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Administrator of Coal, . i
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Victoria, B.C.
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held by B, C, Hydro and Power Authority
Enclosed is the geological report, "Hat Creek Coal Exploration -Proiecf“,
required as partial fulfillment for the application of assessment work on the above -
licences. Other required submissions were filed in September, 1975.
Yours very hruly,
DOIMAGE CAMPBELL & ASSCCIATES LTD.
L. T. Jory, Ph.D., P.Eng.
Exploration Manager.
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DOLMAGE CAMPBELL & ASSOCIATES LTD.
CONSULTING GECLOGICAL & MINING ENGINEERS
1000 GUINNESS TOWER
VANCOUVER I, B.C.

INTRODUCTION

The purpose of this report is to summarize the exploration work
conducted by British Columbia Hydro and Power Authority (B,C. Hydre) on coal
licences in Upper Hat Creek Valley from May 1975 to May 1976. Fieldwork
has been underway on a reasonably continuous basis since the early summer of
1974 and is still continuing. Consequently, although the assessment period for
which this report is filed is 1 May, 1975 to 1 May, 1978, the exploration work
conducted and the results obtained which are discussed herein may overlap this
period somewhat. However, all costs incurred during the assessment period (and
listed in the Application to Exfend Term of Licence) have been separated from
eorlier or later costs for work conducted on the two licence groups for which
work assessment has been filed.

The project has been administered and supervised by Dolmage
Campbell & Associates Ltd. L.T. Jory, Ph.D., P.Eng., hos been exploration
manager and Mr. J. Rotzien hos acted as resident engineer. The geolegical
mapping was done by Mr. P,J, Street. Field assistants during the assessment
period were: P. Imada, W. Wilmot, H. Svenson, G. Ellis, T. Cunninghom,
P. Northrop.

LOCATION

Upper Hat Creek Valley, in which the coal licences are situated,
is located 120 miles northeast of Vancouver, B,C,, midwoy between the towns
of Lillocet and Asheroft (Figs. 1 & 2). Railheads can be reached at Pavilion, on
the B.C. Railroad, 15 miles to the northwest, and at Ashcroft, on the C.P, and
C.N. railroads, 24 road miles fo the east. Easiest access to the property is
fron the Trans-Canada Highwaoy at Cache Creek, 19 miles fo the east, via the
secondary highway (No. 12) between Cache Creek and Pavilion. The closest

regularly serviced airport is ot Kamloops, 68 miles to the east.

The coal licences are situated in the broad, north-trending, grass-
land valley, about 15 miles in length, through which flows the upstream portion
of Hat Creek. From the north end of this valley Hat Creek flows northeastward
through a narrow valley into the Bonaparte River, which flows south to join the
Thompson River at Ashcroft.




/M ™ o

S I e B r—

t 1 1 1 /M M

i

« Whitehoras

0 80

M

180 MILES

YANCCOUVER, CANADA

o \
1 |
\Wuvle !
YUKON NORTHWEST TERRITORIES ]
Il \ R
{
+
)
]
i ' ALBERTA
BRITISH i
)
COLUMBIA |
‘f\%\ o *Prince Gegrge 'L\ Edmonton
?%d 3 -\,\
K e \
o L~
"Ué t“‘
) "
\oe UPPER HAT CREEK N
Fa, VALLEY \\
' A
. * Kamloops _ -\.
[}
>
UNITED STATES
1
DOLMAGE - CAMPBELL & ASSOCIATES

" CONSULTANTS

B.C. HYDRDO & POWER AUTHORITY

VANCOUVER, CANADA

HAY CREEK CCAL PROJECT

LOCATION MAP

SCALE. linch = I20miles

DEC. 1975 3 Te S |




51° 00’

Lillooet

- 50° 30'

Upper

Hat Creek

—122°00

"

JH Ashcraft

)

—121° 30

ey
oy "y

S \
_ Ny =~ Kemioors \y
A \'\ " )‘_" \

Y * = el

v,

DOLMAGE CAMPBELL & ASSOCIATIA-=#E
VANCOUVYER, CANADA

CONSULTANTS

B.C. HYDRO 8 POWER AUTHORITY
VANCOUVER, CANADA

HAT CREEK COAL PROJECT

INDEX MAP

SCALE. | : 250,000 DEC. 1975

AG. 2

VANCAL - 72




M /M rm

1 1

1

T 1 1

r

M o Mo

DOLMAGE CAMPBELL & ASSOCIATES LTD. - 2 -

subdued mountains that rise to elevations of 6000-7000 feet four miles to the west
of Hat Creek and to elevations 5000-6000 feet six miles to the east. The uplands
are covered by thin forests and the valleys are sparsely-treed open ranges of grass
and sage.

Rock outcrops are sparse in the floor of the valley. Overburden,
consisting of loosely compacted sand and gravel, ranges in depth from 10 to 300
feet in the drilfed portions of the coal licences.

COAL LICENCES

All of B, C. Hydro's coal licences in Upper Hat Creek Valley cre
listed below and shown on Figure 3 although the assessment work, which this report
supports, applies only to those licences in the ORANGE and RED groups.

Licence No. Area (Acres) Location*
2753 &40 31/20/26
2754 438 EL of 6/21/26 & EL of 7/21/26
2755 636 18/21/26
2756 639 13/21/27
ORANGE 2757 636 14/21/27
GROUP 2758 630 11/21/27
2760 319 W1 of W3 of 12/21/27 &
W1 of Wi of 1/21/27
3003 640 19/20/26
3004 640 30/20/26
¢ licences 5418 acres
12 640 El & B of W3 of 1/21/27 &
Wk of Wk of 6/21/26
144 320 EX of Wi of 6/21/26 &
' EL of W3 of 7/21/26
2759 588 2/21/27
RED 2761 &40 35/20/27
GROUP 2762 640 36/20/27
3009 440 13/20/27
3010 320 E% of 23/20/27
3011 640 24/20/27
3012 640 25/20/27
3013 640 26/20/27
10 licences 5708 acres
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Licence No. Area {Acres) Location
2991 320 Wi of 17/19/26
2992 316 N2 of 18/19/24
2993 &40 19/19/26
%R—R%"l")—ﬂ;" 2994 321 W of 20/19/26
2995 320 W3 of 29/19/26
2998 320 WL of 32/19/26
2999 320 W of 5/20/26
7 licences 2557 acres
2996 635 30/19/26
2997 642 31/19/26
3000 642 &/20/26
3001 642 7/20/26
L 3002 640 18/20/26
3005 320 N3 of 25/19/27
3006 640 36/19/27
3007 640 1/20/27
3008 640 12/20/27 |
@ licences 5441 acres
Totals: 35 licences 19,124 acres

* Section/Township/Range (West of the 6th Meridian, Kamloops Land District).

HISTORY

Coal in Upper Hat Creek Valley was reported by Dr. G. M. Dawson :
of the Geclogical Survey of Canada in 1877 and 1894." The only coal exposures g
were along the banks of Hat Creek, where the overburden cover had been removed
by creek erosion. By 1925 three shallow shafts and two short adits had been driven
into the cod! dlong the creek and seven holes had been bored into it. No further
work was done on the deposit until 1933,

From 1933 until 1942 a few hundred tons of coal o year were produced
from the property and sold in the nearby towns and villages. No work was done
from 1942 to 1957, In 1957 the property was optioned by Western Development
and Power Ltd., a subsidiary of B. C. Electric Co. Ltd., at which time one Crown
Grant claim was extensively explored by surface diamond drilling.
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Following the acquisition of B. C. Electric by the Province of
British Columbia, the ownership of the one explored Crown Grant claim and two
coal licences comprising the Hat Creek coal property passed to British Columbia
Hydro and Power Authority. No further exploration was done on the property until
mid-1974, when B, C. Hydro began definitive drilling of the deposit. In 1974
B. C. Hydro acquired coal licences covering most of Upper Hat Creek Valley.
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GEOLOGICAL SETTING

The valley of Upper Hat Creek is underlain by sedimentary rocks
of the coal-bearing Coldwater Formation, of early Terfiary age, flanked by older
sedimentary and igneous rocks of the Cache Creek Group, the Spences Bridge Group,
and the Mount Lytton batholith, and capped in several places by later Tertiary vol -
canic rocks,

OVERBURDEN

Bedrock in the valley is for the most part mantled by overburden ranging
from a few feet up to 400 feet in thickness, consisting mostly of glacial till, or
sands and gravels deposited under conditions associated with the glaciation of the
valley. As aresult, outcrops generally ore sparse, and rocks of the Coldwater
Formation, in particular, are exposed in only a very few places, including creek-
bed outcrops near the north end of the valley that gave rise to the initial
discoveries of coal at Upper Hat Creek. Glacial till extends fo the west side of the
valley for its full length, 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 towards the west. Much of the east side is blanketed by silt,
sand and/or gravel, some of it having been laid down {as in the northeast corner of
the valley) in a glacially-dammed fcke, or by streams discharging into such a lake.
From topography, drilling results, and the known distribution of outerops, it appears
that overburden is relatively shallow over much of the east side of the valley. At
the foot of steep limestone bluffs at the north end of the valley, and at the south end
near the head of Oregon Jack Creek, talus slopes cover an appreciable area.

BEDROCK

Along the sides of the valley, and in much of the southem half,
the Coldwater Formation is also covered by extensive volcanic rocks of Late Tertiary,
probably Miocene, age. The varieties of volcanic rocks are described under
"Exploration Results ~ Rock Types".

The sedimentary rocks of Upper Hat Creek Valley are the erosional
remnants of a formerly much larger sedimentary besin that may have extended for some
hundreds of miles along the eastem flank of the Cocst Range mountains that were
undergoing tectonic uplift during Early Tertiary time. The existing coal deposits
of the Princeton, Tulameen, Merritt and Cariboo (south of Quesnel) areas very likely
had a common origin in river~delta swamps along the shoreline of o continental sea
that trended northwest -southeast along the flank of the emerging Coast Range mountains.
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The Coldwater Formation in Upper Hat Creek occupies a "basin™ in
a geomorphologic sense only; tectonically, it lies in a "graben", or down-dropped
fault block. On the east, west and north, the block is bounded by major longi-
tudingl fault systems, and is cut in several places by cblique transverse faults,
some of which transect and offset the longitudinal fault zones. Within these fault
blocks, the coal-bearing sedimentary rocks are broedly folded, forming a southward-
plunging syncline near the north end of the valley, and a complex of anticlines
and synclines further south, As a result of this faulting end folding, the coal beds
of the Coldwater Formation lie ot widely-varying depths below the surface of bedrock,
the depth changing abruptly within o few tens of feet of horizontal distance.

Individual rock types are described under "Exploration Results".
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DESCRIPTION OF EXPLORATION WORK CONDUCTED

SURVEYING

Vertical aerial photography, ground confrol and photogrammetric
mapping were carried out in Upper Hat Creek Valley in June 1975. The work
was confracted to McElhanney Surveying and Engineering Ltd. of Vancouver, 8.C,

From the aerial photography, a topographic map was prepared at
a scale of 1" = 2000', covering the valley of Upper Hat Creek for a distance
of 15.7 miles from north fo south, and a width of 6.6 miles. This distance takes
in the valley from just north of the juncfion of the Upper Hat Creek road with
Highway 12, to Blue Earth Creek, a fributary of Hat Creek at the south end of
the valley. Laterally, the map extends to about the 5,000 foot elevation on the
east side of the valley, and 5,000 to 7,000 foot elevation on the west side.

Elevation controls were established by setfing up a total of eleven
bench marks, and running third-order levels from a Dominion Government geodetic
bench mark at Carquile, near the junction of Highways 12 and 97. A total of
17 other stations provided vertical and horizontal control by triangulation.

Before the aerial photography was carried ouf, all existing drill
sites were, where practicable, flagged so as to be visible from the air. The
locations and elevations of these drill sites could thus be determined by photo-
grammetry, The holes drilled after the cerial photogrophy was completed were
surveyed by stadia transit from the holes located by photogrammetry.

: The grid system of coordinates that had been set up for use in an
earlier drifling program in 1957-1959 was re-esfablished in 1974 for the current
exploration project. The grid wes amended in 1975 by adding 70,000 feet to
the northings and 10,000 feet to the ecstings, in order to establish a consistent
system of posifive coordinates for subsequent data processing applications. The
1975 surveying program tied in the control stations and drill holes, as noted
above, with this system of coordinates.

An unconirolled topogrophic map, af a scale of 1" = 400°, covering
an area of about 11 square miles, had been prepared in 1974 by Pacific Survey
Corporation, of Vancouver, B,C., from aerial photography flown by the Federal
Government in 1971, As the exploration program advanced, it required topo-~
graphic surveying of greater precision and wider areal coverage.
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From the 1975 cerial photography, in addition, an orthophotograph
was prepared at the same scale as the fopographic map (1" = 2000'), covering
the same area. Topographic maps and orthophotographs were also made at a
scale of 17 = 400", fo cover fwo smaller areas, adjacent to each other, that
included the principal exploration drilling targets, i.e. the No. 1 and No. 2
coal deposits.

The base map at 1" = 2000' on which geology and other informa-
tion is plotted, (Fig. 4), is itself submitted herewith as the product of the above-
described survey work for which credit is claimed in the present assessment report,

DRILLING SITE RECLAMATION

As a matter of routine all drill sites were cleaned-up and levelled
after drilling finished. The drilling mud was pumped out of the pits and trucked
to a central disposal pit.

The seeding and harrowing of drill sifes wos completed by using
a team of horses to pull the harrows. This proved o be much more practical
than a tractor in the restricted space of the fypical drill site, The seeding was
completed in the late fall so that the spring moisture would enhance the growth.

Drill-hole collars were marked by 4" x 4" posts, painted white
and stencilled with the numbers of the drill holes.

DRILLING

Sixty-five holes totalling 62,555 feet were drilled during the as-
sessment period, efght on licenses of the "BROWN" group (No. 24) and twenty-
eight in the "YELLOW" group (No. 23). Footages, co-ordinates, etc. for these
two groups, are listed in the accompanying fable. The drilling was contracted
to D.W. Coates Enterprises Ltd.

In all instances, overburden was friconed. Bedrock was normally
cored continvously, using NQ wireline equipment {Longyear "Super" 38 drills),
but at times, in the soft, squeezing ground, iricones were used. Drilling was
underway prior to the initial assessment date {1 May, 1975) but ended in mid
February, 1976, before the end of the assessment period. Acid etch dip tests
were faken in most holes.
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DRILLING DETAILS - GROUPS 23 and 24

-

Coordinates Footage
Hole Lic. Qver~
No. Group | North Fast |burden | Coal* | Total Remarks
75- 68 23 53,341 | 21,577 140 1449 1843 Completed.
- 72 24 29,800 | 20,550 | 172 0 886 Abandoned-rods
broke.
-73 23 50,871 122,523 | 125 1737 1940 Abandoned-bit
sheared-off.
- 74 23 48,096 | 24,458 | 275 1957 2232 Completed.
-75 24 21,820 | 26,380 | 230 0 398 Abandoned-squeezing.
- 76 24 21,500 | 25,440 83 0 1300 Completed.
- 78 23 54,334 | 23,529 | 130 21 723 Abandoned-squeezing.
- 79 24 45,268 | 25,453 33 1294 1948 Completed.
-~ 79A | 24 45,281 | 25,679 13 0 297 Abandoned-caving &
squeezing.
- 81 23 55,015 | 21,067 84 1676 1838 Completed.
- 83 23 50,762 | 21,367 | 122 0 808 Completed.
- 83A | 23 50,762 | 21,367 | 122 0 262 | - Abandoned-bit
sheared-off,
- 86 23 50,718 | 21,367 | 170 0 414 Abandoned-squeezing.
- 88 23 55,261 | 21,715 50 758 218 Stopped in squeezing
ground.
- 89 23 55,733 | 22,081 0 568 713 Abandoned in fault
zone.
- 90 23 55,752 161 181 467 1508 Completed.
- 92 23 50,868 | 22, 97 1458 1832 Completed.
- - 93 23 50,498 | 23,533 80 337 4563 Abandoned-squeezing.
- 94 23 47,8461 23,155 | 313 0 313 Abuandoned-caving.
- 95 23 49,881 | 23,925 | 224 1283 1507 Completed.
- 96 23 45,496 | 24,704 | 212 0 332 Abandoned-squeezing.
- 97 23 48,004 | 23,590 | 285 1067 1508 Complefed.
~ 98 23 45,403 | 24,808 | 245 0 408 Abandoned-squeezing.
“ - 98A | 23 45,400 | 24,808 | 256 0 256 Abandoned-squeezing.
- 99 23 49,881 123,935 | 225 69 294 Abandoned-squeezing.
-100 24 45,538 | 26,803 5 521 1507 Completed.
~101 23 45,245 | 24,223 | 327 967 1508 Completed.
-103 24 47,912 | 25,478 | 150 0 1202 Completed.
~103A | 24 47,912 | 25,473 | 240 0 667 Abandoned-squeezing.
-104 23 49,791 | 24,146 20 136 702 Completed.
~-105 23 53,539 | 23,350 | 190 0 895 Abandoned-squeezing.
-105A | 23 53,411{ 23,393 | 160 o 315 Abandoned-squeezing.
76-114 23 55,621 | 23,043 .1 155 0 382 Abandoned-casing
broke.
-115 23 53,139 | 22,587 | 105 698 1007 Completed.
-116 23 55,621 | 23,044 | 160 0 495 Abandoned-squeezing.
-119 23 53,566 | 21,597 | 140 628 1007 Completed,

* Total thickness of coal-bearing beds; includes some partings and low quality beds.
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GEOPHYSICS

Surface

In the latter half of May 1975 a trial surface gravimeter survey
was conducted in the vicinity of a known thick section of coal (drill hole No.
62). The results were considered sufficiently encouraging to justify extending
the coverage over the entire southern part of the valley on east-west lines 4000
feet apart. Eventually, similar coverage wos extended over the No. 1 deposit
and a potential thermal plant site to the north of the No. 1 deposit, Also, one
[ine was extended three miles to the east of the No. 1 deposit in an area where
geological mapping showed thin coal beds to be present in favourable Coldwater
Series sedimentary rocks.

The gravity fieldwork, carried out by C.A. Ager and Associafes
Ltd., was completed in late July, 1975. The results are shown on Figure 5. The
gravity low generally conforms to the coal-bearing areas of the valley.

Down-hole

As standard practise, all drill holes on the Hat Creek property
were electro-logged. Exceptions occurred only when drill hole conditions pre-
vented such logging. The major problem encountered was squeezing of the hole
walls which prevented passage of the logging equipment (and might have resulted
in the loss of the down-hole equipment). To minimize the problem, most holes
were logged through the casing and/or drill rods before they were pulled out of
the hole. Open-hole logging was attempted coffer the drill rods and/or casing
were pulled. However, where squeezing became excessive, even the drill stem
could not be left in the hole and thus, geophysical logging was impossible.

All down-hcole eleciro-logging was ¢ompleted by Roke Qil Enter-
prises Ltd. employing a fruck-mounted recorder and probe winch. The fwo most
common logs recorded were density and gamma ray. Because the caliper (hole
diameter) and resistivity logs could not be obtained through the drill stem, they
were less commonly obtained. Results were recorded on fransparent logs with
a scale of 1 in, = 20 ft. These were later reduced to 1 in. = 40 ft. for con-
venience of handling.

The geophysical logs for the holes drilled on Group No. 23 (Yel-
[ow) and Group No. 24 (Brown) during the assessment period are appended, (Ap-
pendix 11).

The following table indicates the proportion of drill footage on
Groups No. 23 and No. 24 that it was possible to geophysically log.
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GEQPHYSICAL LOGGING FOOTAGE

/M mmy I

Hole No. Length(ft.)
75- 68 1,843
- 72 886
- 73 1,940
- 74 2,232
- 75 398
- 76 1,300
- 78 723
- 79 1,948
~ 79A 297
- 81 1,838
~ 83 808
- 83A 262
- 86 414
- 88 ?18
- 89 713
- 90 1,508
- 92 1,832
- 93 443
- 94 300
- 95 1,507
- 96 332
- 97 1,508
- 98 256
- 98A 408
- 99 294
-100 1,507
~101 1,508
-103 1,202
~-103A 667
~104 702
-105 895
-105A 315
76-114 382
-115 1,007
~-116 495
-119 1,007
Total 34,615
% 100

Gamma Ray Density Caliper* Resistivity*
1,830 1,830 100 100
806 806 -—- -
1,940 1,940 715 715
2,140 1,894 500 780
1,270 1,270 618 670
610 630 - -
1,930 1,930 - ——
290 290 - ——-
1,838 1,838 1,743 1,743
786 786 - -—
Q00 900 640 640
650 650 620 600
1,500 1,500 ansn e -——
1,750 1,750 ——- -—
385 385 - -—
1,490 1,490 -— -—
1,500 1,500 — -_—
1,500 1,490 —_— -—
1,480 1,480 -—— -—
1,185 1,185 ~—— -
4685 4685 ——— -—=
580 580 - ———
285 285 —— -
990 990 - ———
280 280 - ———
980 980 ——= ———
29,580 29,344 4,936 5,248
85 85 14 15

* logged in open-hole only; not through drill stem or casing.
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SAMPLING AND ANALYSES

The core from all drill intersections of coal, shaly ccal and coaly
shale was sampled and analysed. Somple intervals varied from a minimum of
ahout 5 feet (occasionally less) to a maximum in the order of 50 feet. The in-
terval was generalfy determined by lithology except where lengthy homogeneous
sections were encounfered; in such cases the maximum interval was applied. The
core was split lengthwise by diamond sowing with one half sent for analyses and
the other half retained in the core boxes {which are stored on the site).

Analyses were done by Commercial Testing & Engineering Co.,
Loring loboratories Ltd. and General Testing laboratories with check samples
from each being sent to the other two.

Proximate analyses were obtained for all somples whereas ultimate,
F.5.1., grindability, specific gravity, equilibrium moisture, etc. were obtained
only for a selected few samples. Some rock fests have alse been conducted as
well as preliminary mineralogical studies. After the results have been checked
they are input to the B.C, Hydro computer. The computer output is in the form
of individual samples (at 0% and 20% moisture) and drill hole averages. Further
manipulations are possible and have been done. Computer print~outs are ap-
pended {Appendix |11}, Andalyses certificates are on file in the offices of Dolmage
Campbell & Associates Lid.

GEOLOGICAL MAPPING

Concurrently with the diamond drilling program, geological mapping
of Upper Hat Creek Valley was undertaken. The mapping had been started in
the fall of 1974 but was discontinued during the winfer months.

In view of time [imifations, mapping effort was concentrated on
areas in which the relationship of the Coldwater Formation fo the later volecanic
rocks might be clarified. Thus the northwest, northeast and east-central portions
of the valley received the most atfention. For geclogical data pertinent to the
western margin and south end of the valley, acknowledgement is made of the
courtesy of Dr, N. Church, of the B,C, Department of Mines, who spent several
weeks in the Hat Creek~Cache Creek area during the summer of 1975, and kindly
made the results of his work available.

Field mapping was carried out mostly by Brunton-compass traverses
on foot, using four-wheel-drive vehicles for access to fraverse areas. Observa-
tions were located on overlays over aerial photographs and the data compiled on
a topographic map atf a scale of 1" = 2000,
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The geological compilation map submitted with this report (Fig. 3)
is of a preliminary nature. A final interpretation will require microscopic exam-
ination of rock specimens, and correlation of mapping data with the results of
drilling and geophysical surveys.
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EXPLORATION RESULTS

ROCK TYPES

a) Basement
Cache Creek Group ~ Permian:

This group is divided into two components: the Marble Canyon
Formation, consisting of massive limestone, in places recrystallized; and an unnamed
mixed suite of greenstones, phyllites, cherts and other sedimentary and volcanic rocks
displaying slight to moderate low-grade metamorphism.

The Marble Canyon limestones are in fault contact with Tertiary
rocks on the northwest, north, east-central and southeast margins of Upper Hat
Creek Valley. The mixed suite abuts against Tertiary sedimentary rocks on the north-
east margin, i.e. on the western slopes of the Trachyte Hills, but the nature of the
contact is not clear. The Marble Canyon limestones in some places enclose small
lenses or pockets of the greenstone suite. In Upper Hat Creek Vadlley, thisis
observed in the massive limestone bluffs just north of the road leading to Oregon
Jack Creek, and it is a familiar feoture of the limestone deposit being worked by
Steele Bros. Ltd. in their quarry near Crown and Pavilion lakes. Much of the
Marble Canyon limestone is so massive that bedding cannot be determined, buf at
the north end of the valley, there is evidence of bedding striking approximately
north to northwest, with very steep to vertical dips. By controst, on the ecst-
central margin of the valley, dips are also steep but the bedding strikes approximate-
ly east~west.

Spences Bridge Group - Cretaceous

Rocks of this group are exposed along the west-central and southwest
margins of the valley. The few outcrops seen in the course of mapping consist mostly
of dacite and andesite volcanics showing @ moderate degree of alteration. They
were not seen in contact with the Tertiary sedimentary rocks.

Mount Lytton Batholith - Cretaceous

Grancdiorite and dicrite intrusive rocks flank the northwest comer
of Upper Hat Creek, but appear to be separated from the Tertiary sedimentary rocks
in the valley by a narrow septum of Cache Creek limestanes of the Marble Canyon
Formation.
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b} Coldwater Formation - Eocene (Early Tertiary)

Although outcrops are rare, it is known from dicmond drilling that
the entire valley of Upper Hat Creek is underlain by silistones, sandstones,
conglomerates and coal that make up the Coldwater Formation. Also, numerous
exposures of rhyolitic tuffaceous rocks, in the east—central portion of the valley,
may form part of this unit. Knowledge of the Coldwater Formation in Upper Hat
Creek Valley comes mostly from drill cores.

Coldwater beds are more abundantly exposed in an area that straddles
Highway 12 several miles to the northeast of Upper Hat Creek, but the rocks seen
in that location probably belong to a portion of the stratigraphic section lower than
that seen in drilling in Upper Hat Creek Valley. They consist of a cyclical sequence
of conglomerate, sandstone, and siltstone, with minor shale and volcanics, of which
four cycles totalling about 4500 feet in thickness were mapped by Dr. T. Hoy of
the B, C. Department of Mines in 1974,

Of these, the uppermost 1000 feet may correspond to the "besal™
beds, intersected by drilling in Upper Hat Creek Vdlley, that underlie the coal - :
bearing beds. The drilled portion of the Coldwater section may total as much as
5800 feet of conglomerate, siltstone, shale and coal; of this the "basal” 1000 feet i
just noted (in very general figures) includes appreciable sandstone and conglomeratic
sandstone of volcanic origin, some of the enclosed pebbles apparently being derived
from older volcanics, such as the pre-Tertiary Spences Bridge Group. Of this 5800
feet, up to 2200 feet consists of coal with some intercalations of minor siltstone
and sandstone.

This thickness for the coal is derived by tentative correlation of
coal strata from a number of drill holes in No. T deposit. However, in No. 2
deposit there may also be a true thickness of coal of around 2200 feet, but this is
made up of a principal layer up to 1500 feet thick, and another layer (of lower
quality than the former) of about 700 feet in thickness. The top of the principal
layer has been recognized. in several holes by the gradational character of its
contact with overlying clayey siltstones, but no drill hole has yet traversed the entire
thickness of this coal layer. As the two layers appear to be in fault contact, it
cannot be entirely certain that there is no stratigraphic overlap.

The coal sequence is overlain by at least 1000 feet of uniform siltstone
which may or may not have thin ceal or coaly beds intercalated with it immediately
above the main coal layer. This may be equivalent to a thick monotonous section
(1000-2000 feet thick) of claystone that is adjacent to a fault zone that truncates
No. 2 deposit on'its west side. The claystone here is overlain by interbedded siltstone
and conglomerate.
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The Coldwater Formation could thus be up to 9300 feet thick,

as follows:-

Siltstone or claystone with overlying conglomerate 2000
Codl o . _ 2200 500"
Coarser clastics, including volcanogenic

sandstones and conglomerates 1600
Remainder of coarse cyclical clastics as in

northeast block 3500

9300

An eroded surface was developed on this sequence, and this in turn was covered in
part by Late Tertiary volcanic rocks.

c) Volcanic Rocks

These volcanic rocks, all probably of later Tertiary, e.g. Miocene
age, comprise several phases whose interrelationships may be surmised, but cannot
be proven because of the lack of contacts between rocks of different phases.

From older to younger (probable order), they are:-

i} Flow rhyolite and rhyolite tuff, lapilli tuff, tuffaceous siltstone,
sandstone and conglomerate,

The most northerly exposure of this rock is in the nose of the low hills
immediately eqst of the upper road and just north of Medicine Creek, where westerly-
dipping {(40-45") tuffacecus sandstone and siltstone appear to be roughly confermable
with basalts and dacites that flank these hills. This rock is seen again in a series
of exposures in the wooded hills of the east-central portion of Upper Hat Creek Valley,
close to the road, from White Rock Creek for perhops three miles to the north.

They include lapilli tuff (with small ‘nodules® of darker volcanics in a white matrix),
massive dense tuffaceous sandstone, and silty to sandy tuffs that include conglomerates
and clearly show water-laid, horizontal stratification. One such exposure even

has large angular, rafted blocks of older basalts within well stratified tuffs. One
occurrence of white rhyolite with very distinct flow banding, lying within a few
hundred feet of a (probable) fault contact with Cache Creek Group limestones
northeast of the head of White Rock Creek, probably also belongs to this unit,

No estimate of total thickness of the rhyolite volcanics can be made,
but if the cliffs of conglomeratic tuff in Medicine Creek are part of this unit, they
may be at least 150 to 200 feet thick.



Y1

]

1

r
|

—

— -

A

DOLMAGE CAMPBELL & ASSOCIATES LTD. - 17 -

ii) Interfingered breccias and flows of basalt, or of reddish-
brown volcanic rocks of slightly less basic composition. In places the breccia
matrix consists of well-lithified material of composition comparable with that
of the fragments, elsewhere (but commonly in close associction with the former)
it is of a more friable, less cohesive material resembling ¢ volcanic mud.

These rocks flank the low hills that run northward from the White
Rock Creek area to Ambusten Creek, and may include the area between Ambusten
and Medicine creeks. In only two places are they actually exposed on the tops
of these hills. They probably include the breccias resembling mud-flows that are
seen along Upper Hat Creek road just south of Ambusten Creek. They may also
include basalt breccias near Finney and Aleece lakes (NW margin of Upper Hat
Creek Valley).

iii) Dacites and/or andesites, in flows and breccias, medium to
light greenish-brown or green, in places with a pronounced platy parting habit
that may reflect flow-structure or the cooling of sheets of molten flow material.
In places they are almost cherty.

These rocks are seen almost exclusively flanking the hills just east
of the road north of Medicine Creek, and because of their steep westerly-dipping
flow structure and parting planes, at first seem roughly conformable with the nearby
Coldwater beds intersected in DDH 74-36, and thus old enough to have undergone
deformation along with the Coldwater Formation. However, the flow structure is
probably an initial, not a secondary or deformational, structure, and these rocks
are most likely to be part of the late Tertiary (Miocene) vulcanism.

iv) Basalt flows, dark brown, very fresh-looking, commonly with
fine-grained olivine phenocrysts. These rocks are partially preserved as a capping
of the line of hills in ii) above, and in a small area just north of Harry Lake {NE
margin of Upper Hat Creek Valley), where they form a series of three or more
sill-like ledges with abruptly stepped edges.

v) Basalt scoria and breccias, of relatively fresh appearance,
partly surrounding the "Dry Loke" of the No. 1 codl deposit area, and forming
a short ridge or bench about one mile northwest of Dry Loke, uphill to the west
of the Houth meadows (NW corner of Upper Hat Creek Valley).

Amygdaloidal basalts that underlie a prominent elongate hill
immediately south of Finney Lake appear to be old enocugh possibly to be Early
Tertiary in oge, perhaps older than the Coldwater Formation.
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Until radicactivity—dating of these various volcanics is available,
it is reasonable to suggest that all of them {except the last-mentioned) formed
part of a series of volcanic episodes that followed Coldwater deposition in late
Tertiary time, ie. they probably correspond generally to the Kemloops group of
volcanic rocks seen near Cache Creek and between there and Kamloops. One
is tempted to suggest that the striking linearity of the "flanking” volcanics along
the eastern slopes of Upper Hat Creek Valley could be linked to a system of
volcanic vents and fissures, perhaps controlled by the same fault systems that
produced the Hat Creek graben structure. However, other than this partly-linear
distribution of volcanic cutcrops there is no evidence to support the suggestion.

CORRELATION

Correlation of coal and other rock types from drilling results is
difficult from the amount of data presently availeble. Lithological and down-
hole geophysical logging and proximate analytical results are all employed where
available. Physical problems encountered are wide hole spacing (due to the early
stage of exploration, topographic conditions, and land ownership) and hole sque-
ezing {which results in non-completion of some holes and the incbility to geophys-
ically log others). Geological hindrances to correlation are faulting, lensing of
units along strike and/or dip, folding, variation in ash or carbonoceous compo-
nents in coal and coaly rock, and lack of marker horizons.

Gross correlations can be based on coal versus non-coal sections,
and on conglomerate or conglomeratic sandstone zones. More detailed correla-
tions generally must rely on geophysical signatures of rock units which, because

of the reasons noted cbove, are often non-consistent even over short lateral intervals.

It is expected that as more data becomes available from closer
spaced drilling, correlations within the coal deposits will become easier and the
configuration of the coal seams will be much better understood.

NATURE AND CONFIGURATION OF COAL

Exploration conducted since the early summer of 1974, and still
continuing, has indicated two separate coal deposits in Upper Hat Creek Valley.
The No. 1 deposit is situated near the north end of the valley, and the No. 2
deposit in the approximate north-south centre of the valley (Fig. 3). The drilling
filed as work~assessment on the RED and ORANGE Groups was all done in and
about the north end of the No. 2 deposit.
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The No. 1 deposit contains two major coal layers; No. 1 Seam,
400 to 600 feet in thickness, and No. 2 Seam, about 1600 feet in thickness,
At least three major, steeply-dipping normal faults have dislocated the coal-bearing
strata into several blocks which have yet to be positively correlated stratigraphically
with one another.

The No. 1 deposit consists principally of a one-mile north-trending
length of No. 2 Seam which is dipping steeply westward, flattening in dip at a
depth of about 1600 feet. The deposit is terminated on the south and east by
block faults and rises gradually to the surface to the north and west (as No. 1
Seam). The main body of the coal deposit, represented by No. 2 Seam, is ap-
proximately 5000 feet in length and 3000 feet in width at the surface and reaches
its maximum depth below surface of dbout 1600 feet at its south end.

The No. 2 deposit is not well understood as yet, It is elongated
in @ NNW direction; total length is approximately 19,000 feet and average width
about 2500 feet. It locally subcrops ot bedrock surface but elsewhere may be
overlain by up to 600 feet of fine grained c¢lastic sedimentary rocks. Maximum
drilled vertical thickness is 1950 feet. Present, rather sparse, information suggests
that the coal may occur as a gentle anticline with axis approximately along the
elongate centre of the deposit. Both limbs may be disrupted or terminated by steeply-
dipping normal faults.

COAL ANALYSES

Results of proximate analyses indicate the following characteristics
for the Hat Creek coal deposits, {at 20% moisture}:

Meaximum Minimum Rarge Mean
Ash (%) 65.7 9.6 56.1 28.4
Volatile Matter (%) 32.1 2.9 29.2 26.8
Fixed Carbon (%) 39.4 1.7 37.7 23.9
Gross Calorific Value {Btu/lb.) 9013 519 8494 5814
Sulphur (%) 1.9 0.0 1.9 0.13

Moisture (%) ~ in-situ moisture is estimated to be 20%

The relationship between ash and calorific value con be expressed
by the following regression equation:
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Ash (%) = 13080 - 160.6 x CV (Bry/1b.)

As more data becomes available these figures may alter slightly.
As well, results for the No. 1 and No. 2 deposits will be determined separately.

The rank of the coadl is Subbituminous B; it is non-coking.
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CONCLUSIONS

At least two major coal deposits, termed No. 1 and No. 2, occur
in Upper Hat Creek Valley within coal licences held by British Columbia Hydro
and Power Authority. Exploration work conducted within portions of these licences,
the RED group and the ORANGE group, during the perieds 16 May fo 23 September,
1975 and 10 February to 23 Sepfember, 1975 has helped to indicate the extent,
limits, configuration, and quality of the No. 2 deposit and, to a much lesser degree,
of the No. 1 deposit.

Diamond drilling results (lithologic logs, geophysical logs and
analyses) have provided the most definitive information about the coal character-
istics and configuration. The geological mapping has contributed to a better under-
standing of relationships of various rock units and of the composition and structure
of the individual units. The gravity survey results have shown that the two known
deposits occur in a distinct [inear gravity low; it can therefore be postulated that
more deposits or coal occurrences may be situated elsewhere within this anomalous

zone.,
Exploration of the deposits and the valley is continuing.
Respectfully submitted,

DOLMAGE CAMPBELL & ASSOCIATES LTD.

Y o e - \'.‘ S
L.T. Jory, Ph.D., P Brg
Exploration Manager.
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] i 1 SAMPLE DATA { MOISTURES | DrRY BASIS I ESTIMATED IN-S1TU HMOISTURE OF 20C.00% |
T T L N L e e R e R e e s e e el

[ R T " FDOTAGE 1 % | 1 i IerOSSH i | i | t 1GROSST I I T
PIZOIHOL | I /D [ ®trararrkerrkterkkx] %} AS | % t % + % {80l % | % ( % I % + % 1 £ 18701 % | T | % |
{ | &1 41 FROM { TO [|LENGTHIEQUILIRECYDL ASH | v.M.l F,C.1 /LB.ISULFRL SODAIPOTAS| ASH | V.M.l F.C.! /LB.ISULFR] SODAIRGTASI
l##t!#.t’t##lt*lt##'*##tﬁ*l!*#*#*l**#t#l###t#i#t*#¢|¢$#$$|$*$$#|$*¢¢lﬁ##*#ll*##t#|l#*t#|**###|#$t*#|**t##l#*##*]*####It*‘tk'tt**|
.{QI___ggzqgglAjgglur_;73.§wALf :gl ) ;z,gﬁ;zgl§3M3§:9§“51.4§”“9595"_qivg‘A__UA“AJ_mtla.ap 28,52 33,19 1676 0.58 :
}CT 77,0241 773.5 &11.0 , 19.77:34.36 30.94 34.70 7852 (.84 }2?.49 24,75 27.76 6282 0.67 :
:CT 77-0:5: Bll.0 &47.0  3&. o: 15.55:42.43 29.04 268.53 6546 0.65 ;35.94 23.23 22.83 5237 0.52 :
:CIV‘V}TTQEQ: §§11q_mag4,q",“31,o: i 12.7a:57.97 27.56 14.48 3480 C.3& ,313 7.491:45.37 22.04 11.58 2784 0,28 L250 .390:
:Ct 7?-027: BB4.0  904.0 20.0: 15.75’&0.25 21.85 17.90 4143 0.68 :43.20 17.48 14.32 3314 0,53 :
:cr 77-025: 904.0 928.0 24.0: 19.22:43.35 27.90 28.25 6572 D.56 :gs.oa 22,32 22,80 5258 0,45 :
:cr 77-&29: 928.0 953.0 25.0= 13.28:54.23 26438 19.33 4749 0.78 :43.43 21,1} 15247 3799 0,83 :
:CT 77-0531 $53.0 96940 16-0: 19.69:45.13 29.05 24.82 5964 0.73 }36.91 23,24 19.85 4772 0.59 :
icr 77—&31: 965.0 934.0 15.0: 19.25:46.02 29.54 24,45 5981 0.57 =3b.31 23,63 19.56 4785 D.4b :
:ET 77—032: 984.0 992.0 a.n} lT.lOtEb.Té 23.09 20416 4250 0.99 :45.40 18.47 16,13 3s006 o.79 :
:cr 77-035} 992.0 §99.0 7.0} 15.64:71.60 18.14 10.27 2262 D.36 :57.23 l4.%1 £.21 1809 0,28 l
-:ET 77—33«; 965.,0 1033.0 34.9} 19.30;44.«0 27,97 27.63 46506 0.76 480 .373}35.52 22.37 22.11 5204 D.60 .3B4 .2 93:
:91__m11:93?’!93399.19?9:9"_”.?10{_w_nw19t54:“?925.E?e!&"?Ez?IWLé3%?mL9;2?uuhu,mg&, :35-&3,21-39 23.168 5060 0.80 :
{cr 77—036:1040.0 1064.0  24.01 16.29159.06 22.35 18.59 4231 0.57 :47.25 17.88 14.87 3385 Q.46 :
lcr 77—037:13b4.0 1085.0 21.0: 13.25:45.23 27.61 26.12 6073 0.49 ;37.nz 22.09 20.89 4859 (.39 :
:g;___lj;giagxnas.a 1q9§.q___“g:g{__m__g;,ﬁgi26,15_;5523“33313“_9252_ 0.51 :20.95 27.46 31,59 7402z 0.4l “__“_“m}
:cr 77-039:1094.0 1104.0 10.0} 16.63:47.69 29.70 22.61 5748 0.32 =3s.1s 23.76 16,09 4592 0,26 :
:LT 71-04u:1lu4.n 1138.0 34.0: 19.31=45.53 28,27 26,20 6220 0.33 :36.63 22.61 20,96 4976 0,27 :
:cr___vT-p41}1lsa.o lle.Q___LE:Q:“"_“m_lqlb?}59:5@ 36,92 3.53 2471 0,26 :47.a5 25.53 2.82 1977 o.21 :
:cr 17-9«2:1155.0 1156.0 #o.o} 20.25:45.03 26457 2B.3% 6412 D.34 486 .378:36.03 21.26 22,71 S130 0.27 .389 . “?
}cr 77—043!1195.0 1234.0 33.0} 22.02}33.05 35.82 31,14 T975 Q.35 }za.e« 25,65 24.91 6380 0,28 :
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:CT 77—045}1253.0 1287.0  34.0| 18.71143,23 29,15 27,03 5359 0.25 :34.58 23,80 21.62 %287 0.20 :
:ET 71-0«6:1231.0 132T.0 40.0: 21.68:37.51 30.52 31.97 7472 0.29 :30.01 24,41 25,58 5978 0,23 :
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ITZDMHOLAT/D [ ewakmmmrnnpnsrens| % | A3 1 X |- % F % (BTUL % | ¥ ¢t % 14 2 4 = { 2 latw;el £ | 2 | £ 1

{ L s | & | FAOM | TO [LENGTHIEQUILIRECVDT ASH [ V.Mel FuCal ZLB.ISULFRI SCDAIPOTAS] ASH { VeMal FuCol ZLBalSULFRI $0ODAIPOTASI
Prwd ks Prew | wpknnn | sanern | drnes| ordes | mrras] Srne | ok ] kMo ] donmok ] dork s | skt [ Shees | Sreee [ Reka | dobknn | matax {Txsrs] Froex] 2hsaw |

) ,gr 77~o471;3;?2q‘i;gj.gfﬁﬁ;g,p:_ "‘”*gj,ﬁb:EQ.ZD 34.22 36.58 8864 0.28 :23.36 27.38 29.26 7091 0,27 ,:
}cr 77-04311357.0 1387.0 30.0’ 23.05:30.44 33.20 36.36 B704 0.22 :24.35 26,56 29.09 6963 0.18 :
fcr 77-049:1337.0 1437.0 so.o; 25.53=27.9u 34.66 37,44 8949 0,24 :22.32 27.73 29.95 7159 0.19 :
:cv 77—&50:1437,9“5533:9“__gp,ql “”___g;iqs:gv.ue 36.87 36.07 9015 0.23 “,99?:21,65 25.50 28.85 7212 0.18 .35 ,qva:
fcr 77—051;1437.0 1537,0 53.0’ 21.01:33.93 32.62 33,40 8128 0.20 :27.18 26,10 26,72 6502 0.15 :
:CT 77—052:1537.0 1579.0 42.9} 21.33:22.43 38,15 39,38 9807 Q.19 :17.93 30.52 31.50 7845 (.15 :
:q[__mTT—OSZ:IBTQ.O 1621.0 42.0’7 22.62:22.87 37,19 39,93 9838 Q.19 :13.3q 29.75 31,95 7871 0.16 :
{CT 7?—054:1921.0 1632.0 11.0: 19.96128,16 33.21 38.63 8B4l 0.22 :22.53 26.57 30.90 7072 0.18 :
rcr 77-055:1632.0 1682.0 50.0: 13.30}35.05 33.03 31,91 7853 0,20 =2a.05 26.42 25,53 6283 0.lb :
fcrif 77—056:1aaz.0 1732.0 5o.o= . 20.47:?8,247§5-21736.49 9014 0.28 =22.59 28.22 29.19 7211 o0.22 :
:tr 77-057:1732.0 1782.0 50.0; 23.52=1a.93 .94 44.13 10513 0,22 :15.15 29.55 35.30 8410 0,18 :
=cv 77-058:1782.0 15614.0 32.0: 19.90}13.33 38.01 43.68 10725 Q.24 .38l .066:14.55 30.41 34.93 8580 0.19 ,305 .053:
:cr 77-05q:1514.o 1846.0 3z.o= 23.4&120.77 36,58 42.54 10380 0.24 :1b.b2 25,27 34.12 8304 0.1% :

B L e L e L g T g YU S

U, SR



[~ DATE: 22 5FP 75

TOTAL
TTTUEERIES 1-195 £ 1725.0
SERIES Z01-299 = 0.0
SERIES 301-3%9 @  119.0

SODA § PDTASH TESTS:
T HAXTMUM
MINIMUM
RANGE

WEIGHTED MEAN

_LEXCLUDING SERIES 301-39%1
ARITHMETIC HMEAN
{5ERIES 1-159})

STANDARD DEVIATION
CCEFF, OF VARIATION %

£2<> NOTE:
ONLY THE

REGRESSION EQUATTONS (DRY BASIS): Y
X

{ 55.00% DRY ASH =

HAT CREEK COAL PROJECT =

DIAMOND DRILL HOLE 75-077

STATISTICAL ANALYSIS OF PROXIMATE TEST DATA

™

BTN AR A RO Bk ok R R Rk NN ok ke ke KRR R kRN R N ANk kR kR kR ARk R

~SAMPLE TYPE =~ LENGIH CGUNI | MOISTURES |

DRY BASI

S

| ESTIMATED

IN-SITU MOISTURE OF 20.00%

|$$tt##f$*##|i*iﬂ*#**#‘i#t*t*#*#t**#‘.l*****ﬁ***il***i]*****ti*‘i#*‘*****I**#*t*i***l!##t##*t**#|

! t | |

BT 2 D I S 1 i IGRO5S
ol £ 1 asl = F 21 2 § 81Ul
3 IEQUILIRECVOD] ASH | V.M.l F.C.|

ES

FLBLISULFRI
T | ik s | damammp | o | dokdk s | ook | hokonok okt | Sk aon | kg%

I
| 30.82171.60 38,15 44.13 10725 1.05
i 10.6%9116.33 1B.14 3.53 1643 0.19
; 20.13:53.27 20,01 40.60 9062 0.8
58 | 22.42|35.63 32,39 31,97 7614 0.48
S
i | -
58 : 21.8%]38,52 31,37 30.11 715 0,50
{
| 4,65113.42 4,83 9.38 2176 0.24
1 21.23134,84 15,40 31.09 30.41 46.70

+ B2.43

—.—.LINEAR CORRELATICN COEFFICIENT s  -0,9868 =

= +13426,7T0 ~162.87Y

- 0.06613X

WHERE ¥

I = 1 % I £ {1 =
SODALPOTAS| ASH | VM.

i
i
0,554 0.,487157.28 30.52
0.313 0.066114.66 14.51
0.24] 0.421:42.b2 16.01
:25.51 25,91

{
O.484 0.268(30.81 25.09
I

D.OTB 0.155110.74 3.86

= PERCENTAGE Lf ASH,

% = GROSS BTU PER POUND.

IN DERLVING THE ABOVE REGRESSION EQUATIONS FROM THE 1-199 SERIES SAMPLES,

49 SAMPLES LONTAINING ASH VALUES < 55.00% HAVE BEEN USED.

4%.00% ASH AT 20.00% MOQISTURE |}

[GROSS
2 | 8ty

35.30 85B0
2.82 1330
32.48 7250
23.58 6091
24.08 5725
T.49 11741

T

FoCul FLB.ISULFRI

sk ] dokkkk | e hdn | EEra s b onn] enkaxk |
.

G.B4%
.15
0.9

0.3%5

0.40

C.2Q
134,84 15.40 31.10 30.4F 49,37
*****fffttff*t#**t#l#i#**t#**#*****‘*!##***i*ﬁ##t###t*##*****###v**lt#t#*t***#****#*!*tt#ltl#t#**

4
50CAIPOTAS|

0a493 0.390¢
4250 0.053]
0.153 0.337]

D.3506 0,216

t
|
|
!
|
!

0.063 0.1241

i




[

(" OATE: 22 SEP 15 "HAT CREEK COAL PROJECT "= ETATISTICAU ANALYSIS 0OF PAOXIMATE TEST DATA PAGE 1

DEAMOND DRILL HOLE 75-080

3ok o b ol o o e ok o el Ok sk o e o el o 3 sl e ok e ol o oo i g ok ok ol K Wk R R Mok o a0 ko o 0 0 b ko ool e o o ol oo o e o b b ok R oo ok ok e R R o

] { | SAMPLE DATA 1 MQISTURES | DRY BASIS | ESTIMATED IN-SITU MOISTURE OF 20.0G% |
‘LABIDRLFr&t***t**ﬁ*#*ttt#***#**t'*##t**####*ll*tt##t*###*#*#f#*#*##t*#*#****t*#*#*#***|*l*ﬂt*t**************&l*l*l**i#ﬂ##ti#t#t*|
| | T FOOTAGE | 1 % 1 I I 77 {6Rossl r 1 { | | [GROSS] I | l
VI/D[HOLAT/D | mbammmahnnskanunnnkn| % { AS | % | X | % (870 % | % | £ { 2 § 2 | 2 (@8t £ 1 52 1 38 |

1 { # b 4 | FROM | TO |LENGTHIEQUILRECVD] ASH { v.M.{ F.C.l /LB.ISULFRI SODAIPGTASE ASH | V.Ma| FuCal /LB.ISULFR{ SODs(POTASI
[k Jetes bonon [ dokdorion | aopdobnos | sanmond | Samk | dordokok [ dkmor | da bz | gtk | sxttk | erdrd | cokkn | Tednx | 2k [ Ferdn | sokkhk [ Rkkr| andknk | skrrr | xenn |

: _BG-301] 1.5  50.0 4B8.5| lo.00l99.99 | :
: 80~ 3021 50.0 1172.0 1122.0: 1o.on=99.99 : :
:LL 50-00211172 0 1222.0 50.0: 17.23=21.01 36.22 42.77 9669 0,62 tlb.al 28.97 34.22 1735 0.49 :
:L5""an-003|1222 0 1272.0, 50.0: _ ___lr.oe:ze.na 35,81 38.17 8795 Q.62 . :ao.az 28,64 30.54 T036 0.49 :
:LL BG= 00«51272 0 1322.0 so.o: 1&.?3=24.aa 35.27 39.87 9120 0,71 :19.59 28.21 31.50 7296 0.57 :
:LL 60~ 005;1322 0 1364.0 42.0: 15.ea:a¢.~a 34,77 3B.77 8500 0.70 :21.16 27.82 31.02 7120 0.56 :
:LL B0~ DDbll&b# 0 1288.0 24.0: o ;3.sﬁ:3o.1a 33.31 36.51 B44Z 0.55 :24[15 26.64 29.21 6754 0,44 :
:LL 80- 007:1333 0 1427.0 39.0: 15.32:33.04 3l.19 30.77 7137 0.66 :3o.¢3 24.95 24.62 5710 0,53 :
:LL Bu-DOSEl#ZT ¢ 1482.0 55.0: 17.50125.99 33.72 40,30 8975 0.T6 :20.73 26,98 32.24 7180 0.6l 1
: EO~- DO?}[%BZ 0 1510.0 za.o: 17.02:19.72 35,53 43.76 9902 0.72 .179 .026:15.77 25.22 35.01 7922 0.58 .lea .ozo:
E 80-010:1510 0 1524.0 14.0; 16.?0:36.73 32.63 30.64 7307 0.64 :29.39 26,10 24.51 5846 0,51 :
: 30—011|1524 0 1574.0 50.0: 14.76:24.94 35,685 35,21 9172 0.72 :19.95 28.68 31,37 7337 0.57 :
: __50-012:1574 o 1@35,977-sq,piridﬂ_ﬁl?,«zlzu.aq 36,19 42,92 9947 0.61 :lb.Tl 28,96 34,33 7957 G.48 :
: 80—013:1624. 1674.0 so.o{ 17.48132.43 32.82 34.75 0038 0.71 :25.94 26.25 27,80 6430 0.57 :
: 8O- 014t1a74 0 1702.0 za.o: 11.&4:33.15 2B.8B6 37.98 8322 0.6l :26.53 23.07 30,38 6658 0.49 :
: 80~ 01551702 0 1731.5 29.5: 15.43%24.?? 36.12 39.14 9331 0.74 71‘____“:19:;9_23.90 31.31 Tés5 0,59 u_”:_
ILL 30-01511731 5 1752.0 20.5: 1&.34=35.03 30.92 34,04 7924 0,72 .182 .oleza.oa 24.74 27,23 6339 G.57 .lub .oazl

oo o o e e e o o O o i b ok ok i o ok ol M e od ol e e ke ok e ok e ok ok ok e ke s e e ke sl ok e e e R X R R R K MO R W R Rk R Rk TR KRR R R AN RN RN KRk Rk Tk N




r DATE: 22 sEP 75 7

TOTAL
--SAMELE_IYPE ~ LENGTH CQUNT

©TTEERTES T 1-199 ¢ s80.07 T 1
SERIES 201-299 = 0.0
SERIES 301-359 :

S00A & POTASH TESTS:

TOURRXIMUM T
MENIMUM
RANGE

WEIGHTED MEAN 15
__UEXCLUDING SERIES 301-399)

ARITHMET IC MEAN 15
(SERIES 1~-199%
STANDARD DEVIATION
CDEFF, DOF VARIATION %

1 [ | [ |

HAT CREEK COAL PROJECT -~ STATISTICAL ANALYSIS OF PROXIMATE TEST DATA
OIAMOND DRILL HOLE 75-p80

PAGE 2

sk ko ke kA ok ko ke gk Gk Ak A A I K mOR sk A M N e B e kR ok N KR K Rk ek kR R R R A Rk kR Rk Rk

| MOISTURES | DRY BASIS | ESTIMATED IN-SITI} MOISTURE OF 20.00% |

l***t***##**ltt************4***####t####***t#t#*mmm!##1*w*t****-****#***t#**ns#:*:#*t*##t&tvv--t]

' T T T T 1GRoss | ! | { I [ 16R05S1 t | 1

| £ ) as | % | % { 2 |8wil £ ( % 1 % I % | % | 2 |6TW]| % I % I % |

|EQUIL [RECVD| ASH | V.M.| F.C.| /LB8.{3ULFR] SODA!POTAS| ASH | V.M.| F.C.l ZLB.(SULFRI SODAIPDTASI

| % Motk | ekt | kb bom i | ook | ookl | e gt | s | dedodeoked | ks ok | R ok | ook [ ok dok | k| kb ek Xk |
! t

T S {

17:64138.04 36.53 43,76

| §
| .. . : . I
| 3947 0.76 0.182 0.077{30.43 29,2Z 35.01 7967 Q.61 0.146 0,062}
1 13.86{19,72 28,86 30,64 TI137 0.55 0.17% 0.026]15.77 23.09 24,51 5710 D.44 0.l44 0.020]
| 3.78118.32 T.67 13.12 2B10 Q.21 0.002 0.05101%.66 6.13 10.50 2247 0Q.17 0.002 D.042
1 ! | |
{ 16.57127.07 34,35 38.58 §£854 Q.68 {21.65 27.48 30.86 7083 D.54 !
| | | |
| I .- e e | i
| lo.48128.01 24,01 37.97 B732 0.67 0.181 0.052{22.40 27.21 30.37 6988 0.53 0.1495 0.041 1
| | { t
| L.13| 5.89 2.35 4,03 865 0.06 0.G02 0D.0361 4.71 1.88 3.22 692 0,05 0.0G1 0,03G!
! $.860121.03 6.50 10.61 9.91 9.52 121,03 6,90 10.61 9.51 9.59 1
#

00 3 e e oot e o o Xl ok o 30k ook ok ok O RO ek o b e kR kR R R R S R R AR AR F U A AR AR R LSRN K RN R Rk R R R

REGRESSION EQUATIONS (DRY BASI

LIMEAR CORRELATICN COEFFICIENT

£><> NDTE: IN DERIVING THE A8
ONLY THE 15 SA
{ 55.00% DORY ASH

St Y » + BA.S53 = 0.00670X
X = «L2912,16 ~149,21Y

WHERE Y = PERCENTAGE OF ASH,
X = GROS5 BTU PER POUND.

= T0.9844

OVE REGRESSION EQUAT 'OMS FROM THE L1=199 SERIES SAMPLES:
MPLES CONTAINING ASH VALUES < 55.00% HAVE BEEN USED.
= 44.00% ASH AT 20.00% MOISTURE )

1

[

o

"



r” DATE: 22 SEP 15

i | | SAMPLE DATA I MO

HAT CREEK COUAL PROJECT =

ISTURES |

DRY BASIS

T5-082

STATISTICAL ANALYSIS OF PROXIMATE TEST DATA
DIAMGOND DRILL HOLE

TPAGE T )

LR AL IR R LR TR R R S Rttt E Rt Rl Rl Pl Rt bl iR el it bl tetd iRl s Ry R Xl i it et bt ettt PRIttt

| ESTIMATED IN=S5ITU MOISTURE OF 20.Q0% |

| poe
T o5 1%

/LB-{SULFRI SODALPOTASE ASH

T foovage = 1 {2 177771 7770 T IGROSS |
1E/CIROL LT /0| senrrnntrxesrrxtness] X | AS | % £ L % 1 BTU %
! I »# | ®# 1 FROCM | TO {LENGTHIEQUILIRECYDL ASH | V.M.l F.C.|
| | { 1
1 epz-301l  Z.0 1BZ.0 180.0l 10.001 99,99
| 82-302: 182.0 4%e,.5 294.5: 10.00:99.99
1LL 82-002} 476.,5 507.0 30.5: 24.32:15.76 39,30 44,94 L0262 0.62
:LE ezfoos{ 507.0 552.q_"_35.0: 17.94:29.55 32.67 38.67 8444 0.T74
{LL 82-004: 542.0 585.0 23.0{ 17.12;38.82 31.30 29.89 6731 (.42
:LL 82—005; 565.0 598.40 33.0: 15.50:45.09 26.76 2B.15 &OTG  0.45
:LL sz—oos: 598.0 634.0 36.0: 20.30:33.75 32.84 32,41 7364 |
rLL BZ—GOT; 634.0 673.5 39.5: 20.60:36.90 30.96 32.14 6929 0.65
:tL 82-008: 6T73.5 TQC.0 26.5{ 16.00:39.21 28.467 32.12 17004 0Q,73
) :ug_lggg:po?: TG0.0  T15.5 15.5: 47}5.18:35.42 34,58 30.00 6816 0.54
:LL az-uxo: T15.5% 15i.0 35.5: 19.84:45.31 31,57 22,12 5722 Q.46
:LL 82—011: T81.0 783.5 32.5: 19.12:54.95 23.23 21,82 4587 0,68
=LL 82-012: 783.5 6le.0 33.5: .¥7-12:5°-5?.ab-ﬁ%w?zrﬁﬁ,“§?}QJ,£:53,
:LL 82—0[3; Bl4.0 850.0 36-0: 18.ﬁ0=34.89 31.13 33.98 7631 0O.68
:LL 82*0[#: 850.0 &&69.0 19.0: 20.58:51.20 24.TT 24.04 4980 Q.64
1 s2-303( 89,0 9200 35.00 __10.00(59.99 -
{LL 82-015: 924.0 951.5 27.5: 13.53:54.33 25.50 20.12 4437 0,42
:LL 32-01b: 251.5 1001.0 #9.5{ 1&.23:39.00 30.49 30.51 7004 0.57
7:__ “;-304:1001.0 1027.0 25.0:"_ _____ 10.00:99.99 i o
ELL Bz—Dl?;lDZT.O 1053.0 26-0: 12.18:44.18 24.72 31.10 5605 0O.7)
:LL 82—018?1053.0 107T2.5 19.5: 14.36:57.89 21.05 21.05% 4327 0.5
._: 92—305=1072.§ 108445 12.0: 10.00{99.99 S S
:LL 82-019:108u.5 1117,0 32.5: 13.98{5#.15 25.96 19,89 4602 Q.47
:LL 82-020:1117.0 1129,0 12.0: 13.68:57.37 24.97 17,67 4001 Q.37

0.70 ..

12,61
22.93
3L.05
36.07
27.00
£9.52

31.37

273 L067128.33
2 I
137.05
I
143,96
I

140.47

2362 L3TE(3%,35
{46431
i
|
|
143,32
|

145,89

S

31.44
2b. 14
25.04
21441
26a 27
2477
22.9%
2Tabb
25426
1B.5%9
2l.14
24.90

19.81

20.4%0

2440

19.78

16,84

20.77

19.97

35.95
30.93
23.91
22.52
26473
25.71
25.70
24.00
17.49
17.46
18.39
27.18

19.23

l&.0%9

244l

24.88

16.84

15,91
14.13

8209
6755
5385
4856
589]
8544
5603
5452
4578
3670
4168
£105

3984

3550

5603

4484

3469

3682
3201

z

0.33

0.46

Q.37
4.30

ILAE IDRL f*tt*lt#l#*##**$$$t$t¥4*¢| Zedcskakardrakak t#t| S 3 e 33 e 2 e ol e e e ae se o 3 oe ol o o0 2 o s o ofe ofe e ol e e o o ok ok ade ke deak ook o | skeprokohmkdk bk gk ko ke ok kR ok ek pk Rk |
1GROSS| ’
| BTY |

VoM.l FeCol /FLB.ISULFRI
N g e T E E Y R T I Lt

I |
T |l z
SOCAIPGTA

|
sl
#
|
|
|
|
1
I
{
1
1
i
|

L218 L0541

250

|
|
|
|
[
|
i
|
I
|
|
|
{
i
|
I
{
{
i
i
i
i
!
|
I
!
|
« 3001
1
|
|
|
|
|
{
{

[,
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" DaTE: 27 SEf S T U HAT CREEK COAL PROJECT < STATISTICAL AMALYSIS OF PROXIMATE TEST DATA PAGE 2

DIAMOND DRILL HOLE 75-082

et r ol o 00 000 U o e ok o sk o o ool sl o o o oo RO o ke e e e sl oo bl ol ool e K e ol o s ke e i e el ol R e ok ol kR kS ke ok ok M ok kR R R R e N Rk kS kR R R
| | { SAMPLE DATA | MOISTURES | DRY BASES I ESTIMATED IN-SITU MOISTURE OF 20,003 |

MAEEEIDFLlt*f*::f:ty:e***v###;*#tf!##*1!*?##*}[fftttt*t*ttsft##ﬂ***#*m#*vt**#ttttt*t*tq*|*t***tt*vt#***ht*t**tt*ttt*t*#-w-*:r***#*|
i I FOOTAGE I 1" T | 1 IGROSS | | [ | | | IGROSS | i { {
[I/DIHCL AT /D | hdadmbnmnsrenxrnaxse] 2 | AS | 2 | % | 2 {ew?t % | £ t % | 2 | £ { T Vel £ | = | 2 1

! I # ) % | FRCM | TO |LENGTHIEQUILERECVD| ASH | v.M.| FuCol /LB.[SULFRI $SODA{POTAS] ASH | V,M,| F.C.| ZLB.ISULFRI SODA{POTAS|
[drw e [l | vk | kbt | e |k | ok w | ok | ks | gk | dokodokok [ [ | kkkobok | mkmkx | ar ey kedokok | wkkan frbt i s [ ankxs |

: _”az:§p§1112s.o 1148.0 19.0?___mm_;g:oo:q9.9q o 777_: :
ILL 52-G22(1148.0 1179.0 31,0l 10.19!47.35 28.90 23.25 5943 0,73 :33.23 23,12 18,60 %770 0.59 :
:LL az-oza=11?9.n 1204 .0 zs.o: 11.92}50.35 25.49 23.55% 5454 0,73 :au.ea 20439 18,92 4353 0.58 :
, : szfaqy:ngﬁ,q_}zzs.o 21.0: 10.00:99.3? o . : ) _ 1
:LL 82—024=1225.0 1248.0 23.o§ 12.92:55.53 22.45 21.97 4740 D.41 :«4.~a 17.96 17.57 3792 0.33 :
:LL ez-ozs:lzqs.o 1276.0 za.o, 10.10:70.09 17.66 12.27 2222 0.46 .1B9 -400:56.07 14.k1 9.82 1T18 (.36 .151 .320:
:Lgmm"ggfpgp:5g7§.g 1310.0 3«,9: ,,V,xy-qalsi.Lq 21,69 21.17 4435 (.55 145,71 17.35 16.54 3548 O.44 :
: az-aoa:1310.o 1329.5 19.5: 10.00:99.99 : :
:LL 32»027:1329.5 1351.0 21.5: 12.84:#7.58 26451 25.91 5778 0,68 :3a.oa 21.21 20.73 4622 0,54 :
: 32730?:}??1{pm!3ﬁ0-0 9.0: lo.cazs?,q?fﬂﬂ S _ : o _ 1
1LL 82-02811360.0 1378.0 13.0: 14.96:#4.39 :T.28 28.33 6315 0,75 }35.51 21.83 22.46 5082 0,64 :
: 32-310:1573.0 1389.0 ll.0o{ 10.00:99.99 : :
JEE_A%§27029:1339.0 1ﬁ1;.p__‘gq,g:"_____}ngo:Sﬁ.37 25,93 17,70 4135 0.50 . __:45.09 20474 14,16 3308 0.40 :
{ azv311:1412.o 1421.5 9.5} 10.00199.99 ' : :
1LL sz—oao=1421.5 Ladl.0 19.51 14.34:56.63 23.23 20.14 4410 0,65 :45.30 18.59 l6.11 3528 0.55 :
_}w__m_@z;g;gl14«1.o 1727.0 2Ea.0: ,10,00199.99 o : }
RN R I o el A e oK o e ol ool o e o ol o el ol e ke e R ot R o e o ok ok o s R e O R ORI R N kb ko R X TR R kRN Rk Rk E R Tk

—F
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{S5ERIES 1=199)

HAT CREEK COAL PROJECT =~ "STATISTICAL ANALYSIS OF PROXIMAYE TEST DATA : PAGE 3
DIAMOND DRILL MOLE 75~082

TOTAL e s sl ol ok e abe Mol o ol ool ol ol R N ok kR ke Mol R R Ok Ak b ko ke Rk N ok Rk kR R AR ok p R TR RS Kk W Rk
~-SAMPLE TYPE  LENGIH COUNY | MCISTURES | DRY BASIS | ESTIMATED IN-SITU MOISTURE GF 20.00% |
1**it###ttt#‘*#t***t*‘*tttt#t**#*****###t#*#t#***#*###i#t#t**##**h*#**###*#*****!*&*t*t**#t#*l*t[
SERTES  1<199 :  7Ez.5 PR | s 77 {  Icrossl [ | | I | [ GROSS| | i i
SERIES 201-29% : Q.0 ol % 1 as1 = { % I z tetutl 2 t z 4+ % 1 2 4 2 | £ (BTOUY 3 ) 2 | 2T 1
SERIES 301-399 ; 942,5 12 (EQUILIRECYDY AfH { V.M.l F.Cuol /LB.ISULFR| SODA|POTASI ASH | V.M.l F.C,{ 7LB.YSULFRI 50D&|POTASH
SODA £ PCTASHM TESTS: 3 |tk [ | hddkok | ok [kddad | pkokdok| mkn ok | Sxkpok [ kkkkd | wEdkd | hdokokk | vk | xHdkk | ar kR [ R en | anndx |
{ | | |
,,,,, - | | | 1
RAXIMUM | 264.32170.05 36.30 44,94 10262 0,75 0.3¢2 0.400156.07 21l.44 35.95 B20% 0,60 G.290 0.3291
MINIMUM | 10,10115.76 17«04 12,27 2222 0.3 0,189 0.067102,61 14,11 9,82 17768 0©0.30 0.151 0.054]
RANGE 1 16.22154,33 21.66 32,67 BO40D 0438 0,173 0.333043,.46 17.33 26,13 5431 0,30 0,139 Q.266]
1 { | |
WEEGHTED MEAN 28 | 1.4 145,.55 27.75% 26,70 591§ 0.60 §3b.49 22.20 21.36 AT35 0,48 {
LEXCLUDING SERIES 3C1-359) 1 : | ’ |
LEALL ? JER1ES i T o e . | . |
ARITHMETIL MEAN 28 : 15.78}&6.61 2Te36 26.04 5757 04560 0.275 0.2081{37.28 21,88 20.82 4&05 0.47 U.220 0.2251
|
t

STANDARD DEVIATION
COEFF, OF YARIATION %

3,7T1I111.24 4,65 7,09 1621 Q.12 0.087 0.1860 B.95 3.72 S5.67 1296 0,10 0.G70 0.148]
| 23.48124.11 17.01 27.22 2B.15 19.80 126.11 17,00 27.23 28.15 20.08 |
PR 222 R L AP 22t R PSS S R AT LS 2 N SRR PR L RN R T L

REGRESSION EQUATIONS {DRY BASISIz ¥ = + B5.76 ~ 0.00682X WHERE ¥ = PERCENTAGE GF ASH,
X = $12565.20 —146,49Y X = GROSS ATY PER POUNRD.
LINEAR CURRELATICN COEFFICIENT =  =0.9847

€»<> NOTE: IN DERIVING THE ABCVE REGRESSION EQUATIONS FRUM THE 1-159 SERIES SAMPLES,
21 SAMPLES CONTAINING ASH VALUES < 55,003 HAVE BEEN USED.

ONLY THE

1 55.00% DRY ASH = &4,00% ASH AT 20,002 MOISTURE |
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LEGEND

LATE TERTIARY
rhyalite , rhyolitic tuff |
Prob. Miocene ' ondesite ,docite, bosalt, in flows ond .
k breccios ; comprises at least 5 phases;
prob. equivalent of Kamicops Group.

EARLY TERTIARY

Eocene ' Coldwater Formation ' ceal, siltstone,
sondstone , Conglomeralae.

CRE TACEOUS

Spences Bridge Group : ondesite ,docite , bosalt.

Mount Lytton Batholitte : gronodiorite  diorite.

PERMIAN

— Cochs Tresk Group
. Marble Cenyon Farmation : limestons

Y= Greenstons soite (oltered volconics , chart
phyil ite etc. )
7
€.J) OQutcrop oreas (defined , opprozimate )
"1 Outcrop dato supplied by Dr. N. Church,BC. Dapl of Minas

A N

Strike ond dip of bedding [ inclined , vertical )

.

Foliation ( inclined , vertical }

W

Plonar structure , parting efc. ossociated with volconic
flow structure (inclined | vertical )

Joint sets (inclined, vertical )

o Diamond drill holas pertinent fo ossessment report

LEGEND

Spot Elevatiga-----—- -  .8489% Lakg--——-———-—— - - — c:'_'l:}
Main Ragd---------- - emeae Cragif = === =ns amsccsan ._,—..,.:_._-_-——-
Secandory Hoagg —-- - oo m—— SWEMP = e s == mas == =-__
Tragk gr Trgil-—s=—eme——ss = DA —r e =

............... r e a e ) i —=
Beildings == Conigaii m
FinLl = ss-ssssscsnscsaic oj Deprwsrion Cantour -———— .E::
Dy —=== i ns L D il coigiv.

COMPILATION NOTE

This mop was compiied By MeELHANNEY SURVEYING B
ENGINEERING LTD #rom geriol phologrophy tamsn May 13,
TS o' an oporonimate scala of | imch f2 2000 fawt.

CONTROL NOTE

Wapping & based on grownd contrel aureage antablivhed ie
Jra dEr accutacy.

Coordinata afigin . based on tRe pricr DC A& drill hole
swrvly wifh addfion of 'l"l:l,.I'II'I] Tawt ta Northonge and 10,000
fanf fa Emstings

Geid bmafing m ogatromomic Aorth fhrough station G289

Horigontal ditonces Gre reduced 1o 3000 foot slsecton dohem

Elewatian dotum in pecoeiic, HHIHIIHIII *rom Geodeic Banch

II.Illlnrln 5634 o turlu-u._

B. C. HYDRO & POWER AUTHORITY
DOLMAGE CAMPBELL & ASSOCIATES LTD.

GEOLOGY AND DRILL HOLE LOCATIONS
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SCALE : -1 INCH TO 2000 FEET
moa s oo

I31

CONTOUR INTERVAL 30 FEET
[P TD 4500 FEETH
00 FT INTERYVAL ABOVE 4500 FT
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DOLMAGE CAMPBELL 8 ASSOCIATES LTD. CONSULTANTS
' VANCOUVER , CANADA
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