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1.0 SUMMARY

The Ewin Pass Coal Property consists of eleven B.C. Coal Licences Nos.
282, 283, 286-289, 291, and 292 and 1300-1302, Group No. 264, covering
approximately 1949 hectares of Crown coal land (see Enclosures 1 and

2). The property is held by Shell Canada Resources Limited and operated
by Crows Nest Resources Limited, a wholly owned subsidiary of the

former. Licences were transferred to Shell Canada Resources in 1979

upon its acquisition of the previous Licencee The Crows Nest Pass 01l

and Gas Company Limited in 1978.

From June to October, 1980, an exploration program was conducted on the
Ewin Pass property that consisted of:

1. drilling six diamond drill holes

2. backhoe and hand trenching 37 trenches

3. re-sampling the three 1979 adits

4. continued detailed geological mapping of Ewin Pass Ridge

5. location surveys

6. extensive reclamation work

Z2/ARa.5
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Structurally Ewin Pass Ridge is a dip-slope comparable to Line Creek

Ridge with an average westward dip of 350 - 400. Diamond drilling,
trenching and continued geological mapping reconfirmed the general
structural picture but revealed further complications due to faulting.
Mapping in 1980 extended the reserve limits to the north by 0.7
kilometers bringing the reserves to approximately 30 million tonnes of
metaliurgical coal in place. The property holds good potential for open

pit mining.

The Coal-Bearing Member of the Kootenay Formation on Ewin Pass Ridge has
for some time been thought to contain excellent quality coking coal.
Results of 1979 bulk sampling confirmed the good guality and excellent
coking characteristics of two of the three thickest seams,They average
6.9% ash, 27.3% volatile matter, 65.4% fixed carbon and 8.5 F.5.1. 1In

1980 ten tonne bulk samples were taken from each of these two seams in

order to do more carbonization tests,

2/ARa.8




2.0 INTRODUCTION
2.1 General Introduction

The Ewin Pass property lies within the Front Ranges of the Rocky
Mountains in southeastern British Columbia. It is thirty-one
kilometres north of Sparwood and twenty-two kilometres scuth-east
of Elkford. The property is located in the middle part of Shell -

CNRL's Central Block of licences. There are two other major

projects in this block: Horseshoe Ridge to the southeast and the
Line Creek open pit mine development immediately west of the
latter. The CNRL proposed coal preparation plant is sixteen

kilometres from the property.

Geographically the Ewin Pass property extends between:
1140 42' and 1140 44' of Western Longitude and
490 57' and 500 03' of Northern Latitude
on NTS map sheets 82 G/15 and 82 J/2.

Main access to the property is from Highway 3 at Sparwood. It is
fourteen kilometers along a main all-weather gravel road used by
Crows Nest Industries 16gging operations in the area, then
fourteen kilometres along the Line Creek Mine Road through Line

Creek Canyon and three kilometres along a dirt road which goes up

Ewin Pass Ridge. In addition, there is access to the north part

2/hAa.9



of the property via Ewin Creek Road and to the west via Dry Creek

Road and Dip Road (see Enclosure 3).

Within the property is a network of old exploration roads

throughout the area which is underlain by coal measures of the

Kootenay Formation,

2/AAa. 10
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Summary of Work Done

Z2.2.1 Pre-1980 Exploration

Between 1968 and 1970 Crows Nest Industries Ltd. mapped the
Ewin Pass property at a scale of 1:12,000 and driiled eight
reverse-circulation rotary holes (EP74 - EP77, EP79 - EPB1,
EP83). All holes were drilled on coal licences 286 and 289
(see Enclosure 4 for locations of the drill holes). They
were all vertical and all geophysically logged. In total

2132.6 metres were drilled.

In October, 1970 John T. Boyd Company of Pittsburg,
Pennsyltvania summarized the Ewin Pass exploration and

presented & proposed mine area and reserve calculations for

the property.

In 1978 the property was mapped by Shell Canada Resources
Limited on scales of 1:24,000 and 1:12,000. Some c¢oal seams
were trenched and described. In addition, the following

newly flown air photographs of the area were obtained from

North West Survey Corp. (Yukon) Ltd:
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High Level .photographs 1:40,000

Low Level photographs

The following topographic maps were

photographs:

1:5000 82 G 15
82 G 15

82 J 2
82 J 2
1:2000 82 G 15
82 G 15

82 G 15

LR v

82 G 15
82 J 2

82 J 2

1:20,000

Northwest
Northeast
Southwest
Southeast
Zone
Zone J
Lone K
Zone K
Zone B

Zone C

NW 55678 Line 6-5
092-095
NW 61778 Line 4-S

003-005

constructed from these

Zone J

Zone K

Zone B

Zone C

Units 69, 70, 79, 80
Units 89, 90, 99, 100
Units 61, 62, 71, 72
Units 81, 82, 91, 92
Units 9, 10, 19, 20

Units 1, 2, 11, 12
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In 1979 the proposed pit area of the 1970 Boyd exploration

program was mapped in detail at a scale of 1:2000; three

adits were driven; 150 metres of trenching was done; and

some reclamation work was carried out.

2.2.2 1980 Exploration Program - Objectives and Work Summary

Objectives of the 1980 Exploration Program were:

2/Aha.14

to gain as much structural and stratigraphic
information as possible from detailed mapping and
extensive trenching and 6 diamond drill holes on
ticences 286-289 inclusive.

to map and trench the area immediately north of the
extent of the 1979 geological map on coal licences
286, 287, 282 and 283 to determine if there was coal
in this region and if it would be structurally
amenable to open pit mining.

to take ten tonne bulk samples from two of the
thickest seams on coal licences 286 and 289 for
further gquality and carbonization testing.

to do further reclamation work on the property

particularly on coal licences 286, 287 and 289.
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Geological Mapping (Enclosure 4)

Detailed geological mapping was undertaken with

a view to:

1. better define and extend to the north
surface traces of coal seams and resistant
sandstone units, and

2. gain as much structual information as

possible.

Mapping was concentrated on Ewin Pass Ridge to
the north of the 1979 geological map as well as
further evaluating the geology within the 1979
map area - essentially the area within the cross
section grid on the geological map (see

Enclosure 4)

Mapping was done by chaining along roads and
chain and compass traversing along tracable
outcrops. Geology was plotted directly onto
1:2000 topographic maps from trenches and is

plotted on the geological map (Enclosure 4).



2.2.2.2
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Trenching

An extensive trenching program was carried out in 1980 on Ewin
Pass. 1In all 29 backhoe trenches, totalling 5505 meters in length
and averaging 1 meter in width, and 8 hand excavated trenches,
totalling 405 meters in length and averaging 0.5 meters wide, were
dug. Excavation of backhoe trenches was carried out with a 225
Backhoe. Labourers were hired to dig the hand trenches. All
backhoe trenches were on existing roads while hand excavated

trenches were all off road. The purpose of the trenching program

was:

(1) to locate seams,

(2) to measure seam thicknesses,
(3) to describe seams,

(4)  to gain structural information.

Trench locations are shown on the Geological Map in Enclosure 4.
Backhoe trenches are labelled 80T0 to 80T32. The start or finish
of a trench is marked with a + and coal lengths in the trenches
and all structural information is recorded directly on the
geological map. Hand excavated trenches are labelled 80HT1-80HT8
and any geological information gained from them is recorded on the
map. The start or finish of almost all backhoe trenches was
surveyed. ({Backhoe trenches not surveyed are labelled as such on
the map.) Mapping of the trenches was carried out by chaining

from the survey nail along the trench. Hand excavated trenches
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were located by chaining and compassing to them from known survey
locations on roads. They were then mapped by chaining and compassing.
Coal seams in most backhoe trenches were sampled and sent to the Crows
Nest Resources lab in Fernie for proximate analysis. Enclosure 5
summarizes all trench information, Part A includes all backhoe trench
information including trench length, which seams were encountered,
whether or not they were sampled and if they were, what sample numbers
they were given, what the trench length of the coal seams was and what
true thickness was measured when such a measurement was possible. Part
B on hand excavated trenches includes trench lengths and a description
of what was found in the way of coal in these trenches. Unfortunately,
in the hand excavated trenches where coal seams were expected to be
uncovered either the overburden was too deep (>1.25 meters) or only

minor coal bloom was encountered.

2/Aha .17
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SUMMARY OF TRENCH DATA

A. BACKHOE TRENCHES Enclosure 5
Thickness
of Seam True thickness
Trench Trench Seams Measured of Seam (where
Number Length Encountered Sample Number in Trench Measurable)
80 T-0 400 Npper 9 Not sampled \\7.0 mostly bloom
Middle 9 EPT-0 150.48-159.39 8.91 mostly bloom
J\‘Lower 9 EPT-0 350.59-356.68 6.09 mostly bloom
o
80 T-1 180 =7 EPT-1 212.80-223.93 11.13 faulted
\ﬂ EPT-1 150.44-159.79 9.35 7.11
*5 Not sampled 7.38 2.46
\8 EPT-1 29.35-44.46 15.11 11.78
80 T1-2 500 Mg EPT-2 203.20-225.80 22.60 faulted
hY
8 EPT-2 20.00-31.31 11.31 faulted
80 T-3 100 N EPT-3 40.79-46.94 6.15 faulted, only
g EPT-3 54.00-77.43 23.43 part of seam
exposed
N\ .
80 T-3A 30 4 Not sampled 30.0 tracing top part
of seam
80 T7-4 80 ~ g EPT-4 22.02-43.06 21.04 immeasurable
80 T-5 140 \\above 4 EPT-5 63.51-81.57 18.06 immeasurable
“~above 4 EPT-5 134.22-143.30 9.08 5.13
80 T-6 80 ™~ above 4 EPT-6 38.65-43.30 14.76 2.15
N above 4 EPT-6 54.47-64.64 10.17 immeasurable
80 T-7 130 ™\ above 6 Not sampled 19.13 faulted and
folded
80 T-8 80 above 4 EPT-8 26.19-33.85 7.66 immeasurable

2/AAa.18
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SUMMARY OF TRENCH DATA

A. BACKHOE TRENCHES

Enclosure 5

Thickness
of Seam True thickness
Trench Trench Seams Measured of Seam (where
Number Length Encountered Sample Number in Trench Measurable)
80 T-9 70 N\above 4 EPT-9 30.35-63.69 33.34 immeasurable
{(mostly along
strike)
80 T-10 170 several
minor
seams (2 m
thick)
above 4 Not sampled
80 T-11 100 \\above 4 Not sampled 8.94 immeasurable
\\above 4 Not sampled 4.38 approx. 1.90
above 4 Not sampled >10.50 »>2.0 (base
unexposed)
80 T-12 370 < 8 EPT-12 104.82-118.07 13.25 >7.60;top of
seam unexposed
S~ 8 EPT-12 122.10-191.15 69.05 follows bottom
of seam
-8 EPT-12 219.06-233.85 14.79 >1.70;sheared;
top of seam
unexposed
NOTE : Seam 8 also expected from approximately 60 m to 100 m but
overburden too deep.
80 T-13 120 ~ 8 EPT-13 50.68-68.31 17.63 sheared,immeasur
-able
D EPT-13 88.83-110.13 21.30  sheared,immeasur
-able
80 T-14 90 Nabove 8 EPT-14 56.29-59.91 3.62 2.04
' EPT-14 61.77-77.94 16.17 9.65
80 T-15-16 200 9 EPT-16 185.45-193.39 7.94 5.45

2/AAa.19

NOTE :
too deep.

Seam 8 expected from 0 to 40 m (approximately) but overburden
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SUMMARY OF TRENCH DATA

A. BACKHOE TRENCHES Enclosure 5
Thickness
of Seam True thickness
Trench Trench Seams Measured of Seam (where
Number Length Encountered Sample Number in Trench Measurable)
80 T-17 80 4 EPT-17 13.65-21.98 8.33 >2.8; top of
seam only
exposed
80 T-18 180 5 EPT-18 11.61-16.91 5.30 approximately
4.75 {part of
seam is crushed)
4 12.42 6.60
NOTE:  Seam 5 expected again from 160 m to 170 m {approximately) but
overburden too deep.
\
80 T-20 235 5 Not sampled 5.13 1.17
\\\ 4 Not samplied 13.20 immeasurable
80 T-21 85 ~8 Not sampled 13.52 >5.82
80 T-22 175 5 Not sampled 6.60 5.52
4 Not sampled 10.10 8.90
4 Rider Not sampled 6.70 4.90
80 T-23 325 ~ 10B? Not sampled 6.14 3.13
9 Not sampled 3.81 1.90; top of
seam faulted off
9 Not sampled 1.95 faulted seam
9 Not sampled 19.39 8.66 {faulted)

2/ARa.20

NOTE : Seam 8 expected from approximately 240 m to 280 m but
overburden too deep.

NOTE: from 300 m to 325 m the top 1.5 m of seam 8 is exposed in the
road cut above 80 T-23. The trench is in overburden too deep
to expose any more of the seam.
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SUMMARY OF TRENCH DATA

A. BACKHOE TRENCHES

Enclosure 5

-

Thickness
of Seam True thickness
Trench Trench Seams Measured of Seam (where
Number Length Encountered Sample Number in Trench Measurable)
80 T-24 370 5 Not sampled 10.2 3.69
NOTE: Seam 4 expected within the 140 m to 180 m interval but
overburden tco deep.
80 T-25 210 None
NOTE: Seam 5 expected within the 20 m to 60 m interval and Seam 4
expected within the 120 m to 160 m interval but overburden too
deep.
80 T-26 170 None
NOTE : Seam 4 expected within the 40 m to 80 m interval but overburden
too deep.
80 T-29 125 5 EPT 29 36.86-40.95 4.09 3.02
(Branch 1)
4 EPT 29 88.78-106.68 17.88 12.00(some
sheared seams)
4 Rider EPT 29 120.04-123.28 3.24 1.25
80 T-29 150 5 EPT 29 58.20-64.75 6.97 approximately
(Branch 2} 3.00 (sheared)
6? EPT 29 139.82-143.95 4,13  2.35 (sheared)
80 T-31 20 8 Not sampled 20 only bloom
exposed
80 T-32 540 \ 4 Not sampled 14.2 7.0
5 Not sampled 4.5 immeasurable
8 Not sampled 22* immeasurable;

* (including some carbonaeous shale beds)

Total backhoe trenches: 29

Total length of backhoe trenches:

2/ARa.21

5505 meters

highly faulted
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SUMMARY OF TRENCH DATA

B. HAND EXCAVATED TRENCHES

Trench Trench

Number Length Seams Exposed

EP 80 HT-1 100 ?; minor coal bloom; mostly overburden
EP 80 HT-2 40 ?; minor coal bloom; mostly overburden
EP 80 HT-3 20 ?: minor coal bloom; mostly overburden
EP 80 HT-4 25 overburden only

EP 80 HT-5 30 possibly some of Seam 4 ?; but mostly overburden
EP 80 - HT-6 50 mostly overburden

EP 80 HT-7 70 some of Seam 8 but mostly overburden
EP 80 HT-8 70 mostly overburden

Total hand trenches: 8

Total

length of hand trenches: 405 meters.

2/PARa.22
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2.2.2.3 Adits

Three adits were driven in 1979 into each of the
three thickest seams (Seams 4, 8 and 9) on Ewin
Pass and two tonne buik samples were taken from
each. In 1980 two of the three adits (adits 1
and 2) were again bulk sampled with 10 tonne
bulk samples taken from each seam {Seam 4 and

8). Target Tunnelling Ltd. was contracted to

take the bulk samples. Prior to sampling a
channel Sample was taken from the cross-cut in
both adits and sent to the Crows Nest Resouces
Lab in Fernie to confirm the 1979 FSI channel
sample values. On completion of bulk sampling

channel samples from the cross-cuts were taken,

again to reconfirm the FSI values.

During the winter of 1979-1980 all 1979 channel
and auger samples were tested at 1.5 specific
gravity for ash content at the Crows Nest

Resources Lab in Fernie.

2/ARa.23
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The cross-cuts in all adits were channel sampled
in 0.5 metre increments to gain information on
quality variation across each seam. The
cross-cuts in the adit into seam 9 was too wet
to describe in detail in 1979 and in 1980 this

cross-cut was dried out as much as possible so
that a detailed description of Seam 9 could be

obtained.

Enclosure 4 shows the locations of all adits.
Enclosure 6 is an updated verison of the 1979
adit plan views, profiles and seam description
showing ash values for channel and auger
samples, proximate analyses of cross-cut
increment samples and, for Seam 9, the detailed
seam description. Enclosure 7 on page 21 gives
the pre- and post- buik sample channel FSI check

values,



Proximate Analysis

Before Bulk Sample
{at 1.5 S.G.)

Moisture

Ash %

Volatile Matter %

Fixed Carbon %

F.S.1.

Proximate Analysis

After Bulk Sample

(at 1.5 S.G.)
Moisture

Ash %

Volatile Matter %

Fixed Carbon %

£.5.1.

Z2/AAa.25
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1980 CROSS-CUT CHANNEL

Adit 1

_Seam 8

0.58
5.36
26.29
67.77

8.5

0.79
5.15
26.39
67.67

8.5

SAMPLES

ENCLOSURE 7

Adit 2

Seam 4

0.59
2.25
28.01

69.14

8.5

0.33
3.93
27.20
68.54

8.5
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2.2.2.4 - Drilling and Downhole Geophysical Logging

Prior to 1980, nine rotary drill holes had been
drilled and logged geophysically on Ewin Pass.
The holes were EP74 - EP77, EP79 - EP81, EP83

and EP84 and are shown on Enclosure 4.

In 1980, six diamond holes were drilled and are
plotted on Enclaosure 4 as EP101 - EP106. A1l
holes, with the exception of EP 101, were
drilled on or beside existing roads. A 470
meter road was constructed to site EP 101. EP101
- EP105 were drilled by Tonto Drilling Ltd. and
EP106 was drilled by Acadia Drilling Ltd. Al

holes were geophysically logged by Daves Logging

Co. The suite of logs which were run on each
hole were density, natural gamma, neutron,
caliper and detailed density of coal seams
thicker than 1 meter. Directional surveys of
each hole were done with several directions
taken on angle holes. Water for the drill rigs
was trucked to the sites by Gallant Water
Hauling from a creek one kilometer south down
the Ewin Pass Property Road towards the Line

Creek Road.

2/ARa.26
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. A1l holes were started with HQ drill rods.

However, in holes EP101 and EP106 a switch to NQ
rods was necessitated when 75.14 in EP106 and at
209.1 in EP101 the HQ rods became stuck in coal

seams.

All drill core was logged descriptively from a
base located adjacent to drill site EP75. Core
recovery was close to 100% with the exception of
coal seams where recovery varied from 60% to
100%. A1l coal semas were sampled for proximate
analysis in 2 samples: 1 sample comprised

the top 10% of the seam and the other sample
comprised the remainder of the seam. See
Enclosure 8 for a summary of drill hole data,
Enclosure 9 for copies of geophysical logs with
the natural gamma-neutron logs showing
lithologies and Enclosure 10 for the drill core
descriptions including coal seams proximate

analysis.

Golder Associates, Consulting Geotechnical
Engineers of Vancouver was hired todo a
geotechnical evaluation of the Ewin Pass
Property for input into a preliminary mine
design. The written portion of their evaluation

is in Appendix A.
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Location Surveys

Location survey of trenches and drill holes was carried out by

Sheltech Canada.

Conventional surveying methods were used to determine locations,
elevations and UTM coordinates of 1980 drill locations and of one
end of most backhoe trenches. In all, 33 points were surveyed.

Appendix B shows a plot of these points and contains a report on

location surveys.

Reclamation

The Ewin Pass reclamation program was carried out in July, August
and September, 1980, A detailed report on Ewin Pass reclamation
is included in Crows Nest Resources Limied Annual Reclamation
Report for Coal Exploration to December 31, 1980 - B. C.
Reclamation Permit # C54. This report was sent to J. D. McDonald,
P. Eng., Senior Reclamation Inspector, in Victoria, B. €., in
April, 1981. A brief summary of 1980 reclamation work on Ewin

Pass is as follows:

(1) 1980 off-road drill sites were recontoured, seeded,

fertilized and raked;
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1980 on-road drill sites where the inside road bank had been
excavated to accommodate the drill had the inside bank
recontoured to conform with the general road bank

configuration and were seeded, fertilized and raked;

1980 trenches were filled in;

existing roads north of the proposed pit limit (essentially
north of the cross-section grid in Enclosures 4) were

recontoured, seeded, fertilized and raked;

several roads within the proposed pit area i.e. within the
Enclosure 4 cross-section grid were recontoured, seeded,

fertilized and harrowed or raked;

all other roads in the proposed pit area (other than the two
main roads, one on either side of the ridge, that run almost
the complete length of the area) were cross-trenched,

seeded, fertilized and harrowed or raked;

two old slide areas, one each below Adits 1 and 3, were

hydroseeded and rolled with a sheep's foot packer.
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(8) the main access road was blocked off from Line Creek Road

above the Mines Services area, culverts were removed and the

road was cross-trenched.

Recontouring and filling in trenches was accomplished with a 225

backhoe, and some help from a D-7 cat; cross-trenching was done

with the D-7 cat; the bulk of the revegetation program was

contracted to Interior Reforestation Company Limited of Cranbrook,

B. C. who used a tractor for the seeding, fertilizing and

harrowing. Steeper roads were seeded and fertilized by hand using

a broadcaster and were hand raked.

List of Licences on Which Work Was Performed

The following 1ist shows what work was carried out on which

particular coal licences:

Type of Work

Geological Mapping
Road Upgrading
Road Construction
Trenching

Adits

Drilling

Surveying

Reclamation

Coal Licence Number

282,283,286,287,288,289
286,287,288,289,291,292
286

282,283,286,287,289
286,288,289

286,287
282,283,286,287,289

282,283,286,287,288,289
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3.0 _GEOLOGY

3.1

General Statement

Bedrock on the Ewin Pass property ranges from Jurassic Fernie
Formation to the Lower Cretaceocus-Jurassic Kootenay Formation.
Nomenclature used in this report follows Gibson, 1977. See
Enclosure 11 for the Table of Formations and their descriptions
and Enclosure 12 for a Typical Stratigraphic Section from Ewin

Pass Ridge.

3.2 Stratigraphy

3.2.1

2/AARa. 31

Fernie Formation

The Fernie is the oldest formation within the property. It makes
up the bottom one half to two-thirds of the east side of Ewin Pass
Ridge. It is a marine sequence of rocks dominated by dark-grey to

black shales. In approximately 100 meters of the top, there is a
transition to the "Passage Beds", a sequence of siltstones, shales
and fine-grained sandstones interpreted to be a prograding beach

complex.,
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Kootenay Formation

In southeastern British Columbia and southwestern Alberta the
Kootenay Formation is part of an eastward thinning wedge of
Jura-Cretaceous rocks. The Formation is divided into three rock-
stratigraphic units: the Basal Sandstone Member, the Coal-Bearing

Member and the Elk Member.

Basal Sandstone Member

A massive, cliff-forming sandstone marks the conformable
transition from Fernie into the Kootenay Formation. This unit is

a distinctive marker horizon in sputheastern British Columbia and
southwestern Alberta. It has been interpreted as both a

delta-front sheet sand and a beach deposit.

At Ewin Pass, the Basal Sandstone can be distinctly seen
approximately half way up the east side of the ridge at the south
end angling its way up the ridge northerly. The Member is 65
meters thick and is conformably overlain by the Coal-Bearing

Member.
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Coal-Bearing Member

Interbedded dark grey, carbonaceous and argillaceous siltstone,
silty shale, mudstone, fine-grained sandstone, minor conglomerate
and thin to thick seams of coal characterize the Coal-Bearing
Member. This member has been interpreted as representing either a

deltaic or an interdeltaic coastal plan marsh environment.

The Coal-Bearing makes up the top one half to one-third of the

east side of Ewin Pass Ridge and most of the west side.

Elk Member

Conformably overlying the Coal-Bearing Member in the
Fernie-Sparwood area is the Elk Member. Thick, cliff-forming
sequences of sandstone, coarsening upwards to conglomerate are
interbedded with siltstone, mudstone, shale and sporadic, thin
seams of coal. This Member has been interpreted as forming in an

alluvial plain environment.

The ETk Member is present towards the bottom of the west side of
Ewin Pass Ridge. In the centre part of the property the Elk is in
the valley and does not outcrop. However, in the southwest part
of the property the basal Elk can be distinquished as a persistant

sandstone unit on airphotographs.
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Structure

The Kootenay Formation in southeastern British Columbia is located
in the Front Ranges of the Rocky Mountains within three separate,

elongate areas, collectively called the Crowsnest Coalfields. The
Ewin Pass property is located in the Elk Valley Coalfield which is

the most northerly of the Kootenay Coalfields.

The ETk Valley Coalfield is 100 kilometers long and extends in a
NNW direction from Crowsnest Pass to the Alberta-British Columbia
boundary near Kananaskis Lakes. The Kootenay Formation is
preserved in structural lows within the coalfield, namely the
Fording River Syncline and the down-dropped block of the Erickson
Normal Fault. The Ewin Pass property is towards the southern part
of the Fording River Syncline on its eastern flank. The syncline
is further complicated on this eastern limb by thrust faulting
{Fording Thrust). Enclosure 13 shows the general geological

setting of the Ewin Pass property.

Bedding on Ewin Pass Ridge strikes in a general 190-200

direction. Dips on the ridge are to the west varying between 20°
and 60°, averaging 37°. In places, especially in the north part
of the area bedding is overturned to the east. The cross-sections
in Enclosures 14-38 show that the west side of the ridge

approaches a dip-slope.
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The 1980 mapping, drilling and trenching program upheld the
conception of a relatively simple structural concept for Ewin Pass
Ridge, particularly in the south half of the property. The two
thrust faults on the property postulated in 1979 were confirmed by

drilling in 1980: hole EP 102 showed the 9 seam repeated twice

and hole EP 103 has a repeat of the 8 seam.

The following structural features were added to the 1980
geological map (Enclosure 4) and cross-sections (Enclosures 14 -

38) in addition to those put forth in the 1979 geological report.

(1)  Several normal faults on the east side of Ewin Pass Ridge in
the south half of the geological map area account for the
discrepancy between the 30°-50° dips on the east side of the
ridge and the apparent 20° dip when seams 1in outcrop are
projected to the corresponding seams in drill hole. Normal
faults have been interpreted in both holes EP 74 and EP 75.
Mapping and air photograph interpretation in 1979 revealed 2

normal faults in the southern quarter of the map area and
they help substantiate the presence of the 2 additional

normal faults with a down throw to the east.
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EP 101, EP 81, air photograph interpretation and mapping
show a thrust fault extending from the south east part of
the map area in a northwesterly direction up the valley to
the west of Ewin Pass Ridge. Exposed in the southwest part
of the map area, this fault is unexposed through most of its

Tength,

EP 105, EP 79, EP 106 and surface mapping brought to light
an additional thrust fault extending from approximately
cross section 1400 N {(Enclosure 28) to cross section 1900N
{Encliosure 33) where it is cut off by a normal fault. This
thrust fault comes to surface again in cross section 2100N
(Enclosure 35) and is exposed in outcrop in the northern

part of the map area as well as being present in EP 106.

The normal fault that cuts off the thrust fault (described
in (3)) extends from cross section 1400N (Enclosure 28) to
cross section 2100N {Enclosure 35). The down throuwn side
is to the west and this fault cuts off the surface
outcropping of seam 4 from cross section 1700N (Enclosure
31) to cross section 1900N {Enclosure 33) and of seam 5 from
cross section 1700N {Enclosure 31) to cross section 2100

(Enclosure 35).
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From cross section 2000N (Enclosure 34) north there is an
additional thrust zone which is present in seam 4 in EP 106
and which complicates the surface geology on the top of the
ridge from cross section 2000N (Enclosure 34) through the
saddle at the north end of the cross section grid and onto

the ridge north of Ewin Pass Ridge.

Mapping also revealed some very minor synclines and
anticlines in the north half of the map area. Their axes
appear to be short (100 meters), they trend east-west and

their plunges are to the west.
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Coal Geology

Enciosure 12 shows the coal seams present on Ewin Pass Ridge. The coal
seams are correlatable to the seams on Line Creek Ridge; thus, seam
numbers correspond to the seam numerihg system at Line Creek. Seams 4
through 10A are present on Ewin Pass Ridge with the exception of Seam 7
which is either not present or very thin and discontinuous. There are
seams above Seam 4 up to the basal Elk Member but they have not been
mapped in any detail and to date appear to be very thin {less than 1.5

meters thick). The main mineable seams are Seams 4, 5, 8 and 9.

The average thickness of Seam 4 from adit, trenching and drill hole
information is 8.1 meters. From information to date this seam may be
thickening towards the north part of the map area. However, this trend
is masked by thrust faulting that occurs within the seam both in outcrop
and at depth. Nonetheless, Seam 4 maintains its reputation of being
very clean coal (see proximate analysis of Seam 4 - EP 106 and EP 105 in

Enclosure 10).

Seam 5 averages 2.5 meters thick and it too appears to be thickening
towards the north part of the map area. However, again it may be

thrusting that is giving this impression of thickening.
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~Seam 6 appears from 1980 drill hole information to be a consistently

present seam on the property. It surveys 0.6 meters thick.

Seam 8, from drillhole, trench and adit data, averages 13.3 meters
thick. This seam thickens in the middie portion of the map area and,
like seams 4 and 5, is affected by faulting in the north part of the

property. Like seam 4, its quality is consistently good despite
structural disturbance (see the proximate analysis for seam 8 in drill

holes EP 105 and EP 106 in Enclosure 10).

Seam 9 averages 9.0 meters thick. Faulting has repeated this seam twice
in the southern three guarters of the map area and three times in the
northern quarter. Both outcrop and drill hole information show Seam 9
_not to be of as good quality as Seams 4 and 8. However, seam 9 was
redescribed and sampled incrementally during the 1980 adit program. The
bottom 2.1 meters of the 8.3 meters exposed in the 1979 cross cut are
very shaly coal. In part this bottom portion of the seam accounts for
the only fair quality of the seam (see the proximate analysis and seam

description of Seam 9 in Adit 3 - Enclosure 6).

Littie additional information was learned about seams 10A and 10B during

1980. Both seams were intersected twice in EP 102 bringing their
average thicknesses to: Seam 10B - 1.6 meters and Seam 10A - 1.6

meters. Both seams are highly shaly.
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4.0 Coal Quality
One of the prime aims of the 1979 exploration program on Ewin Pass Ridge
was to obtain bulk samples of unoxidized coal from Seams 4, 8 and 9 for
coal and coke testing. Two tonne bulk samples were taken from each seam
and sent first to Birtley Coal and Minerals Testing in Calgary for
washing and then to Canmet in Ottawa for carbonization testing., The
results of the Birtley tests were reported in the Ewin Pass Coal
Property Geological Report for Work Done During 1979 and are reproduced
below in Enclosure 39.
1979 Bulk Samples - Birtley Coal and Minerals Testing Centre

Seam Adit Calcu.

# # Washed % ADM % RM, % Ash % V.M. % F.C. %S FSI Basis

8 1 yes 4.8 0.4 6.3 27.0 66.3 0.51 8.5 ADB

4 2 no 2.3 0.5 7.5 27.5 64.5 0.40 8.5 ADB

9 3 yes 4.5 0.4 8.5 21.6 69.5 0.56 5.0 ADB

Enclosure 39

The results of the carbonization testing by Canmet in Ottawa are

included in Appendix C.
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_Testing of seam quality was continued in 1980. Ten tonne bulk samples
were taken from Adits 1 and 2 and again sent to Birtley Coal and Mineral
Testing in Calgary for washing and then to Canmet in (Ottawa for
carbonization testing. Pre- and post- bulk sample cross-cut channel
samples were taken to confirm the results of the bulk sample (see
Enclosure 7). At the time of writing of this report results from
neither Birtley nor Canmet had been received. In addition to the bulk
samples from Adits 1 and 2 the following samples were taken for coal

quality testing in 1980 and sent to the Crows Nest Resources lab in

Fernie for proximate analysis:

{1} 0.5 meter increment samples {or increments to the closest natural
break) from the cross-cuts in Adits 1, 2 and 3. See the adit

plans in Enclosure 6 for the proximate analyses of these samples.

(2) Samples from major seams (thicker than 1 meter) in the
drill holes. Two samples were taken from each seam: one
including the top 10% of the seam and the other including the
bottom 90% of the seam. The resuits of the proximate analysis on
these samples are recorded in the drill core descriptions in

Enclosure 10.

(3) Samples from seams exposed in trenches. Enclosure 5 shows which
trenches were and which were not sampled. (Only seams which were

exposed as actual coal and not mostly bloom were sampled).

Appendix D is a list of the proximate analyses done on the trench

samples.
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- MINEABILITY AND COAL RESERVES

Previous exploration on the Ewin Pass property indicated that there was
open pit potential for a 1.2 kilometer by 0.7 kilometer area on Ewin
Pass Ridge. A dip-slope situation exists in this area comparable to the
Line Creek Ridge Mine area. There are approximately 400 meters of the

Coal Bearing Member of the Kootenay Formation preserved on the ridge
within which there is an aggregate thickness of 41.9 meters of coal in 5

mineable seams.

In 1970, Jdohn T. Boyd Co., on the basis of eight drill heoles and

geological mapping calculated the following reserves for Ewin Pass:

Proven Partially Total

Proven
Metallurgical coal tons (millions) 17.2 11.1 28.3
Oxidized coal tons (millions) 3.0 2.0 _ .0
Total tons (millions) 20.2 13.1 33.3
Stripping ratio 8.53 9.85 9.05
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~In 1980, the engineering department of Crows Nest Resources Limited
calculated 22.3 million tonnes of metallurgical coal in place, 19.6
million tonnes of recoverable coal and 15.5 miliion tonnes of clean coal
for Ewin Pass based on the 1979 Geological Report. These reserves can

be placed into the Proven and Probable reserve categories.

In 1980 mapping was concentrated towards the north portions of Ewin Pass
Ridge in an attempt to gain more information on the geology and to see
if the potential pit area could be extended further north from its
previous northern limit in the vicinity of cross-section 1600N in
Enclosure 4. Reserve calculations on the 1980 geology will be completed
in the spring of 1981 but the estimated additional reserves for the
extended pit are 7.7 million tonnes in place. Total possible reserves
for Ewin Pass are therefore 30 million tonnes of metallurgical coal in

place.
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6.0  COST STATEMENT

Costs for the 1980 exploration program on the Ewin Pass property are
tabulated in Enclosure 40, the Application to Extend Term of Licence,.
The enclosure gives the nature of the expenditures referenced to the
coal Ticences on which work was performed. Total cost of the 1980 Ewin

Pass Program was $503,514.18.
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8.0  PROFESSTONAL VERIFICATION OF REPORT

Entitied: Ewin Pass Coal Property
Geological Report
for Work Done
During 1980

Catharine Beavan planned and carried out the 1980 geological field program on
Ewin Pass B. C. Coal Licences held by Shell Canada Resources Limited. She
also prepared this report. Mr. Frank Martonhegyi supervised the activity of
this program under the general direction of the undersigned.

Catharine Beavan, B. Sc., graduated in Geology from McGill University, in

1970, She completed all course work towards a M.Sc. degree in Geology in
1979, Her experience with Western Canada coal exploration since 1977 includes
positions with:

- B. P, Coal, Calgary, Alberta

- Crows Nest Industries Ltd., Calgary, Alberta

- Crows Nest Resources Limited, Calgary, Alberta

Frank Martonhegyi, M.E., graduated in Mining Geological Engineering from the
University of the Heavy Industry, Hungary, in 1962; and received post-graduate
training at the University of Saskatchewan, Saskatoon, in 1969-1971. His
experience in Western Canadian coal exploration since 1971 includes positions
with:

- CanPac Minerals Ltd., Calgary, Alberta

- Shell Canada Resources Ltd., Calgary, Alberta

- Crows Nest Resources Limited, Calgary, Alberta

His prior experience includes underground coal mining geology, geotechnical
engineering and geochemistry in Hungary, Austria and Canada.

He currently holds the position of Senior Staff Geologist for Crows Nest
Resources Limited supervising coal exploration in British Columbia.

I consider both the aforementioned geologists to be well qualified to
undertake responsibilities they were assigned for this project. [ am

satisfied that the attached report dated April 30, 1981 has been competently
prepared and justly represents the information obtained from this project.

3

i

4{1/ J. J. Crabb, P. Eng.

April 30, 1981.
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. Enclosure 40

Province of British Columbla
Minstry of Energy, Mines and Petroleumn Resources

APPLICATION TO EXTEND TERM OF LICENCE

i,... Belten Agnew ... sgemior... Shell Canada Rescurces Limited
Cramernd LE T ]
P.0. Box 100
--------.---‘;;’;:I--r-ddd--..o"- 5 -------.----rrr1-l1-11-11-1--1-----.-- =

Calgary, Alberta, TP 2HS.

----------------------------------------------------------------------

Vakid FMC Mo, 207568 ... . aa0an

hereby apoly 10 the Minister 1o extend the term of Cosl Licance(s) Nols), 282, 283, 2ZBE to 285, Ingl.... .
291, 292, 1300, 1301 & 1302; 11 Licences; 1949 Hectares

..............................................................................

2. Property name . Ewin Facs and Mr. Michael, Group #264, . Foorenay, Land, Pistricr. ....
3, | wm albowing the Tollowing Coal Licenceli] Maols). vo forfeit BIA o iinssanasscnn i n s s rtrn s
4, | haee perioomed, of cauted 10 be performed, during the period comnuary A0 A8B0 i seas o

_______ January 3a . uuas .. o 198L L work o the valia of st lesst § . 383,800,846 |

on the location of coal licence(s) as follows:

CATEGORY OF WORK

Licancels] MNolsl. Apportioned Cost

Gealogical mapging . 282,283,286-289,291,292 . 5100,630.72
Surveyi: Geophysical T et Pk e S sy e SRR e L e

Gaochemiol]l 0 e e e e e e Sm e s ma e SR e

Other? Locarion 282,283,286=280 S CEESaSLE 5.950.00, .
Road comstruction 286-289, 251, 2?.2. e W S 26,573.82
B fuce work 282, 283, 2B6-289 ]-E,'ﬂ?ﬁ_.??_ .
Undargsmuicd work = a8 T0y, 20 Se.....20,567.00
Drilling 282, IBe U1 P 2 Y - S

2 T80.2

Logging, sampling, and testing &_2_,‘_231-253259 ....... _,,,_,......:1’?3.?_...?_..
Radhamaiin 282, 183, 286-189 73,995.20
Other work [ipecity]l @0 c.iciicsssssrssrrrssasssss smmssasirsssssiiannrayns
OH-property costs - | 7% L- - Y L

5. | with to spply $, 363 '591'3}5 . ol this value of work on Coal Licenssli) Notil & o v e oasan .o
282, 283, 28G6-2B9 Im;'l.‘, 291, 25‘2 1300, 1301, 1302

------------------------------------------------------------------

I T R e S S T R L T R

7. The work performed on the location|s) it detailed in the attached report entitled . . E¥in, Pass_Geological..
hynrl '78 Las submitted in April, 1580; Evin Pass, Eln}ngi“}. Report. P80, 90d,

afta & TL 1
1981.01.28
B eyt PO SORERS.

IFORMS AND REFORT TO BE SUBMITTED IN DAFLICATE]
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1.0 INTRODUCTION

This report presents the geotechnical data collected during the
1980 exploration drilling program on the Crows Nest Resources Ltd. (CRERL)
Ewin Pass property east of Elkford, B.C., see Figure 1.

The intent of the geotechnical phase of the field program was to
gather field data which could act as a foundation for geotechnical input in
any preliminary mine design, and be used to assess the requirements of any
further geotechnical studies.

In accordance with the scope of the project, which was covered
under CNRL Purchase Order No. CN20887, the field data has been essentially
left in its raw form with the minimum of reduction to make it easily re-
trievable for later analyses and interpretation {Part B).

A Golder Assccliates geotechnical engineer was on site from July
22nd to September 2nd, 1980 and from September 17th to 28th, 1980, the lat-
ter period coincided with the completion of additional field work requested
by Mr. Frank Martonhegyi.

The geotechnical work supplemented the work already being carried
out by the Crows Nest Resources Geology Department, and concentrated on the

following areas:

1.1 Geology

Since the stratigraphy and delineation o0f major structures were
part of the geology department's investigation, the geotechnical program
was aimed at determining the inter-relationships of jointing and bedding
{structural fabric). This was accomplished through detailed structural
logging of the 1980 drill core, and mapping of all rock cuts and exposures

across the site. Section 2 covers this work in detail.
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Figure 2 is a site plan showing the approximate locations of drilil

heles and mapping sites.

1.2 Hydrology

Bydrological work consisted of installiation of piezometers for
long term monitoring of pore pressures and falling head permeability tests
to estimate the potential response of the groundwater regime to mining
activity.

The location of piezometer installations is shown on Figure 2, with

details presented on the summary geotechnical logs.

2.0 GEQTECHNICAL MAPPING AND LOGGIKG

Geotechnical mapping and logging of core were used to examine the
structural fabric of the rock units in the sequence and the effect of major

structures, as well as the overall rock condition.

2.1 Geotechnical Mapping

Rock cuts and exposures on site were mapped, recording the orienta-~
tion and nature of bedding and joint fractures. Figure 2 shows the loca-
tions of the exposures mapped.

Since the data from the mapping will require detailed interpreta-
tion, they have been left unmedified and are not presented herein. The raw

data could be made available upon request.

2.2 Geotechnical Logging

All core from the 1980 program was logged for geotechnical detail.

In addition, the orientations of natural fractures in the core were refer-
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enced to bedding wherever possible. These referenced orientations can be
used to derive structural fabric orientations when the geological structure
has been interpreted. However, at this stage the data is retained on file
in the raw form.

The summary geotechnical logs presented in Appendix I contain the
following data:

- core loss

- generalized lithology

- bedding dips

- core condition

- Rock Quality Designation (RGD)

- piezometer installation, with most recent water levels,
The presentation details for these features are described in detail in Ap-

pendix 1.

3.0 GROUND WATER INVESTIGATIONS

The general aim of this aspect of the program was to evaluate pie-—
zomelric pressures in the sequence, particularly the presence of any arte-
sian pressures behind potential pit walls. The standpipe piezometers were

alsc used feor falling head tests to evaluate general rock permeabilities.

3.1 Piezometer Installations

Where possible, three piezometer installations were made in each
exploration hole. Details of these iInstallations are given in Table 3-1
and are shown diagrammetrically on the Summary Logs in Appendix I. As in-
dicated, drill holes E.P. 101, E.P. 102 and E.P. 104 have double installa-

tions, the remainder have triple installations.
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All piezometers were 2 cm I.D. PVC standpipes. The bottom 1 m of
each standpipe was perforated with slots at 0.5 cm spacings, and the slot-
ted sections were seated in filter zones composed of fine gravel. Seals
composed of bentonite or grout were set between and above installations.

All the piezometers have removable caps with the exception of the
two artesian installatiens in E.P. 10l. It was requested by Mr. Adam Noel
{CNRL) that these holes be left flowing. However, installation No. 1 is
only just artesian and to ensure that this does not freeze, the water in
the pipe was bailed out to a depth of 3.0 m, replaced with oil and sealed.
To reduce erosion at the site of E.P. 101 and subsequent removal of seed,
an elbow joint was placed on installation No. 2 and approximately & m of
pipe added to take the higher flow velume away from the immediate drill
hole site.

For future identification of individual piezometer locations, the
deep plezometers have one notch, the intermediate piezometers have 2 not-

ches and the shallowest have 3 notches.

3.2 Testing and Monitoring

3.2.1 Falling Head Tests
Falling head permeability tests were carried out in the following
installaticns:
E.P. 102 #1
L.P. 103 {1
- E.P, 103 #2
E.P. 104 #2
E.P. 105 #1
E.P. 105 #2

A typical set of test results is shown in Table 3-2 and represented in Fig-

ure 3. The remaining test data has been retained on file in the raw form.
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3.2.2 Water Level Monitoring

All piezometers were monitored while Golder Assoclates personnel
were still in the area. Figures 4 to 8 Inclusive are the piezometer re-
sponse curves to date. Water levels are given as down-hole depth below
collar. No elevations have been given as drillhole collar survey data are

not available at this time.

4.0 SAMPLING FOR ROCK STRENGTH TESTING

Although some qualitative idea of rock strengths can be derived
from the logging, rock strength testing may eventually be required for de-
sign purposes. Considering this, core samples of typical rock types encoun-—
tered in the drilling were collected and sealed in urethane foam for pro-

tection. A list of core samples taken is shown in Table 4-1.

5.0 FUTURE WORK (PART B)

All samples and data are presently stored at Golder Associates'
Vancouver office where they are readily available for future testing and
analysis, as required.

A program required to provide geotechnical input in any mine design
using this data, could include:

~ formulation of a geological "model™ of the site, including:

{a) rock type distribution
() structure(s)

(c) structural fabric

addition of hydrogeclogy to such a model.
- derivation of strength characteristics of the rock types and

structural features in the model.
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Input

consist of:

analysis of proposed slopes against potential failure modes
indicated by the model for proposed pit wall orientatioms.

required from Crows Nest Resources for such a program would

the stratigraphy and major structures of the site as inter-
preted by CNR's Geology Department. Geotechnical mapping
and logging data can be combined with these data to form the
geological model.

continued monitoring of the piezometers installed during the
field program in order to evaluate the extent of seasonal
fluctuations.

initial concepts of pit geometry, mining method, and mining
sequence. Knowing these, applicable slope orientations and

geometries can be reviewed and recommendations made.

Recommendations from this study would be used as a basis for pre-

liminary wmine designs. Where particularly sensitive or critical conditions

are indicated it may, however, be necessary to perform additional studies

before the pit

design can be finalized.

We trust this repert fulfills your present requirements. Should

you have any questions or require any further data, please do mot hesitate

to contact the undersigned.

PFS/ITR/bn
B802-1557

Yours very truly,

GOLDER ASSOCIATES

.F. Stacey

%‘J%

I.T. Rozi

Golder Associates



Installation Depth to Tip
Drill Hole Numbers {m)
E.P. 101 1 219.0
#2 533.5
E.P. 102 #1 262.4
#2 62.5
E.P. 103 #1 108.8
#2 67.0
#3 29.3
E.P. 104 #1 248.8
#2 i19.2
E.P. 105 #1 246.0
#2 213.9
#3 76.0
E.P. 106 #1 255.0
#2 87.8
#3 48.4
Nate:

TABLE 3-1

PIEZOMETER INSTALLATIQNS

Type

Sealed
Sealed

Sealed
Sealed

Sealed
Sealed
Open

Sealed
Sealed

Sealed
Sealed
Open

Sealed
Sealed
Open

Standpipe
Standpipe

Standpipe
Standpipe

Standpipe
Standpipe
Standpipe
Standpipe
Standpipe
Standpipe

Standpipe
Standpipe

Stratigraphic Pepth to W.L.

Location {m) Date of Measurement
Below & Seam Artesian (5 psi) Q7/10/80
Below 4 Seam Artesian (40 psi) 07/10/80
Below L-9 Seam 88.9 07/10/80

In 8 Seam 63,4 ?reveyes ¥ 07/10/80

In 8 Seam 8.1 07/10/80
Above 8 Seam 25.3 07/10/80
Above 8 Seam 14.9 07/10/80
Below B Seam 23.2 25/09/80
Below & Seam 26.0 25/09/80
Below B Seam 88.7 07/10/80
Above 8 Seam 77.0 07/10/80
Below 4 Seam 71.5 07/10/80
Below B Seam 34.4 07/10/80¢
Below 4 Seam 73.7 07/10/80
Above 4 Seam 47.5 07/10/80

The installation number is marked by notches cut into the plezometer pipe protruding at the surface.




TARLE 3-2

PERMEABILITY TESTING
(Typical Data for Falling Head Test)

Prillhole Na. - E.P. 103
Piezometer - {2

Depth to Tip -67.0m

Depth to W.L. - 28.4 m

Hole Inclination - Vertical .-..

Hole Diameter

0.096 m (HQ)

Length of Test Zone - 4.5 m

Time

10
15
30
45
60
90

SECs.

SEeCs.

S5ecs.

Secs.

5ecCs.

sSecs.

SECSE.

2 mins.

15
30
45
60
100

mins.
mins.
mins.
ming.
mins.
mins.

nins.

Depth to W.L. Progressive Fall
{(m) in Head B Ho
18.85 .00 8.55 8.55
19.92 0.07 8.48 g.55
20.00 .15 8.40 8.55
20.08 0.23 8.32 8.55
20.20 0.35 8.20 8.55
20.30 0.45 §.10 8.55
20,51 0.66 7.89 8.55
20.72 0.87 7.68 8.55
20.86 1.01 7.54 8.55
21.99 2.14 6.41 8.55
24,51 4.66 3.89 g.55
26,60 6.75 1.80 8.55
27.51 7.66 0.89 8.55
28.09 B.24 0.31 8.55
28.25 8.40 0.15 8.55

Golder Associates

H/Ho

1.000
0.992
0.982
0.973
0.955
0.947
0.822
0.898
0.882
0.750
0.455
0.210
0.104
0.036
g.018



LIST OF CORE SAMPLES TAKEN

TABLE 4-~1

Depth Top Depth Bottom Location in
Sample No. Brill Role {(m) {(m) Sequence
#1 E.P. 105 76.3 76.6 Below 4 Sean
#2 E.P. 105 232.6 232.9 Below & Seam
#3 E.P. 104 119.5 119.7 Below 4 Seam
#4 E.P. 104 234.5 234.7 Below 8 Seam
#5 E.P. 103 128.6 128.8 Below 8 Seam
#6 E.P, 102 66.0 66.2 Above 8 Sean
#7 E.P. 102 250.0 250.25 Below 9 Seam
#8 E.P. 101 3%.3 39.5 Above 4 Seam
#9 E.P. 101 129.8 130.0 Below & Seam
#10 E.P. 101 217.0 217.2 Below B Seam
#11 E.P. 106 250.0 250.3 Below 8 Seam

Golder Associates

Descrigtion

Lam,

Lam,

Lam Silty,
Lam Silty,
Silty,
Lam,

Lawm,

Silty,

SLT
SLT
SST
SST
MDS
SLT
SLT
MDS
SST
DS
MDS



LIST OF CORE SAMPLES TAKEN

TABLE 4-1

Depth Top Depth Bottom Location in
Sample No. Drill Hole {m) {(m) Sequence
#1 E.P. 105 76.3 76.6 Below 4 Seam
#2 E.P. 105 232.6 232.9 Below 8 Seam
#3 E.P. 104 119.5 119.7 Below 4 Sean
f#t4 E.P. 104 234.5 234.7 Below 8 Seam
#5 E.P. 103 128.6 128.8 Below 8 Seam
#6 E.P. 102 66.0 66.2 Above 8 Seam
#7 E.P. 102 250.06 250.25 Below 9 Seanm
#8 E.P. 101 39.3 3%.5 Above 4 Seam
#9 E.P. 101 129.8 130.0 Below 4 Seam
#10 F.P. 101 217.0 217.2 Below 8 Seam
#11 E.P. 106 250.0 256.3 Below 8 Seanm
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Descrigtion

Lam,

Lam,

Lam Silty,
Lam Silty,
Silty,
Lam,

Lam,

Silty,

SLT
SLT
SST
SST
MDS
SLT
SLT
MDS
SST
S
MDS
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INTER-OFFICE CORRESPONDENCE

DATE : December 4, 1980
T0: CROWSNEST RESOURCES LIMITED (CNRL)
FROM: Sheltech Canada

SUBJECT: Location Surveys
EWIN PASS 4051 F
S.E. British Columbia

A1l surveying in the Ewin Pass area was done from the Crowsnest Control Network

established in the summer of 1980 and using the July 14, 1980 results.
Stations "Peak", "103", and "Little" were the three used from which four minor

control points (80-E1l, 80-E2, 80-E3, and Little #2) were established with
excellent precision being obtained. From these various control stations,
29 trenches and 6 drill holes were surveyed.

Conventional survey methods using both 1" and 20" theodolite and electronic
distance measuring equipment were used to obtain the survey data. Calculations
were done in the UTQ system with both distances and bearings reduced to plane
and referred to 117 W. The results were given to CNRL personnel in both

tabular and plan form.

The survey cost attributed to the Ewin Pass area was approximately $5,600.

T
Roard Yo baga~

Dave Poulsom
DF/eh %
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