CANADA RESOURCES INC. 
M Oi.“o” 

IC 
Gulf 

IXLCAR” ALBERTA 

MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : 1.0m 

TRENCH LOG 
TRENCH WIDTH : 0.7m 
TRENCH LENGTH : 5.0m TRC-82-041 
TRENCH BEARING : 117“ 



c c c 

GULF CANADA RESOURCES INC. - COAL DIV 1 SION 
la/JAN/83 SIMPLE SAMPLE SUMMARY PAGE I 

DATA SEAM SAMPLE DEPTH DEPTli REC PERCENTS RECOVERED MISSING 
SOURCE ID FROM TO CORE REC COAL ROCK COAL ROCK 
----------- -------l_------___ ------~------~---- 

TRC82005 
3455 
3471 

TRC82006 
3452 
3473 

TRC82011 
3457 

TRC82012 
3459 
3465 
3458 
3464 

TRC82013 
3460 
3462 
3461 
3463 

TRC82014 
3466 

TRC82015 
3456 

TRC82016 
3467 
3468 

TRC82017 
3469 
3470 

TRC820 18 
3472 
3474 

1.50 
1.50 

2.10 
2.10 

1.70 2.95 
1.70 2.95 

1.22 1.79 

0.20 0.65 
0.20 0.65 
0.65 2.73 
0.65 2.73 

0.75 
0.75 
3.11 
3.11 

3.11 
3.11 
4.35 
4.35 

0.40 1.80 

0.50 1.31 

0.50 1.89 
0.50 1.89 

0.06 2.58 
2.58 3.22 

0.40 0.72 
0.40 0.72 

0.60 100.00 
0.60 100.00 

1.25 100.00 
1.25 100.00 

0.57 100.00 

0.45 100.00 
0.45 100.00 
2.08 100.00 
2.08 100.00 

2.36 100.00 
2.36 100.00 
1.24 100.00 
1.24 100.00 

1.40 100.00 

0.81 100.00 

1.39 100.00 
1.39 100.00 

2.52 100.00 
0.64 100.00 

0.32 100.00 
0.32 100.00 

0.37 0.23 
0..37 0.23 

1.25 0.00 
1.25 0.00 

0.48 0.09 

0.45 0.00 
0.45 0.00 
2.08 0.00 
2.08 0.00 

2.14' 0.22 
2.14 0.22 
0.86 0.38 
0.86 0.38 

1.29 0.11 

0.81 0.00 

1.35 
1.35 

0.04 
0.04 

2.34, 0.18 
0.46 0.18 

0.32 0.00 
0.32 0.00 

0.00 0.00 
0 -00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 

0 -00 0.00 
0.00 0.00 
0.00 0 -00 
0 -00 0.00 

0.00 0.00 
0 -00 0.00 
0.00 0.00 
0 -00 0.00 

0.00 0.00 

0 .oo 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0 .oo 0.00 

0.00 0.00 
0.00 0.00 



c 

GULF CANADA RESOURCES INC. - COAL DIVISION 
lB/SAN/B3 SIMPLE SAMPLE. SUMlrlARY PAGE 2 

DATA SEAM SAMPLE DEPTH DEPTH REC PERCENT RECOVERED MISSING 
SOURCE ID FRON TO CORE REC COAL ROCK COAL ROCK 
~~---~~-~--~~~~---------~----~-----_------_-~-----~---~~-~~ 

mc82019 
3475 1.08 2.25 1.17 100.00 1.07 0.10 0.00 0.00 

TRC82020 
3476 0.00 1.12 1.12 100 -00 0.92 0.20 0.00 0.00 

TRCt320 38 
3485 0 -00 0180 0.60 100 -00 0.15 0.65 0 -00 0.00 
3477 0.80 2.21 1.41 100.00 1.24 0.17 0.00 0.00 
3478 2.21 2.69 0.48 100 .oo 0.00 0.48 0.00 0.00 
3479 2.69 3.19 0.50 100.00 0.50 0.00 o-00 0.00 

TRC8204 1 
3487 0.55 1.42 0.87 100.00 0.77 0.10 0.00 0.00 



,xXxXx 

c c 

82/12/UI GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

PROJE~cl: KPN bLoCi%: BC DATA SOURCt : TRCB;?OOS 

DEPTti 

EG.5 MM- 

0.00 

DEPTH INTRVAL SAMP. SEAM 
lIii_ TH 1 CK . AL- a?-- &piOLOGY 

* -50 

1.70 

1.65 

1.8:O 

I .98 

2.GG 

2.10 

2.23 

2.47 

2.97 

4.47 

1 .so 

G.20 034 73 

TILL 

-------- OESCH I PTI ON I---- 

RDCh FHAGMEN-‘$5 

1.50 CLAYSTONE CARb.tjLK 

1.70 

1.85 

a.15 034 73 

0.01 03473 

COAL 

MUDSTONE 

1.86 

1.063 

2.00 

2.10 

2.23 

2 .4~ 7 

2.97 

0.12 03473 

0.02 034 73 

COAL 

MUVSTONE BN 

0.10 034 73 

0.13 

COAL 

MUDSTONE UN 

0.24 CLAYSTONE CARb BLK . 

0.50 SHALE 

l.50 MUDS TONE 

GY 

DK.tlN 

9 DENOT~ES MEASUKtD bCA 



82/12/01 

DEPTh 

Ecn -- FROM 

0.00 

1.50 

1.70 

2.66 

2.95 

3.02 3.52 0*50 MUDSTDNE 

3.52 3.59 0.07 SHALE 

3.59 3.64 O.lJti MUDSTDNE 

3.64 

3.74 

4.39 

GULF CANADA RESOURCES 1NC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

PROJECl: KPN BLOCK: BC DATA SOURCE: TRC62006 

DEPTH IN7 RVAL SAMPe SEAM 

Ex-- THICK. x2-- EL- L Il’HOLOGV 

1.50 

1.70 

2.66 

2.95 

3.02 

3.74 

4.39 

5.89 

1.50 

U.2G 

1.18 03471 

0.07 034~71 

0.07~ 

0.10 

0.05 

l.S(i SHALE Sis INTERBEDS,W.RD 

TILL 

DESCR IPT~ION 
- - - - - - - - - I - . ~  --- --- 

CARB A-l- BASE 

CLAYSTONE CARB.ttLK 

COAL HIGHLY WEATHERED 

COAL HARDtANThRACITE) 

SHALE GY 
HARO 

COAL 

CLAVSTDNE CARtj.GLK 

IAN 
SOFT, CARi3 IN UPPER HALF 

GY 
HAR D 

bN 
SOF T 

* DENOTES MEASURED tiCA 



,xxxxx c c 

&2/12/~01 

DEPTH 

Bicl! g?Jm- 

0.00 

O.SG 

0.55 

0.97 

1 .oo 

1.22 

1.57 

1.62 

1.66 

1.79 

GULF CANADA RESDURCES INC. - COAL DiVIS1ON - DESCRIPTlVE LOG PAtiE 1 

PRUJECT: KPN BLOCK: SC DATA SDURCE‘tr: ,~KCc320,, 

DEPTH 1NTRVAL SAMP. SEAM 
TO -.- TH I CK . 10 ID- LITHOLOGY 

0.50 

0.55 

0.97 

1.00 

I .22 

I .57 

l-62 

1 .I56 

1.79 

2.29 

t DENOTES MEASURED BCA 

0.50 SHAL,E 

0.05 

0.02 

0.03 

0.22 

0.35 03457 

0.05 03457 

0.04 0345s 

COAL WEATtiERED 

SHALE GY 
SOFT.FRACTURED ALONti BEDDING 

COAL WtAThEliED 

SHALE GY 
MASSIVt,RESISTlVE 

COAL DULL E BRIGHT. WEATUERED 

CLAYSTONE CAR8 
YOF T 

SHALE. 

COAL WEATHERED 

SHALE 1NTEHbEDDED HARD C SOFT UNITS 

DESCR 1 ~ImK?L-e----e--- ---.--------.----- 

GY 
FRACTURED ALDNG BEDDING 

t3N 

SOFT,PUGGY 



ixxxxx c c c 

62/l 2101 GULF CANADA RESOURCES INC. - COAL DlVlSlON - UtSCHlPTlVE LUG PAGE I 

PROJECT: KPN BLOCK: BC DATA SOURCE: TRC82012 

DEPTH DEPTH I~NTRVAL SAMP. SEAM 
BCA -. EEB- IQ-- -ELs!h 10-- L&t--~ LlI&OLOGV --- DESCRIPTION ---- 

0.00 0..20 0.20 SHALE GY 
HARD & MASSIVE 

0.20 cl.65 0.43 03463 COALS HARDtFE STAlNING.ROCK PARTICLES 

0.65 2.73 2.00 03404 COAL, WEAT~HtRED,MNH FE Sl’AlNlNL 

2.73 2.96 0.25 SHALE l.lY 
FRACTURED ALONG BEDDING 

0 DENOTES MEASUUED tlC~A 



,xXxXx 

c 

82/l 2101 GULI= CANADA RESOURCES INC. - COAL D,“IC,ON - DESCRIPTIVE LOG PAGE 1 

PROJECl: KPN BLOCK: EC DATA SOURCE: TRC8.2013 

OEPTH INTRVAL SAMP. SEAM 

TU- ----- T~H ICIC. LB-- L!2-- ),ITHOLOGY 

0.7s 

1.51 

1.55 

1.91 

1.96 

2*2Y 

2.34 

2.85 

2.93 

3.11 

0.75 

1.51 

1.55 

x.91 

1.96 

2.29 

2.34 

2.ES 

2.53 

3.11 

3.31 

025 Sk+AL E 

--------~ DESCRLPTI ON 

GY 
MNR OR--BN INTERBEDS 

0.76 03z+62 COAL WEATHERtD.DULL-BRlGHT BANDED.F~E STAININ 

G 

O+O', 03462 MUDS 1~ONE BN 
sol= 1 

0.36 03462 COAL WEAT-HEHED,DU“ BANDED 

cl.05 034 62 MUOSTONE E)N 
5CJF~ l- 

COAL WEATHERED *DULL 0AN”ED 

MUDS TONE i3N 
SOFT 

COAL ANTHRACITIC IN PART~DIAL & f3RltihT 

MUDSTUNE GY 

SOF T 

C.,b 03462 

0.20 03463 

CGAL DULL BANDEU 

CLAY STONE CARB 

3 VENOTtS MEASURD tiCA 



xxxxx 
c c 

82/l 2/01 

li_ ,i : II 

DEPTh 
BCA -- FRO&- 

3.31 

4.17~ 

4.35 

4.47 

4.66 

4.71 

4.81 

4.88 

GULF CANAUA RESOURCES INC. - COAL DIVISION - DESCRIPT~IVE LOG PAGE 2 

PROjttl-f KPN 
.~ .- 

BLOCU: ac ” DATn S”()RCtz TKC826~i’j ,’ . . 

DEPTH INTRVAL SAMP. SEAM 

Im- THICK. a?--- ro- 

4.17 0.86 03403 

4.35 0.16 034 63 

4.47 0.12 

4.66 0.19 

4.71 O.G3 

4.81 0.10 

4~.86 o-us 

5.23 0.35 SHALE 

COAL DULL BANDED 

CLAY srUNE CAR 13 

MUDS TONE SOF TvURNG-BN 

MUOS TUNE PUGGY,LHAP,,,T~ 1C LUSTRE. CARti? 

MUDSTONE SOFT,ORNG-ElN 

COAL HIGHLY~ WEATHERED 

CLAYSTONE CGR 6 

c 

OK.6Y 
WtAl’ntRs TAN 

* DENOTES MEAbURED BCA 



62/l WOl 

DEPTH 

BCA -- FROM 

0.00 

0.40 

1.34 

1.41 

1.45 

A.80 

1.95 

GULF CANADA RESOURCES INC. - COAL DlVlSIDN - DESCHIPl-IVE LOG PAGE 1 

PRUJECT: KPN isLOCK: SC DATA SOURCE: TRC8Z0 14 

DEPTH INTRVAL SAMP. SEAM 

XL-- THICK. -.- UL- ID UULDGY ---- 

0.40 

1.34 

1.41 

1.45 

i .BO 

I .‘)s 

2.3’0 

0.40 MUDS TONE 

0.94 03460 COAL 

0.07 03466 CLAY STONE 

0.04~ OS4.6b MUDSTONE 

0.35 03406 COAL 

0.15 MWGSTDNE 

0.3s SHALE 

DESCRIPTION -----.----~--- ----- 

UK. GY .MAS 
l~iHtG.FHAC‘IURES.HARD IN PARTS 

HlGHLY WEATHERED 

CARE3 

ON 

SOF 1 

HIGHLY WEATHERED 

DK.GY 

‘AHB 1N PART 

GY 

PUGtiY TOWARDS BASE. MNR CALCIUM CARBONAT 
t VClNS 

* DENOTES MEASbRtiD BCA 



,xXxXx 
c 

82/12/01 

DEPTH DEPTH INTRVAL SAMP. SEAM 
BU m- IL-- THICK. mm IL- 

0.00 0.50 0.50 

0.50 COAL, HIGHLY WE~ATHERRED 

0.68 CURL hAH D 

0.94 COAL DULL t. URIGHT 

1.14 COALS DULL BANDED 

1.31 

0.68 0.38 03456 

0.94 0.06 03456 

1.14 0.20 03,456 

I.31 0.17 034 56 

1.35 0.04 SHALE 

1.35 1.44 0.09 SHALE 

1.44 1.62 0.18 

1.62 I .73 O-11 SHALE 

1.73 

2.06 

2.06 0.33 COAL DULL C brights 

2.20 0.14 SHALE 

t 

c&i-F CANADA RESUURCES INC. - COAL D‘VIS‘UN - DESCRIPT~IVE LOG 

PROJtC.1’: KPN BLOCK: Lit DATA SUUH‘2f: T’RC~ti;iOlS 

c 

PAGE 1 

---- ---- -BOESCRLPIION--- - 

GY 
PLANT FHAGS*SUB-FISSILc 

UK.GY 
SOFT 

LT.GY 
SOF .I 

CARS 

LT. GY 
SUF T 

FG 
ORNG-BN,FE STAlNING+WEATHERING 

4 DENOl’ES MEASURED tjCA 



ixxxxx c c c 

82/12/01 GULF CANADA RESiCIURCES INC. - COAL. CJIVlSlON - UESCRlPTlVE LOG PAGE 2 

PROJECT: KPN l3LocK: lilt UATA SOURCE : THCB20 15 

DE~P.1 H DEPTH INTRVAL SAMP. SEAM 
BCA FROM- IQ-- THICK. &L-- ST-- LlTHOLOGV ------ --------ESBL?krLLorU------- 

2.20 3.20 I .oo SHALE 6Y 
IRHkG. FRACTURES. SOFT 

4 DENUTES ME~ASUREU BCA 



xxxxx 
c 

82/12/01 

DEPTH 

EGA FROM- 

0.00 

0.50 

0.68 

G.69 

1.29 

1.32 

GULF CANADA ResOuRctS INC. - COAL DIVISION - DESCRlPTiVE LOG PAGE 1 

PROJECT; KPN RLOCK: BC DATA SOURCE: lKC@2016 

DEPl H INTRVAL SAMP. SEAM 

IL? THLs!L lo- XL- LLLm!&c;u _-_ ----- ----JXSS2?~~LLoN- ----- 

G.50 cJ.SG TILL 

0.68 G.18 G3468 ccm HIGHLY WEATHERED, 58/‘465 

0 -69 G .G 1 (13rot MUDSTONE GY 

SOFT 

, -29 0.60 I;3468 CDAL. DULL BANDED 

i -32 0.03 0346b MUDSTONE 

1.84 0 -5-r 03468 CDAL DULL BANDED, 10/88E 

0 DENUTES MEASJHED OCA 



,xXxXx 

c 

82/12/01 

DEPTH 

BCA FRup?M 

0.00 

cl.06 

Cl.31 

0.34 

0.48 

0.51 

0.83 

O.ES 

1.19 

1.21 

1.71 

1.75 

1.91 

1.92 

GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRlPTIVE LOG PAGE 1 

PKOJtCT: KPN BLDCK: BC DATA SOURCE: TRCt;20 17 

DEPTH I~NTKVAL SAMP. SEAM 

XL-- THICK. ro- m-- UL-HiLQG-u -----__ DES~,JfJJON I_--_-- 

0.06 

0.31 

a -34 

0 .~48 

0.51 

0.83 

0.85 

1.19 

1.21 

1.71 

1.75 

1.91 

1 .‘a2 

2.37 

0 .vti 

0.23 

0.03 

0.14 

0.03 

0.32 

a.02 

a.34 

0.02 

0.50 

0.c4 

0.16 

O.tJl 

0.45 

03469 

03469 

03469 

V346Y 

034 652 

0346Y 

03404 

03469 

03469 

034 64 

TiLL 

COAL 

MUDS TONE 

COAL 

MUDS TUNE 

COAL 

MUDS TONE 

COAL 

CLAYSTONE CARb 

COAL 

MUDS TONE 

COAL 

MUDS TONE 

COAL 

* DENOTES MEASURED BCA 



,xXxXx 

c 

82/12/01 

DEPTH 
EGA mm 

2.37 

Z.YU 

2.58 

2.61 

2.72 

2.87 

3.22 

3.37 

3.51 

3.E.a 

3.62 

c c 

PAGE 2 GULF CANADA HESOURCES INC. - COAL DIVISION - DESCRI.PTlVE LOG 

PRUJtCT: KPN BLOCK: nc VATA SOURCE; TRC820 1’7 

DEPTH INTHVAL SAMP. SEAM 
+o-- THICK. &L-- LB--. .LLLB~!&Gl ~----------!2!s~fuLlxxL-~~--- 

2.40 0.03 53469 MUVSTONE 

2.5M a*i&l 03469 COAL 

2.61 cl.03 034 70 MUDS TONE 

2.72 0.11 a3470 COAL 

2.67 O.It-3 03470 MUDSTONE~ 

3.22 0.35 03470 COAL 

3.37 0.15 CLAYSTORlE CARtl 

3.51 0.14 MUOSTONE 

3.58 0.07 CLAY STONE: CARi3 

3.62 0.~04 MVVSTONE 

* DENOTES MEASURED tjCA 



xxxxx .-c 

s2/12/01 

DEPTH 
BCA gJl&+- 

G.00 

0.40 

0.72 

GtS2 

GULF CANADA HtSDUKCES INC. - COAL DI”15IDN - DESCRIPTIVE LOG PAGE 1 

PROJEC’I: KPN BLDCK: BC DATA SDUHCEI lHCf32018 

DEPTH 1NTRVAL SAMP. SEAM 

Is--- THlCK. L!2-- -,- 10 LITbiOLOGY DESCH IPTI ON - 

0.40 0.40 SANDSTONE MG. LT.GY 
GWAlN SIZE IS MEDIUM-COARSE 

0.72 0.32 03474 COAL HIGHLY WEATHERED 

0.82 0.10 CLAYSTONE CAHt, 

zsz.2 1 .so SHALE OK. GY 
HAHDtFHAC. ALONG BEDDING 

4 DENOTES MEASURED 6CA 



c c 

&12/l z/o1 GULF CANADA RESOURCES INC. - COAL DIVISION - DtSCRIPTIVE LOG PAGE 1 

gc& 

DO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

DEPTH 
m 

0.00 

0.56 

0.64 

0.80 

1 *OS 

1.65 

1.75 

2.25 

2.34 

2.49 

PHD.iECT: KPN BLOCK: BC DATA SCJUH CE I TRC820 IQ 

DEPTh INTRVAL SAMP. SEAM 

To--- THICK. --, XL- ID L I THULOS 

0.58 MUDSTONE 

0.69 CLAYSTONE 

0.80 SHALE 

I .ot, CLAYSTONE 

1.05 COAL 

1.7~5 CLAY STONE 

2.25 CDAL 

2.34 MUDSTONE 

2.4% CLAY STONE 

2.63 

O.Sti 

0.11 

a.11 

0.2b 

0.57 03475 

0.10 03475 

0.30 03475 

0.14 

0.10 

0.14 MUDSTONE 

UK. GY 
SOFT, PUGGY. OR LEN-TAT ION 135/5OS 

CAR~I 
MNR WTHRD COAL 

UK I GY 

CAR0 
SOME HIGHLY WTHRD COAL 

C-4 . BLK 

CARf3 
C.-z3 

OK. GY 
CARb IN PARS 

CAR6 

OK. GY 
CAHB IN PAR1 

Y DENOTES MEAbUKED BCA 



xxxxx C c c 

62/12/~01 PAGE 2 GULF CANAOA RESOURCES INC. - CDAL DIVISION - DESCRIPTIVE LOG 

F’ROJECl~: KPN t3LacK: BC DATA SOURCE: l~RC&20 19 

DEPTH DEP1.H INTKVAL SAMP. SEAM 

cl? m- EL-- lCK- Th LO- L!L- L 1 THOLOGY ---- --I-- DESCR 1 PTI ON 

UO 2.67 3.f3 0.50 SHALE OK. GY 
SOFT. RE,GULARLY FRACTURED 

* DENOTES MEASURED BCA 



,xXxXx 
e c 

62~12/01 

DEPTH 
g& FRc)M- 

0.00 

0.12 

0.54, 

0.6Y 

0.74. 

1.12 

1.31 

1.41 

1.45 

1.55 

1 .7~5 

1.91 

G”LF C~ANADA RESOURCES INC. - COAL DIVlSlON - DESZHIPTIVE LOG 

PROJECT: KPN 6LOCK: BC DATA SOURCE I TRC82020 

DEPTH INl-RVAL SAMP, S&AM 
TO ---- 1’l-f 1 CK . r!?-- LQ--. ~1THOLLOGY~ 

0 .~ 1 2 034 76 

0.42 03476 

COAL 

COAL 

0.15 03476 CLAY STONE 

0.05 034 70 SkAL E 

0.36 034 76 

0.14 

0.10 SHAL.5 

0.06 

0.10 

0.16 

G.16 

0.15 

COAL 

CLAYSTONE CAR b, 

COAL 

CLAY STDNk 

SHALE 

CDAL 

COAL 

c -’ 
. 

PAGE 1 

DESCR 1 PTI ON ----- 

HIGHLY iVTHHD 

c-2 . t3LK 

CARB 

UK. GY 
SUFT 

OKc.GY 

HARD* MNR COAL STRGS 

HIGHLY WTHRD 

CARE5 

HAKO 

4 DENOTES MEAbURED bCA 



62/12/01 

DEPTH 

Ecn m- 

2 Ob . 

2.24 

2.44 

2.5Y 

2.7Y 

2.95 

3.04 

3.14 

3.29 

GULF CANADA HESUURCES INC.~ - COAL DIVISION - DESCRIPTIVE LOG 

PHUJECT: KPN BLOCK: BC DATA SDUKCE : THC62020 

PAGE 2 

DEPTH INTRVAL SAMP. SEAM 

Is!-- JHIGG .L!L-- de-.- 

2.24 0.1&s 

2.44 0.20 

2.59 0.15 MUDS TONE COAL STRGb UP Tii 5CM 

2.79 0.20 SHALE VERY hAKDv. MNH COAL STHGS. POSSIBLE CON 
CUE -l 1 “NS 

2.95 G*l,b 

3.04 0.09 

3.14 0.10 

3.29 ii.15 

3.54 0.25 

COALS HIGHLY WTHRD 

MUDSTONE SOFT 

C.OAL C-3 

SHALE 

--------DESCRL~ON- ----- 

GY 
HAH 0 

c-3 

iARb 

c7.y. MA5 
HARD 

ir OfNOTES MEASURED ECA 



c 

82/l z/o1 GULF CANADA REbOURCES INC. - CDAL DIVISION - DESZHIPTIVE LOG 

PROJECT: KPN BL~OCK: hC DA,‘A SU”R it: THC82038 

DEPl-H 

is.rl mt.l- 

0.00 

DEtil~H INTRVAL SAMP. SEAM 

Tci-- ----2 TtilCK IL-- 10- ITHOLOGY L 

cl.10 

0.15 

0.39 

0.44 

c r56 

c .b 1 

0.60 

1.50 

I as7 

1.6 1 

l.Yl 

2.21 

0.10 0.34 65 

u.os 03485 

COAL 

DESCR IPT~I ON _----__---- 

WEATHt.RtD 

0.10 

0.15 

0.39 

c.44 

O*Sb 

0.61 

o.uu 

1.50 

1.57 

1.61 

1.Yl 

MUDS TUNE ti,Y 
SOF T 

c.24 034.85 c-3 
MNR SOFT, GY MUDS-r 

0.05 034 b5 

0.12 034 tis 

0.05 034 83 

0.15) 034 es 

0.70 034 77 

O*O? 03477 

MVDSTONE 

COAL MNR MUDST 

@iVDSTONE 

COAL MNR MVDST 

COAL MNR MVUST. FE STAIN 

MVOSTDNE GY 
‘UF .I- 

C.24 034 77 

0.10 03477 

COAL 

MUDS TONE GY 
SOF 1 

0.30 03477 COAL 

c 

PAGE I 

- 

* DENOTES MfASUCiEV UCA 



xxxxx c 

2.69 

3.19 

c c 

PAGE 2 GULF CANADA RESOURCES INC. - COAL, DIVISION - DESCRIPTlVt LDG 

PROJECT: KPN BLOCK: BC DATA SOURCE: TRC62036 

DEPTH INT~HVAL SAMP. SEAM 

TO --- TH 1 CK . a?-- LU-- L I TbiOLDGY DESCR I PTI ON -- -- ----- ---- 

2.69 0*4n G3476 CLAYSTONE CARb 
MNR FERRUGINDUS MUDST 

3.19 0.5‘2 03479 COAL MNR ShALE SPLITS 

3.39 0.20 MUDSTONE 

* DENOTES MEASURtO 8CA 



xxxxx c 

82/l a01 tiULF CANADA RESOURCES I&C. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

PROJkCT: KPN BLOCK: BC DATA SOURCE: TRCB25rl 

DEPTh DEF’TH I.NTRVAL SAMP. SEAM 

cn WI IL!--- ---- TH,CK. a?.-- x2--, 

0.00 0.35 0.35 

---- ______ DESCRIPTlON I_-- - 

UK. GY 
MNH COAL LENSES. PLANT FRAGME,NTS.IRREbU 

LAR FRACTURING. ROOF KOCK 

0.35 

o-42 

0.55 

0.7~3 

0.80 

1.02 

1.07 

0.42 0.07 COAL c-4 
GTZ VElNtD 

MUDS TUNE t5N 
SOF T 

COAL c-4 

HARD MNR HOCK SPL ITS 

MUDS TCiNE GY 
SUF 7 

CDAL c-4 

1.07 0.05 G34 t.7 

I..42 0.35 “34 b-t 

CLAYSTONE 

CDAL 

CAKBrtjLK 
SOFT, CVAL FLECKS 

c-3 
MINIMUM THICKNESS. NU FLOOR 

* DENDT~E5 MEASUREU tjCA 



, 

I 
I 

+J 

EExlATmcxEER 
LIsToFsAMPm 

1 DATA SOIJRCE 
I 

KIXBCTRc82036 56 

KPIiN?m~x)l2 61 

KF’NBCTRG32013 62 

KpNBc!l!Rcaa14 63 

KpNBcmc82016 64 

KPmmc82017 65 

KPNBcTRc8201 g 66 

KPmmc%x)20 67 

KPNBCTRCG’OP 85 

CcmxI!TE 
SAMPLEID 

cm71 

03464 - 03465 

03462 -03463 

03466 

03468 

03469 - 03470 

03475 

03476 

03477 - 03479 

+ 03485 



GCRI COAL DIVISION WAD PROJ KPN BLK BC DS TRCSZW6 
=- =*=- C=-dEIP =- -e-w-- -I----------P====z==-=i==== 
SAMPLE ID !56 DATA TYPE (REAL ,BORO ,AVER ,CALC) 
SPLIT SAMPLE ID WI DATE ANALYSED I 3m1 /a3 

ANALYSIS BASIS TYPE <AD,DB,AR,EM) 
NAMEOF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

STOP SIZE (MM) 
SURFACE MOISTURE %<AD,AR> CCG- TOTAL SULFHUR % 
TOTAL MOISTURE % IS.00 PHOSPHOROUS % 
EQUILIBRIUM MOISTUFcE % --- CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 0.70 FSI 
ASH % 
VOLATILE MATTER 
FIXED CARBON % 

24.80 HGI 
% 7.70 co2 % 

a.80 

GROSS CALORIFIC 
NET CALORIFIC 

VALUE ( MJ/I<G ) 26.23 
VALUE <MJ/I<G) --I-- --=3.31 

REAL 

AD 

0.55 
-A-_ 
-- 
-.- 
--- 
---*m 
--.-- 



GCRI COAL DIVISION i%ZAD PROJ KPN BLKBC DSTRCS2012 
------_- ------------x ==== ---_ -----==-===-==---=E=EE=====-==== 
SAMPLE ID 61 DATA TYPE (REAL , BORO , AVER, CALC ) 
SPLIT SAMPLE ID HDl DATE ANALYSED 13/01/83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD <ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
------ SURFACE MOISTURE %<AD,AR> 24.20 TOTAL SULPHUR % 

TOTAL MOISTURE % 27.16 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % --.-- CHLORINE <PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 3.90 FSI 
ASH % 36.20 HGI 
VOLATILE MATTER % 13.60 co2 % 
FIXED CARBON % 46.30 

GROSS CALORIFIC VALUE <MJ/l<G) 18.39 
NET CALORIFIC VALUE (MJ/I<G) ----_ Ro*x=3. 48 

REAL 

AD 

I.06 
----- 

m-q- 

--*- 

---.- 



GCRI COAL DIVISION HEAD PROJ KPN BLl< BC DS TRC82013 
=e3=--1==---- --a ---= 1===--==3==~==1==-1===~===~~ 
SAMPLE ID 
SPLIT SAMPLE ID 

NAME OF STANDARD 

TOP SIZE (MM) 
SURFACE MOISTURE 

62 DATA TYPE (REAL,BORO,AVER,CALC) 
HDl DATE ANALYSED 13/W/83 

ANALYSIS BASIS TYPE <AD,DB,AR,EM) 
(ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

%<AD,AR> ----- 21.40 TOTAL SULPHUR % 
TOTAL MOISTURE % 23.68 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % --i CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 2.90 FSI 
ASH % 32.10 HGI 
VOLATILE MATTER % 16.00 co2 % 
FIXED CARBON % 49.00 

GROSS CALORIFIC VALUE <MJ/l<G) 18.99 
NET CALORIFIC VALUE (MJ/I<G) __.__ Rom;3.46 

REAL 

AD 

0.40 
---_- 

-.e- 

w-1- 

-m-*- 

--.-- 



GCRI COAL DIVISION HEAD PROJ KPN BLI< BC DS TRC82014 
=E-====E=l=== =lii== --------------------------------- 

SAMPLE ID 63 DATA TYPE (REAL, BORO , AVER, CALC ) 
SPLIT SAMPLE ID WI DATE ANALYSED 13/o l/S3 

ANALYSIS BASIS TYPE <AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JXS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
SURFACE MOISTURE %<AD,AR> ------ 15.50 TOTAL SULPHUR % 
TOTAL MOISTURE % 16.18 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE %’ -w.- CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 0.80 FSI 
ASH % 29.30 HGI 
VOLATILE MATTER % 7.70 co2 % 
FIXED CARBON % 63 30 b.L 

GROSS CALORIFIC VALUE (MJ/I<G) 24.12 
NET CALORIFIC VALUE (MJ/l<G) ---em R&3 p3.50 max 

REAL 

AD 

0.59 
-.--- 
----- 
---- 
---- 
----- 
----- 



GCRI COAL DIVISION HEAD PROJ KFN BLK Bc, DS TRC82W.5 
L-s=- -a= =I= --- ----=I-~===-=-=====----= 
SAMPLE ID 64 DATA TYPE (REAL,BORO,AVER,CALC> 
SPLIT SAMPLE ID l-ID1 DATE ANALYSED 13/W/83 

ANALYSIS BASIS TYPE <AD ,DB ,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE <MM) 
---*-- SURFACE MOISTURE %<AD,AR> 23.30 TOTAL SULPHUR % 

TOTAL MOISTURE % 25.29 PHOSPHOROUS % 
EQUILIBRIWl MOISTURE % --- CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 2.60 FSI 
ASH % 9.20 HGI 
VOLATILE MATTER % 18.50 co2 % 
FIXED CARBON % 69.70 

GROSS CALORIFIC VALUE (MJ/l<G) 26.54 
NET CALORIFIC VALUE (MJ/‘l<G) __.__ Itomx= 3.74 

REAL 

AD 

0.41 
---- 
-I- 
-.-- 
--.w 
---.e 



GCRI COAL DIVISION. MAD PROJ KPN BLl< BC DS TRCS2017 
=rri-=-==-d== EI =========x=========1===1-- z-s--- 
SAMPLE ID 65 DATA TYPE (REAL,BORO ,AVER ,CALC) 
SPLIT SAMPLE ID WI DATE ANALYSED 13/m /83 

ANALYSIS BASIS TYPE tAD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISC) ASTM 

TOP SIZE (MM) ---. -- 
SURFACE MOISTURE %<AD ,AR> 23.50 TOTAL SULPHUR % 
TOTAL MOISTURE % 24.80 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % --a- CHLORINE <PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 1.70 FSI 
ASH .% 23.20 HGI 
VOLATILE MATTER % 17.90 co2 % 
FIXED CARBON % 57.20 

GROSS CALORIFIC VALUE (MJ/l<G) 21.99 
NET CALORIFIC VALUE (MJ/KG) __.__ Ro =3.17 raax 

REAL 

AD 

0.46 
-.--- 
---- 
-1-- 
--I- 
----- 
--.-- 



GCRI COAL DIVISION HEAD PROJ KPN BLl< BC DS TRCS20i9 
El-==-T=--=E i== i==ii=E=Pfp=i----==---E====~~==---- --- 
SAMPLE ID 66 DATA TYPE <REAL, BORO , AVER, CALC ) 
SPLIT SAMPLE ID l-ml DATE ANALYSED 13/01/83 

ANALYSIS BASIS TYPE <AD,DB,AR,EM) 
NAME OF STANDARD (AST?-l,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
--*- SURFACE MOISTURE %<AD,AR> 12.40 TOTAL SULPHUR % 

TOTAL MOISTURE % 12.93 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % m--v- CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD ,EM> 0.60 FSI 
ASH % 24.50 HGI 
VOLATILE MATTER % 7.10 co2 % 
FIXED CARBON % 67.80 

GROSS CALORIFIC VALUE (MJ/l<G) 25.78 
NET CALORIFIC VALUE (MJ/l<G) __.__ Ra =3.60 max 

REAL 

AD 

1.52 
-.--- 

---- 
---- 
----- 
--.-- 



GCRI COAL DIVISION HEAD --1--1 ------ ------------- - -I 
SAMPLE ID 67 
SPLIT SAMPLE ID l-ID1 

NAME OF STANDARD <ASTM,JIS, 

EQUILIBRIUM MOISTURE-% 

RESIDUAL MOISTURE %<AD ,EM> 

TOP SIZE (MM) 
SURFACE MOISTURE %<AD,AR> 
TOTAL MOISTURE % 

PROJ KPN BLK BC DS TR#D020 
----___ -------===1========---=====--E=i 

DATA TYPE (REAL, BORO , AVER, CALC ) 
DATE ANALYSED 13/01/83 
ANALYSIS BASIS TYPE (AD,DB,AR,EM) 

mDIN,BS,AS,GOST,ISO) ASTM 

16.10 

---m 

TOTAL SULPHUR % 
17.36 

1.50 

PHOSPHOROUS % 
CHLORINE (PPM) 
SPECIFIC GRAVITY 
FSI 

ASH % 56.00 HGI 
VOLATILE MATTER i! IO.90 co2 % 
FIXED CARBON % 31.60 

GROSS CALORIFIC VALUE (MJ/I<G) _.__ 
NET CALORIFIC VALUE (MJ/‘KG) __I__ RI3 =3.15 

max 

REAL 

AD 

0.28 
-.--- 
--- 
v--e 
--.- 
---*- 
----- 



GCRI COAL DIVISION HEAD PROJ KPN BLK BC DS TRCS203S 
==cIs-=mI- EC= = ------------------------------- 
SAMPLE ID 85 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT ‘SAMPLE ID l-01 DATE ANALYSED 13/m /a3 

ANALYSIS BASIS TYPE <AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM> 
------ SURFACE MOISTURE %<AD,AR> 19.50 TOTAL SULPHUR % 

TOTAL MOISTURE % 21.67 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % --I-_ CHLORINE <PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 2.70 FSI 
ASH % 34.60 HGI 
VOLATILE MATTER % 18.10 co2 % 
FIXED CARBON % 44.60 

GROSS CALORIFIC VALUE (MJ/l<G) 17.08 
NET CALORIFIC VALUE <MJ/I<G) _-I-- Ro =3.39 

lr!ax 

REAL 

AD 

0.33 
----- 
---- 
-*-- 
e-*0 
mm--- 
--*-- 





c C 

GULF CANADA RESOURCES INC. - COAL 01 VI SI ON 
lB/JAN/Ei3 PROJECT DATA SWRCE SUMMARY PAGE 1 

DATA LOCATION ELEVAT I ON LENGTH ANGLE AZIMUTH LOG TYPE 
SOURCE NORTHING EASTING 
_------- _--I_---------- ---------------------------------- 

KPNFCTRC82035 6347505.0 504495.0 B3lO.O 16.8 85.0 235.0 

KPEFCTRC82046 6346980.0 504900.0 1320.0 8.0 12.0 80 -0 

J 

c 



MT. KLAPPAN COAL P.ROPERTY 
1982 EXPLORATION MAPPING AREAS 

SPATSfZ I 
PROVINCIAL 

PARK 

. 

0 I 2 3km 4 Prepared Rail Bed 

-.- Provincial Pork Boundary 

I First Priority 

P Second Priority 

m Third Priority 

*-*---- Redefined Property Boundary 



ROCK 

TOTAL 0.19 

OAL 
3.13 
0.19 

5.46 

0.09 

1.74 

0.06 
0. I I 
0. 16 

0.09+ 
3.29 

ATTITUDE OF ROOF 060/34O E 
ATTITUDE OF FLOOR : N/A 

NA”A RFSnllRCFS INCA ILL FORMATION : . .._I. ..____..___ ..__. 
UTM COORDINATES : 6347305N, 504495 E coy 0”i.b” 
MAP CARD NUMBER : ALBERTA 

AIR PHOTO NUMBER : MT. KLAPPAN COAL PROJECT 
TRENCHDEPTH : 0.7m 

TRENCH LOG 
TRENCH WIDTH : I.2 m 
TRENCHLENGTH : 16.60m TRC-82-035 
TRENCH BEARING : 235“ I 



ROCK 

T 
2.42 

ii:: 

L 
TOTAL 0.16 

0. I6m 
O.IOm 

COAL 0.05m 
T 

I .55 53 
8 

z” 

0.15 :: 

0.56 

1 
2.26 

0.36m 

2.44,~ 

O.llm 
0.07m 

E%l 
0.19m 

1.70m 

0.23m 
0.13m 

0.35m 

ATTITUDE OF ROOF : 144/64’N 
ATTITUDE OF FLOOR : 160/69O N 
FORMATION : 
UTh-l COORDINATES : 6346960 N, 504900 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : .90m 
TRENCH WIDTH : .90 m 
TRENCH LENGTH : 6.0Dm 

-- --- -- --- --- --- --- --- -- --- --- --- -- 
Ii --- --- --- --- --- --- -- -- --- -- -- _ --L --- --- - is _ _ - - - _ .._._ - _. _ ..- c I .,-..-., -..- _ _ 

- -.. -.. -.. 
I 1 .- .I- -..-.,- ..-..-.. 

Ti --- --- --- ---1-- 

CLA”STONE 

GULF CANADA RESOURCES INC. 
Cd cwlb” 

CALGIR” ALBERTA 

TRENCH BEARING : 060” 
TRENCH SLOPE : I20 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRC-82-046 



GULF CANADA RESOURCES INC. - COAL DLVISION 
lS/JAN/83 SIMPLE SAMPLE SUMMARY PAGE 1 

DATA SEAH SAMPLE DEPTH DEPTH REC PERCENT RECOVERED MISSING 
SOURCE ID FROM TO CORE REC COAL ROCK COAL ROCK 
--~-------------------------------------------------------- 

TRC82035 
3505 0.57 4.05 3.48 100.00 3.29 0.19 0 .oo 0.00 

TRC82046 
3851 0.33 2.75 2.42 fOO.OO 2.26 0.16 0.00 0.00 



1 

De,PFH INTHVAL SAMP. SEAM 

s-- ThICKI a-- a- LITliOLOGV 

0.00 0.57 0.57 CLAYSTONE 

0.57 0.70 0.13 03505 CO AL c-4 

0.70 

0.89 

1.11 

1.59 

1.66 

3.42 

3.5G 

c 

GULF CANADA RESUURCES INC. - COAL DIVISION - DtSCRlPTlVt LOG 

PROJECT: KPN HLOCU: FC DA7~A SIXJR CE : TRC82035 

0.69 

1.11 

1 .!a9 

1.6e 

3.42 

3.50 

3.61 

0.19 035Gt, 

0.22 u3505 

0.46 03505 

O.GY 03505 

I.74 035GS 

G.Gt; 03s 05 

0.11 035U5 

COAL 

COAL 

COAL 

CO AL 

COAL 

COAL 

COAL 

c I 

PAGE 1 

-- q=CR IF’TXLIN --- - 

CAR I3 
RDUF.WhTRD LT GV,FRESH DK GY,BRITTLE.W 
AL BAND5 G STRINGERS 

c-2 
HAR 0, DULL 

c-3 
HARD. WTliRD DULL. MNR CLAY 

c-2 
I-SARU, WTHRD DULL. FE-STAINS. MNR CLAV, 
MNR FOLDING 

C-4 
MN&Z CLAY 

C-2 
HARD. FE--5’rAlNS. CLEAVE 5 WELL 

C-1 
HAWD. WTHRD GV 

c-4 
CLAY 

0 DENOTES MEASURED BCA 



KXXXX c 

62/ 1 l/23 GULFS CANADA RESOURCES INC. - COAL DIVISION - DESCRIPl~IVt LOG PAGE 2 

PIIUJtCF: KF’N BLOCK: FC DATA SDUHCE: THC82035 

DEPTH DEPTti I~NTHVAL SAMP. SEAM 

Es2 EEOM- EL-- THICK. LL- L&k--~ LdlnoLoGX --------- wiLixE?rPTI---------- 

3.61 3.77 0.16 a35G5 COAL c-2 

c 

3.77 3.84 0.07 03505 CLAY COAL STRINGE&S 

3.64 3.56 a.12 035 05 SILTSTDNE CUAL STRINGERS 

3.96 4.05 0.09 0350s COAL C-3 

ir DENOTES MEASUQED i3CA 



KXXXX 

c 

t32/ 1 l/23 

DEPTH 

E)CA m- 

0.00 

DEPTH INTAVAL SAMP. SEAM 

Is-- THICK. EL- AL- ~~HOLOGY~ ----- 

6.1& 0.18 SANDSTONE 

O.lb 0.28 0.10 CLAYSTONE SANDY 

6.28 6.33 0.05 SlLTSTONE DK. GY 
COAL BANDS 

0.33 

1.88 

1 .YS 

2.04 

2.19 

2 75 . 

3.13 

5.57 

i .t38 1.55 038Sl CGAL c-2 
MNR CLYST.POSSIBLE NOSE OF FUL.0. OCCASS 

1ONAL OTZ VEIN 

1.95 6.07 03851 CLAYSTONE CAKti 
MNR COAL LENSES 

2.64 0.09 03851 CLAY OK. tiN 
UNCONSOLIDATED 

2.19 

2.75 

6.15 03BSI 

0.56 63851 

COAL WTHRD 

COAL c-2 
QTZ VEINS, HARO 

3.13 6.38 CLAYSTONE UK. tiY 
MNR COAL LENSES 

5.57 CLAY ST ONE 

5.68 

2 -44 

OIll COAL c-3 

c c 

GULF CANADA HESCJURCES INC. - COAL DiVlSIUN - DtSCRIPTIVE LOG PAGE 1 

PRCIOJECT: KPN BLOCK: FC DATA SOURCE: Tt2C~2046 

V DENOTlrS MEASURED i3CA 



I(xxxx 

c 

82/11/Z3 

DEPT t-t 
ksh FROM --- 

5.68 

5.75 

5.79 

5.89 

us,08 

7.78 

8.01 

8.14 

c 

GULF CANADA UESDURCES INC. - COAL DIVISIDN - DESCRIPTIVE LOG 

PROJECl: KPN BLOCK: FC DA’rA SUURCE : TRC82046 

DE PTU IN1 RVAL SAMP. SEAM 
1’0 ----- THICK& m- ID -- 

5.75 0.07 

5.79 0.04 

5*89 O*lO 

6.08 u.14 

7.7~8 1.70 

0.01 0.23 COAL 

8.14 0.13 

8.49 0.35 

CLAYSTONE SLT Y 

CLAYSTONE SLT Ye 

CLAYSTONE 

CLAYSTONE. 

c 

PAGE 2 

-  - - - ~ - - I  
DESCRLfilbE- __---I 

UK. GV 

c-3 
IRON STAINS 

c-3 
DTL VEINS AND NODULES 

c-2 

M&R CLYST BANOS 

CAHB 
MNR COAL LENSES 

+ DENOTES MEASURED BCA 



DATASODFCE 

KPIiFcTRc8x)35 

FQxcTfEEK 
LIST OF SAMPm 

cm1m 
i!uMPmID 

82 

iiIzF?E 

03505 

. 



GCRI COAL DIVISION HEAD PROJ KPN BLK FC DS TRW2035 
3n-=EM------ x33 ---- -===t=======--======1--====_ -=z= 
SAMPLE ID e2 DATA TYPE (REAL,BORO,AVER,CALC) REAL 
SPLIT SAMPLE ID WI DATE ANALYSED 13/a /83 

ANALYSIS BASIS TYPE <AD,DB,F\R,EM) AD 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
SURFACE MOISTURE %<AD,AR> ----- 4.00 TOTAL SULPHUR % 0.42 
TOTAL MOISTURE % 4.96 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % 

----- 
-.-- CHLORINE (PPM) ---- 

SPECIFIC GRAVITY _.__ 
RESIDUAL MOISTURE %<AD,EM> 1 .OQ FSI 
ASH % 

--.w 
29.10 HGI 

VOLATILE MATTER % 
----- 

6.30 co2 % 
FIXU) CARB0f.i % 

----- 
63.60 

GROSS CALORIFIC VALUE (MJ/KG) 23.28 
NET CALORIFIC VALUE (MJ/l<G) __._ Ro,ax=4.1? 





c c 

GULF CANADA RESOURCES INC. - COAL DIVISION 
22/NOV/82 PROJECT DATA SOURCE SUYMARY PAGE 1 

DATA LOCATION ELEVATION LENGTH ANGLE AZIRUTH LOG TYPE 
SOURCE NDRTHING EAST LNG 
--l-------------_------~~~----------_~~---~~~ 

KPNGCTRCB2009 6341775.0 514825 .o 1280.0 5.5 s2.0 145.0 

KPNGCTRC82033 6341096.0 514168.0 1280.0 4-Y 48.0 118.0 

KPNGCTRC62034 6341150.0 514537.0 1342.0 6.8 4x.0 55.0 

K~PNGCTRC82050 6342169.0 515014.0 1268.0 3.2 17.0 k83.0 



MT. KLAPPAN COAL PROPERTY 
1982 EXPLORATION MAPPING AREAS 

SPATS12 I 
PROVINCIAL 

LlTiLE KLAPPAN 

0 I 2 3km 

L 

t Prepared Rail 5ed 

-.- Provincial Park Boundary 

I First Priority 

II Second Priority 

jZ Third Priority 

. . . . . . . Redefined Property Boundary 



ATTITUDE OF FLOOR: 230/30”N 
ATTITUDE OF ROOF : N/A 
FORMATION : 
UTM COORDINATES : 6341775 N, 514625E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH :0.5M 
TRENCH WIDTH : I.OM 
TRENCHLENGTH :5.5M 

GULF CANADA RESOURCES INC. 
co” Di”iti” GUI1 

CmxA.R” ALBLRTI\ E 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRC-92-009 
TRENCH BEARING : 145O 
TRENCH SLOPE :520 



ATTITUDE OF ROOF : 124/22OS 
ATTITUDE OF FLOOR : 133/20° S 
FORMATION : 
IJTM COORDINATES : 6341096 N, 514166 E 
MAP CARD NUMBER : 

GULF CANADA RESOURCES INC. 
CPU onkica 

CALGAW ALBERTA 

AIR PHOTO NUMBER : MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : 2.0 m TRENCH LOG 
TRENCH WIDTH : .70m 
TRENCH LENGTH : 4.93m TRC-82-033 
TRENCH BEARING : 116” 
TRENCHSLOPE : 0.460 DRAYINB”: J. SWRPE l%ALE Ii 50 

LOOOEDB”: 0. SEVE ,DATE J”l)r 16/W 
APPPRO”ED w: I 



c I 0.34 

TOTAL 0.08 1 0.77 

ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLOOR : N/A 
FORMATION : 
UTM COORDINATES : 6341150 N, 514537 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : 1.5m 
TRENCH WIDTH : .70m 
TRENCH LENGTH : 6.Sm 
TRENCH BEARING : 055’ 

GULF CANADA RESOURCES INC. 
M cwlirn Gulf 

CALOAR” ALBERTA i 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRC-82-034 



TOTAL 0.00 

ATTITUDE OF ROOF : 272/26’=N 
ATTITUDE OF FLOOR : N/A 
FORMATION : GULF CANADA RESDURCES INC. 
UTMCOORDINATES : 6342169N, 515014E coy hri.M 
MAP CARD NUMBER : CALCAR” ALBERTA IC 

GUI4 

AIR PHOTO NUMBER : MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : 1.2m 
TRENCH WIDTH 

TRENCH LOG 
: 0.6m 

TRENCH LENGTH : TRC-82-050 
TRENCH BEARING : 163’ 
TRENCH SLOPE : I70 



c c 

GULF CANADA RESOURCES INC. - COAL DI,V 1 SI ON 
18/JAN/83 SIMPLE SAMPLE SUMMARY PAGE 3 

DATA SEAM SAMPLE DEPTH DEPTH REC PERCENT RECOVERED HISSING 
SOURCE ID FROM TO CORE REC COAL ROCK COAL ROCK 
~~1_-------~~~~~I~~~~~~--~1~-~~-~-~~~-------------_~----~~--~~I~ 

TRCB2009 
4951 0.30 1.76 1.48 100.00 0.75 0.73 0.00 0.00 
4952 1.78 2.02 0.24 100.00 O-00 0.24 0 woo 0.00 
4953 2.02 3.63 1.81 100.00 1.45 0.36 0.00 0.00 

TRC82033 
3442 0.50 1.84 1.34 100I00 1.14 0.20 0.00 0.00 

TRC82034 
3443 2 .oo 2.85 0.85 100.00 0.77 0.08 0.00 0.00 

TRC82050 
4955 1.71 2.53 0.82 100.00 0.82 0.00 0.00 0.00 



,xxxxx c c 

62/12/01 GULF CANADA RESuURCES INC. - CDAL VIVISiUN - VESCRIPllVE LOG PAGE 1 

DEPTH INTRVHL SAMP. SEAM 

IL!-- ---2 o-- XL- l~ti 1 CK LITHDLOGY 

0 -30 

0.30 0.6&s 

0.66 U.7& 

0.78 0.79 

0.7~9 i.lY 

1.19 1.20 

1.20 1.40 

1.40 f .63 

1.63 1.76 

1.7~8 , -86 

1.86 

1.94 

1 .94 O.Ob 04Q!s CLAY STONE 

2.02 o.ati 04952 CLAY 

PROJECT: KPN BLOCK: GC 0 ATA SOURCES : 1 RCti2009 

0.01 04QSl 

0.4~0 u4951 

0.01 C4951 

0.20 G4951 

ct.23 04931 

0.15 O.xYSl 

O.Vt. 04952 

TILL 

COPL~ UNCDNSOLiDATED 

CLAY STONE CAUt).BN 
PLANT FHAG.5 

COAL FE STAINING 

CLAYSTONE CARS 

COAL FE STAINING 

COAL “NCi,NSOLIVATtD. FE STAIN BANDS 

CLAYSTONE CARI 
FE STAlNlNG 

COAL HNR FE STAIN BANDS 

CLAY t)N 

CARB 

BN 

VESCR lPTl ON -- -,----------- 

0 DEN”,ES MEA.SURtV BCA 



xxxxx c c 

82/l %/Cl 

VEPTH 

EC!3 -- FROM 

2.02 

2.75 

2.86 

2.94 

3.02 

3.22 

3.47 

3.-/o 

3.73 

3.83 

3.93 

GULF CANADA RESOURCES INC. - COAL DlVISION - DESCRIPTIVE LOG PAGE 2 

PKOJtCT~: K~PN BLOCK: GC UATA SOUR‘X: THCb2OO‘d 

DEPTH INTK\rAL SAM,‘. SEAM 

I&-- .r’HICK. LO- ID- lTHOLDGY L 

2.7s 0.73 049s3 COAL 

2.86 

2 .Y4 

3.02 

3.22 

3.47 

3.70 

3.73 

3.83 

3.93 

4.23 

CLAY STONE CARD 

COAL 

COAL MNH FE Sl-AIN UANDS 

CLAYSTONE 

0.23 04953 

u,o3 049533 

COAL 

CLAYSTONE 

COAL 

CLAY 

a.30 CLAY ST~DNE S,Ll~Y ,N PART. CONCKETIONAHY 

-- ~CHlPTION 

FE &TAIN BANDS. MNR CAlit CLAYST~ONE BAND 
s 

WEATHEHED 

CARB 
MNK COAL EIANOS 

FE STAIN, MNR CAR8 BANUS 

CAHB 
WEA THEMED 

WEA-,~HtREU, MNR FE STAIN BANDS 

GY 

+ DENOTES MEASURED t3CA 



xxxxx 
c c c 

82/~12/01 GULF CANADA KESUURCES INC. - COAL UIVISlON - DEbCRIPTIVE LOG PAGE 1 

F’ROJEC~r: KPN ULDCK: GC DATA SOURCE: 7~RC82U33 

DEPTH DEPYh INl~RVAL SAMP. SEAM 

cn --- FROM ThlCK. ID TO .L!L- !&Lnaociv ___-__-__-- Q~CRIPTION -_------l_-- 

0.00 0.50 G.50 MUDS TONE CARE3 
RDOF 

0.50 

0.62 

0.64 

U-b2 0.12 03442 COAL UNCONWLIDATED 

0.64 0.02 03442 COAL FE STAIN 

0.83 C.19 03442 COAL UNCONSCILIDATEG WITH MINOR CARB MUDST FR 
AGS 

0.83 ii.88 a.05 O344~Z CDAL C-3 

0.88 0 .rs2 0.04 03442 

0.92 1 .Zb 0.30 634 42 

1.28 1.42 G.14 0344z 

1.42 1.56 0.14 c34r2 

l.Sb 1.58 0.02 03442 

1.56 1 .e4 0.26 u344z 

1.84 2.34 ti.SG 

MUDS TONE COALY 

COAL 

MUDSSONE CAFi B 

COAL 

MUDSTONE COAL* 

COAL 

MUDSTONE CAHB 
FLOOR 

li DENOTES MEASURED &CA 



,XXXX X C 

82/i Z/O1 GULF CANADA KtSDURCtS INC. - COAL OIVISION - DESCRIPTIVE LOG PAGE 1 

UEPl~ H 

,ce __- FROM 

0.00 

2.00 

2.06 

2.14 

2.16 

2.36 

2.39 

2.48 

2.51 

2.85 

PROJECT: KPN BLOCK: GC DATA SOURCE: THC82034 

Ut,Tti INTRVAL SAMP’. SEAM 

1~0 THICK. L&t--- -- 1D -- ~ITHOLOGY~ 

2.00 2.GO CVERtrURUtN 

2.06 

2.14 

0.06 034 45 

0.06 034 43 

COAL UNCGNSOLIDAT~ED 

COAL c-3 

2.16 0.02 “34 43 CLAYSTONE BN 

0.20 03443 COAL c-3 
FE STAIN 

O.L3 0.34 43 

G.054 03443 

0.03 034 43 

0.34 03443 

CLAY STONE COALY 

COAL UNCONSOLIDATED 

CLAYST~ONE COALY 

COAL c-5 

C.lG CLAY STONE CARb WIl’H COAL BANDS THRDUGHUUT 

r(i 0ENO’IE,S MEASURE0 @CA 

DESCRIPTION ---- 



xxxxx 
c 

82/12/01 

DEPTH 

cn !5!3oM- 

0.00 

1.00 

1.45 

l.‘?l 

GULF: CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

PHOJkCT : KPN BLOCK: GC DATA SDURCE: TRCB2050 

UEPTH INTRVAL SAMP. SEAM 

ro-- rx1CKL 10- -- ID 4lX~~Qc;u ___I_____- _sLEsc~Ei!l%oN-- -~--- 

1.00 1.00 OVERBURDEN UNCONSOL 1 DATED 

1.45 0.~45 CLAYSTONE GY 

1.71 0.26 CLAYSTONE CAR b 

2,553 O.&z? o+r)5s COAL UNCONSOLIDATED 

* DEWTES MEASURE0 BCA 



0 
DATA SOURCE 

KPNGc!cRc8m 
KPNC4XRC82033 
KPNGCTRC820~ 
KpNGcTRC82050 

GRIZZIJE CxEzli 
IJWOF- 

co13pos1TE 
SAmPLEID 

59 
80 
81 

96 

04953 
ml42 

WI43 
04955 



GCRI COAL DIVISION HEAD PROJ KPN BLK GC DS TRCWOO9 . . 
== ---- - --- - -- I =------l=======E===~==~=------- ------ 1-1 
SAMPLE ID 59 DATA TYPE <REAL ,BORO,AVER ,CALC) 
SPLIT SAMPLE ID WI DATE ANALYSED 13/a /S3 

ANALYSIS BASIS TYPE <AD,DB,AR,EM) 
NAME OF STANDARD ~ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
---*-- SURFACE MOISTURE %<AD,AR> 21.90 TOTAL SULPHUR % 

TOTAL MOISTURE % 25.10 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % -.-- CHLORINE IPPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD, EM> 4.10 FSI 
ASH % 50.20 HGI 
VOLATILE MATTER % 19.50 co2 % 
FIXED CARBON % 26.20 

GROSS CALORIFIC VALUE (MJ/I<G) 10.51 
NET CALORIFIC VALUE (MJ/I<G) v---m Fa -3.20 

max 

REAL 

AD 

0.20 
-.e- 

-.-e 

---- 

---- 

--I- 



GCRI COAL DIVISION HGW PROJ KPN BLl< GC DS TRW2033 
---------------- ==== ======~I==============~~=~=== 
SAMPLE ID 80 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID l-ml DATE ANALYSED I 3/W/83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
---*-- SURFACE MOISTURE %<AD,AR> 13.60 

TOTAL MOISTURE % 14.72 
TOTAL SULPHUR % 0.42 
PHOSPHOROUS % ----- 

EQUILIBRIUM MOISTURE % _-I-- CHLORINE IPPM) 
SPECIFIC GRAVITY 

RESIDUAL MOISTURE %<AD,EM> 1.30 FSI 
ASH % 20.00 HGI 
VOLATILE MATTER % 13.20 co2 % 
FIXED CARBON % 65.50 

GROSS CALORIFIC VALUE (MJ/I<G) 25.36 
NET CALORIFIC VALUE (MJ/I<G 1 ----- Rn mx=3. 62 

REAL 

AD 

--- 



GCRI COAL DIVISION HEAD PROJ KPN BLI< GC DS -34 
=x==-=xx=rx =z -------------------------------~ 
SAMPLE ID 81 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID wi DATE ANALYSED 13/m /S3 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE <MM) --- . -- 
SURFACE MOISTURE %< AD ,AR> 15.00 TOTAL SULPHUR % 
TOTAL MOISTURE % 16.19 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % -_I-- CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 1.40 FSI 
ASH % 33.60 HGI 
VOLATILE MATTER % IO.70 co2 % 
FIXED CARBON % 54.30 

GROSS CALORIFIC VALUE <MJ/I<G) 20.09 
NET CALORIFIC VALUE (MJ/l<G) RI3 =3.59 --a-- max 

REAL 

AD 

0.52 
---w- 

-e-e 

----- 

----- 



- 

GCRI COAL DIVISION t-U%D PROJ KFN 
--------------- --- _-_-_______B"<__GC__DSI -1-1 -- 
SAMPLE ID 96 DATA TYPE <REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID WI DATE ANALYSED 13/a /83 

ANALYSIS BASIS TYPE <AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) ----- 
SURFACE MOISTURE %<AD,AR> 33.70 TOTAL SULPHUR % 
TOTAL MOISTURE % 37.41 
EQUILIBRIUM MOISTURE % Be-- 

RESIDUAL MOISTURE %<AD ,EM> 5.60 

PHOSPHOROUS % 
CHLORINE (PPM) 
SPECIFIC GRAVITY 
FSI 

ASH % 24.50 HGI 
VOLATILE MATTER % 25.50 co2 % 
FIXED CARBON % 44.40 

GROSS CALORIFIC VALUE <MJ/KG) 17.74 
NET CALORIFIC VALUE (MJ/‘l<G) __.__ Ro =3.43 

max 

REAL 

AD 

0.33 
-1-e- 
---- 
-*-e 
-a- 

---w- 





GULF CANADA RESOURCES INC. - COAL DIVISIDN 
1 B/JAN/i33 PRDJECT DATA SOURCE SUMMARY PAGE 1 

DATA LOCATlON ELEVATION LENGTH ANGLE AZIMUTH LOG TYPE 
SOURCE NORTHING EASTlNG 
------- _--_---__----~-~-~-~--~~-~I~~-~~ -- 

KPtWCTRC82001 6343220.0 

6343700.0 

515350.0 

KPN(CTRC82002 514910.0 

KPNtiCTRC82003 6343535.0 515050.0 

KPNHCTRC82 004 6343140.0 515370.0 

KPNiCTRC82007 6343920.0 515650.0 

KPNHCTRC82008 6342740.0 516330.0 

KPNHCTRC.82010 6344715.0 516OlOtO 

KPNiCTRC82023 6345060.0 

KPNHCTRC82024 6343660.0 

516040.0 

514290.0 

KPNHCTRC82025 6343710.0 514170.0 

KPMiCTRC82026 6343730.0 514455.0 

KPNiCTRCS2027 6343040.0 515540*0 

KPNHCTRC82028 6342660.0 516050.0 

KPNHCTRC82029 6343780.0 514550.0 

KPMiCTRC82030 6342760.0 516430.0 

KPMiCTRCB2040 6346770.0 515315.0 

1290.0 9.4 

1340.0 7.0 

1330.0 6.9 

1270.0 6.2 

1290.0 2.8 

1165.0 10.7 

1300.0 5.6 

1297.0 3.4 

1402.0 5.0 

1400.0 6.5 

1390.0 4.0 

1250.0 8.7 

1200.0 2.6 

t360.0 6.7 

1180.0 7.6 

1238.0 3.5 

34.0 207.0 

32.0 20.0 

32.0 47.0 

36.0 9.0 

32.0 20.0 

3i.o 162.0 

29.0 69.0 

7.0 200.0 

58.0 173.0 

44.0 118.0 

35.0 5.0 

44.0 60.0 

28.0 16.0 

39.0 33.0 

36.0 146.0 

51.0 17.0 



MT. KLAPPAN COAL PROPERTY 
1982 EXPLORATION MAPPING AREAS 

SPATS IZ I 
PROVINCIAL 

PARK 

0 I 2 3km + Prepared Rail Bed 

-.- Provincial Pork Boundary 

I Firs+ Priority 

II Second Priority 

m Third Priority 

. . . . . . . Redefined Property Boundary 



ROCK COAL 
0.11 0.09 
0.07 0.06 

0.29 
0.04 T-r 0.46 

0.59 

0.35 
0.14 

0.06 
0.36 

5.79 0.26 

0.24 0.24 

0.36 0.36 
0.09 0.09 

0.66 0.66 

0.05 0.05 
0.15 0.15 
0.06 0.06 

0.51 0.51 

0.20 0.20 
0.25 0.25 

, 0.13 , 0.13 0.11 0.11 
TOTAL 1.92 TOTAL 1.92 3.67 3.67 

0.97+ m 

- -c- 

--- 
_--. 

c- c- 
- 5- 5 

c- c- 

B 

--s--c 

s-c-c 

li, -- 
!--4 

-- --- -- --- l&--J -- --- 
ATTITUDE OF ROOF : 136/77ON 
ATTITUDE OF FLOOR : 160/72’=N 
FORMATION : GULF CANADA RESOURCES INC. 
UTMCOORDINATES : 6343220 N, 515350 E .a,, r.ni.ka Gull 

MAP CARD NUMBER : 
CALOAR” ALBERTA E 

AIR PHOTO NUMBER : MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : 0.9 m TRENCH LOG 
TRENCH WIDTH : I.0 ” 
TRENCH LENGTH : 3.4mbpper) 6.0(lcwer) TRC-82-001 
TRENCH BEARING : 070’ ” 2170 ‘I 
TRENCHSLOPE : 15’ ” 34’= ” 



ROCK COAL 
0.16 7----t- 0.01 

0.06 0.16 
0.16 
0.01 

ROCK COAL 
A 0.16 

0.01 
0.06 0.16 

0.16 
0.01 

I / 0.60 9.60 

“0% 

0.66 0.66 

0.15 0.15 
0.10 0.10 
0.30 0.30 

0.32 0.32 
0. IO 0. IO 

6.17 6.17 0.53 0.53 

0.06 0.06 

0.80 0.80 

0.44 0.44 

0.14 0.14 
0.22 0.22 

0.13 0.13 
0.10 0.10 
0. I3 0. I3 

0.13 0.13 

0.54 0.54 

TOTAL 1.65 4.52 TOTAL 1.65 4.52 

-t 

1.33 +m 

----- 

- 5 -c 

~ 

SAC-c 

c--c -5 
-I--- - 

- -- 
-c--c- 

1p.j - 

ATTITUDE OF ROOF : 144/34’N 
ATTITUDE OF FLOOR : N/A 
FORMATION : 
UTM COORDINATES : 6343700N, 5149lOE 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : .42 m 
TRENCH WIDTH : .72m 

TRENCH LOG 

TRENCH LENGTH : 7.0m 
TRENCHBEARING : 0200 

TRC-82-002 
TRENCH SLOPE 



L 

5.f 

rc 

ROCK 
0.07 
0.20 

0.07 

0.09 

0.19 

0.05 
0.21 

,L 0.66 

:OAL 
0.11 
0.09 

0.29 

0.63 

0.15 

0.27 

0.40 

0.06 

0.89 

0.86 

1.03 

4.7 6 

0.23 + m 

0.69 + m 

ATTITUDE OF ROOF : 136/il” N 
ATTITUDE OF FLOOR : 119/47”N 
FORMATION : 
UTM COORDINATES : 6343535 N, 515070 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : I.48 m 
TRENCH WIDTH : 0.74” 
TRENCH LENGTH : 6.9m 
TRENCH BEARING : 047O 
TRENCH SLOPE : 32’= 

COAL. c-z 

COAL. c. 4 

GULF CANADA RESOURCES INC. 
cd Di”i.a, Gulf 

CALOAR” ALBERTA If3 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRC-82-003 



ROCK COAL ROCK COAL 
A 0.05 0.05 T-t 0.65 0.65 

0.63 0.63 

0.86 0.86 

0.05 0.05 

4.06 4.06 

I .92 I .92 

0.26 0.26 

0.44 0.44 
\ \ 

TOTAL 0.96 TOTAL 0.96 3.92 3.92 

ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLOOR : 094/17 N 
FORMATION : 
UTM COORDINATES : 6343140N, 515370 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : 1.97 m 
TRENCH WIDTH : 0.66 m 
TRENCHLENGTH : 6.15 m 
TRENCH BEARING : 009O I 

TRENCH LOG 

T'RC-82-004 

TRENCHSLOPE : 36O DRAWHBY: P. WATSON I%AILE ,:so 
LOGEEDB”: K. JENNER /DATE 03,0,,82 
AWROVEDB”: 



ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLOOR : 002/16’=W 
FORMATION : 
UTM COORDINATES : 6343920 N, 515650 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : 1.21 m 
TRENCH WIDTH : 0.66m 
TRENCH LENGTH : 2.6m 

TRENCH LOG 

TRC-82-007 
TRENCH BEARING : 095O 
TRENCHSLOPE : 3Z” DRAWN w IpALE ,750 

LOGGEOB”: K. XNNER /DATE July 5, ‘82 
/\WRO”ED 8”: I 



ROCK 

TOTAL 0.98 

COAL 
0.26 

0.38 

0.25 

0.57 

0.79 

0.52 

0.18 
0.09 
0.19 
3.42 

ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLOOR : 060/11°N 
FORMATION : 
UTM COORDINATES : 6342740 N, 516330 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : .8l m 
TRENCH WIDTH : .75m 
TRENCH LENGTH : 10.7m TRC-82-008 
TRENCH BEARING : 162“ 
TRENCH SLOPE : 310 



- 

2 

- 
TC 

I 
.Sl 

1 
)TP 

ROCK :OAL 0.16cm 
0.09 0.10 

0.56 

0.05 

0.13 

0.05 

0.12 

rL 0.44 

0.50 cl 

% 
0.23 

is 

iz 
0.76 

0.30 
2.47 

0.44 cm 

ATTITUDE OF ROOF : 
ATTITUDE OF FLOOR 
FORMATION : 
UTM COORDINATES : 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : 
TRENCH WDTH : 
TRENCH LENGTH : 
TRENCH BEARING : 
TRENCH SLOPE : 

105/25O s 
116/19% 

6344715 N, 516010 E 

.56 m 

.70 m 
5.56 m 
69 
290 

GULF CANADA RESOURCES INC. 
cd oirtum 

E 
Gulf 

CALGARY ALBERTA 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRC-82-010 



ROCK COAL 
0.17 

0.05 
0.47 l-----r 0.46 

2.12 
0.1 I 
0.26 

O.l7+m 

0.26rn 
0. I2 m 

0.65cm 
-c-c- c-c--c -c--c- 
u 
c--c--E -c--c- c- c-c 

ATTITUDE OF ROOF : 112/55~S 
ATTITUDE OF FLOOR 1 N/A 
FORMATION : 
UTM COORDINATES : 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : 
TRENCH WIDTH : 
TRENCH LENGTH : 3.39 Ill 

I 
TRC-82-023 

TRENCH BEARING : 2000 



ROCK COAL 
0.25 

0.06 
0.01 

0.25 
0.02 0.03 l-----r 0.33 
0.02 

0.17 
0.12 

2.90 
0.23 
0.07 

O.l3+m 

ATTITUDE OF ROOF 
ATTITUOE OF FLOOR : 
FORMATION : 
UTM COORDINATES : 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : 
TRENCH WIDTH : 
TRENCH LENGTH : 
TRENCH BEARING : 
TRENCH SLOPE : 

026/15’= E 
N/A 

GULF CANADA RESOURCES INC. 
6343660N, 514290E c4.l OiriYon Gulf 

CALGaR” ALBERTA E 

MT. KLAPPAN COAL PROJECT 
0.55m 
0.74m 

TRENCH LOG 

5.0m TRC-82-024 
1730 
560 DR*WN 8”: ,pcALE I:50 

LOGGEDBY: KIM JENNER ;om 15,0,,82 



ROCK COAL 
A 0.07 

0.14 
0.06 

0.06 0.12 

0.72 

2.43 
0.43 

0.26 

2% 
0.08 E% 

f 0.15 
TOTAL 0.16 2.27 

ATTITUDE OF ROOF : 
ATTITUDE OF FLOOR: 
FORMATION : 
UTM COORDINATES : 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : 
TRENCH WIDTH : 
TRENCH LENGTH : 
TRENCH BEARING : 
TRENCH SLOPE : 

103/I).@ s 
115/19os 

0.36+m 
0.13m 
0.13m 
0.09m T 

0.17m - 
0.06m 
0.34m 

0.39 + m 

6343710 N, 514170 E 

.64 m 

.53m 
6.5m 
1160 
440 

GULF CANADA RESOURCES INC. 
cad D”i.k4 

WLGAR” ALBERT& 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRC-82-025 



ROCK COAL 
A 0.06 

8% 

0.61 

2.91 0.07 

I .25 

1 
TOTAL 0.07 2.44 

ATTITUDE OF ROOF : 007/180E 
ATTITUDE OF FLOOR : 153/03’S 
FORMATION : GULF CANADA RESOURCES INC. 
UTM COORDINATES : 6343730N, 514455 E cod wwi.ia 
MAP CARD NUMBER : WILGAR” ALBERTA 

AIR PHOTO NUMBER : MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : 1.06a-n TRENCH LOG 
TRENCH WIDTH : 1.15m 
TRENCHLENGTH : 4.0m TRC-82-026 
TRENCH BEARING : 0050 
TRENCHSLOPE : 35’ 



ATTITUDE OF ROOF 
ATTITUDE OF FLOOR 
FORMATION 
UTM COORDINATES 
MAP CARD NUMBER 
AIR PHOTO NUMBER 
TRENCH DEPTH 
TRENCH WIDTH 
TRENCH LENGTH 
TRENCH BEARING 
TRENCH SLOPE 

0.38~ m 

6343040N.515540 E 

1.0 m 
1.8 m 
8.7m 
0600 
44-7 

GULF CANADA RESOURCES INC. 
cad Di..iM Gulf 

CALOARI ALBERTA ie 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRC-82-027 



ATTITUDE OF ROOF : 
ATTITUDE OF FLOOR i 

FORMATION : 
UTM COORDINATES : 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : 
TRENCH WIDTH : 
TRENCH LENGTH : 
TRENCH BEARING : 
TRENCH SLOPE : 

N/A 
167/@ S I 

GULF CANADA RESOURCES INC. 
6342660 N, 516050 E cati Dlri.ia Gulf 

CI\LGAR” I\LBERTA I@ 

MT. KLAPPAN COAL PROJECT 
1.13 m 

TRENCH LOG 
.S7m 
2.59m 

I 
TRC-82-028 

016O I 
280 



0 

v 
! 

I 
I 

ROCK COAL ROCK COAL 
I I 

0.59 0.59 

0.26 0.26 
0.13 0.13 

0.13 0. I3 
0.27 0.27 

0. IO 0. IO 
0.10 0.10 
0.13 0.13 

3.91 3.91 

2.16 2.16 

TOTAL 0.46 3.45 0.6l+m 

0.46+m 
0.09m 

-r 

ATTITUDE OF ROOF 074/1O~S 
ATTITUDE OF FLOOR : N/A 
FORMATION : 
UTM COORDINATES : 6343760 N, 514550 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : 1.03 Ill TRENCH LOG 
TRENCH WIDTH : .57m 
TRENCH LENGTH : 6.66 m TRC-82-029 
TRENCH BEARING : 033” 
TRENCH SLOPE : 390 



ROCK COAL 

1 

e--e--c-c 
---z-z- 

_--- - --- 
---- 

c-c-c-2 

---- - -- 

ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLOOR : 019/21°E 
FORMATION : GULF CANADA RESOURCES INC. 
UTM COORDINATES : 6342780 N, 516430 E cd Di”biO” 

E 
GUI4 

MAP CARD NUMBER : CALGARY ALBERT4 

AIR PHOTO NUMBER : MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : .04 m 
TRENCH WIDTH : 

TRENCH LOG 
0.5m 

TRENCH LENGTH : 7.6m TRC-82-030 
TRENCH BEARING : l46O 
TRENCHSLOPE : 36” 



0.02 
0.46 

2.26+ 0.06 

ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLOOR ,: N/A 
FORMATION : 
UTMCOORDINATES : 6346770 N, 515315 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 

GULF CANADA RESOURCES INC. 
cd D”.ion Gulf 

CALEAR” h.LBERTA I@ 

MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : I m 
TRENCH WIDTH 

TRENCH LOG 
: .65m 

TRENCH LENGTH : 3.5m TRC-82-040 
TRENCH BEARING : 17O 
TRENCH SLOPE : 510 



c c - .~ c 

VATA 
SOURCE 

GULF CANADA RESOURCES INC. - COAL DIVlSION 
22/NOV/t32 Sl t4PLE SAMPLE SUMMARY PAGE 1 

SEAM SAMPLE OEPTH DEPTH REC PERCENT RECOVERED MISSING 
ID FROM TO coat REC. COAL ROCK COAL ROCK 

TRCB2001 
. 3417 

3418 
3419 
3420 

TRC82002 
3406 
3407 
3408 

TRC82003 
3409 
3410 

TRC82004 

3411 
3412 

3413 
TRC82007 

342 1 
TRCl32008 

3414 
3415 
3416 
3435 
3436 
3437 

TRC820 10 
3422 

l~RC62023 
342 3 

TRC82024 
3424 

0.10 1.26 
1.26 3.30 

3.30 3.66 
3.66 5.89 

0.17 3.12 
3*12 4.51 
4.51 6.21 

0.23 3.10 
3.10 5.88 

0.08 0.78 
0.78 1.41 

1.41 4.96 

O.&IO 2.34 

0.93 3.&l 
3.81 4.16 
4.16 4.73 

0.33 3.81 
3.81 4.16 
4.rl6 4.73 

0.16 3.07 

0.17 2.29 

0.27 2.82 

1.16 100.00 
2.04 100 .oo 
0.36 100 moo 
2.23 100.00 

2.95 100*00 
1.39 100.00 
1.70 100.00 

2.87 100.00 
2.78 100.00 

0.70 100.00 
0. b3 100 -00 
3.55 100 -00 

1.54 100.00 

2.88 100.00 
0.35 100.00 
0.57 100.00 
3.48 100.00 
0.35 100.00 
0.57 100.00 

2. Yl 100.00 

2.12 100.00 

2.55 100 -00 

0.50 0.66 
1.52 0.52 

0 moo 0.36 
1.85 0.38 

2.89 0.06 
0.06 1.33 
1.57 0.13 

1.99 0.88 
2.78 0.00 

0.65 0.05 
0.02 0.6 1 
3.14 0.41 

1.39 0.15 

2.36 0.52 
0.00 0.35 
0.46 O-Ii 
2.96 0.52 
0.00 0.35 
0.46 0.11 

2.47 0.44 

1.76 0.36 

2.03 0.52 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 
O.&O 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 



c c C‘ 

GULF CANADA KESDUHCES INC. - COAL DI ” 151 ON 
22/NDV/82 SIMPLE SAMPLE SUMMARY PAGE 2 

DATA SEAM SAMPLE DEPTH DEPTU REC PERCENT RECOVE~RED W1551N6 
SOURCE 1D FROM TO CORE REC COAL RDCK COAL ROCK 
_______----____--------____----------------L---------------I------- ----- 

TRC82025 
3425 

THCB2026 
3426 

THC82027 
3431 
3432 

TF(C82028 

3427 
THC82029 

3428 
3429 

3430 
TRC82030 

3433 
3434 

lRC82040 
3486 

0.73 

0.72 

0.95 
2.05 

0168 

0.55 

1.95 
2.28 

0.71 
1.65 

1.00 

3.16 

3.23 

2.05 
8.3& 

1.31 

1.95 

2.28 
4.46 

1.85 
2.76 

3.26 

2.43 100.00 

2.51 100I00 

1.10 100.00 
6.33 100.00 

0.63 100 -00 

1.40 100 moo 
0.33 100 l oo 
2.18 100.00 

1.14 100.00 
O.c)l looIoo 

2.26 100.00 

2.27 0.16 

2 -44 0.07 

I.04 0.06 
6.21 0.12 

0.63 0.00 

1.27 0.13 
0.00 0.33 
2.18 0.00 

1.14 
0.30 

2.16 

0.00 
0.6 1 

0.10 

0.00 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 O-00 
0.00 0.00 

0.00 0.00 



lXXXX 

c 

t32/ 1 l/23 

G.10 

O.lY 

0.30 

0.3s 

0.4s 

0.74 

0.78 

1.26 

1.85 

2.20 

2.34 

GULF CANADA RESOURCES I,NC. - CDAL DIVISIDN - DESCRlPTIVt LOG PAGE 1 

PROJECT: KPN BLOCK: HC DATA SOURCE: TRC82001 

DEPTH INTRVAL SAMP. SEAM 

I --2% TD THICK A&-- u-- LITHOLUGY ---- 

0.10 

0.19 

0.30 

G.3& 

0.45 

0.74 

0.78 

1.26 

I.tlS 

2.20 

2.34 

2.42 

0.10 CLAYSTONE 

0.09 034 17 

0.11 034 17 

0.00 034 1-t 

0.07 a34 17 

0.29 G34 17 

0.04 03417 

G.46 034 17 

O.S9 034 18 COALS 

0.3% 034 I& COAL c-2 

0.14 034 18 CLAYSTONE CAR t) 

0.06 034 lb COAL YPEA THE RED 

COAL 

CLAYSTONE HNR COAL 

COAL 

CLAYSTONE 

COAL 

COAL C-l 

- I _ - - -  
DESCRJ PTI~ ON 

CAR6 

CAR ES 
MNR C,OAL BANDS 

C-4 
CLA YSTONE kiANDS 

* DENOTES MtASURED L?.CA 



<XXX% 

C c C 

82/l l/23 GULF CANADA RESDOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 2 

DEPTH DEWH IN7RVAL SAMP. SEAM 

! BCA -- FROM IL-- THICK. IL- re- 

2.42 2 .ea G.38 03418 

~OLOGY 

CLAYSTONE 

DESCR 1 PTI ON 
I -~ _-_-.__l___---- 

CARE) 
MN,? COAL BANVS 

2.eo COAL WEATHERED 

3.06 COAL MNR CLAYSTONE BANDS 

3.30 CLAY STONE MNR CDAL BANDS 

3.66 

3.06 O.;fb 03416 

3.30 0.24. G341e 

3.66 0.36 03419 

3.75 0.09 0342G COAL C-2 

3.76 4.41 0.66 03420 COAL C-l 

4.41 4.56 Cl.15 G342Q COAL c-2 

4.56 4.61 Q.05 0342G CLAYSlONE 

4.61 

4.69 

5.20 

4 rb9 G.OZ+ 0342G COAL C-l 

s.20 V-S1 03420 COAL c-2 
MNR CLAYSTONE BANDS 

5.40 o.;iu 03420 CLAY STONE: WITH SS BED 

PROJtCT: KPN ELOCK: HC DATA SOURCE : T~RCtj2001 

* DENOTES MEASURED BCA 



KXXXX 

c c: 

Es?/ 1 l/23 GULF CANADA RESDURCES INC. - COAL DIVISION - DESCRIPT~IVE LO‘ PAGE 3 

PROJECT: KPN BLOCK: HC DATA SOURCE: 7RC82001 

DEPT~k DEPTH INTRVAL samp. smm 

g& FRoM - 70 THICK* -- ID a?-- J_ITHOLOGY ------- OESCKIPTION - 

5.40 5.65 0.25 03420 COAL C-l 
mm CLAYSTONE 

5.65 5.76 G.l,3 03420 SANDSTONE 

5.76 5.89 0.11 03420 COAL C-l 

5.89 6.86 0.97 CLAY STONE 

* DENOTES MEASURED BCA 



KXXXX c c c 

82/11/23 GULF CANADA RESOURCES INC. - COAL DIVISION - DtSCRlPTlVE LOG PAGE 1 

UEPTH 
! EL4 FKOM- 

0.00 

0.17 

0.3s 

0.36 

0.52 

0.58 

0.74 

0.75 

1.35 

1.39 

PROJECT: KPN BLOCK: HC DATA SOURCE: TRC82002 

DEPTH interval SAMP. SEAM 

Ii?-- THICK. ID ID- &.ITHOLOG~ 

ii.17 

0.35 

0.36 

0.52 

0.58 

0.74 

0.75 

1.35 

1.39 

1.49 

0.17 CLAYSTUNE 

- 

CAR& 

0.1n 03406 COAL c-2 

0.01 034a6 COAL C-4 

a.16 034~06 CO AL c-2 

O-06 03406 CLAYSTONE CAR,3 
SANDSTUNE 

0.16 034.06 COAL c-2 

0.01 03406 COAL c-4 

0.60 03406 COAL c-2 
SS BANUS 

0.04 03406 

0.10 034O6 

COAL c-4 

COAL c-2 
CLY Sly BANUS 

OESCR I PTI ON __--- 

* DENOTES MEASURED EICA 



- . - -. -. . 
xxxxx 

82/11/23 

DEPTH 

EEOM- 

1.49 

2.15 

2.30 2.40 O-10 03406 COAL c-4 

2.40 2.70 0.30 03406 COAL 

2.70 3.02 0.32 03406 COAL C-4 

3.02 

3.12 

3.6s 

3.71 

4.51 

GULF CANADA RESOURCES INC. - COAL DIVlSlON - DESCRIPTIVE LOG PAGE 2 I 

PROJECT: KPN BLOCK: tic DATA SOURCE: ‘IRC82002 

DEPT~H INTRVAL SAMP. SEAM 

TO THICK - --z IL- IL- LIThCILOGY 

2.15 Cl.66 G3400 COAL 

2.30 0.15 03406 COAL 

3.12 G.lG G3406 COAL 

3.6s 

3.7~1 

4..51 

4..95 

0.53 03407 

0.06 03407 

CLAYSTONt CLAV BANDS 

COAL c-2 

0.80 0340-t CLqYSTONE 

0.44 03408 ‘IDAL 

-- OESCR I~PTI ON 

c-4 

c-2 

c-2 
CARB CLY~ST ZONES 

c -2 
MNR CLYSl~ 

CAR B 
S IL TSTIJNE eANDS 

c-2 

WEATHE~RED,MNR CLAY 

* DENOTES MEASURED BCA 



KXXXX 

c: 

82/ 1 l/23 GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 3 

DEPTH 
BCA me 

4.95 

5.09 

5.31 

5.44 

5.54 

5.07 

6.21 

PKOJtCl~: KPN EtLOCK: nc DATA SOURCE : TRC82002 

DEPTH lNTRVAL SAM,=. SEAM 

TO THICK. ID ID _ 

5.09 0.14 03408 

5.31 0.22 03406 

5.44 0.13 034 08 CLAYSTUNt CAHt3 

5.67 0.13 034 00 COAL 

6.21 0.54 034 06 COAL 

7.54 1.33 CLAYSTUNE CARb 

LITHOLO&c;L 

CDAL 

COAL 

COAL 

----- ---BBEnuhi-~----- 

c-4 
SILTSI-ONE bANDS 

C-2 
WEA TUEREO 

C-4 
MNR CARti CLYST. 

c-2 
CARB CLYSI 

c-2 
MNR SILTSTONE 

+ DENOTES MEASURED 6CA 



xxxxx 
c 

82/I l/23 

VEPTh 
&& us 

0.00 

0.23 

0.34 

0.41 

0.50 

0.70 

0.99 

1.06 

1.69 

1.78 

1.93 

GULF CANADA RESOURCES INC. - COAL DI~VISIDN - DESCRIPTIVE LUG PAGE 1 

PRUJECTf KPN f%UCK: HC DATA SOURCE: T~HC82003 

DEPTH INTRVAL SAMP”. SEAM 

TV THICK. ILL- lo- ~JJ&&&L 

0.23 

0.34 

Cl.41 

0.50 

0.70 

0.99 

1.06 

I.69 

1.76 

1.93 

2.12 

0.23 

0.11 034 0~9 

0.67 03409 

0.09 cl34 09 

0.20 03409 

0.29 03409 

0.07 03409 

0.63 034OY 

O-09 03409 

0.15 034 09 C~UAL 

0.19 0 34.09 

CLAYSTUNE 

CUAL 

CLAYSTUNE 

CUAL 

CLAYSTUNE 

COAL 

CLAY5TUNE 

COAL 

CLAYSTONE: CAR6 

CLAYSTDNti CAR6 

c-2 
MNR CLAYSTUNE 

c-3 

C-4 

c-2 

c-4 
ultA THEH ED 

* DENOTES MEASUHE~U BC:A 



xxxxx 
c -~ c c 

GEPTH DEPTH INTRVAL SAMP. SEAM 
g&& FROM- TO- THICK* &2-- I- IO 

2.12 2.36 0.26 G34GY 

l;dTtioi OGX. 

COAL 

----1_ eESCRbPUY_N_F---- 

c-2 

WtATHEHED, MNR CLYST 

2.36 2.78 a.40 03409 COAL C-4 
CLV STY GANDS 

2.78 2,.83 0.05 03409 CLAYSTONE CARS 

2.83 2.89 O-G6 G3409 COAL c-2 

2.89 3.10 0.21 03405 CLAYSTOIUE CAR H 

COA t. BANDS 

3.10 

3-99 

4.85 

5.88 

3.99 0.89 ‘G341U COAL. 

4.85 0.86 G34fG COAL 

5.86 1.03 03410 COAL 

6.77 0.69 CLAY STONt 

c-3 

c-2 

c-4 

CARE, 

GULF CANADA RESOURCES INC. - COAL DIVISION - DESCKIPTIVE LOG PAGE 2 

PHOJECT~: KPN BLOCK: UC DATA so"R‘Ef T~RCS2003 

* DENOTES MEASURED EICA 



c c 

82/ 1 i/23 

DEPTH 

! eL!i s 

0.00 

L ITHOLOGY 

CL,AY 

0.08 

DEPTH 1NTRVAL SAMP. SEAM 

&Q-- TO THlCK. L!L- 

O.O& 0.08 

0.13 0.05 03411 COAL 

0.13 (1.76 0.65 03411 

0.78 1.41 0.63 03412 CLAYSTONE: 

1.41 2.27 0.86 03413 COAL 

2.27 2.32 0.05 03413 

4.24 1.92 034 13 

CLAY 

2.32 CCJAL 

4.24 r-52 0.28 03413 CLAYSTONE 

4.52 4.96 0.44 03413 COAL 

4.96 5.47 Cl.51 CLAY STONE 

GULF CANADA RESUURCES INC. - COALS DIVISION - DESCH IPTIVE LOG 

PROJECT: KPN I3LDCK: HC DATA SiJURCE: TRCtiZOG4 

PAGE 1 

-- DESCR IPTf ON 

C-4 

c-3 
CLY ST BANDS 

CAREI 
CDAL BANDS 

c-2 
CAR8 CLYST BANDS 

COAL EIANDS 

C-4 
CLAYSTONE BANDS 

CAR0 
COAL BANDS 

c-2 

CAREi 
COAL BANDS 

rt DENOTES MEASURED BCA 



(XxXx 

c c 

82/ 1 l/23 

OEPT k 

a.@ FROM 

0.00 

DEPTH 1NTHVAL SAMP. SEAM 

IQ--- --- ThlCK. --. ID ID- 

0.80 0.80 

1.55 0.75 “342‘ 

L ITHOLUG~ 

TILL 

0.80 CUAL~ 

1.55 CLAYSTONE 

1.61 

1.01 0.06 a3421 

1.73 0.12 (i3421 COAL 

1.73 1.82 0.09 03921 CLAYSTONE 

1.82 2.25 0.43 03421 COAL 

2.25 2 -34 0.09 034z1, COAL 

G”LF~ CANADA RE~SUUKCES INC. - COAL DIVISIUN - DESCHlPTIb‘t LOG 

PHUJECT: KPN 8LaCK: UC DATA SUUHCE: TWCB2007 

c 

PAGE 1 

--- DE,$CR IPTf ON - 

c-2 
CLY STY BANDS 

WEATTHtRED 

c-3 
WEATi-tEHED 

CAR8 

C-4 
WEA THEKED. CLAYSTONE BANDS 

C-3 

ip DENOTES MEASURED BCA 



xxxxx 
C C C 

ii2/11/23 

DEPTH 
BCA ma 

0.00 

0.33 

0.59 

0.93 

0.97 

1.06 

1.33 

1.39 

1.96 

2.08 

2.87 

tiUiF CANADA RESOURCES INC. - COAL DIVISION - VESCRIPTIVE LOG PAGE 1 

PROJECT: KPN BLOCK: HC DATA SOURCE: TRCBZOCIB I 

DEPTH INTRVAL SAMP. SEAM 

TO --- THICK. a?--- L!L- ~~HOLOGY. 

0.33 TlLL 

G.59 COAL 

0 .Y3 

0.33 

0.26 

0.34. COAL 

0.97 0.04 G3414 COAL c-2 

1.08 

1.33 

0.11 03414 

a.25 03414 

CLAY STONES 

COAL 

1.39 

1.96 

O.Ob 03414 

0.57~ 03414 

C,LAYSTONE 

COAL 

2.08 0.12 03414 CLAYSTONE 

2.87~ 0.79 G3414 COAL 

2.96 0.09 03414 

-_---_-- Ya.Iprx------- 

TOP NOT REAChED 

HIGHLY WtATtiERECl 

C-2 
CLAYSTONE fNTB 

C-2 

C-2 
MNR CLYST 

CAR0 

FE ST~AlNlNG 

c-2 
CLY ST BANDS 

4 DENOTES MEASURED bCA 



<xXxX 

c 

82/11/23 GULF CANADA RESOUUCES INC.. - COAL Dl”1SIUN - DESCH IPTlVt LOG PAGE 2 

DEPTH 
& m- 

2.46 

DEPTH INTERVAL SAMP. SEAM 

To-- THICK. It, 10 _ 

3.48 

3.46 3.62 

3.62 

3.81 

4.16 

4.34 

4.41 

4.50 

4.54 

4.73 

3ttxl 

4.~16 

4-34 

4~r41 

4.50 

4.54 

4.73 

4.91 

c 

PROJtCT: KPN BLOCK: HC DA,,, SOURCE: TRCt12008 

0.52 03414 

0.14 03414 

0.19 03414 

0.35 03415 

0.18 03416 

0.07 034 16 

0.09 034 16 

0.04 03416 

o-19 03416 

0.16 CLAYSTONE 

COAL 

DESBJPTION _------ 

c-2 
MNR CLY5T 

CLAYSTDNL CAR tj 

COAL 

CLAYSTONE 

COAL. 

CLAYSTONE 

COAL 

CLAYSTONE 

COAL 

-- c, I 

c-2 

CLYST INTERBEOS 

CARET 

C.UAL BANOS 

c-2 
FE STAINS 

c-3 

c-2 
CARB CLYST 1NTERBEDS 

* DENOTES MEASURED BCA 



cxxxx c 

82/l l/23 

DEPTH 

k&b ~- FROM 

0.00 

0.16 

0.26 

0.355 

0.93 

0.96 

1.48 

1.61 

1 .a4 

1 .a9 

GULF CANADA RESOURCES INC. - COAL DIVISION - DtSCHiPTlVE LOG PAGE 1 

PROJECT: KPN BL.DCK: HC DATA SCtURCE: TRC62010 

VEPTh INTRVAL SAN&‘. SEAM 

ro-- THICK.~ LB--- EL- LITHM&~ 

0.16 

0.26 

G.35 

0.93 

0.48 

1.46 

l.bl 

I .a4 

1 *a9 

2.6s 

0.16 

O.l(i 03422 

0.09 0342z 

O.Sb 03422 

0.05 0 34,22 

0.50 03422 

0.13 03422 

0.23 034 22 

0.05 0342.2 

0.76 034.22 

CLAY ST~ON E 

COAL 

CLAY 

COAL 

CLAY 

COAL 

CLAV 

CUAL 

CLAYSTONE LT. 6N 

COAL c-2 

____-___ _C1ESCRmPTI- - 

RDOF 

c-2 
WEA7HERE:D. FE STAINING 

c-2 
SVME CUAL C-3 

UNCONSOLIDATED. COAL BANDS 

C-3 
SOME CDAL C-2. WEATHERED. SOME UNCDNSUL 
IDATED CLAVSTONE INTBS 

LT. BN 
UNCONSDLI~DATED 

c-2 
MNR UNCONSOLI~VATED CLAY 

UNCONSOLIDATED 

SOME COAL C-3 AN0 C-4 

3L DENOTES MEA5UHED BCA 



82/ 11123 

DEPTH 

! 8CA m 

2.65 

2.77 

3.07 

3.41 

GULF CANADA RE5DURCES INC. - COAL DIVISION - DESCFi1PT~IVE LOti PAGE 2 

PROJECT: KPN BLOCK: HC DATA SOURCE : TRC620 10 

DEPTH INTRVAL SAMP. SEAM 

IL-- THICK. &- L.&L- LlTHOLOGY _ DESCR IPT~ION ----- __---- 

2.77 0.12 03422 CLAYSTUNt CAR@ 
COAL BANDS 

3.07 

3.41 

0.30 03422 CtiAL COAL C-2.C-3,C-4 PRESENT 

0.34 CLAYSTONE DK. GY 
WEATtiERED COAL BANDS 

3.51 0.10 CLAYSTONE CAR8 
WEATUERED COAL. BANDS 

* VENOTES MEASURED @CA 



KXXXX 

C c: c 

E2/ 1 l/23 

DEPT h 
! m 

0.00 

DtPT~h INTRVAL SAMP. SEAM 

TO THur I!2 -- L!&- J ITHOLOG~ 

0.17 0.17 CLAYSTONE 

0.17 0.34 0.1’7 03423 COAL 

0.34, 0.39 0.05 03423 CLAY 

0.39 0.86 0.47 03423 COAL 

0.86 1.32 

1.43 

1.69 

1.85 

1.9% 

2.05 

O-4.6 03423 COAL C-2 

1.32 

1 l 43 

1.69 

1.85 

1.99 

a.11 03423 COAL CAR6 CLYST INTERBEDS 

0.26 03423 COAL 

0.16 03423 COAL c-3 

0.14 03423 CLAYSTONE LT. BN 

0.06 034.23 COAL 

GULF CANADA RESOURCES INC. - COAL DIVI SIDN - DESCRIPTIVE LOG 

PROJECT: KPN BLOCK: HC DATA SOURCEf TRC82023 

PAGE 1 

--- DESCR I PTI ON ---- 

Roul= 

C-2 
WEATtVEHED 

LT. BN 

UNCUNSOL I DATE,, 

c-3 

FE--STAINS.CARB CLYST BANDS 

C-4 
CLYST INTERBEDS 

c-3 

CAR13 CLYST~ BANDS 

* DENDTES MEASURED tiCA 



GEPTH DEPTH 1NTRVAL SAMP. SEAM 
! g-& mQ&- IO- Tklc!sz XL- Lx?-- jgmgQ&r 

2.05 2.22 0.17 03423 CLAY STONE! 

2.22 2.29 0.07 03423 COALS 

2.29 2.55 0.26 CLAYSTONE 

2.56 

2.67 

2.67 0.12 SILTSTONE NODULAR 

3.32 0.65 CLAYSTONE 

c 

GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 2 

PRGJECT: KPN BLOCK: HC DATA SOURCE: TRCB2023 

-------OEszeEflllO-- - 

CARti 
MNF? COAL BAN05 

c-2 
CAR43 CL,YSl~ BANDS 

CAR6 
MNR COAL BANDS 

CAR B 
COAL BANDS 

1L DENOTES MEASURED BCA 



KXXXX 

c c cc 
82/11/23 

DEPTH INTRVAL SAMP. SEAM 

XL.- THICK. 10 ID- LITHOLOGY 

G-13 0.13 SANOSTONE 

---------J2ExEESCRW--- -- 

FG. GY 
WEATHERS TAN 

0.13 a.27 O.A4 CLAYSTONE OK. ti* 

0.27 0.52 0.25 03424 COAL c-2 
MNR CARE3 CLYST BANDS 

0.52 0.60 0.08 03424 CLAY i3N 
UNCON9LIDATED 

0.60 a.e.5 a.25 03424 COAL c-2 
MNR I~KON STAINS 

0.85 0.86 0.01 03424 CLAYbT~ONE CAR 8 

0.86 0.89 0.03 03424 

0.02 G3424 

0.17 03424 

011% 03424~ 

LO A Lo C-2 

o-l39 

0.91 

1.08 

G-91 SILTSTONE LT. BN 

l&8 COAL c-2 

1.20 CLAYSTONE CARI 

FE STAINING 

GULF CANADA R~ESUURCES INC. - COAL DIV1SION - DESCRIPTIVE LOG 

PKOJECT: KPN a-ocx: HC DATA SDURCE: TRCt12024 

PAGES 1 

If DENOTES MEASURED BCA 



KXXXX c c G 

8211 l/Z3 

DEPTH 
FROM- 

1.20 

1.43 

1.50 

1.78 

1 .f36 

2.10 

2.13 

2.37 

2.42 

2.45 

GULF CANADA RESDUR‘XS INC. - COAL DIVISIDN - DESCRIPTIVE LOG 

PROJECT: KPN IXDCK: HC VATA SDURCE: TRCt32024 

DEPTii INTRVAL SAHP. SEAN 

- --m-z TO THICK IO- -- ID LITHCILDCiY --- 

1.43 

1.50 

0.23 034,24, 

0.07 03424 

COAt 

CUAL 

1.78 0.28 034 24 COAL 

1.88 CLAYSTONE MNR COAL EiANOS 

2.10 

2.13 

2.37 

2.42 

2.4.5 

2.58 

0.10 "3424 

0.22 03424 COAL c-2 

0.03 03424 SANDSTONE 

0.24 03424 CUAL 

o.u5 03424 CLAYSTONE 

0.03 03424 

0.13 a3424 

CLAYSTONE ON 

CC!AL 

PAGE 2 

---- DESCR 1 P7~1 ON -- - 

c-2 
WEATHE,RtD. FE STAINING 

C-3 
MM? FG SS AND CLYST INTBS 

c-2 
FE STAINING 

l3N 
UNCONSULIDATED. WEATHE.RS OR--BN 

C-2 
FE STAINING 

CAR 6 
C.OA L, BANDS 

c-3 
CARi3 Cl-YST INTEdS 

* DENUTES ME~ASUHtD t3CA 



r(XXXX C 

82/l l/23 

DEPTH 
m mYI&- 

2.58 

DEPTH 
TO -- 

2.61 

INTRVAL 
-&I&& 

2.61 2.66 

0.03 

0.05 

SAMP. SEAM 

1L- .u--. ~TnoLo~y 

03424 SANDSTONE 

03424 CLAYSTONE, 

2 66 . 2.82 0.16 034 24 COAL 

2.82 

2.95 

3.03 

2.95 0.13 CLAYSTONE 

3.03 0.08 CLAYSTONE 

3.37 0.34 CLAYSTONE 

c 

GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRlPTIVE LOG 

PROJECT: KPN BLOCK: tic DATA SUURCE: TRC82024 

c 

PAGE 3 

--------- DESCR IPTI 0J.J -~-- 

MNH COAL BANDS 

CAR 0 

MNR COAL BANDS 

c-3 

YEATHEREU. CARD CLYST I NTBS 

8N 
SLIGHTLY FOSSILIFEROUS 

CAR B 
MNR COAL INTBS 

* DENOTES MEASURED BCA 



xxxxx c C c 

82/ 11123 GULF CANADA RESOURCES INC. - CDAL UIVISI~DN - DESCRIPTIVE LOG PAGE 1 

DEPTh 

i&z -- FROM 

cl.00 

0.38 

0.51 

0.64 

G.73 

0.60 

0.94 

1 .uo 

1.12 

1.20 

1.92 

PROJECT: KPN BLOCK: HC DAT’A SOUUCE I TRC620%5 

DEPTIi INTRVAL SAMP, SEAM 

ZL-- THICK. re- XL- LlT~HOLOGY 

cE.38 

O.Sl 

U -64 

0.73 

a.80 

a.94 

1.00 

1.12 

1.20 

I .92 

2.3s 

0.36 

0.13 

0.13 

0.09 

G.07 03425 

0.14 03425 COAL 

0.06 03425 COAL 

0.12 034 25 CCIAL 

0.08 03425 

0.72 034,25 

0.43 U34.25 COAL 

CLAYSTONE 

CLAYSTONE 

CLAYSTONE UNCONSOLI DATE.D 

CLAYSTONE CAR8 
UNCONSOLIDATED.COAL BANDING 

COAL 

CLAY UNCONSOLIDATED. MNR COAL BANDS 

COAL c-4 
FE STAINS, CAR,3 CLAYSTONt I NTEREEDS 

c-3 
WEA THEHED . CARE3 CLAYSTONE INTERBEDS 

- I -  
DESCR I PTI ON ----- 

SILTY.FOSSILS 

cAut3 

COAL BANDS 

c-2 
IRON STAINS 

C-3 
WEA TliERED 

C-2 
CL~AYSTONE INTERBEDS 

c-3 
WtAf~kERE.O,FE STAINED.CLAYSTONE BANDS 

ii DENOTES MEASURED bCA 



xxxxx 
c 

82/ 1 l/23 

DEPTH 1NTRVAL SAMP. SEAM 

To- IO Tti1C.K. & - -- 

2.61 

2.61 2.70 

2.70 2&O 

2.&30 2.85 

2.85 2.93 

2.93 3.01 

3.01 3.16 

3.16 

3.33 

3.39 

3.73 

3.33 

3.39 

3.73 

4.11 

c 

GULF CANADA RESOUHCES INC. - COAL DIVISION - D~SC~RIPTIVE LOG 

PROJECT: KPN BL,UCK: HC DATA SOURCE: TRCt3202S 

LITHOLOGY 

0.26 03425 

0.09 034 25 

o-10 034 2s 

0.05 03425 

0.08 0342.5 

o.oe 034 25 

0.1s 034 2s 

0.17 CLAYSTONE UNCUNSULIDATED 

0.06 CLAYSTOkE CAR B 
COAL INl~tlSEltDS 

0.34 

0.38 

COAL 

COAL 

COAL 

COAL 

CLAYSTONE 

COAL 

CUAL 

CLAYSTONE COAL I~~TER~~ED~..wEATHERED 

CLAYSTONE WtA THERED 

PAGE 2 

---- OESCR IPTI ON 

c-2 
CLAYSTONE I NlERBEDS 

- 

C-2 
UNCUNSOLlDATED, CLAYSTONi= BEUS 

C-2 
SS INTERBEDS 

c-4 
FE STAINS 

CARB 
COAL 1NTEREiEDS 

C-3 
CAR& CLAYSTONE INT~ERBEOS 

C-Z 
WEA THEREG 

ip: DENOTES MfAX,RED BCA 



<xXxX 

c 

82/11/23 GULF CANADA RESOURCES INC. - COAt DIVISION - DESCRIPTIVE LOG PAGE 1 

DEFT H 

BCA m- 

O.#cl 

0.52 

0.72 

0.60 c.8a 0.08 03426 COAL 

0.68 

1.10 l.Yl 0.81 03426 CUAL 

1.91 

1.46 

3.23 

3.31 

I 

PROJtCTt KPN BLOCK: HC DATA SOURCE: TRC82026 

DtPTt-i 1NTRVAL SAMP. SE~AM 

TO ID THICK. -- AL- m-y 

O.S2 

0.72 

0.80 

1.10 

1 .Y& 

3.23 

3.31 

3.64 

0.52 

0.20 

0.08 03426 

0.22 03426 

0.07 03426 

1.25 03426 

CLAYSTONE 

COAL 

O*Ob CL.AYST~ONt 

0.33 

SILTSTONE 

CLAYSTUNE 

COAL 

COAL 

SILTSTONE 

CAR8 
COAL 6ANDS 

c-4 
WEATHERED 

c-2 
WEATHERED. CLAYSTONE BANDS 

c-3 
CARB CLAYSTONE INTERtJfDS 

c-2 
CLAYSTONE INTERBEDS 

c-2 

GARB 

* DENOTES MEASURED bCA 



nxxxx c 

62/i l/23 

0.50 

0.65 

0.88 

0.95 

1.26 

1.32 

1.49 

1 .!?a4 

2 .os 

2.11 

c 

GULF CANADA RESUUR‘XS INC. - CGAL DIVISlON - DE~SCRIPTIVE LOG 

PROJECT: KPN BLOCK: HC DATA SOURCE: T~RC82027 

DEPTh INTRVAL SAMP. SEAM 
TO -- -E!dG!h LL- u?-- 

0.50 

0.85 

u.ats 

u .95 

1.26 

1.32 

1.49 

1.54 

2.05 

2.11 

4.34 

0 .so 

U-35 

0.03 

0.0'7 

0.31 03431 COAL 

0.06 03431 

0.17~ 03431 

0.05 03431 

0.51 0~34 31 

0 .Ub 03432 

z.23 034 32 

5ILTSTONE 

CLAYSTUNE, 

CLAY S.TDN E: 

COAL 

COAL c-4 

COAL C-2 

CLAYSTONE COAL BANDS 

COAL C-2 
UNCUNSULIDAlED.CLYST & CkRB CLVST BANDS 

PAGE 1 

CARB 
COAL BANDS 

C-2 

CARB 
WART2 VEIN 

c-2 

c-2 

* OENOTES MEASURED BCA 



82/ 1 l/23 

fxwn 
BCA -- FROM 

4.34 

4.67 

4.511 

4.97 

8.13 

8.38 6.76 0.3B 

GULF CANADA I-tESOUHCtS INC. - CDAL DIVISION - DESCRIPTIVE LOG PAGE 2 

PROJECT: KPN BLUCK: HC, DATA SOUHCE : ~TRCBZO27 

DEPT~H INTRVAL SAHP. SEAN 

lo--- THICK. LO- LJL- LITHOLDGY 

4.67 0.33 03432 COAL 

4.91 0.24 03432 COAL 

4.97 0.06 03432 CL,AYSTDNE 

8.13 3.16 03432 COAL 

8.3k O.iLS u3432 COAL 

‘ZLAYSTDNE 

C-l 

C-2 
CLY ST 1 NTERBEDS 

CAR8 
COAL I3ANDS 

C-2 
CLYST,C,ARB CLYST INTERBEDS 

c-2 
WEA THERED 

0 DENOTES MEASURED BCA 



xxxxx 
c 

82/ 1 l/23 

C c 

GULF CANADA RESOURCES 1NC. - COAL DIVXSION - DtSCRIPTlVE LOG PAtiE 1 

PROJECT: KPN BLOCK: HC DATA SDUHCE: TRCB2028 

DEPTH DEPTH INTRVAL SAMP. SEAM 

E(CA -FROM- 1~0 THICK -- --A u-- ID- !am(MOGI 

0.00 0.68 0.6.3 TWILL 

G-68 0.75 0.07 03427 COAL 

0.75 1.21 0.46 034~27 COAL 

1.21 1.31 0.10 03427 COAL 

1.31 1.4 1 O-10 CLAYSTONE 

--------PESCRE1LLa-- ----- 

NO ROOF 

c-2 
CLAY INTERBED 

c-2 
FE ST~AiNED.MNH SLTST BANG 

c-2 
WEATHERED .CLYST 1 NTERBED 

SLT Y 

+ DENOTES MEASURED ElCA 



xxxxx c- c c 

82/11/23 GULF CANADA RESOURCES INC. - COAL DIVlSlDN - DESCRlPTfVt LOG PAGE I 

PROJECT: KPN BLOCK: HC DATA SOURCE: THC82029 

DEPTH 
BCA mm 

o*oo 

0.46 

0.55 

I.14 

1.42 

1.55 

1.66 

1.95 

2.05 

2.15 

2.2&3 

DEPTU INTRVAL SAMP. SEAM 

s--- TH 1 CK2 L- AL- LI~THOLOGY ----------!XX!LEUON ----~-- 

MG 
ROOF 

0.46 0 -46 SANDSTONE 

u.s5 

COAL UNCONSDLIDATtD 

1.42 

0.09 

0.59 03426 

0.2b 03428 

CLAY 

1.14 

COAL c-3 
CLAY lNTERbEDS 

1.55 0.13 03428 COAL c-2 
CLY ST I NTERBEDS 

1.68 0.13 0342ti CLAY STONE CAR Et 

1.95 0.27 03428 COAL c-2 

2.05 0.10 03429 CLAY STON E CARE% 

2.15 0.10 03429 

0.13 03429 

SILTSTONE 

2.28 CLAYSTONE CARi 

4.46 2.18 03430 COAL 

+ DE~NOTES MEASURED F3CA 



xxxxx 
c 

82/11/23 

c 

GULF CANADA RESDURCES INC. - COAL DI~VISION - DE,SCRlPTIVt LOG PAGE 2 

PROJECT: KPN BLOCK: HC DAl~A SOURCE: TRC82029 

DEPTH OEPTH INTRVAL SAMP. SEAM 

BCA FROM- TO- x- Tkl~CK. L!z-- L 1 THOLOGY~ DESCR APTI UN -- 

4.46 5.07 0.61 TILL 

* DENOl~ES MEASURED ‘,CA 



xxxxx 
c 

82/ 1 l/23 0L.F ‘ANAVA RESOURCES INC. - COAL DIVISION ,- DESCRIPTXVE LOG PACE 1 

DEPTt-I 

m FROM- 

0.00 

0.71 

0.90 

1.03 

1.37 

1.49 

1.59 

1 .a5 

1.98 

2.13 

b+ROJECT: KPN BLOCK: HC DATA SDURCE: TRCB2030 

DEF’Tn INTRVAL SAMP. SEAM 

TO- THICK. LL- AL- 

0.71 0.71 

0.90 0.19 0~34 33 

1.37 0.34 034 33 COAL C-2 

1.49 0.12 03433 COAL 

1.59 0.10 03433 COAL C-2 

1 .lis 0.26 03433 COAL 

1.98 0.13 03434 CLAYSTUN& 

2.13 0.15 034 34 

2.20 0.07 03434 

COAL 

CLAYSTONE WEATHERED t3N 

COAL c-2 

c ~‘. 

---------smdftTlL __---- 

CDAL BEDS AND CARB CLYST 

c-2 
CLAY INTEHBEDS 

C-2 
CLAY INTERBEDS 

C-3 
CAR6 CLYST 

c-2 
CARE CLYST INTERBEDS 

CAR 6 
COAL INTERBEDS 

* DENOTES MEASURED BCA 



-. xxxxx c 

82) 1 l/23 

DEPTH 
w B 

2.20 

2.33 

2.42 

2.52 

2.62 

2.76 

c 

GULF CANADA KESOURCES INC. - COAL DIVISlDN - DtSCRIPT1VE L~OG 

PROJECT: KPN BLOCK: HC UATA SOURCE: TRC82030 

DEPTH 

EL.-- 

2.33 

Z&2 

2.52 

2.62 

2.76 

3.03 

INTRVAL 

THICK. 

0.13 

0.09 

0.10 

0,lO 

0.14. 

0.27 

SAMP. SEAM 

ID- -- ID ~HOLOGV 

03434 CLAY STDNE 

03434 COAL 

03434 CLAY 

034,34 CLAYSTONE 

03434 CDAL 

CLAYSTONE 

PAGE 2 

WSS3L~Wc?--------- ---~--.-- 

CAR U 
COAL INTERBEDS 

c-3 
CARti CLVST INTERBEDS 

LT~. BN 

CAKB 
COAL t3ANVS 

c-2 

DK. GV 

4 DENOTES MEASURED BCA 



c c 

82/11/23 

DEPTI-I 
! g& m- 

0.00 

1.00 

1.70 

1.72 

2.1e 

2.26 

3.16 

GULF CANADA RE5OUKCES INC. - CDAL DIVISION - DESCRIPTIVE LOG 

PROJECT: KPN BLOCK: HC DATA SOURCE: TRCtE204G 

PAGE 1 

DEPTH INl~RVAL SAMP. SEAM 
TO -- ll-+ICK. L- .&&- 

1.00 1.00 

1.70 0.70 034~ 66 

3.16 0.90 03466 

3.26 0.10 034~6 COAL 

LI~THDLDGY --- 

OVERBURDEN 

CDAL 

SHALE 

COAL WEATHEHED. BLOCKY 

MUDSTONE t3N 
SDF T 

-_------- DESCR 1 PTI ON ---- 

HIGHLY WEATHE:RED. FERRUGINOUS STAINING 
1N PART 

SLTY.GY 

c-3 
MODIFIER RAN6ES C-3 TAO C-4 

C-3 
BELOW WATER LINE. NO FLOOR REACHED 

* DENOTES MEASURED BCA 



DATA KIIJRCE 

KPNHCTRC82001 
KPNHc!rRc8202 

KPNHcmc8m3 

UNHC!!?RG320% 

KF'NECTRC82C07 
KPNHCTRC82CB 
KPNRCTRc8~10 

KPNHCTRC82023 
KPNJSXW82024 
KPNHCTRC82025 

KPNHCTRc82026 
KPNRC!CRC82027 
KPNIECRC82028 

. KETmxRca20~ 
KPNHCTRC82Q~ 
KPNHC!CRG320~ 

HOEmc cxiEFlE 
LISTOFSAMPLW 

cOMPOs1TE 
i3AMFzEI.D 

50 03418 -0344X, 
51 03406 
52 034W 
53 03409 - 03410 
54 03411 

55 03413 

57 03421 

58 03435 - 03437 
60 03422 

70 03423 

71 03424 

72 03425 

73 03426 

74 03431 - 03432 

75 03427 

76 03428 - 03470 

77 03433 

87 03436 



GCRI COAL DIVISION kR%D PROJ KPN BLI< IiC DS TRCSZWI 
-- ---1===== IE3= I-xza----==a=---- -===E-z:I=== --- 
SAMPLE ID 50 DATA TYPE <REAL ,BORO ,AVER ,CALC) 
SPLIT SAMPLE ID WI DATE ANALYSED 13/w /%3 

ANALYSIS BASIS TYPE (AD,DB,fiR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO~ ASTM 

TOP SIZE (MM) 
----- SURFACE MOISTURE %<AD,AR> 5.90 TOTAL SULPHUR % 

TOTAL MOISTURE % 12.58 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % -*-- CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 7.10 FSI 
ASH % 41.50 HGI 
VOLATILE MATTER % IQ.60 co2 % 
FIXED CARBON % 40.80 

GROSS CALORIFIC VALUE <MJ/KG) 14.59 
NET CALORIFIC VALUE cMJ/KG) __.__ FaJ ,d3.50 

REAL 

AD 

0.49 
-1- 
--- 
-.-- 
-a- 
----- 
-I-- 



GCRI COAL DIVISION HJXD PROJ KPN BU< HC DS TRCB2002 
mi-e--==-SiE SC== ___^- -===-Fa==------I= 
SAMPLE ID 51 DATA TYPE <REAL, BORO , AVER , CALC ) REAL 
SPLIT SAMPLE ID HDl DATE ANALYSED 13/01/83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) AD 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE <MM) 
-I--- SURFACE MOISTURE %<AD,AR> 11.40 

TOTAL MOISTURE % 12.55 
TOTAL SULPHUR % 0.48 
PHOSPHOROUS % -.-- 

EQUILIBRIUM MOISTURE % -m-m- CHLORINE ‘il=t’M) ---- 
SPECIFIC GRAVITY -.-- 

, RESIDUAL MOISTURE %<AD,EM> I .30 
ASH % 26.50 
VOLATILE MATTER % 11.50 

/ FIXED CARBON % 60.70 

GROSS CALORIFIC VALUE IMJ/I<G) 23.16 
NET CALORIFIC VALUE (MJ/I<G) w-1-e 

FSI 
HGI 
co2 % 

- -- 

---e 

----- 

--I-- 



GCRI COAL DIVISION HE&D PROJ KF’N EL< Hc Ds Tlxx?oo . .2 
~~,7s~=-l-=~E =E ----3arC==--- SzSL ---= --m-G=---- Y-w 
SAMPLE ID DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID 21 DATE ANALYSED 13/a /83 

ANALYSIS BASIS TYPE (AD ,DB ,AR ,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
---*-- SURFACE MOISTURE %<AD,AR> 11.80 

TOTAL MOISTURE % 12.86 
TOTAL SULPHUR % 
PHOSPHOROUS % 

EQUILIBRIUM MOISTURE % ---- CHLORINE <PPM) 
SPECIFIC GRAVITY 

RESIDUAL MOISTURE %<AD,EM> 1.20 FSI 
ASH % 2?.60 HGI 
VOLATILE MATTER % IO.60 co2 % 
FIXED CARBON % 58.60 

GROSS CALORIFIC VALUE (MJ/KG) 22.45 
NET CALORIFIC VALUE <MJ/I<G) ----_ Rcl =3.59 max 

REAL 

AD 

0.50 
_.--- 
-- 
_I__ 
--.- 
-_-.- 
--.-- 



GCRI COAL DIVISION k4ZAD PROJ KPN BLI< HC DS TRCS2W3 
e=---..-- -- -3is --== ---- -------==========-d=~==- - -v-s-- 

ScWFLE ID 53 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID WI DATE ANALYSED 13/w /a3 

ANALYSIS BASIS TYPE (f+D,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
----- SURFACE MOISTURE %<AD,AR> 14.20 TOTAL SULPHUR % 

TOTAL MOISTURE % 16.09 PHOSPHOROUS % 
EQUILIBRIUM MDISTURE % a-.-- CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 2.20 FSI 
ASH % 17.40 HGI 
VOLATILE MATTER % 13.70 co2 % 
FIXED CARBON % a.70 

GROSS CALORIFIC VALUE <MJ/‘KG) 25.33 
NET CALORIFIC VALUE (MJ/I<G) ---_- lb -3.60 

max 

RE4L 

AD 

0.46 
-a-- 
-- 
-a-- 
---- 
--_-- 
--.- 

c 



GCRI COAL DIVISION HEAD PROJ KPM BLK I-C DS TRC82M4 
======m========= ae -===---P-=======~============= 
SAMPLE ID 54 DATA TYPE {REAL, BORO , AVER , CALC ) 
SPLIT SAMPLE ID l-ml DATE ANALYSED 13/01 /S3 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD ~ASTM,JIS,DIN,BS,AS,MST,ISO) ASTM 

TOP SIZE (MM) 
---*-- SURFACE MOISTURE %<AD,AR> 20.60 TOTAL SULPHUR % 

TOTAL MOISTURE % 22.11 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % --LI CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 1.90 FSI 
ASH % IO.50 HGI 
VOLATILE MATTER % 16.20 co2 % 
FIXED CARBON % 71.40 

GROSS CALORIFIC VALUE <MJ/l<G) 27.56 
NET CALORIFIC VALUE (MJ/I<G) -1-- Rn =3.61 max 

REAL 

AD 

0.48 
-.--- 

-I- 

-.- 

---.- 

e-.-e 



GCRI COAL DIVISION WEAD PROJ KPN BLI< HC DS TRCS20W 
B======IE-I- L- =E=E=-=---==============~-== 
SAMPLE ID 55 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID Wl DATE ANALYSED 13/a /83 

ANALYSIS BASIS TYPE (AD ,DB ,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

u 

/ 

u 

TOF SIZE (MM) 
SURFACE MOISTURE %< AD ,AR> :::c%- TOTAL SULPHUR % 
TOTAL MOISTURE % 27.28 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % -I-_ CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 3.30 FSI 
ASH % 27.40 HGI 
VOLATILE MATTER % 20.30 co2 % 
FIXED CARBON % 49.00 

GROSS CALORIFIC VALUE (MJ/l<G> 19.02 
NET CALORIFIC VALUE (MJ/I<G) ----- Ro max=3. 75 

REAL 

AD 

0.33 
-1-e 

---- 

-e-m 

----- 

----- 



GCRI COAL DIVISION I-EAD PROJ KPN ELK HC DS TRW2007 
L-===EZZ -n= =zx -----------------l--__l____l__ 
SAMPLE ID 57 DATA TYPE <REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID HDl DATE ANALYSED 13/W /83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
SURFACE MOISTURE %<AD ,AR> lo%- TOTAL SULPHUR % 
TOTAL MOISTURE % II -58 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % w-.-m CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 1 .I0 FSI 
As-i % 24.40 HGI 
VOLATILE MATTER % 9.50 co2 % 
FIXED CARBON % 65.00 

GROSS CALORIFIC VALUE (MJ/I<G) 25.24 
NET CALORIFIC VALUE <MJ/I<G) ----- Romax=3.56 

REAL 

AD 

0.50 
-.-- 
----- 
-I-_ 
---- 
-a-.- 
----- 



GCRI COAL DIVISION NAD PROJ KPN BLI< HC DS TRCSZOW . . 
1T--IESE-=------- =-- --- --___--__-__---_ 
SAMPLE ID 58 DATA TYPE (REAL , BORO , AVER, CALC ) 
SPLIT SAMPLE ID Wl DATE ANALYSED 13/01/83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD <ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
------ SURFACE MOISTURE %<AD,AR> 18.80 TOTAL WLPHUR % 

TOTAL MOISTURE % 20.26 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % -v--w CHLORINE (PPM) 

SPECIFIC GRfWITY 
RESIDUAL MOISTURE %<AD ,EM> 1.80 FSI 
ASH % 47.30 HGI 
VOLATILE MATTER % 12.90 co2 % 
FIXED CARBON % 38.00 

GROSS CALORIFIC VALUE (MJ/KG) 15.66 
NET CALORIFIC VALUE (MJ/KG) __.__ Ra ,x=3.4a 

REAL 

AD 

0.39 
-a-- 

--m- 

--.- 

--_.- 

--*em 



GCRI COAL DIVISION l-U%D PROJ KPN BLKHC DSTRC82010 
I-=-maii=- ==a ~=3=LZi=I======E=======~=-== 
SAMPLE ID 60 DATA TYPE (REAL ,BORO,AVER ,CALC) 
SPLIT SAMPLE ID WI DATE ANALYSED 13/m /83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
-I*-- SURFACE MOISTURE %<AD,AR> II.70 TOTAL SULPHUR % 

TOTAL MOISTURE % 12.49 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % -v-- CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 0.90 FSI 
ASH % 32.90 HGI 
VOLATILE MATTER % 6.70 co2 % 
FIXED CARBON % 59.50 

GROSS CALORIFIC VALUE (MJ/l<G) 22.31 
NET CALORIFIC VALUE (MJ/l<G) ----- Ro =d3.57 

REAL 

AD 

0.43 
-*--- 
-- 
--- 
--I_ 
----- 
--.-- 



GCRI COAL DIVISION HE&D PROJ KPN BLI< Hc DS TRCS2023 
=zxX=tEEs=1--X=e EZ=i ==~===X==~====iL-=========E===========~ 
SAMPLE ID 70 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID HDI DATE ANALYSED 13/01/83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
SURFACE MOISTURE %< AD, AR> ?;:i,o TOTAL SULPHUR % 
TOTAL MOISTURE % 10.63 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % --*-- 

RESIDUAL MOISTURE %<AD,EM> 0.70 

CHLORINE (PPM) 
SPECIFIC GRAVITY 
FSI 

ASH % 29.20 HGI 
VOLATILE MATTER % 9.70 co2 % 
FIXED CARBON % 60.40 

GROSS CALORIFIC VALUE <MJ/l<G) 23.55 
NET CALORIFIC VALUE (MJ/I<G) __.__ Ro max=3.27 

REAL 

AD 

0.53 
-.- 
---- 
-.-- 
--A- 
---.- 
--I-- 



GCRI COAL DIVISION H5XD PRbJ KPN BLK HC DS TRC82024 
=Ls,zE===C===Zil=Bf =a =----==-===X-=-----PI-II--I-E 
SAMPLE ID 71 DATA TYPE (REAL,BORO,AVER,CALC) REAL 
SPLIT SAMPLE ID Wl DATE ANALYSED 13/01/83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) AD 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
---*-- SURFACE MOISTURE %<AD ,AR> 11.50 

TOTAL MOISTURE i! 12.56 
EQUILIBRIUM MOISTURE % --.-a 

RESIDUAL MOISTURE %<AD,EM> 1.20 

TOTAL SULPHUR % 
PHOSPHOROUS % 
CHLORINE (PPM) 
SPECIFIC GRAVITY 
FSI 

0.48 
-*-w 
-a- 
---- 
--*_ 

As-l % 30.80 HGI ----- 
VOLATILE MATTER % 9.10 co2 % ----- 
FIXED CARBON % 58.90 

GROSS CALORIFIC 
NET CALORIFIC 

VALUE (MJ/KG) 22.48 
VALUE ( MJ/KG ) __ . __ Ro -3.53 nlax 



GCRI COAL DIVISION HEAD WiOJ KFN BU< HC DS TRC82W5 
e=a- -TV=13 - ==-l===P==n-- --1= x==33---==es== 
SAMPLE ID 72 DATA TYPE (REAL,BORO,AVER,CALC) REAL 
SPLIT SAMPLE ID HDl DATE ANALYSED 13/01/83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) AD 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
---- -- SURFACE MOISTURE %< AD, AR> 15.00 TOTAL SULPHUR % 0.32 

TOTAL MOISTURE % 17.55 PHOSPHOROUS % -.-_- 
EQUILIBRIUM MOISTURE % ---me CHLORINE (PPM) ---we 

SPECIFIC GRAVITY -I-_ 
RESIDUAL MOISTURE %<AD,EM> 3.00 FSI ---- 
ASH % 39.80 HGI --.- 
VOLATILE MATTER % 18.10 co2 % ----- 
FIXED CARBON % 39.10 

GROSS CALORIFIC VALUE (MJ/‘l<G) 15.48 
NET CALORIFIC VALUE <MJ/I<G) __.__ Ro -3.41 max 



GCRI COAL DIVISION HEAD PROJ KPN BLI< Hk DS TRCB2026 
_---- -------r====== ==== ---------------------------- I== _------ 
SAMPLE ID 73 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID l-ml DATE ANALYSED 13/m /a3 

ANALYSIS BASIS TYPE <AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
---*-- SURFACE MOISTURE %<AD ,AR> 18.70 

TOTAL MOISTURE % 21 .I4 
EQUILIBRIUM MOISTURE % e-1_ 

RESIDUAL MOISTURE %<AD ,EM> 3.00 
ASH % 19.00 
VOLATILE MATTER % 14.00 
FIXED CARBON % 64.00 

GROSS CALORIFIC VALUE (MJ/I<G) 24.77 
NET CALORIFIC VALUE <MJ/I<G) __.__ 

TOTAL SULPHUR % 
FHOSPHOROUS % 
CHLORINE (PPM) 
SPECIFIC GRAVITY 
FSI 
HGI 
co2 % 

Romx=3.66 

REAL 

AD 

0.44 
---_- 

e.-- 

--- 

----_ 

----- 



GCRI COAL DIVISION !-lEAD PROJ KF’N ELI< Hc DS T-27 
=---.------------ EE =3=1==-=1====3========-E-l===~== 
SAMPLE ID 74 DATA TYPE ( REAL, BORO , AVER, CALC ) 
SPLIT SAMPLE ID Wl DATE ANALYSED 13/a 183 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST.ISO) ASTM 

TOP SIZE (MM) 
SURFACE MOISTURE %<AD,AR> 
TOTAL MOISTURE % 
EQUILIBRIUM MOISTURE % 

RESIDUAL MOISTURE %<AD,EM> 
ASH % 
VOLATILE MATTER % 
FIXED CARBON % 

--- .-- 
19.50 
M-22 
----- 

0.90 
21.60 

8.30 
69.20 

TOTAL SULPHUR % 0.44 
PHOSPHOROUS % -.--- 
CHLORINE (PPM) --- 
SPECIFIC GRAVITY -.-- 
FSI --.- 
HGI ---*- 
co2 % --.-_ 

GROSS CALORIFIC VALUE (MJ/l<G) 26.44 
NET CALORIFIC VALUE (MJ/I<G) ----- Ro =3.81 

max 

REAL 

AD 



GCRI COAL DIVISION HEAD PROJ KRN BLI< HC DS TRCS202S 
=3==1=IxEDxr= =a= ----------------------------------- 

SAMPLE ID 75 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID Wl DATE ANALYSED 13/a /83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE <MM) 
------ SURFACE MOISTURE %<AD,AR> 21.40 TOTAL SULPHUR % 

TOTAL MOISTURE % 23.37 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % ---- CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 2.50 FSI 
ASH % 28.10 HGI 
VOLATILE MATTER % 14.80 co2 % 
FIXED CARBON % 54.60 

GROSS CALORIFIC VALUE (MJ/KG) 21.47 
NET CALCRIFIC VALUE (MJ/I<G> ---em Ro,,,3.37 

REAL 

AD 

0.44 
-1-w- 

- - -_ 

--I- 

---*-  

-I- 



GCRI COAL DIVISION HEAD PROJ KPN BLl< HC DS TRCS2029 
=P==========~=c= =a= __-------_-------------------r========= --------------- _----_ 
SAMPLE ID 76 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID l-ID1 DATE ANALYSED 13/W /83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,A8,MST,ISO) ASTM 

TOP SIZE (MM) 
------ SURFACE MOISTURE %<AD,AR> 11.70 TOTAL SULPHUR % 

TOTAL MOISTURE % 13.55 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % --I-- CHLORINE <PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD ,EM> 2.10 FSI 
ASH % 31.30 HGI 
VOLATILE MATTER % IS.60 co2 % 
FIXED CARBON % 51 .oo 

GROSS CALORIFIC VALUE (MJ/KG) 20.23 
NET CALORIFIC VALIJE <MJ/I<G) Ro --._- ,~3.56 

REAL 

AD 

0.45 
----- 

-.-_ 
---- 
----_ 
--*-- 

\ 



GCRI COAL DIVISION I-iEAD PROJ KIW BLK ti DS TRCS2030 
---- ----=a== --------------------___________I 
SAMPLE ID 

- 
77 DATA TYPE (REAL,BORO,AVER,CALC) REAL 

SPLIT SAMPLE ID HDl DATE ANALYSED 13/01/83 
ANALYSIS BASIS TYPE (AD,DB,AR,EM) AD 

NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE <MM) 
SURFACE MOISTURE %<AD,AR> ---*-- 16.20 TOTAL SULPHUR % 0.36 
TOTAL MOISTURE % 18.46 PHOSPHOROUS i! 
EQUILIBRIUM MOISTURE % 

-I--_ 
--a- CHLORINE <PPM) ---I 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD ,EM> 

-.w- 
2.70 FSI 

As-4 % 
e--e 

40.30 HGI 
VOLATILE MATTER % 

----- 
15.90 co2 % 

FIXED CARBON % 
---- 

41 .I0 

GROSS CALORIFIC VALUE (MJ/‘KG) 16.35 
NET CALORIFIC VALUE <MJ/‘l<G) ----- Ro 33.18 max 



GCRI COAL DIVISION HEAD PROJ KFN BLl< HC DS - 
II---cz-me-- =- --- ==~=a-==---=~-~~==~~-== 
SAMPLE ID 87 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID HDI DATE ANALYSED 13/01/83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASTM, JIS ,DIN ,BS ,AS ,MST , ISO) ASTM 

TOP SIZE (MM) --- - _- 
SURFACE MOISTURE %<AD,AR> lb.00 TOTAL SULPHUR % 
TOTAL MOISTURE % 18.69 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % -A-- CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD ,EM> 3.20 FSI 
ASH % 26.20 HGI 
VOLATILE MATTER % 12.30 co2 % 
FIXED CARBON % 58.30 

GROSS CALORIFIC VALUE <MJ/I<G) 22.39 
NET CALORIFIC VALUE <MJ/I<G) _a.-_ Ro =3.52 

max 

REAL 

AD 

0.45 
-.--- 
-m-v- 
-*-- 
--.- 
----- 
----- 





c c c 

GULF CANADA RESOURCES INC. - COAL OX VISION 
161JAN/63 PROJECT DATA SOURCE SUMMARY PAGE 1 

DATA LOCATION ELEVATION LENGTH ANGLE AZIMUTH LOG TYPE 
SOURCE NORTHING EASTING 
__I--~___----~~~~-~--~~~---~-~~____I^__ ----- 

KP.NKTRC82021 6343130.0 502620.0 1420.0 5.0 A5.0 6.0 

KPNKTRCB2022 6342140.0 501710.0 1430.0 3.0 5.0 166.0 



MT. KLAPPAf ‘1 COAL PROPERTY 
1982 EXPLORATION MAPPING AREAS 

SPATS I2 I 
PROVINCIAL 

PARK 

0 I 2 3km t Prepared Rail Sed 

-.- Provincial Park Boundary 

I First Priority 

It Second Priority 

m: Third Priority 

....... Redefined Property Boundary 



0.47+m 

I .96 

J----L 0.11 
22' 
0.14 

TOTAL 0.31 3.26 

ATTITUDE Of ROOF : 130/90 
ATTITUDE OF FLOOR : Il5/63’=N 
FORMATION : 
UTM COORDINATES : 6343130N, 502620 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : 0.89 m 
TRENCH WIDTH : 0.4m 

TRENCH LOG 

TRENCH LENGTH : 4.7m TRC-82-021 
TRENCH BEARING : 008’ 
TRENCHSLOPE : l5O 



ATTITUDE OF ROOF : 134/76ON 
ATTITUDE OF FLOOR : 142/67ON 
FORMATION : 
UTMCOORDINATES : 6342140 N, 501710 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCHDEPTH : 0.7 Ill 
TRENCH WIDTH : 0.4m 

> 

TRENCH LOG 

TRENCH LENGTH : 3.02 m 
I 

.TRC-82-022 
TRENCH BEARING : I000 



t: c 

GULF CANADA RESOURCES INC. - COAL DEVESION 
tS/JAN/83 SIMPLE SAMPLE SUMMARY PAGE 1 

DATA SEAM SANPLE DEPTH DEPTH REC PERCENT RECOVERED MISSING 
SOURCE ID FROM TO CORE REC COAL ROCK COAL ROCK 
_1-___1-_I-_------_------~--_--__---____I___1-1_-----~----~~_~ 

lRc82021 
3601 0.56 4.13 3.57 100.00 3.26 0.31 0.00 0.00 

TRC82022 
3604 0.30 lrl8 0.88 100.00 0.81 0.07 0 .oo 0.00 
3603 1.18 2.90 1.72 100.00 0.32 1.40 0 .oo 0.00 

I 



xxxxx 
c 

62/~12/01 GULF CANADA RESOURCES INC. - COAL DlVl SION - DESCRIPTIVE LOG PAGE 1 

DEPTH 

E&A m- 

0.00 

DEPT~H INTRVAL SAMP. SEAM 
TU -- TH I~CK . ru-- 1D- L ITHCILOGY --- 

0 147 0.41 CLAYSTONE 

0.47 0.56 0.054 CLAYSTONE 

0.56 0 -74~ 

0.81 

0 -85 

0.94 

1.00 

1.0 1 

I .28 

1.61 

0.18 036Ul C.OAL c-2 

0;74 0 * 0 i’ 03601 CLAYST~ONE CARB 

Cl.81 0.04 03601 COAL C-2 

0.85 

0.94 

1.00 

1.01 

1.28 

0.0‘9 GA6 01 

0.06 03601 

0.01 03601 

CLAY STONE CARE 

COAL 

CLAYCTDNE CARI? 

0.27 03601 

0.33 03601 

COAL C-2 

COAL nl(,niY CONTORlED 

PRUJtC? : KPN iXOCK: LK DATA SOURCE: TRCij2021 

-__ DESCH lPT1 ON ---.__--- 

CARt; 

CAR b 

COAL FRAGMENTS 

c-2 

it DENOl~Eh MtASURED &CA 



xxxxx 
c c 

82/12/Gi GULF CANADA HESUUKCES INC. - COAL DIVISION - OESCRIPTIVE LOG 

PRU.BtCl’: KPN BLOCK: LK DATA SOURCE I TRC82021 

DEPTH INl~RVAC SAMP. SCAM 

XL-- ‘ThICK* LO- rL L ITHoLa(;Y __~- 

1.01 I .85 0.24 03601 COAL 

I.65 

1.91 

2.18 

2.20 

3.30 

3.32 

3.57 

3.59 

3.61 

f .91 O.Ub 03601 CLAY STONE 

2.18 0.27 03601 COAL 

2 -20 CLAY STONE 

3.30 COAL 

3.32 G.02 03601 CLAY STUNE 

3.57 0 .2 5 03601 COAL 

3.59 0.02 03601 CLAY STONk 

3.61 O.G.2 03bOl C:OAL 

3.65 O-G4 03601 CLAYSTUNE 

c-2 

cm t3 

C-2 

CARB 

c-1 

CARE. 

;P: DENOTES MEASURED 6CA 



xxxxx 
c 

82/12/01 GULF CANADA RESOURCES INC. - CCIAL. Dl”IS‘ON - DESCHIPTIVE LOG PAGE 3 

PROJECT : KPN SLDCK: LK DATA SOURCE: l’HCS2O21 

UEPTH ,NTRVAL SAMP. SEAM 

IO- T~H 1 CK . -_ u?-- 1:D LITHDLDGY DESCR 1 PT~I ON ----- I_---- 

3.66 OrU1 03601 COAL C-l 

3.66 3.68 o-u2 03601 CLAY S-IONE CARb 

3.66 3.77 0.09 03601 COAL c-2 

3.77 

3.89 

4.Gl 

4.03 

4.13 

3.69 0.12 03601 CLAY STONE 

4.01 0.12 03bGl COAL c-2 
1KON Sl-AINS 

4.03 0.02 03601 CLAYSTUNE 

4.13 O.lU 03601 COAL c-1 

4 -9% 0.79 CLAYSTDNE CARR 

c C 

3 DENOTES MEASURED 6CA 



xxxxx c c 

&2/i2/01 

DE:PTH 
BCA FROM -- -- 

0.00 

6.30 

0.37 

I.lE 

1.43 

1.53 

1.99 

2.13 

2.30 

2.4 1 

G”LF~ CANADA RESOURCES INC. - CUAL DlVlSiON - DESCRIP-r1Vt LUG PAGE 1 

PH”JECTI KPN BLOCK: LK DATA SOURCE: TRCtjZO22 

DEPTH 1NT)IV,+L SAMP. SEAM 
EL--~ THICK. L- -_ ID LI~TI-IOLDGY ---- 

6.3G 

6.37 

X.1& 

I~.43 

1.53 

1.99 

2.13 

2.30 

2.4.1 

2 .&2 

0.36 

0.07 63bG4 

G.bI cI3r.J w-4 

G.ZS 036iJ3 

0.10 G3bO3 CDAL 

0.40 03663 LLAY ST~UNE 

0.17 G3h 63 

G-1 1 03bG3 

c-41 OZ.603 

CLAYS‘ONE. 

CLAYSTONE 

COAL 

CLAYSTUNk 

COAL 

CLAYSONE 

CLAYSTUNE 

----- DESCH I Pl I ON - 

CARb 

CARE, 
COAL BAND 

C-2 
CAH~ C,LYST BANDS 

CAR I3 
COAL LAMINATIONS 

C-l 

CARB 
COAL BANDS 

c-2 
MNR CAHB CLYST 

CAKB 

COAL tlANDS 

CARti 
COAL BANDS 

* DENOTES MEASURtD tiCA 



xxxxx c c c 

PAGE 2 82/12/01 GULF CANADA KESUURCES INC. - CDAL DIVISION - DESCRIPTIVE LOG 

PROJECT: KPN BLOCK: LK DATA 5DUR‘E: T~RCB2022 

DEPTH DEPTH INTRVAL SAMP. SEAM 
&Q) EKOM- 1.P--- TkLC!h AL- AZ!-- LITHOLP(;Y _---_-----_DESCR~_~--- 

2.82 2.90 0.08 03603 COAL c-2 

2,.90 3.20 0.30 CLAYSTONE, CARL3 

* DENOl’ES MEAWHED &CA 



KPNLK!!mcEQO21 
IfTTLKTRc82022 

LImzE KLAPPAN 
LIST OF SAMPIB 

6% 03601 

69 03604 



GCRI COAL DIVISION l+EAD PROJ KPN BLK LK DS TRC82021 
-----EEC--I =s== ----- ---===---=--------==~===I== ---- 

SAMPLE ID 
SPLIT SAMPLE ID 

NAME OF STANDARD 

68 DATA TYPE tREAL,BORO,AVER,CALC) 
HDI DATE ANALYSED 13/01/83 

ANALYSIS BASIS TYPE <AD,DB,AR,EM) 
(ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
SURFACE MOISTURE 
TOTAL MOISTURE % 

%<AD,AR> ------ 4.90 TOTAL SULPHUR % 
6.61 PHOSPHOROUS % 

EQUILIBRIUM MOISTURE % --*-- CHLORINE (PPM) 
SPECIFIC GRAVITY 

RESIDUAL MOISTURE %<AD,EM> 1.80 FSI 
As+i % 27.50 HGI 
VOLATILE MATTER % 8.10 co2 % 
FIXED CARBON % 62.60 

GROSS CALORIFIC VALUE (MJ/I<G) 22.59 
NET CALORIFIC VALUE (MJ/I<G) Ro --.-- max=4.93 

REAL 

AD 

0.41 
--v-w 

-.-_ 
---_ 
----- 
---- 



GCRI COAL DIVISION HEAD PROJ KPN BLI< LK DS TRC8W &.Z 
===3=== ==== ==-7--====I=P===3================~==~ 

SAMPLE ID 69 DATA TYPE <REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID HDI DATE ANALYSED 13/01/83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
------ SURFACE MOISTURE %<AD,AR> 12.90 TOTAL SULPHUR % 

TOTAL MOISTURE % 15.08 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % --I-- CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 2.50 FSI 
ASH % 39.40 HGI 
VOLATILE MATTER % 11.80 co2 % 
FIXED CARBON % 46.30 

GROSS CALORIFIC VALUE (MJ/l<G) 16.85 
NET CALORIFIC VALUE (MJ/I<G) RI2 =5.25 --a_- max 

REAL 

AD 

-1-v 

--A- 

---*-  

--I-- 





C c: 

DATA 
SOURCE 

GULF CANADA RESOURCES INC. - COAL DIVISION 
221NOV182 PROJECT DATA SOURCE SUMMARY PAGE 1 

LOCAT ION ELEVATION LENGTH ANGLE AZIMUTH LOG ?YPE 
NDRTHiNG EASTING 

KPNLRTRCa2031 6344483.0 506275.0 

KPNRTRC82032 5062a7.0 

KPKRTRCa2036 6344150.0 508375.0 

KPNLRTRC82037 6343837.0 508150.0 

KPNLRTRC82042 6344396.0 506160.0 

KPKRTRC82043 505705.0 

KPNLRTRC82044 

K PNLRiRCa2045 

6344350.0 505560.0 

6344100.0 

KPNLRTRCa204,7 6344150.0 

KPNLRTRC82048 6344410.0 

UPNLRTRCa2049 6342950.0 

505490.0 

505000.0 

50471010 

508820.0 

1785.0 9-l 

1807.0 4.5 

1535.0 7.6 

1550.0 3.2 

1820.0 6-9 

1825.0 7.4 

1745.0 4.2 

1625.0 7.0 

1805.0 9.8 

1745.0 3.3 

1592.0 5-s 

4.0 31 .o 

27.0 15.0 

8.0 192.0 

37.0 78.0 

20.0 35.0 

17.0 155.0 

26.0 112.0 

24-O $35.0 

28.0 52.0 

lOI0 

35.0 

160.0 

99.0 



MT. KLAPPAN COAL PROPERTY 
1982 EXPLORATION MAPPING AREAS 

SPATS12 I 
PROVINCIAL 

LITTLE KLAPPAN 

0 I 2 3km t Prepared Rail 6ed 

-.- Provincial Pork Boundary 
I First Priority 

Iu Second Priority 

m Third Priority 

*..*... Redefined Property Boundary 



ROCK COAL 

I 0.16 
0.09 

0.41 
0.07 

2. I2 

4.61 

0.05 

I.15 

0.16 
0.12 

v 0.26 
TOTAL 0.33 4.26 

ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLOOR: 146/44 S 
FORMATION : 
UTM COORDINATES : 6344463N, 506275 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : 1.16m 
TRENCH WIDTH : 1.3m 
TRENCH LENGTH : S.lm 

GULF CANADA RESOURCES INC. 
COY mri*a 

I5 
GUli 

CALOAR” ALBERTA 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRC-82-031 
TRENCH BEARING : 031” 
TRENCHSLOPE : 0040 



ATTITUDE OF ROOF : N/A 

0.15 cm 
0.07 m 

i?4 

r 
FA 
0 

4s 
cz . . I 

O.O4+m 

----Z 
- - - -  

ill! 

- - - -  

-  -c-c- 

-  - - - - -  

ATTITUDE OF FLOOR : 137/40’S 
FORMATION 
IJTMCOIJROINATES i 6344420 N, 506287 E 

I 
I 

,XIIF ,! ---. - ANADA RESOURCES INC. 
cad hrilirn 

MAP CARD NUMBER : C*l.GA.R” ALBERTA ( - 

AIR PHOTO NUMBER : MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : 0.66 m 
TRENCH WIDTH : 0.74 m 

TRENCH LOG 

TRENCH LENGTH : 4.45m .TRC-82-032 
TRENCH BEARING : 015’ 



0.64 m 

c-c- 

164 /56O N 
N/A 

ATTITUDE OF ROOF 
ATTITUDE OF FLOOR 
FORMATION 
UTM COORDINATES 
MAP CARD NUMBER 
AIR PHOTO NUMBER MT. KLAPPAN COAL PROJECT 

GULF CANADA RESOURCES INC. 
6344150 N, 506375 E cd mi,ia 

CALEAR” ALBERTA 

TRENCHDEPTH .95m 
TRENCH WIDTH .66m 

TRENCH LOG 

TRENCH LENGTH 7.6m TRC-82-036 



ATTITUDE OF ROOF : 100/06°N 
ATTITUDE OF FLOOR : N/A 
FORMATION : GULF CANADA RESOURCES INC. 
UTMCOORDINATES : 6343637 N, 506150 E ccd m.i‘U” 
MAP CARD NUMBER : CALEAR” ALBERTA 

AIR PHOTO NUMBER : 
TRENCH DEPTH : 0.96m 
TRENCH WIDTH : 0.72m 
TRENCH LENGTH : 3.2 m 
TRENCHBEARING : 78’ 
TRENCH SLOPE : 370 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRC-82-037 

ORAWN 8”: IbcALE Ii 50 
LDEOEDB”: c. LOUIE , DATE 
APPROVED w: I 



ROCK COAL 
I 

5.06 4.92 

I 0.14 
TOTAL 0.00 5.06 

* OVERTURNED SEAM 

ATTITUDE OF ROOF : lll/4S”S 
ATTITUDE OF FLOORS : 147/SS0 S 
FORMATION : GULF CANADA RESOURCES INC. 
UTM COORDINATES : 6344396 N, 506160 E COY Di”iYc4 
MAP CARD NUMBER : 

CALOAIR” ALBERTA 

AIR PHOTO NUMBER : 
TRENCHDEPTH : 0.85m 
TRENCH WIDTH : 0.56m I MT. KLAPPAN COAL PROJECT 

TRENCH LOG 

TRENCH LENGTH : 6.66m 
I 

TRC-82-042 
TRENCH BEARING : 035’ 



ROCK ROCK COAL COAL 
i i 

1.59 1.59 

3.43 3.43 0.04 0.04 

1.90 1.90 

I I 
TOTAL TOTAL 0.04 0.04 3.39 3.39 

ATTITUDE OF ROOF : 016/10°E 
ATTITUDE OF FLOOR : N/A 
FORMATION GULF CANADA RESOURCES INC. 
UTM COORDINATES : 6344350 N, 505705 E cod Lmnk.3 
MAP CARD NUMBER : CALGCA” “, mrm7a 

AIR PHOTO NUMBER : MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : 1.27 m TRENCH LOG 
TRENCH WIDTH : 1.96m 
TRENCH LENGTH : 7.39 m TRC-82-043 
TRENCH BEARING : 1550 
TRENCHSLOPE : 17O 



ATTITUDE OF ROOF : 149/19’=N 
ATTITUDE OF FLOOR : N/A 
FORMATION : GULF CANADA I71 w__..___ . .._. 
UTM COORDINATES : 6344350 N, 505560 E cd car”ia 
MAP CARD NUMBER : CALGARY ALBERTA 

AIR PHOTO NUMBER : MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : 1.05m TRENCH LOG 
TRENCH WIDTH : l.lOm 
TRENCH LENGTH : 4.16m TRC-82-044 
TRENCH BEARING : 112’ I 
TRENCH SLOPE 



ROCK 

-I--- 
1.33 

COAL 

0.62 

0.30cm 

ATTITUDE Of ROOF : 029/lO~E 
ATTITUDE OF FLOOR : N/A 
FORMATION : GULF CANADA RESOURCES INC. 
UTM COORDINATES : 6344lOON, 505490 E Cd c+ri.an 
MAP CARD NUMBER : 

CALGI\R” ALBERTA 

AIR PHOTO NUMBER : 1 MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : 1.12m TRENCH LOG 
TRENCH WIDTH : 0.76m 
TRENCH LENGTH : 6.99 m TRC-82-045 
TRENCH BEARING : 1350 
TRENCHSLOPE : 24O DRAWN 8”: /IcALL ,:,o 

LOGGEDBY: K. JENNER IDATE AYO. 8/W 
MFmVEDW I 



ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLWR : 041/2l=‘S 
FORMATION : GULF CANADA RESOURCES INC. 
UTM COORDINATES : 6344150 N, 505000 E cc& Oiriua 

16 
Gulf 

MAP CARD NUMBER : CALGbR” ALBERIA 

AIR PHOTO NUMBER : 
TRENCH DEPTH 

MT. KLAPPAN COAL PROJECT 
: 1.09m 

TRENCH WIDTH : 0.81m 
TRENCH LOG 

TRENCH LENGTH : 9.aom TRC-82-047 
TRENCH BEARING : 052’ 



ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLOOR : 040/05-J-s 
FORMATION : 
UTM COORDINATES : 6344410 N, 504710 E 
MAP CARD NUMBER : 
AIR PHOTO NUMBER : 
TRENCH DEPTH : .65m 
TRENCH WIDTH : .73 m 
TRENCH LENGTH : 3.3 m 
TRENCH BEARING : 160° 

TRENCH LOG 

.TRC-82-048 



-- 
0.46+m -- - L.&--.l CLAYSTONE 

-- 

ATTITUDE OF ROOF : N/A 
ATTITUDE OF FLOOR : 077/190 
FORMATION : GULF CANADA RESOURCES INC. 
UTM COORDINATES : 6342950 N, 515014 E ccd Di.llm” 

E 
Gulf 

MAP CARD NUMBER : CALOAR” ALBERT.4 

AIR PHOTO NUMBER : MT. KLAPPAN COAL PROJECT 
TRENCH DEPTH : 1.24 m TRENCH LOG 
TRENCH WIDTH : 0.66 m 
TRENCH LENGTH : 5.5 m TRC-82-049 
TRENCH BEARING : 099’ 
TRENCHSLOPE : 035O 

, 



c 

DATA 
SOURCE 

GULF CANADA RESOURCES INC. - COAL DlVISION 
22/NOV/~82 SIMPLE SAMPLE SUMMARY PAGE 1 

SEAM SANPLE DEPTH OEPTH REC PERCENT RECOVERED MISSING 
IO FROM TO CORE REC COAL ROCK COAL ROCK 

TRCf32031 

TRC82032 

TRCt32036 

TRC82037 

TRC62042 

TRC82043 

TRCt12044 

TRC82045 

TRC82047 

TRCM2048 

TRC82049 

3438 0.46 5.07 

3439 0.22 2.02 

3506 1.98 6.05 

3507 0.35 1.63 

3440 0 -40 5.46 

3441 0.54 3.97 

3444 0.54 4.56 

3445 0 -44 1.77 

3446 0.48 2.36 

3447 

430 1 

0.12 

0.04 

1.06 

1.53 

4.61 100.00 

1.80 1~00 -00 

4.07 100.00 

I.28 100.00 

5.06 100.00 

3.43 100.00 

4. a2 100*00 

1.33 100 -00 

1.88 100.00 

O.YY 100.00 

1.49 100.00 

4.28 0.33 

1.64 0.16 

2.42 1.65 

1.10 

5.06 

3.39 

3.49 

l.OQ 

1.88 

0.94 

1.38 

0.18 

0.00 

0.04 

0.53 

0.24 

0.00 

0.00 

0.11 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 a.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 



XxXxX 
c c 

c 

82/l 2/ 02 

DEPTti 

EG m2L.L 

0.00 

0.09 

0.16 

0.46 

0.62 

0.71 

1.12 

1.19 

3.31 

GULF CANAVA RESOURCES INC. - COAL DIVISIUN - DESCRIPTIVE LOG PAGE 1 

PROJECT: KPN BL.GCK: LR VATA SOURCE: l’RC82031 

DEPTH I~NTHVAL SAM&‘. SEAM 

io-- ---I IL?-- THICK .L!2-- L I THOLOGY, 

OIOY 

Or16 

0.46 

0 -62 

0.71 

1.12 

I .I9 

3.31 

3.36 

0.09 COAL 

0.07 

0.30 

0.16 03433 

0.09 034 38 

0 -4 1 03438 

O.&k7 0 34~ 38 

2.12 G34 38 

0*05 0343s 

CLAY STONE 

CLAYSTONE 

COAL 

CLAY STONE 

COAL 

CLAYSTONE 

COAL 

CLAY STONE 

- -- DESCR I PTI ON - 

c-2 
UNCONSULTVATED. ROOF. STRATIGRAPHIC BOT 
TOM 

CARti 
CUAL tfAND5 

CARB 

C-2 

CARli 

c-2 
MNR CLYST INTERBEDS 

CARB 
COAL INVERBEDS 

C-2 
MNR CLYST~ BANDS 

CAR B 

* DENOTES ME ASUREV B CA 



bZ/lZ/OZ GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 2 

PROJECTI KPN BLOCK: LR DATA .SOUK CE t TKC82031 

DEPTH 

Eli2 I_ FKiJM 

3.36 

DEPTH INTRVAL SAMP. SEAM 

To--- -THICK, kc?--- _-. 1D LITticlLOGY ----- 

Y-51 1.15 034 33 COAL 

DESCH 1 PTI ON -------I_ ----I ---- 

C-2 
,=A1 RLY UNCONSOLlDATED. CAKB CLAYSTONE I 
NTE Rt3EOS 

4.51 

4.67 

4.79 

5.07 

4.67 0.16 034~ 38 COAL C-3 
UNCUNSOLIDATED 

4.79 0.12 034 38 CLAY 

5.07 0.2b 034.58 COAL 

UNCONSOLlDATtD 

C-2 
UNCONSOL I DATED 

5.27 0.20 CLAYSTONE FtOUR, STRATIGRAPHIC TOP 

4: DENOTES MEASURED BCA 



xxxxx c c 

f32/12/02 

DE:PTH 

Kin g=Jg&- 

0.00 

0.15 

0.22 

1.04 

1.0’3 

1.66 

1.77 

2.02 

c 

GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

PHUJECT I KPN BLOCK: LK DATA SOURCE: TKCti2032 

DEPl~H INT~HVAL SAMP. SEAM 

ILL.- TH 1 CK . . LO-. LQ-- 

0.15 G.15 

0.22 0.07 

LI THOLUGY ---- 

CLAYSTUNt. 

CL~AY STONE 

~~~~~~~~DEsCKIPTION~- ----- 

FLUOH. STRATiGRAPH C TOP 

CAKB 
WTHKDw COAL HANDS 

c-2 1.04 0 .a2 ii343Y COAL 

I.04 0.05 03439 

1.66 0.57 G343Y 

,1.77 0.11 03439 CLAY STONE 

2.02 0.25 G3434 COAL 

2.06 0 -04 

CLAY STONE 

COAL c-2 

CARE 
WTHHU 

c-2 
MNS SLTST INTtjS 

HOOF. STHATIGRAPH!C trOTTOM 

* DENOTES MEASUKtD HCA 



xxxxx c c c 

8%/12/02 

DEPTH 
BCA - FROM- 

O.CO 

o.oa 

0.20 

0.84 

1.46 

1'.71 

1.48 

2.01 

2.41 

2.45 

Z.S6 

GULF CANADA HESUURCE.S TNC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

PROdEC'i'I KPN BLOCK: LR DATA SOURCE: TRC82036 

DEPTH INTRVAL SAMP. SEAM 
TO __. ThICK. lL-- L!L- L I Tn OLfJGl 

0.06 

0.20 

0.&4 

1 .ecl 

1.71 

1 .Y6 

2.01 

2.41 

2.45 

2.56 

2.78 

0.08 

0.12 

SILTSTONE 

CLAYSTONE 

0.64 CLAYSTONt 

Ct.02 CLAYSTONE 

0 -25 MUDSTONE 

O-27 CLAYSTONE 

0.03 03506 COAL 

0.40 03506 CLAYSTONE 

0.04 03506 COAL 

0.11 03s Lib 

0.22 03506 

CLAY 

COAL 

____-- - ~ESC~I.Exc.LON- ---- 

CAR6 

CAR6 
,NT~ERBtDDED WlTh MLNUR SILTSTONE.COAL S 

SRI NGERS 

CARD 
COAL STRINGERS. FOSSILIFEROUS 

HARD, FE-STAINED, MNR COAL STRGS 

MANY COAL STHGS, FOSSILIFEROUS 

C-l 

CARB 
THIN COAL STRCS, OTZ VEIN 

0 

c-3 

c-3 
QT~Z ‘VEINED, CONTORTED 



xxxxx c 

(32/12/02 GULF CANADA RESOURCES INC. - COAL DlVISIDN - DESCRIPTIVE LOG PAGE 2 

PHDJECT; KPN t)iDC,K: LR DATA SOURCE: TRC132036 

DEPTH 

Eicn -- FKUM 

2.78 

DEPTH IN1 GVAL SAMP. SEAM 

TO- THICK. .LQ-- EL- LITHOLOGY, 

G .Gi- 03506 

O.lG 03506 

CLAYSTONE 

2.65 CDAL 

------oEscR/I-urn--- ----- 

HARD. CGAL ST~RGS 

c-2 

2.Y5 0.10 03566 CLAYSTONE CARB 

kARD 

3.05 0.25 03506 COAL C-3 
OTL~ VEIN. FE-STAIN, THIN CLY 6ANDS. RAN 

GES C-2 1-D C-3 

3.30 CLAY STDNE CAREi 
HARD. COAL BANDS 

3 64 . COAL 

3.73 

2.85 

2.9!2 

3.05 

3.30 

3.64 

3.73 

3.18 

4.156 

4..6,Y 

4.98 

0.05 03506 

0.78 03506 

CLAYSTDNE 

3.76 COAL 

4.56 

4.64 

O.U& 03506 CO ALL 

0.34 035 06 COAL 

‘-3 

OTZ VEINED, RANGES C-2 TO C-3 

HARD. COAL STRGS 

c-2 
QTZ VEIN. MNR CLYST 

C-I 

WTHHD. FE-STAINED. FRI 

C-l 
INTESD CLY L COAL STRGS 

c c 

0 DENOTES MEAbURtD tjCA 



C c 

82/l 2102 GULF CANADA RESOURCES INC. - COAL DlVISION - DESCRIPTIVE LOG PAGE: 3 

PROJECT: KPN BLDCKE I-R DATA SOURCE: THCt)203b 

DEPTH DEPTH INTRVAL SAMP. SEAM 

BCA -- FROM THICK. le- &-- TO LITWOLOGY DESCRIPTION -- --- - 

4.9E 5.52 0.54 03506 CLAYSTONE~ CAHB 
MNR COAL, FE-STAIN, SOFT 

5.52 b.01 0.49 035Ob COAL c-3 
V Rl~hRD. FE-STAIN 

6.01 h.05 0.04 035 06 SILTSTONE WTHh’U 

f DENOTES MEASURED BCA 



xxxxx c 

82/l 2/o;: 

DEPTh 
gc B 

0.00 

0.35 

0.44 

0.70 0.76 0.06 035 07 COAL 

0.76 

1.21 

1.30 

c c 

GULF CANADA RESOURCES 1NC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

I;HOJtCT: KPN BLUCK: LR DATA SOURCE: TRCd2037 

DEPTk INTRVAL SAMP. SEAM 
TO -- THlCK. r&i-- xl.-- 

0.35 0.35 

0.44 0.0% c3s 07 

0.70 0.26 03507 CUAL 

1.21 0.45 ‘0 35 G7 

1.30 0.0‘4 03507 

1.63 0.33 03s 07 

OVERBURDEN 

CLAYSTUNE 

COAL 

CLAY STONE 

CO,AL 

-------------BBcKlL_pUoN------- 

CARE 

Sol= T 

C-3 

c-2 

c-3 

CARB 

c,-2 

* DENDTES MEASURED BCA 



xxxxx c 

82/12/02 GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRlP’IlVE LOG PAGE 1 

DEPTH 

EL2 _-- FROM 
DEPTh I~NTKVAL SAMP. SEAM 

I!2--- THICK. -- 1D- ID LIT~HOLDGY ---- -- DESCR~~ON --- 

G-00 0.40 0.40 SILTSTONE INTERBEDDED NODULAR SILTSTONE, FLOOR. S 
TRATIGR~PHIC TOP 

0.40 5.32 4.92 03440 COAL C-2 

CARS. CLY~ST I NTERBEOS 

5.32 S.46 0.14 03440 COAL UNCONSULIDATED.WTWRD 

5.46 5 .t34 0.3&s. SILT STONE ROOF. STHATlGRAPHlC t30T~TOM 

c 

PR0.~tC’ll: KPN BLOCK: LA DAT~A SOUHCE I TRC82042 

* DENOTES MEASURED BCA 

c 



xxxxx -c 

82112102 

DEPTH 

RCA FROM- 

0.00 

0.54 

2.13 

2.17 

3.97 

c c 

GULF CANADA RESUURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

PRoJtCl~: KPN BLOCK: LR DA, A SOURCE : l~RC82043 

DE~PTn INTRVAL SCAMP. SEAM 

EL-- ---I THlCK LE.--. LO- cr3L!&*x 

0.54 0.54 CLAYSTONE 

2.13 l.SY 03441 COAL 

2.17 o-04 03441 CLAYSTONE 

3.97 1 .t;o 03441 COAL 

4.11 0.1,4 CLAYSTONt 

I------ DES’=LPTIQ!L----- 

RDOF~ 

c-2 
1NTERBtDDED CLAY & CLAYSTONE 

CAR8 

c-2 

FL0 OR 

3 DENOTES MEASURED BCA 



‘XXXXX c 

02/l 2/02 GULF CANADA RESOURCES INC. - COAL DIVISION - DtSCRIPTIVE LOG PAGE 1 

PKOJtCT: KPN BLOCK: LR DATA SOURCE: TRC82044 

DEPTH 
m E!WE- 

0.00 

DEPTH lNTRVAL !sMP. SEAM 
TO --- LEHICKL a- le--, Ll TtiDLOGY __---- DESCR 1 PTI ON -------we ---- 

0.54 OVERBURDEN 

0.54 0.64 

0.54 

0.10 03444 COAL c-3 

0.64 0.69 0.05 034 44 

0.07 034 44 

COAL c-2 

0.69 0 .~?b CLAY~STDNE CAR8 

0.76 1 .B6 1.10 0?;4 44 COAL 

1.86 1.92 

2,. 12 

2.32 

2.42 

3.20 

3.30 

O.Ob 03444 CLAYSTONE 

c-2 
CAHB. CLYST I NT~EHBEDS 

CAR8 
COAL INTERBEDS 

1.92 0*20 03444 

0.20 03444 

CLAYSTUNE 

2.1% COAL 

2.32 0.10 03444 CLAYSTONE 

2.42 

3.20 

cl.76 03444 COAL 

c-2 
CARES. C~LYST 

CAR8 

c-2 

0.10 034.44 CLAYSTONE 

c c 

* DfNO-I’ES MEAhUi?ED tiCA 



xxxxx c 

82/*2/o% 

4.56 

- 
c 

GULF CANADA RESiUURCES INC. - COAL DIVISIDN - DISSCRIPTIVE LOG PAGE 2 

PHOJEC,~: KPN BLOCKY: LH DATA SOVR CE: THCtj2044 

DEPTH INTHVAL SAM,‘. SEAM 

To--. THICK. XL- LLL- LITHOLOGY DESCR I PTI ON ----- ---,----- 

4.56 1.26 03444 COAL c-2 

4.84 0.28 CLAY STONE 

0 DENOTES MEASURED bCA 



xxxxx c 

82/l 2/02 

DEPTH 
s= FKOM 

0.00 

0.4~4 

1.26 

1.31 

1.51 

1.70 

1.77 

GULF CANADA RESOURCES IN‘. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 . 

PROJECl~: KPN BLUCK: LH DATA SOURCE Z TRC8204S 

DEPTH INTRVAL SAM)-‘. SEAM 

El--- Ttil CK. m-- UL- 

0.44 0.44, 

1.26 0.82 034 4s 

1.31 0.05 G3445 

1.51 0 *20 03445 

1.70 0.19 034 45 

1.77 0.07 034 4s 

2.0~7 0.30 CLAYSTONE 

ITHOLOGY L 

CLAYSTONE 

COAL 

CLAY 

COAL 

CLAY STONE 

COAL 

DESCRJPT I ON 
- 1 - - - - - - - . - - - - -  

_ -~--- 

ROOF 

c-2 

SOME CLYST 

c-2 

UNCONSOLIDATED 

c-2 

FLOOH 

fi DENOTES MEA5URED BCA 



xxxxx C c c 

82/12/02 GULF CANAGA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

PRUJECT: I(PN BL.OCK: LR GATA SOURCE: TRCB2047 

DEPTH 
!xa m- 

0.00 

UEPTll INTRVAL SAMP. SEAM 
To-- JnlCK. __~ I-. lu-- 

0.33 0.33 

0*4& 0.15 

LITHOLOGY 

CLAYSTONE 

---- ~~~--~oEscuHLL!L-~~~--- 

ROOF 

0.33 CLAYSTONE CAKE-3 

0.48 0.63 0.35 a34 46 COAL C-2 
FE-STAINING 

0.83 0.96 0.13 03446 COAL c-2 

0.96 l-13 0.17 03446 COAL c-4 
CAHB, CLYST BANDS 

1.13 

2.06 

2.36 

2 .oi3 0.95 034 46 
. 

COAL 

2.36 0.28 034 46 CDAL 

C-2 
CiRtl. CLYST SANDS 

c-3 

CARb. CLYST BANDS 

2.48 0.12 CLAYSTONE. FLUOR 

* DENOTES MEAhURED BCA 



xxxxx 
c 

821 ia 02 

ljs-r H 
8cn EHOM- 

0.00 

0.12 

1.06 

c c 

GULF CANADA RESUUHCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

PROJECT: KPN BLOCK: LR DA1A SOURCE: TRCtl204B 

DEPTH INTHVAL SAMP. SEAN 

z&L-- THICK. XL- ID- LITHCILDGY _ __ DESCR I PT~l ON ------ 

0.12 0.12 CLAYSTONE ROOF 

1.06 0.94 034 4.7 COAL c-2 
CiY BANDS 

1 .lh 0.10 CLAY STONE 

* DENOTES MEASURED HC,A 



&%2/12/02 

0.00 

0.04 

0.93 

1.04 

1.53 

1.90 

2.00 

2.26 

c 

GULF CANAUA RESOUHCES INC. - COAL GlVISltiN - DESCRIPTIVE LUG 

PROJECT: KPN HLOCK: LR DAl-A SD”RCE: ,-RC6204Y 

PAGE 1 

DEPTH fN.IRVAL SAMP.’ SEAM 
TO THICK. a-- -- ID 

0.04 0.04 

O.Y3 0 -69 04301 COAL 

1.04 0.11 043Gl 

I~.53 0.49 04301 

1.40 0.37 

2.00 0.10 

2.26 0.26 CLAYSTONE 

2.74 0.48 

LITHOLOGY --- 

CLAYSTONE 

CLAYSTONE 

COAL c-2 

CLAYSTONE 

COAL 

-__- 

CARi5 

DESCR I PTlw - 

c-2 
CARB CLYST C CLYST HANDS 

W CAKB CLY~Sl 

c-2 
CAR& CLYST INTERBEDS 

CARE3 
COAL lNl-ER6EDSr WTHRD 

1; DENOTES ME.ASURtD B‘A 



K?FwmTR~2u31 78 034% 
KPIII~.RTR~~X)~~ 79 03439 
KPltCRTRC82036 83 03506 

KPNLRTRC820~ 84 03507 

KPmmc82042 89 03440 
KPKLWRC82043 90 03441 

KpNLRTRc82044 91 03444 
KPNLRTRC82045 92 03445 

KPNLRTRC82047 94 03446 

KPXLR!CRC82049 95 04301 



GCRI COAL DIVISION HEAD PROJ KPN BIB LR DS TRW2031 
SE----- _----- ---e== EC= ---------------- ------------=========~ 
SAMPLE ID 78 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID l-031 DATE ANALYSED 13/W /83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD <ASTM,JIS,DIN,BS,AS,GOST,ISO> ASTM 

TOP SIZE (MM) 
---I-- SURFACE MOISTURE %<AD ,AR> 17.00 TOTAL SULPHUR % 

TOTAL MOISTURE % 19.08 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % -w--w CHLORINE <PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 2.50 FSI 
ASH % 36.00 HGI 
VOLATILE MATTER % 15.10 co2 % 
FIXED CARBON % 46.40 

GROSS CALORIFIC VALUE <MJ/l<G) 17.62 
NET CALORIFIC VALUE (MJ/I<G) --.-_ Ro max=3. 38 

REAL 

AD 

0.37 
---we 
--- 
-.-- 
--*- 
---*- 
-_A- 



GCRI COAL DIVISION HEAD PROJ KPN BLK LR DS TRCS2032 
--~ ----==a------- PZzm 1==1==-=1======13====~===== ---- 
SAMPLE ID 79 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID WI DATE ANALYSED 13/W /83 

ANALYSIS BASIS TYPE <AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
------ SURFACE MOISTURE %<AD,AR> 13.10 TOTAL SULPHUR % 

TOTAL MOISTURE % 14.58 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % --.-- CHLORINE <PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 1.70 FSI 
AsH % 28.60 HGI 
VOLATILE MATTER % IO.50 co2 % 
FIXED CARBON % 59.20 

GROSS CALORIFIC VALUE (MJ/I<G) 21 .82 
NET CALORIFIC VALUE <MJ/I<G) Ro 53.70 ----- max 

REAL 

AD 

0.36 
----- 

- - - -  

-_A- 

- - - - -  

_--- 



GCRI COAL DIVISION HEAD 
=-==-==E===s- -- 
SAMPLE ID 83 
SPLIT SAMPLE ID WI 

NAME OF STANDARD (ASTM,JIS, 

PROJ KPN BLI< LR DS -36 
====i=rr==3=--==-is=====~~==--_-_- -----_- 

DATA TYPE <REAL,BORO,AVER,CALC) 
DATE ANALYSED 13/Ql /S3 
ANALYSIS BASIS TYPE (AD,DB,AR,EM) 

~DIN,BS,AS,MST,ISO) ASTM 

TOP SIZE (MM) B-v.- 

SURFACE MOISTURE %< AD ,AR) 7.50 TOTAL SULPHUR % 
TOTAL MOISTURE % 9.07 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % e-1-m CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 1.70 FSI 
ASH % 
VOLATILE MATTER 
FIXED CARBON % 

GROSS CALDRIFIC 
NET CALORIFIC 

52.70 HGI 
% 8.60 co2 % 

37.00 

VALUE (MJ/KG) e-.-m 
VALUE <MJ/KG) -_*e- Ro mx=3.67 

REAL 

AD 

0.25 
----_ 
-I-- 
-.- 
---- 
---- 
----- 



GCRI COAL DIVISION HEAD PRbJ KPN BLK LR DS TFcS20337 
===i-- - -== =s= PCS---==e---- --- -------------------- 
SAMPLE ID 84 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID WI DATE ANALYSED 13/a /83 

ANALYSIS BASIS TYPE <AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
SURFACE MOISTURE %<AD,AR> 
TOTAL MOISTURE % 
EQUILIBRIUM MOISTURE % 

RESIDUAL MOISTURE %<AD,EM> 
ASH % 
VOLATILE MATTER % 
FIXED CARBON % 

---*- 
13.80 
14.83 
w-1-m 

1.20 
18.70 
8.10 

72.00 

TOTAL SULPHUR % 0.80 
PHOSPHOROUS % -.--- 
CHLORINE (PPM) --- 
SPECIFIC GRAVITY e-m- 
FSI --.- 
HGI ----- 
co2 % --.-- 

GROSS CALORIFIC VALUE (MJ/I<G) 27.04 
NET CALORIFIC VALUE (MJ/I<G) ----- RJ3 =3.30 

mx 

REAL 

AD 



GCRI COAL DIVISION HEAD PROJ KFN BLK LR DS TRCSS042 
====515=i===zwzz XE3 ===7------- --^--------------------- 
SAMPLE ID 89 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID HDl DATE ANALYSED 13/01/83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

I 

i 

‘U 

TOP SIZE (MM) 
------ SURFACE MOISTURE %<AD,AR> 12.90 TOTAL SULPHUR % 

TOTAL MOISTURE % 14.38 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % --I- CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 1.70 FSI 
ASH % 13.80 HGI 
VOLATILE MATTER % II.80 co2 % 
FIXED CARBON % 72.70 

GROSS CALORIFIC VALUE (MJ/‘KG) 26.98 
NET CALORIFIC VALUE (MJ/KG) ----- Ro max=3.69 

REAL 

AD 

0.43 
----- 

---- 
---- 
---.- 



GCRI COAL DIVISION HEAD PROJ KFN BLI< LR DS TRW2043 
ltz=-m==3-== II ZE p----------------------------- 
SAMPLE ID 
SPLIT SAMPLE ID 

NAME OF STANDARD 

TOP SIZE tMM, 
SURFACE MOISTURE 
TOT% MOISTURE % 

90 DATA TYPE ~REAL,BORO,AVER,CALC) 
l-ID1 DATE ANALYSED 13/01/83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
(ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

REAL 

AD 

%< AD, AR> --- - -- 14.50 
16.38 

TOTAL SULPHUR % 0.42 
PHOSPHOROUS % -.-- 

EQUILIBRIUM MOISTURE % ----- 

RESIDUAL MOISTURE %<AD,EM> 3 30 _._ 

CHLORINE (PPM) 
SPECIFIC GRAVITY 
FSI 

ASH % 16.00 HGI 
VOLATILE MATTER % 13.60 co2 % 
FIXED CARBON % 68.20 

GROSS CALORIFIC VALUE (MJ/l<G) 25.72 
NET CALORIFIC VALUE <MJ/KG) -_*-- RO =3.90 mx 

-1-- 

- - . -  

- - - . -  

- - - - -  



GCRI COAL DIVISION HEAD PROJ KPN BLI< LR DS -rRcam# 
----------_---- =- ---=P==xr== -=l=le==E==xPtxl= 
SAMPLE ID 91 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID Wl DATE ANALYSED IWO1 /83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD <ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE <MM) 
-*-- SURFACE MOISTURE %<AD,AR> 7.90 

TOTAL MOISTURE % 9.93 
EQUILIBRIUM MOISTURE % ----- 

RESIDUAL MOISTURE %<AD ,EM> 2.20 
ASH % 49.30 
VOLATILE MATTER % IQ.00 
FIXED CARBON % 38.50 

GROSS CALORIFIC VALUE (MJ/I<G) __.__ 
NET CALORIFIC VALUE <MJ/I<G) --*-- 

TOTAL SULFHUR % 
PHOSPHOROUS % 
CHLORINE (PPM) 
SPECIFIC GRAVITY 
FSI 
HGI 
co2 % 

Ro 33.93 max 

REAL 

AD 

0.24 
-A--- 
---- 
-I-- 
--*- 
----- 
---- 



GCRI COAL DIVISION WAD PROJ KPN BLI< LR DS TRCSZWS 
----------m--w-- zm =====x=========Il==x===-_______ ----- 
SAMPLE ID 92 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID Wl DATE ANALYSED 13/01/83 

ANALYSIS BASIS TYPE cAD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,tOST,ISO) ASTM 

TOP SIZE <MM) 
--*-- SURFACE MOISTURE %<AD ,AR> 14.70 

TOTAL MOISTURE % 17.26 
EQUILIBRIUM MOISTURE % m-1- 

RESIDUAL MOISTURE %<AD,EM> 3.00 
AsH % 38.80 
VOLATILE MATTER % 13.40 
FIXED CARBON % 44.80 

GROSS CALORIFIC VALUE (MJ/I<G) 16.72 
NET CALORIFIC VALUE (MJ/I<G) ----- 

TOTAL SULF’HUR % 0.33 
PHOSPHOROUS % -*--- 
CHLORINE (PPM) ----- 
SPECIFIC GRAVITY ---- 
FSI --.- 
HGI ----- 
co2 % ---- 

Ro ma;3. 89 

REAL 

AD 



GCRI COAL DIVISION t43D PROJ KPN BLK LR DS TRC82047 
--m--s -LV ==- ----------------------------- 

SAMPLE ID 94 DATA TYPE (WAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID WI DATE ANALYSED 13/m /83 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASl-M,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) ---. -- 
SURFACE MOISTURE %<AD,AR> IO.50 TOTAL SULPHUR % 
TOTAL MOISTURE % 12.29 PHOSPHOROUS % 
EQUILIBRIUM MOISTURE % -W.-e CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 2.00 FSI 
ASH % 35.60 HGI 
VOLATILE MATTER % 8.00 co2 % 
FIXED CARBCN % 54.40 

GROSS CALORIFIC VALUE cMJ/I<G) 19.79 
NET CALORIFIC VALUE <MJ/KG) sm..__ Ro mx=4. 39 

REAL 

AD 

0.38 
----- 
----- 
B-e- 
---- 
----- 
----- 



- 

GCRI COAL DIVISION HEAD PROJ KPN BLI< LR DS TRCSZ049 
=x==5e=---x=3== =a= 
SAMPLE ID 
SPLIT SAMPLE ID 

NAME M STANDARD 

55 DATA TYPE <REAL ,BORO ,AVER ,CALC) 
WI DATE ANALYSED 13/m /83 

ANALYSIS BASIS TYPE (AD ,DB ,AR ,EM) 
(ASTM,JIS,DIN,BS,AS,c,OST,ISO) ASTM 

TOP SIZE (MM) ---me 

SURFACE MOISTURE %<AD,AR> 9.40 TOTAL SULPHUR % 
TOTAL MOISTURE % 11.48 PHOSPHOROUS % 
EOUILIBRIUM MOISTURE % -v--M CHLORINE (PPM) 

SPECIFIC GRAVITY 
RESIDUAL MOISTURE %<AD,EM> 2.30 FSI 
ASH % 26.70 HGI 
VOLATILE MATTER % 13.50 co2 % 
FIXED CARBON % 57.50 

GROSS CALORIFIC VALUE <MJ/I<G) 22.10 
NET CALORIFIC VALUE <MJ/l<G) --.e- Ro =3.24 

max 

REAL 

AD 

0.49 
-.--_, 
-I-- 
--- 
--.- 
---._ 
----- 





c 

GULF CANADA RESOURCES INC. - COAL OIV1SION 
22/NDV/82 PROJECT DATA SDURCE SUMMARY PAGE A 

DATA LOCATION ELEVATION LENGTH ANGLE AZIMUTH LOG TYPE 
SOURCE NORTHING EASTING 
-I _______I_---------~----------------~~~~~--~~~~- 

KPNSSTRC82039 6351,580.O 504640.0 1255.0 El.6 15.0 125.0 

c 



MT. KLAPPAN COAL PROPERTY 
1982 EXPLORATION MAPPING AREAS 

PROVINCIAL 

0 I 2 3km t Prepared Rail Bad 
-.- Provincial Pork Boundary 

I First Priority 

nI Second Priority 

III Third Priority 

******. Redefined Property Boundary 



r” 
0.08 

0.62 

0.05 0.17 
0.17 
0.08 0.05 

0.27 

0.07 0.08 
0.10 
gg5” %b 

1.39 
7.72 

0.13 0.13 

0.69 0.69 

0. IO 0. IO 
0.06 0.06 0..09 0..09 

0.33 0.33 

g:o”g g:o”g 0.09 0.09 

0.70 0.70 

0.06 0.06 0.05 0.05 0.11 0.11 

0.39 0.39 
005 005 
0.13 0.13 

0.08 0.08 

Y Y 0.35 0.35 
TOTAL TOTAL 1.36 1.36 6.36 6.36 

0.35m 

ATTITUDE OF ROOF : 065/ 29O S 
ATTITUDE OF FLOOR : 053/39’S 
FORMATION : GULF CANADA RESOURCES INC. 
UTM COORDINATES : 6351560 N, 504640 E Cd Dl”illa 
MAP CARD NUMBER : CALGARY ALBERT* 

AIR PHOTO NUMBER : 
TRENCH DEPTH : 1.0 m 
TRENCH WIDTH : 0.60m 
TRENCH LENGTH : 8.6+ m 
TRENCH BEARING : 126” 
TRENCH SLOPE : 015’= 

MT. KLAPPAN COAL PROJECT 
TRENCH LOG 

TRC-92-039 

DRAWN 8”: ISCALE 
LOGCEo8”: E. SWlNsERaSON IDWE July 30,82 
mRO”EO BY: I 



c c C 

GULF CANADA RESOURCES 1NC. - COAL DIVISION 
18/JAN/83 SIMPLE SAMPLE SUMMARY PAGE 1 

DATA SEAM SAWPLE DEPTH DEPTti REC PERCENT RECOVERED MISSING 
SOURCE ID FRO?4 TO CORE REC COAL R,OCK COAL ROCU 
------------------------------------------------- ----- 

TRC82039 
3480 0.69 2.09 1.40 100.00 1.32 0.08 0 .oo 0.00 
3481 2.09 3.38 1.29 100.00 0.72 0.57 0.00 0.00 
3482 3.36 5.59 2.11 100.00 1.59 0.52 0.00 0.00 
3483 3.38 5.59 2.11 100.00 1.59 0.52 0.00 0.00 
3484 5.59 8.31 2.72 100.00 2.02 0.70 0.00 0.00 



xxxxx 
c 

82/12/01 

DEPTH 
m m- 

0.00 

0.35 

0.51 0.61 0.10 COAL 

0.61 0 -69 0.08 MUDS TONE 

0.69 1.2Y 0.60 034.60 COAL 

1.29 1.37 0.08 034Eio MUVSTONE 

1.37 

1.49 

2.09 2.14 

2.14 

GULF CANADA RESOURCES INC.. - COAL DIVISION - DkSCRIPTIVE LDG 

PROJECT: KPN BLOCK: ss DATA SOURCE: TRCB203Y 

PAGE 1 

DEPTH INl~RVAL SAMP. SEAM 

m-- TklCK. lo- lo- I7hOLOGY L 

0.35 0.35 SHALE 

0.51 0.16 CLAYSTONE 

I .49 0.12 034 60 COAL 

2.09 0.60 054 80 COAL 

MUDSTONE 

2.31 

0.05 03461 

0.17 03481 CDAL c-3 

DES~IPTION ------__ ---- 

GK.GV.ThNB 
SOFT 

CARB.BLK 
SOFT 

c-3 
HARD 

l3N 
SOF~T 

C-3 .BLK 
HARU 

I;* 
SOFT 

c-3. BLK 
HARD 

C-3 .BLK 
HARD 

DK. GY 
SOFl’ 

0 DENOTES MEASURED BCA 



&Z/12/01 

DEPTH 
&& m- 

2.31 

GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG 

PROJECT: KPN BLOCX: ss OATA 5OURCE: TRC82039 

DEPTH INTRVAL SAMP. SEAM 
TO -- 1D l-HICK. -- a?-- LITHOLDGY 

2.48 

2.48 2.53 

2.53 

2.61 

2.88 2 -95 

2.95 

3.03 

3.13 

3.24 

3.29 

PAGE 2 

2.61 

2.88 

3.03 

3.13 

3.24 

3.29 

3.33 

0.17 03481 

0.05 U3481 

0.08 03481 

0.27 03481 

c .u7 034 81 

0.08 03481 

o-10 03481 

G.11 034 bi 

0.05 034 61 

6.04 03481 

SHALE 

COAL 

MUOSTONE 

COAL 

MUOSTONE 

COAL 

MUDSTDNE 

COAL 

MUDS TONE 

COAL 

- DESCR IPTI ON --- 

LT. GY 
HlGHLY FRAC. SLTGHTLY CAHB 

C-2 . t)LK 

BN 
SOFT 

C-3 .BLK 
MNR CAR6 CLYST SPLITS 

OK. GV~ 
CAR6 1N PAKT 

C-3. BLK 

DK.GY 
SOFT 

c-3. E(LK 

UK. tiY.TtiNe 
CONSOL 1 DATED 

C-4 rBLK 

‘4: DENOTES MEASURED BCA 



KXXXX 
c C c 

82/12/01 GULF CANADA RESOURCES INC. - CUAL~ DIVISION - DESCRIPTIVE LaG PAGE 3 

DEPTti 

BCA FROM- 

3.33 

3.38 

4.77 4.90 0.13 03482 MUDSTONE 

4.90 5.59 0.69 034 82 COAL 

PKUJtCT: KPN BLOCK: SS DATA S”URCE: TRC82039 

DEPTH INTRVAL SAMP. SEAM 

ro-- THICK. -- LL- ID LITHOLDGY 

3.38 o,.os 03481 MUDS TONE 

4.77 1.39 034 82 COAL 

5.59 5.69 0.10 034,84~ MUDS TUNE, DK,GY 

5.64 5.78 0.09 03484 COAL C-4. t3LK 

5.78 S.84 0.06 03484 MUDS TaNE 

5.84 6.17 0.33 03484 COAL 

4 DENOTES MEASURED BCA 

-----,- -.!XS&SEa&N ------ 

c-4 .BLK 
SAMPLE ID ALSU CONTAINS 0~34,83;3 BAGS NE 
EMU TO SAMPLE 

UN 
SOFT, SAMPLE ID ALSO CONTAINS 03483i3 tj 

AGS NEEDED TO SAMPLE 

C-4 .BLK 
HARD. BLOCKY. SAMPLE ID ALSO CONTAINS 0 
3483;3 BAGS NEEDED TO SAMPLE 

GY 

SOFT 

c-3 IBLK 



82/12/01 

DEPTH 
gg& m- 

6.17 

DEPTH INTRVAL SAMP. SEAM 

TO- -Ikss!b .L!L- A?-- 

6.23 

6.23 6.32, 

6.32 6.37 

6.37 7~.97 

7.07 7.15 

7.15 7.26 

7.26 7.31 

7.31 7.70 

7.70 7.75 

7.75 7.83 

ip DENOTES MEASURED BCA 

c c 
GULF CANAOA RESOUR~CES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 4 

PROJECT: KPN DLOCK: SS DATA SOURCE: TRCB2039 

LITHOLOGY 

0.06 03464 

0.09 03484 

0.05 034 84 

0.70 03484 

O.O& 034 64 

0.11 03464 

0.05 G34 84 

0.39 034 84 

0.05 034 84 

0.08 03484 

MUDSTONE 

DESCR lPT1 ON 

DK. GY 
MNR COAL STRGS 

COAL C-4 . EL,K 

MUDS-TONE G-f 
SOF T 

COAL C-3 .DLK 
C-4, IN PART 

MUDSTONE GY 
SOFT 

COAL C-3 .DLK 
C-4 IN PART 

MUOS TONE GY 

SOFT 

COAL 

CLAYSTONE 

C-3 .BLK 

WEATHERED. FERRUGINOUS AT BASE 

CARD.DLu 
SOFT 

COAL c-4 c BLU 

-- 



xxxxx 
c 

82/l Z/O1 

c 

GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG 

PRUJEC’I’: KPN al-OCKI ss DATA SDURCE: TRCBZ039 

c 
PAGE s 

DEPTI-I DEPTH INTRVAL SAMP. SEAM 

BCA s ET!- TtiICK. -- 3.L- ID LITHOLOGY DESCR I PTI ON 

7.83 7 -96 0.13 034 84 SHALE M.GY 
HARD 

7.96 (3.31 0.35 03484 COAL C-3 .BLK 
C-4 IN PART 

6.31 8.71 0.40 SANUSTONE M.GY 
MNR FERRUGINOUS STAINING 

6.71 8.91 0.20 SHALE GY 
POORLY EXPOSED 

8.91 Y-21 0.30 SILT STONE LT. 6.y~ 
POORLY EXPOSE5 


























