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DOLMAGE CAMPBELL & ASSOCIATES LTD.
CONSULTING GEOLOGICAL & MINING ENGINEERS
1000 GUINNESS TOWER
VANCOUVER |, B.C.

SUMMARY

An apparent continuation of the thick coal sequence that has
been extensively drilled in the No. 1 Deposit in Upper Hat Creek has been
discovered in suboutcrop, by means of drilling, to lie three miles south of
No. 1 Deposit, between Section 10,000 S and Section 22,000 S, « length of
approximately 3 miles. The geological setting of this deposit, designated No.
2, is essentially the same as that of No. 1 Deposit in all major respects.

No. 2 Deposit has been explored by 24 widely spaced drill
holes the results from which strongly suggest the following features of the
deposit;

( i) The deposit consists of @ main coal layer with a true
thickress in excess of 1500 feet, but whose bottom contact has
not been reached by drilling, and a possible lower grade .
subsidary coal layer up to about 700 feet in thickness. The
two coal layers appear to be in fault contact in much the
same relafionship as the No. 1 and No. 2 seams are in the
No. 1 Deposit.

( i7) The main coal layer in the No. 2 Deposit is evidently
folded into ¢ north trending, broad anticline whose eroded
crest forms the coal suboutcrop, (beneath 50-250 feet of over-
burden.}), and whose west limb is truncated by a major north-

south fault, (NNwW #3).

(iii) The eastern openpit limits of the deposit have not been
determined.

The coal reserves of No. 2 Deposit that are tentatively estimated
as mineable by openpit methods are divisible into two general blocks, on the
basis of their possible different stripping rafios:

{ 1) WNorth section (10,000 $-16,000 S) - contains roughly
800 million in situ gross coal tons. The siripping ratio is
about 1:1, at 45° pit slopes, to a depth of 1500 feet.
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( i1) South section {16,000 $S-22,000 S) - confains roughly
1.5 billion in situ gross coal tons to a pit depth of 2000 feet.
The stripping ratic cannot be determined from present dafa.

The proposed next stage of exploratory drilling of No. 2
Deposit consists of 15,000 feet in about 14 holes. The sole purpose of this
program, designated Stage 2C, is to determine the east and west parameters
of the deposit in order to provide the basis for a preliminary economic com-
parison of No. 2 Deposit with No. 1 Deposit. The recommended holes are
described in this report, along with the present hypothesis of the structure of
No. 2 Deposit.
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DOLMAGE CAMPBELL & ASSOCIATES LTD.
CONSULTING GEOLOGICAL & MINING ENGINEERS

OO0 GUINNESS TOWER
VANCOUVER |, B.C.

INTRODUCTION

In course of the Stage 2 diomond drill exploration of Upper
Hat Creek Valley in 1975 a new major coal deposit has been discovered
about 3 miles south of the previously-drilled No. 1 Depesit. This new de-
posit, now designated No. 2 Deposit, appears to be economically feasible to
mine by open pit methods. Although the total amount of coal in No. 2 De-
posit, in a north-trending elongate body, is considerably greater than that
in No. 1 Deposit, it is not yet possible to determine whether the No. 2
Deposit would be cheaper or more costly to mine than the No. 1 Deposit.
The present inability to estimate a realistic mining cost for the No. 2 Depos-
it is due to the fact that the exact east and west boundaries of the coal depos-
it have not been defermined, either at depth or on the subouterop surface.
(All of the deposit is covered by overburden.)

This report summarizes the present structural geological knowl-
edge of No. 2 Deposit and discusses the proposed additional exploratory drill
holes that are considered necessary o define the general openpit parameters
of the deposit. This drilling has recently been started as Stage 2C.

The detailed data from the exploration of No. 2 Deposit, such
as drill logs, magnetometer and gravity survey results and coal analyses, are
not included with this report but have been made available in separate submis-
sions. All of this data has been utilized in the preparation of this report,
along with a selective checking of the drill core in the field and examination

of pertinent oufcrops.




DOLMAGE CAMPBELL & ASSOCIATES LTD. - 4 -

GEOLOGICAL SETTING

OVERBURDEN:

All of the area of No. 2 Deposit is blanketed by surficial
deposits of glacial till that range in depth from 50 to 250 feet. There is some
suggestion from the drilling that the overburden east of Hat Creek in this area
may consist largely of silt, sand and/or gravel, as it does east of the area of
No. 1 Deposit.

Glacial till extends to the west side of Upper Hat Creek Valley
for the full length of the valley and ranges in consistency from a well compacted,
relatively impermeable, basal-type boulder-silt till along the centre of the
valley to a loosely compacted ablation till toward the west.

In all available till exposures, which are few and largely man-
made, the till maintains steep, stable slopes.

GEMNERAL STRATIGRAPHY :

The general geological setting of the No. 2 Deposit is essentially
the same as that of No. 1 Deposit. The coal occurs within a sequence of
predominantly fined grained sedimentary, poorly cemented rocks belonging to
the Coldwater Formation.

The core available from the exploratory holes drilled to date
indicates that the coal sequence is overlain by a thick section of uniform
siltstone, at least 1000 feet in stratigrephic thickness, which may or may not
have thin coal or coaly beds intercalated with it immediately above the main

coal layer.

The west side of the near-surface porfion of the main coal se-
quence in the No, 2 Deposit is truncated by a steeply-dipping major fault,
as is the main coal in the No. 1 Deposit. West of this fault, to the west
edge of the valley, the Coldwater strafa are predominantly comprised of a
very thick, monotonous section, (1000-2000 feet), of claystone that is apparently
overlain by a sequence of interbedded siltsfone and conglomerate on which an
eroded surface was developed before late Tertiary (flat-lying) volcanic rocks
covered the Coldwater rocks at the close of Tertiary time.
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The eastern extension of the near-surface porfion of the coal
sequence in the No. 2 Deposit appears to be either down-faulted or down-
folded or both; however, geological dafa is presently meagre from that area.
The central portion of the No. 2 Deposit is overlain along its east side by
flat-lying rhyolitic volcanic tuffs and clastic rocks which were deposited onto
an irregular surface that was eroded into deformed Coldwater strata, including

ceal.

COAL SEQUENCE:

No drilt holes have succeeded in penetrating the full strati-
graphic thickness of the coal sequence in the No. 2 Deposit; nor has any
line of holes drilled on the same section succeeded in accumulating a total
stratigraphic sequencial overlap of the enfire coal sequence. For this reason,
our present hypothesis of the nature of the coal sequence is based on the rel-
atively small amount of corroborative data that is presently available and is
extrapolated from that base in accordance with the knowledge of the geology
gained from other parts of the valley, including No. 1 Depesit, The major
geological features available from the existing drill holes are presented in the
eight cross sections accompanying this report. Superimposed on a second set
of these sections are the exirapolations that form our present general structural
hypothesis for the deposit, as well as our suggested drill holes to test this
hypothesis.

One particular feature in the drill core provides the basis from
which the determination of the nafure of the coal sequence in No. 2 Deposit
can be siarted. This is the idenfification of a consistently gradational contact
of the top of the main coal layer with the overlying relatively monofonous
sequence of clayey silistones. This top surface of the main coal is neither a
foulted nor an erosional one; therefore, it provides a positive horizon to which
other data can be correlated. The holes that locate this upper surface of the
main coal are:

DH SECTION
75-80 7,000 S
75-84 10,000 S
75-68 16,500 S
(75-78) Possibly 16,500 S
75-60 22,000 S
75-79 25,000 S
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All other coal holes in the No. 2 Deposit have either infer-
sected coal directly at the erosional surface underlying the overburden or
infersected what appears to be a narrower coal layer to the west.

GEOLOGICAL CORRELATIONS:

Correlation of intersections of the top of the main coal layer
is suggested by geological and geophysical data in holes 75-68 (Sect. 16,500 S)
and 75-60 (Sect. 22,000 S). In both of these holes, one mile cpart, the top
of the coal is gradational through coaly leyers into the overlying clayey silt-
stone; the intercalafed siftstone and claystone beds within the upper one thou-
sand feet of the coal layer are essentially identical in character, thickness
and stratigraphic position in the two holes; and, finally, three sharply distinctive
geophysical (gamma) correlations occur in both holes at exactly the same strati-
graphic positions, one in the rock 100 feet above the coal and two in the coal
at 150 and 400 feet below the top. It is anticipated that this distinctive top
coal sequence at 16,000-22,000 S will be recognizably repraducible in other
holes to be drilled to the north and south, ond possibly can be extrapolated
through holes in which the top of the coal is not intersected.

One other geoclogical feature in the coal that has provided local
correlation between closely spaced holes is the cccurrence of concenfrations
of resin beads. In holes 75-62, -81 and -88 on Section 15,000 S very good
correlation of siltstone beds intercalated in the coal is evident, since holes
75-88 and 75-62 have established the dip of the strata. (Cne hole is vertical
and the other at a dip angle to it across the known strike, north-south, thus

- identifying the direction of dip of the strata on this section from the angle of

bedding intersections in the cores.) Using the siltstone beds to establish the
sfrucfure on this section, it has been found that a fairly distinct layer of resin
beads also follows the structure through all three holes.

The above-described geological and geophysical features are
now being traced through all of the holes in the No. 2 Deposit in an endeavour
to firmly establish the basic structure of the main coal layer.

The possible existence in No. 2 Deposit of a subsidary, thinner,
coal layer to the west of the main layer is strongly suggested by the coal
intersections in holes 75-82 {Sect. 10,000 5) and 75-41 (Sect. 30,000 S).

The coal infersections in these holes show no similarity in character, stratigraphy
or thickness fo the coal intersections in the main coal layer. This subsidary
coal layer appears to be about 1000 feet in total thickness, including inter-
calated siltstone beds that comprise up to 50 percent of the section, and is
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underlain by conglomeratic beds. The coal layer is very similar in all respects
to the No. 1 Seam that was infersected west of No., 1 Deposit in holes 74-44,

-46, 48, -31 and -52.

STRUCTURE OF COAL LAYER:

The present holes in the No. 2 Deposit are widely spaced;
therefore, a definitive simulation of the structure of the main coal layer can-
not be made, nevertheless by extrapolating the above-described geological and
geophysical correlations it is possible to derive the following general featfures
of the coal siructure:

( i} The main coal layer is folded into a broad anticlinal
form with a steeply dipping western limb, in the north {Sect.
15,000 S), but a more gentle one in the south, {Sect. 22,000 $5).

(ii)) The coal top of the anticlina! structure reaches the bedrock
surface, or very close to if, across a width of about 1500 feet
for @ known length of over two miles (10,000 S to 22,000 S},
with possible extensions of as much as a mile to the north and
an unknown length fo the south.

{iii) This suboutcrop trace of the coal layer appears to be
truncated by a steeply-dipping fault along its west side between
10,000 S and 16,500 S. North of 10,000 S the coal suboutcrop
may curve east of hole 75-354 on 5000 S; this area is capped by
volecanies and has not been drilled. South of 14,500 S the coal
suboutcrop frends southeastward, away from the fault, and may
or may not plunge beneath the surface by 25,000 S.

FAULTING:

It is evident from air photo inferpretation, field mapping and
from the results of the drilling of No. 1 Deposit that the Coldwater strafa that
underlie the Upper Hat Creek Valley are extensively dislocated by steep,
normal faults that appear to be related to the block faulting that apparently
formed the Hat Creek graben of Tertiory formations, Also, a flat-lying thrust
fault is exposed in an oufcrop of Coldwater siltstones at the north end of No.
1 Deposit. The displacement of this fault is evidently in the range of tens or
hundreds of feet, but not thousands. The distribution of such thrust faults is
not known and is extremely difficult fo determine from drilling.
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With the above buckground, it is expected thet faults olso
dislocate the No. 2 Deposit, although perhaps not as severely as they do the
No. 1 Deposit since the latter is located in the interior angle of the junction
of several regional faults. The initial guide to such possible faulting in No.
2 Deposit was provided by the lineaments derived from air photos. These
have been used to some extent in locating the exploratory drill holes but,
because of their conjectural nature, they have not been accepted as definitive
structures. Now that two dozen drill holes have been cored along a 3-mile
length of the coal structure, it is possible to further define the framework of
the principal faulting in the vicinity of the deposit.

The Hat Creek graben is bounded to the west by the north-
trending West Boundary Fault and to the east, ot least along its southern
portion by the East Boundary Fault, (Fig. 1). Between these boundary faults
occur two sefs of possible foults that appear as distinet lineaments on the air
photos of the No. 2 areq; one set, of four lineaments, strikes northnortheast,
and the other, three lineaments, strikes northnorthwest. The first set is desig-
nated on Figure 1, from east fo west, as Crater Fault, NNE #1, NNE #2 and
NNE #3. Drilling to date has produced no evidence of the existence of faults
along these lineaments, nor suggests any displacements at their locations. How-
ever; the second set of lineaments, designated on Figure 1, from east to west,
as NNW #1, NNW #2 and NNW #3, appears to be a reflection of major
foult structures. At least two drill holes hove intersected sheared rock and
gouge at NINW #3 and all of the structural evidence from other holes indicates
that the main coal layer is truncated to the west on this fault. Structural
indications from a few eastern holes in the No. 2 area also suggest that some
displacement of the coal could occur on a fault at NNW #2; however, data
from this area is sparse and structural postulations are necessarily tfenuous.

It is suggested that the suboutcrop of the main coal layer in :
the No. 2 Deposit area north of 10,000 S may be trending southsoufhwesfwurd
past Fishhook Lake, {Figure 1)}. This porhon of the coal layer dips about 45°
fo the west, and is infersected at depth in DH 75-80 on 7000 S. Af or north
of 10,000 S the coal suboutcrop meefs and is truncated by the NNW #3 Foult.
From TO 000 S south fo about 20,000 S the coal suboutcrop trends southward
with the NNW #3 Fault being its wesfern boundary. South of 20,000 § fhe
coal trends southsoutheastward, away from the fault, and dips at obouf 30°
to the west, (See Sect. 22,000 S).

Since it is suggested from the drilling to date that the main
coal layer oppears to be folded info gn anticline, the eostern limb of the
folded coal probably dips down to the east beneath the volcanic cap rocks.
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{If this is the case, it may explain the disappearance of the magnetometer
anomaly both north of 10,000 S and south of 20,000 S.). It is conjectured
that a fault along the general location of NNW #2 may possibly truncate
the down-dip eastward extension of this limb of the folded coal.

It is of interest that the northern projection of the inferred
NNW #3 fault exactly meets the southern projection of the 20 Fault from
the No. 1 Deposit. The 20 Fault is reasonably well confirmed in No. 1
Deposit as the truncating structure of the western extersion of the main coal
layer, {(No. 2 Seam), in that deposit. Further, the insertion of the NNW
#3 fault on 10,000 S of No. 2 Deposit results in an identical structural
picture as that postulated for the south end of the west side of No. 1 Deposit,
such as shown on Sect. 7000 N, included with this report.

Thus, at this time it is suggested that:

{ i) The dominant faulfs that dislocate both the No. 1 and
Neo. 2 coal deposits in Upper Hat Creek are those trending n
northnorthwestward in the No. 2 area and northward in the
No. 1 area., These faults are steep to vertical and are ap-
parently related to the boundary faulting of the graben.

(i7) The 20 Fault in No. T Deposit and the NNW #3 Fault
in No. 2 Deposit truncate the suboutcrop of the main coal
layer to the west in both deposits. They may be the same
fault.

(iii) The NNW #2 Fault appears fo either fruncate or locally
dislocate the eastward {downdip) extension of the No. 2 Deposit
main coal layer.

{ivl Other, infraformational, faults have been intersected in

a number of holes in No., 2 Deposit, particularly in DH 75-73.
Some of these faults appear to be local thrust faults, others
may be subsidary branches of the above-described main faults,
but none appear to have caused major dislocations of the major
coal layer.
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POSSIBLE OPENPITS

The most practical method of exploiting the No. 2 coal deposit
at Upper Hat Creek is by one or more openpifs extending along the strike of
the suboutcrop. From the results of the reconnaissance drilling completed to
dafe it appears that several possibilities for openpits may exist along the three-
mile length of the No. 2 Deposit suboutcrop:

{ i} There is a possibility, tenuous at this time, that openpit
coal may occur on a northnortheast trend from 10,000 S.

This postulation requires basic drill exploration to confirm
or disprove.

{ i) A mdjor mass of suboutcrop openpit coal occurs from
approximately 10,000 S to about 16,000 S. The drilling results
indicate that this mass is approximately 1500 feet in width ot
the suboutcrop) surface and is probably steep-sided to both the
east and west due to bounding faults. The average depth of
this coal body is at least 1500 feet.
The estimated gross in situ fonnoge of this coal body,
fo a depth of 1500 feet, is in the range of 600 million tons.
The detailed parameters of this coal body must be deter-
mined by development drilling in order to permit basic openpit
design.

(iii) Widely-spaced drill holes indicate the good possibility
that a thick, possibly wide (2000 feet), coal body occurs at
or just below suboutcrop from 16,000 S to aof least 22,000 S,
for an actual strike length of about 9000 feet. The depth of
this coal bedy along its central axis {anticlinal?} is in excess
of 2000 feet.

An estimafed gross in sitv fonnage of the possible coal
in this body, to a depth of 2000 feet, with a 2000-foot width,
is in the range of 1.5 billion fons.

The configuration of this southern coal body is tenuous
at this sfage and requires more explorafory drilling to define
its openpit pofential; however, it would appear that a viable
openpit, comparable to that nerth of 16,000 S, could be realized
on this southern coal.
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In erder to provide a rough comparison of an openpit on the
No. 2 Deposit, {North end), with those suggesi‘ed for No. 1 Deposit, an
outline of a cross section through a pit with 45° sloping walls, to a depth
of about 1500 feet, (Elev. 2000 feet), is shown on Figure 14. A similar
pit outline on No. 1 Deposit is shown on Figure 11,

It is evident from a study of the present cross sections through
the No. 2 Deposit that the next stage of drilling must be concenfrated along
the east and west sides of the deposit in order to establish the side pit para-
meters of the coal body. Because the structural geology along the east and
west sides of the No. 2 Deposit is as yet largely conjectural, and because
it could be complex, it is critical for the deftermination of openpit stripping
rafios that the east and west parameters must now be established. Only with
this data can No. 2 Deposit then be economically compared with No. 1 Deposit
in terms of mining costs.
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PROPOSED DRILLING, STAGE 2C

On the basis of the geological concepfs described earlier in
this report, a drill program has been conceived to determine the basic east-
west parameters of the main coal layer of the Ne. 2 Deposit. This program
consists of 15,000 feet of drilling, which is distributed in 14 holes, all but
a few of which are categorized as generally critical in attaining the objec-
tive of the program. The fourteen recommended holes are shown on the ac-
companying seven cross sections that depict the earlier-described concept of the
gross structure of the No. 2 Deposit. For the purpose of this presentation,
all of the proposed holes are shown on cross sections that have been previously
drilled; however, because of property owners' restrictions and the need fo explore
undrilled areas, several of the indicated holes will probably be located on
undrilled sections, although in the same structural positions as depicted in
the accompanying cross sections.

Several of the proposed holes have been started and fwo have
been completed. These are shown on the cross sections as proposed holes,
but with their general logs on them.

OBJECTIVES OF PROPOSED HOLES:

All of the proposed holes are designed either to determine the
east or west side of the main coal deposit or, in a few cases, fo explore for
possible openpit coal that is projected from known intersections.

The location of each heole is described below, in the order
that they are shown on the accompanying cross sections, from north to south:

North exfension

Sect. 7000 S
(1) 500 feet: Low priority vertical prospect hole to explore
the possible frend of the coal suboutcrop to the northeast.

North pit

Sect. 8500 S - (No cross section included in report)
{1) DH 75-91: Completed in coal at 965 feet. To probe
northern extension of north part of deposit.
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Sect,

10,000 S - (Holes can be drifled north or south of secfion)

Sect,

(1} 2000 feet: Angle hole to be drilled to determine western
extent of subsidary coal seam west of NNW #3 Fault.

(2) 1000 feet: Vertical hole to determine stratigraphic structure
and nature of east side of coal deposit.

15,000 S - (Both holes completed)

Sect.

(1) DH 75-90; Completed at 1508 feet. Confirmed locafion
of NNW #3 Fault.

(2) DH 75-89: Completed at 706 feet. Confirmed location
of Crater Fault, which truncates east side of coal body.

16,500 S - Two holes to probe coal boundaries

South pit

Sect.

(T) 800 feet: Angle hole to locate NNW #3 Fauli and possible
coal on west side of if,

(2) 1500 feet: Angle hole to estoblish east side of coal body.

19,000 S -~ (Holes in progress)

Sect.

(1) DH 75-92 (1500 feet): Angle hole west from DH 75-73
to determine coal structure and west side of body, (NNW #37).

(2) DH 75-93 (1500 feet): Angle hole tc east to determine
east side of coal body.

22,000 5

Sect.

(1) 1500 feet: Angle hole to determine west side of coal body.
(2) 1000 feet: Angle hole to correlate coal structure at mid
pit.

(3) 1000 feet: Angle hole to determine east side of coal body.

25,000 S - Two low priority prospect holes.

{1) 1000 feei: Vertical hole to probe west exiension of coal.

(2) 1000 feet: Vertical hole fo probe east extension of coal.

The recommended 15,000 feet of priority drilling is contained

in those holes on and between Sections 8,500 S and 22,000 S. The one hole
on Sect. 7000 S and the two holes on Sect. 25,000 S are included here as
reserve, low priority holes that will be useful to drill if extra footage becomes
available in the program.
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The above program is designated as Stage 2C. The results of
this drilling should provide the broad parameters of the possible openpits on
the No. 2 Deposit. These data will provide the basis for @ sensible compar-
ison of the No. 2 Deposit pifs and thaf of No. 1 Deposif.

Respectfully submitted,

DOLMAGE CAMPBELL & ASSOCIATES LTD,

RSN A

Dougles D. Campbell, P.Eng., Ph.D.
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