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INTRODUCTION 

The purpose of this report is to summarize the exploration work con- 

ducted by British Columbia Hydra and Power Authority (B. C. Hydro) on coal licences 
in Upper Hat Creek Valley during the spring and summer of 1975. Fieldwork has 

been underway on a reasonably continuous basis since the early summer of 1974 
and is still continuing. Consequently, although the assessment periods for which 

this report is filed are 10 February to 23 September, 1975 and 16 May to 23 September, 
1975, the exploration work conducted and the results obtained which are discussed 

herein may overlap these periods somewhat. However, all costs incurred during the 
assessment periods (and listed in the Application to Extend Term of Licence) have 

been separated from earlier 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., has been exploration manager and 
Mr. J. Rotzien has acted as field supervisor. The geological mapping was done by 

Mr. P. J. Street. Field assistants during the assessment periods were: D. McCollum, 
P. Imada, W. Wilmot, H. Svenson, G. Ellis, T. Cunningham, P. Northrop. 

LOCATION 

Upper Hat Creek Valley, in which the coal licences ore situated, 

is located 120 miles northeast of Vancouver, B. C., midway between the towns 
of Lillooet and Ashcroft (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 to the east. Easiest access to the property is from the 

Trans-Canada Highway at Cache Creek, 19 miles to the east, via the secondary 
highway (No. 12) between Cache Creek and Pavilion. The closest regularly serviced 

airport is at Kamloops, 68 miles to the east. 

The coal licences ore 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. 

Upper Hat Creek Valley lies within the Interior Dry Belt of British 
Columbia at o mean elevation of about 3500 feet. Th e valley is flanked by somewhat 



Upper Hat Creek Valley lies within the Interior Dry Belt of British 
Columbia at o meon elevation of about 3500 feet. The valley is flanked by 
somewhat subdued mountains that rise to elevations of 6000-7000 feet four smiles 
to the west of Hat Creek and to elevations 5000-6000 feet six miles to the east. 
The uplands ore covered by thin forests and the valleys ore sparsely-treed open 
ranges of grass and sage. 

Rock outcrops ore 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 drilled portions of the ccal Iicences. 

COAL LICENCES 

All of B.C. Hydro’s cml licences in Upper Hat Creek Valley are 
listed below and shown on Figure 3 although the assessment work, which this 
report supports, applies only to those licences in groups No. 23 (Yellow) and 24 
(Brown), 

GROUP 
No. 21 
ORANGE 

Licence No. 

2753 
2754 
2755 
2756 
2757 
2758 
2760 

3003 
3004 

9 licences 

12 

144 

GROUP 2759 
No. 22 2761 
RED 2762 - 

3009 
3010 
3011 
3012 
3013 

10 licences 

Area (acres) 

640 
638 
636 
639 
636 
630 
319 

640 
640 

5,418 acres 

640 

320 

588 
640 
640 
640 
320 
640 
640 
640 

5,708 acres 

Location* 

3 l/20/26 
Es of 6/21/26 & E-5 of 7/21/26 
18/21/26 
13/21j27 
14/21/27 
1 l/21/27 
w+ of WJ of 12/21/27 8, 
WJ of W& of l/21/27 
19/20/26 
30/20/26 

E: & EJ of W& of l/21/27 & 
‘A’$ of W$ of 6/21/26 
E: of W& of 6/21/26 & 
Es of W: of 7/21/26 
2/21/27 
35/2 l/27 
36/20/27 
13/20/27 
E: of 23/20/27 
24/20/27 
25/20/27 
26/20/27 



GROUP 
No. 23 
YELLOW 

2996 
2997 
3000 
3001 
3002 
3005 
3006 
3007 
3008 

9 licences 

635 
642 
642 
642 
640 
320 
640 
640 

&if acres 

GROUP 
No. 24 
BROWN 

2991 320 
2992 316 
2993 640 . 
2994 321 
2995 320 
2998 320 
2999 320 
3655 641 

8 licences 3,198 acres 

Totals 36 I icences 19,765 acres 

Licence No. Area (acres) Location* 

30/l 9/26 
31/19/26 
6/20/26 
7/20/26 
18/20/26 
Ns of 25/19/27 
36/l 9/27 
l/20/27 
12/20/27 

w* of 17/19/26 
N: of 18/l 9/26 
19/l 9/26 
w; of 20/19/26 
w; of 29/19/26 
w: of 32/l 9/26 
W; of 5/20/26 
w+ of 8 8, 17/20/26 

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

HISTORY 

Cwl in Upper Hat Creek Valley was reported by Dr. G.M. Dawson 
of the Geological Survey of Canada in 1877 and 1894. The only cool exposures 
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 coal along 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 a 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 
cwl 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 cwl licences covering most of Upper Hat Creek 
Valley. 



GEOLOGICAL SETTING 

The valley of Upper Hat Creek is underlain by sedimentary rocks 
of the coal-bearing Coldwater Formation, of early Tertiary 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 volcanic 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 a result, outcrops generally are sparse, and rocks of the Cold- 
water 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 to the west side 
of the valley for its full length, and ranges in consistency frcm 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 lake, or by streams dis- 
charging into such a lake. From topography, drilling results, and the known dis- 
tribution of outcrops, 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 southern 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 basin that may hove extended for 
sane hundreds of miles along the eastern flank of the Coast Range mountains that 
were undergoing tectonic uplift during Early Tertiary time. The existing cml 
deposits of the Princeton, Tulomeen, Merritt and Cariboo (south of Quesnel) areas 
very likely had a common origin in, river-delta swamps along the shoreline of a 
continental sea that trended northwest-southeast along the flank of the emerging 
Coast Range mountains. 



The Coldwater Formation in Upper Hat Creek occupies a “basin” 
in a geomcrphologic 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 longitudinal fault systems, and is cut in several places by oblique transverse 
faults, some of which transect and offset the longitudinal fault zones. Within 
these fault blocks, the cool-bearing sedimentary rocks are brwdly 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 and folding, 
the cwl beds of the Goldwater Formation lie at widely-varying depths below the 
surface of bedrock, the depth changing abruptly within a few tens of feet of 
horizontal distance. 

Individual rock types are described under “Exploration Results”. 



I 
DESCRIPTION OF EXPLORATION WORK CONDUCTED 

I 
Vertical aerial photography, ground control and photogrammetric 

mapping were carried out in Upper Hat Creek Valley in June 1975. The work was 
contracted to McElhanney Surveying and Engineering Ltd. of Vancouver, B. C. 

I 

m 

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 to south, and a width of 6.6 miles. This distance takes in the volley 

from just north of the junction of the Upper Hat Creek rood with Highway 12, to 
Blue Earth Creek, a tributary of Hat Creek at the south end of the volley. 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. 

m 

I 

I 

Elevation controls were established by setting up a total of eleven bench 

marks, and running third-order levels from a Dominion Government geodetic bench 
mark at Corquile, 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 out, all existing drill sites 
were, where practicable, flagged so OS to be visible from the air. The locations 
and elevations of these drill sites could thus be determined by photogrammetry. 

m 

m 

I 

. 

m 

I 

I 

The grid system of coordinates that had been set up for use in an 
earlier drilling program in 1957-1959 was re-established in 1974 for the current 
exploration project. The grid was amended in 1975 by adding 70,000 feet to the 
northings and 10,000 feet to the castings, in order to establish a consistent system 
of positive 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 uncontrolled topographic map, at a scale of 1” = 400’, covering 
on 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 topographic 
surveying of greater precision and wider areal coverage. 

From the 1975 aerial photography, in addition, an orthophotograph 

was prepared at the some scale OS the topographic map (1” = 2000’), covering the 
sane area. Topographic maps and orthophotographs were also made at a scale of 

m 



. 

I 

1” = 400’; to cover two 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 mop at 1” = 2000’ on which geology and other information 
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 ACCESS AND RECLAMATION 

I 

m 

A total of 11,000 feet of roads were either constructed or up-groded 

to provide access to drilling sites during the period covered by the present assessment 
report. Some of the work consisted of making relatively short new trails from existing 
ranch roads to proposed drill sites, but on important part of the work was the improve- 

ment of o virtually-obondoned logging road along the west margin of Upper Hot 
Creek Volley. The work was carried out by Mr. E. Lehman, a resident of the 

valley. 

. 

As a matter of routine, all drill sites were cleaned-up ofter drilling 

finished, levelled, seeded with o suitable mix of grosses, ond harrowed. The drill 
crews cleaned-up the sites and did much of the levelling; Mr. Lehman also assisted 

on occasion. The seeding and harrowing were done by onother resident of the 
volley, Mr. D. Riddler, using o team of horses to pull the harrow, which proved 

much more practical than o tractor in the restricted space of the typical drill- 
site. 

q 
Drill-hole collars were marked by a 4 x 4 post, painted white and 

stencilled with the number of the drill-hole. 

I 

I 

Fifteen holes totalling 14,340 feet were drilled during the ossess- 

ment period, six on licenses of the “RED” group and nine in the “ORANGE” group. 
Footages, coordinates, etc., ore listed in the accompanying table. The drilling 
was contracted to D.W. Cootes Enterprises Ltd. 

I 

m 

In all instances, overburden was triconed. Bedrock was cored 
continuously, using NQ wireline equipment (Longyear 38 drills). Drilling was 
underway prior to the initial assessment dotes (10 Feb. ond 16 May) but ended in 
late August, before the end of the assessment periods. It was halted during the 
spring break-up period in April, but resumed in early May. Acid etch dip tests 
were taken in most holes. 

m 

m 
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Hole No. 

75 - 54 0 65489 21266 0 0 

-63 0 60155 23054 250 0 

-64 0 57527 22979 210 0 

-64A 0 57560 22867 192 0 

- 65 0 56297 24335 150 0 

- 66 R 55087 14655 111 0 

- 67 R 55197 15736 71 0 

- 69 R 55770 19738 110 0 

- 70 R 51254 19788 100 0 

-71 R 55295 17911 255 0 

-77 0 59714 20655 97 1598 

- 80 0 63242 20075 50 580 

- 82 R 59812 19806 182 555 

-84 0 60139 21472 200 0 

- 85 0 60139 21472 215 142 

a a 

License 
Group 
(R=Red 
O=Oronge) 

I a a I a I a a I a I I 

Coord 
North 

lates 
East 

Feet 
Overburden 

Feet (1) 
Coal 

Totol 
Depth 

500 

1,000 

487 

549 

740 

128 

715 

1,338 

1,280 

1,001 

1,846 

1,752 

1,491 

621 

892 

14,340 

Remarks 

Completed 

Completed 

Abandoned-drilling difficulties 

Abandoned-drilling difficulties 

Abandoned-fault 

Abandoned-flowing sand 

Completed 

Completed 

Abandoned-squeezing 

Completed 

Abandoned-squeezing 

Completed 

Completed 

Abandoned-fau I t 

Abandoned-squeezing 

“Red” group - 5953 feet 

“Orange” group - 8387 feet 

(1) Total thickness of cool beds; includes thin waste bands. 
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GEOPHYSICS 

Surface 

In the latter half of May 1975 o 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 was extended over the No. 1 deposit and 
o potential thermal plant site to the north of the No. 1 deposit. Also, one line 
was extended three miles to the east of the No. 1 deposit in on orea where geo- 
logical mopping showed thin cool beds to be present in favourable Coldwater 
Series sedimentary rocks. 

The gravity fieldwork, carried out by C.A. Ager and Associates 
Ltd., was completed in late July, 1975. The results, for which no terrain cor- 
rections hove been made, ore shown on Figure 5. Final preparation of profiles 
is in progress. The gravity low generally conforms to the coal-bearing oreos of 
the valley; terrain corrections will cause the position of the “low” to shift easterly. 

Down-hole 

As standard proctise, all drill holes on the Hat Creek property 
were electro-logged. Exceptions occurred only when conditions encountered 
in o drill hole prevented such logging. The major problem encountered was 

squeezing of the hole walls which prevented possage of the logging equipment 
(and might have resulted in loss of the down-hole equipment). To overcome this 
difficulty OS much os possible, most holes were logged through the hole casing 
and/or the drill rods. However, where squeezing became excessive, even the 
drill stem could not be left in the hole and thus geophysical logging was impos- 
sible. 

All down-hole electro-logging was done by Roke Oil Enterprises 
Ltd. employing o truck-mounted recorder and probe winch. The two most common 
logs recorded were density and gamma. Less commonly employed were caliper 
(hole diameter) and resistivity. Results were recorded on transparent logs with 
a scale of 1 in. = 20 ft. These were later reduced to 1 in. = 40 ft. for convenience 
of handling. 

The geophysical logs for the holes drilled on the RED and ORANGE 
groups during the assessment period ore appended, (Appendix II). 
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The following table indicates the proportion of drill hole footage 
on the RED and ORANGE groups that it was possible to geophysically log. 

Hole No. 

54 

63 

64 

64A 

65 

66 

67 

69 

70 

71 

77 

80 

82 

a4 

85 

Total 
% 

Length (ft .) 

500 

1,000 

549 

740 

128 

715 

1,338 

1,280 

1,001 

1,846 

1,752 

1,491 

621 

892 

14,340 
100 

GEOPHYSICAL LOGGING FOOTAGE 
Gamma Density Caliper* Resistivity* 

-- -- -- -- 

974 974 -- -- 

-- -- -- -- 

-- -- -- -- 

-- -- -- -- 

-- -- -- -- 

670 670 140 140 

1,320 1,320 -- -- 

886 886 170 170 

950 950 -- -- 

1,830 1,830 556 556 

1,720 1,720 -- -- 

1,491 1,491 -- -- 

590 590 -- -- 

870 870 -- -- - - 
11,301 11,301 866 866 

79 79 6 6 

* 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 cool, sholy coal and coaly 
shale wos sampled ond onolysed. Sample intervals varied from a minimum of 

about 5 feet (occasionally less) to o maximum in the order of 50 feet. The interval 
wos generally determined ~by lithology except where lengthy homogeneous sections 
were encountered; 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 ore stored on the site). 

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

Proximate analyses were obtained for all samples whereas ultimate, 
F.S.I., grindability, specific gravity, equilibrium moisture, etc. were obtained 
only for o selected few samples. Some rock tests hove also been conducted os 

well os preliminary mineralogical studies. After the results hove been checked they 
ore 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 overages. Further 
manipulations ore possible and have been done. Computer print-out ore appended 
(Appendix ill). Analyses certificates ore on file in the offices of Dol,mage 
Campbell & Associates Ltd. 

GEOLOGICAL MAPPING 

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

In view of time limitations, mapping effort was concentrated on 
oreos in which the relationship of the Coldwater Formation to the later volcanic 
rocks might be clarified. Thus the northwest, northeast and east-central portions 
of the valley received the most attention. For geological data pertinent to the 
western margin and south end of the valley, acknowledgement is mode of the courtesy 
of Dr. N. Church, of the B.C. Department of Mines, who spent several weeks 
in the Hat Creek-Cache Creek oreo during the summer of 1975, and kindly mode 
the results of his work available. 

Field mapping wos carried out mostly by Brunton-compass traverses 
on foot, using four-wheel-drive vehicles for access to traverse oreos. Observa- 
tions were !ocated on overlays over aerial photographs and the data compiled on 
a topographic mop at o scale of 1” = 2000’. 



I 
The geological compilation mop submitted with this report (Fig. 3) 

is of o preliminary nature. A final interpretation will require microscopic 

I examination of rock specimens, and correlation of mopping data with the results 
of drilling and geophysical surveys. 

I 

I 

I 
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EXPLORATION RESULTS 

ROCK TYPES 

a. Basement 

Cache Creek Group - Permian: 

This group is divided into two components: the Marble Canyon 
Formotion, consisting of massive I imestone, in places recrystallized; and an 
unnamed mixed suite of greenstones, phyllites, cherts ond 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 Volley. The mixed suite abuts against Tertiary sedimentary rocks on the 
northeast 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 Valley, 
this is observed in the massive limestone bluffs just north of the road leading to 
Oregon Jack Creek, and it is a familiar feature of the limestone deposit being 
worked by Steele Bras. Ltd. in their quarry near Crown and Pavilion lakes. 
Much of the Marble Canyon limestone is so massive that bedding cannot be 
determined, but at the north end of the valley, there is evidence of bedding 
striking approximately north to northwest, with very steep to vertical dips. By 
contrast, on the east-central margin of the valley, dips are also steep but the 
bedding strikes approximately east-west. 

Spences Bridge Group - Cretaceous 

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

Mount Lytton Batholith - Cretaceous 

Granodiorite and diorite intrusive rocks flank the northwest corner 
of Upper Hat Creek, but appear to be separated from the Tertiary sedimentary 
rocks in the valley by a norrow septum of Cache Creek limestones of the Marble 
Canyon Formation. 



b. Coldwater Formation - Eocene (Early Tertiary) 

Although outcrops are rare, it is known from diamond drilling that 
the entire valley of Upper Hat Creek is underlain by siltstones, 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 ccres. 

Coldwater beds are more abundantly exposed in an area that strad- 
dles 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 
volconics, 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 “basal” 
beds, intersected by drilling in Upper Hat Creek Valley, that underlie the cwl- 
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 just noted (in very general figures) includes appreciable sandstone and conglo- 
meratic 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. 1 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 of coal 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 cwl 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 cloystone here is 
overlain by interbedded siltstone and conglomerate. 



follows:- 
The Coldwater Formation could thus be up to 9300 feet thick, as 

Siltstone or cloystone with overlying conglomerate 2000 

Coal 2200 

Coarser c&tics, including volcanogenic sandstones 
5800’ 

and conglomerates 1600 
Remainder of coarse cyclincol clostics as in north- 

east 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 can- 
not 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 east of the upper road and just north of Medicine Creek, where 
westerly-dipping (40-45O) tuffaceous sandstone and siltstone appear to be roughly 
conformable with basolts 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 fw perhaps 
three miles to the north. They include lopilli 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. 



ii. Interfingered breccios 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 frag- 
ments, elsewhere (but commonly in close association with the former) it is of a 
more friable, less cohesive material resembling a 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 hifls 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 OT 
more sill-like ledges with abruptly stepped edges. 

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

Amygdaloidal basalts that underlie a prcminent elongate hill im- 
mediately south of Einney Lake appear to be old enough possibly to be Early 
Tertiary in age, perhaps older than the Coldwater Formation. 
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Until radioactivity-dating of these various volconics 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 Komloops 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 outcrops 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 available. Lithologicol 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 
squeezing (which results in non-completion of some holes and the inability to 
geophysically log others). Geological hindrances to correlation are faulting, 
lensing of units along strike and/or dip, folding, variation in ash or carbonaceous 
components in coal and coaly rock, and lack of marker horizons. 

Gross correlations con be based on coal versus non-cool sections, 
and on conglomerate cr conglomerotic sandstone zones. More detailed correla- 
tions generally must rely on geophysical signatures of rock units which, because 
of the reasons noted above, 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 Groups No. 23 (Yellow) and No. 24 (Brown) was all 
done about the No. 2 deposit. 



The No. 1 deposit contains individual coal beds up to several 
hundred feet in thickness and has a maximum aggregate coal thickness in the 
order of 1600 feet. The scorns have been dislocated by a number of steeply- 
dipping normal faults striking approximately northwest and northnortheast. The 
deposit is about one mile in north-south length and slightly less than a mile in 
width at it’s southern end. 
limbs dipping at 30’ to 60°. 

It consists of a southerly plunging syncline with 
There are indications that the southern limits of 

the deposit are due to depositional features (shaling-out) whereas the north, east 
and west limits are principally a result of erosion of an originally larger deposit 
(with possibly some shaling-out to the west). 

The No. 2 deposit is not well understood as yet. It is elongated 
in a NNW direction; total length is approximately 19,000 feet and average width 
about 2500 feet. It locally subcrops at bedrock surface but elsewhere may be 
overlain by up to 600 feet of fine grained elastic sedimentary rocks. Maximum 
drilled vertical thickness is 1950 feet. Present, rather sparse, information sug- 
gests 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): 

Maximum Minimum Range Mean -- 

Ash (%) 65.7 9.6 56.1 28.4 

Volatile Matter (%) 39.1 9.9 29.2 26.8 

Fixed Carbon (%) 39.4 1.7 37.7 23.9 

Gross Calorific Value (Btu/lb.) 9013 519 a494 5814 

Sulphur (%) 1.9 0.0 1.9 0.13 

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

The relationship between ash and colorific value can be expressed 
by the following regression equation: 

Ash (%) = 13080 - 160.6 x CV (Btu/lb.) 



As mare 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 coal is Subbituminous B; it is non-coking. 





APPENDIX II 

GEOPHYSICAL LOGS OF DRILL HOLES 



NOTE 

Computer print-outs of cwl analyses summaries are not available 

at present for the following holes: 

75- 78 
75- 99 
75-104 
76-115 
76-l 19 



APPENDIX III 

COAL ANALYSES SUMMARIES 
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DATE: 17 JUL 75 HAT CREEK COAL PROJECT - STATISTICAL AhALYSIS CF FFCXIMATE TEST DATA PAGE 4 
DIAMOND GRILL hoLE 75-ate 

7 
TOTAL 444444*4**4*44*i444444444*444*444*44*44*44444*4**444*44444*44**4444444**44**44***44****4**4*4**** --~~--- 

SAHPI F IypE- l.3UX.d !XK&L i MOISTURES 1 DRY BASIS I ESTiMATEO IN-SITU CClSTURE CF 20.00% 1 
~*44*4*44*44(*4*4444*4444444*44444444*4*444?44444444**~4444*444444444**444444444444**4*44*4~4*44~ 

SEP IFC l-199 : 12c3.5 -53 I I % I I I I GROSS1 i I I i i -1-l 
SEFIES 201-299 : 0.0 01 % I ASI % I % I Z I BTU i % I % I % l % I I I % I BTL I % l % l g l 
SERIFS 331-399 : 612.5 13 IEOUILIRECVDI ASbl I V.M. I F.C.1 /La.lSlJLFRl SCDAIPCTASI ASH I V.t’.l F.C.1 /Le.lSULFRl SOCAIPOTASI 

DDA C POTASH TESTS: ~~~ , ~44444~44444~4444*~***44~44444~4444*~44*4*~4*444~44444~44444~4*444~44444~444*4~444*4~4*4*4~*444*~ ~-~-~--- 
I I I I 

__-.- I i I 
MA XI MUM I 21 691T5 79 

8:97114:19 
41 . 35 44 . 45 11139 1 . tL C . d’+L C . 4sflVJ rb3 35 .Un5.5b gPi1 

I, 
1 JU U 313 U 3421 

MINIMUM I 16.89 6.30 1119 0.32 0.216 O.ClI3lll.35 13.51 5.04 895 Cl25 0:173 0:015l 
RANGE ,i 12.72161.60 24.4t 38.15 10020 1.30 0.176 0.413149.28 19.57 30.52 8016 1.05 0.140 0.3301 -. 

I I I 
WEIGHTED MEAN 53 i 13.41148.55 27.85 23.5s 5501 0.70 i3B.84 22.28 18.87 4400 0.56 i 

(EXCLUDING SERIES 301-3991 I I I I 

ARXTHYETIC MEAN 53 ; 13.63i48.33 28.OC 23.66 5522 0.68 0.298 0.237/38.66 22.40 18.92 4417 C-54 0.238 C.19Ci 
(SERIES l-1991 I I I 

STAND423 DE’41 ATION I 2.64114.00 5.72 8.50 2216 C.3C 0.054 0.123(11.20 4.57 6.80 1773 0.24 0.043 O.OS51 
CCEFF. OF VARIATION % I 19.39128.97 20.41 35.92 40.13 44.33 128.97 20.41 35.94 40.13 44.80 I 

4444**4444*444****4*4*44444444444444444*444444~444**44*444~444*44*444**44444444*44*~*444444*4*444 
____-____- -.-__..__- . 

RECQESSION ECUATIONS (DRY BASISI: Y = e3.80 - 0.00639x WHERE Y = PERCENTAGE OF ASH, 
X = 13096.59 -156.27Y X = GROSS BTU PER POUND. 

LINEAR CORRELATION COEFFICIENT = -0.9896 
--I 

<><> NOTE: IN DERIVING THE ABCVE REGRESSION EPUATICNS FRCC THE l-199 SERIES SAMPLES, 
ONLY THE 36 SAMPLES CONTAINING ASH VALUES < 55.GC% HAVE @EEN USEC. 
I 55.COPDRY ASH = 44.00% ASi AT 20.00X PCISTURE t 

- 
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DATE: 22 SEC 75 
-----__-~__.---. __.- 

HAT CREEK COAL PROJECT - STATISTICAL ANALYSIS OF PROXIMATE TEST DATA FiGE 4 
DIAMOND CRILL HOLE 75-073 

TOTAL **84+4*+8*++8****lel~*~~~*~~*~*~~~~~~~*~~~*~~~~~~~~~*~~*~~~~~*~~~~~*~~~~~~~~~***~~~~~*~*~~**~~~~* 

-~AtiCLEEE- L&iGILi !ZZYu I MOISTURES 1 DRY BASIS I ESTIMATED IN-SITU MOISTURE OF 20.00% 
,***********,**********************************~******,***~************~~***************~~******~ ___-.- ____ -- --~ 

SERIES l-199 : 1674.0 62 I I % I ~- I-- ---. -.~~~- --- I IGROSS I c I 
SERIES 201-299 : 0.0 01 % I ASI % I % I BTU k % I % ‘I % I 
SERIES 301-399 : 264.5 9 IEQU~LIRECVDI ASH I V.M.1 F.C.1 /LB.TSULFRi SODAIPOTASI ASH l V-K.1 F.C.1 /LB.ISULFRl SODAlPOTASl 

SODA & POTASH TESTS: 6 ,+0**+(8~~98(*+*8*(8~~~*,~~~~~,*~~~~,*~~~~,~~~~~,~*~~~,~*~~~,~*~**,~~~~~,~~~~~,*~~~~,~~~**,~~~*~, , 
I I I I 

I I I _~~~~ ~_ ---__- ~~~ ~~ .-_ ~~ ~. 
-.- MAX I MUM I 27.00174.19 40.88 39.18 9821 1.30 0.739 -G.787 

MINIMUM 9.42119.93 lb.97 8.55 1889 0.30 0.157 0.185 
RANGE I 17.58, 54.26 23.91 30.63 7932 1.00 0.582 0.602 

I 
WEIGHTED MEAN 62 I 17.08145.68 29.35 24.96 6019 0.65 

[EXCLUDING SERIES 301-399) ___.---.-. .~ 

I __- 
59735 32.71 31.35 7856--T 
15.94 13.58 6.84 1511 0.24 0.126 0.1481 

43.41 15.13 24.51 6345 0.83 0.466 0.4811 
I 

36.55 23.48 19.97 4814 0.52 I _..__ ____--_-- 
I 

ARIThMETIC MEAN 9 1 16.89146.86 28.78 24.36 5855 0.64 0.448 0.429137.48 23.02 19.48 4684 0.51 0.359 0.3431 
(SERIES l-199) 

I 
I I I 

STANDARD DEVIATION 4.371 11.84 4.75 7.63 1802 0.23 0.222 0.2031 9.47 3.80 6.10 1441 0.18 0.178 0.1621 
COEFF. OF VARIATION % I 25.89125.27 16.51 31.32 30.78 35.25 125.27 16.52 31.34 30.28 35.69 I 

4*+9t**+*84~4**4f44*~~~~*~~~~~*~~*~~~~~~~~~$~~~~~~~~~~~~~~~~~~~~~~~~~*~~~=~*~~~~~~~~~~~~~~~~~~~~~ - 

REGRESSION EQUPTIDNS (DRY BASIS): Y = + 84.92 - 0.00651X WHERE Y = PERCENTAGE OF ASH* 
X = +13033.27 -153.46Y X = GROSS BTU PER POUND. 

LINEAR CORRELATICN COEFFICIENT = -0.9917 .__- ~~ - -~~~ ___- -. 

<><> NOTE: IN DERIVING THE ABOVE REGRESSION EQUATIONS FROM THE l-199 SERIES SAMPLES, 
ONLY THE k5: SAMPLES CONTAINING ASH VALUES < 55.00% HAVE BEEN USED. 
1 55.00% DRY ASH = 44.00% ASH AT 20.00X MOISTURE I 

--__- 

-- _ --_---~ -- --. 
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DATE: 22 SEP 75 
___~ ___- 

HAT CREEK COAL PROJECT - STATISTICAL ANALYSIS OF PROXIMATE TEST DATA 
DIAMOND DRILL HOLE 75-074 

PAGE 4 - 

TOTAL ************************************************************************************************4 -. .._ 
-sAGA- a&m LpvNl I MO1 STURES I DRY BASIS I ESTIMATE0 IN-SITU MOISTURE OF 20.00% I 

l***********l*****************************************~**********************************4:******l 
SERIES l-199 : 1950.0 
SERIES 201-299 : 0.0 
SEF.IES 301-399 : 280.0 

;OOA & POTASH TESTS: 

-- MAXI MUM 
MINIMUM 

RANGE 

WEIGHTED MEAN 

~~-- .-i. g.. i.~- ~~ -,.-..-..- -~ 
59 I IGRoSSI 

01 $ I ASI % I % 1 % l5TUl 
2 IEQUILIRECVOI ASH I v.M.1 F.C.I 1Le.l 
4 I*****l*****l*****l*****~*****~*****~ 

39.79 40.77 9657 
1.17119.64 20.73 9.40 2137 

18.53146.93 19.06 31.37 7520 

I I I I I IGROSS 
% I % I $ I % I % I % I8TU 

SULFRI SOOAIPOTASI ASH I V.M.1 F.C.1 /LB. 
*****(4****l*****I*****4**(*****~*****~***** 

I 
-5.46~0.380 O.l12r53;2b %i;84- 

- 
32.62 7726 

0.33 0.206 0.015115.71 lb.58 7.52 1709 
5.13 0.174 0.097137.55 15.26 25.10 6017 

I 
13.22138.96 31.78 29.26 6851 

0.87 131.17 25.43 23.41 5480 0.70 I I (EXCLUDING SERIES 301-399) -._-__--__~_-~ -~.. __-.-- ~~~ - ~-~.-...-~-.. - ---~-~----~- ~- .--.-----I~ -~-~~~--- ..--. -. ~___---- 
I 

ARIThMETIC MEAN 59 I 12.95141.91 30.72 27.36 6376 0.86 0.308 0.054133.52 24.58 21.89 5101 0.68 0.247 0.0431 
t SERIES l-199) 

I 
I I I’ 

STANOARO DEVIATION 4.07112.53 5.12 7.88 1963 0.67 0.077 0.044110.03 4.10 6.30 1570 0.54 O.Ob2 0.0351 
COEFF. OF VARIATION % I 31.40129.90 lb.66 28.79 30.79 77.79 129.91 lb.67 28.79 30.79 78.45 I 

***********************************************~*****************#****************************** - -.- -__~ 

I I I i 1 

I 
I 

x I s I $ I 
SVLFRl SOOAlPOTASl 
*****l*****I*****l 

I 
i ___- 

4.37 0.304 0.09OI 
0.27 0.165 0.0121 
4.10 0.139 0.0781 

I 

REGRESSION EQUATIONS (DRY BASISJ: Y = + 80.07 - 0.00604X WHERE Y = PERCENTAGE OF ASH, 
X = +13252.51 -165.5OY X = GROSS BTU PER POUND. 

LINEAR CORRELATICN COEFFICIENT = -0.9672 ..-.---- ~-.. ..- . . -. .--- - 

<><> NOTE: IN DERIVING THE ABOVE REGRESSION EQUATIONS FROM THE 1-199 SERIES SAMPLES, 
ONLY THE 48 SAMPLES CONTAINING ASH VALUES < 55.00% HAVE BEEN USEO. 
( 55.009: ORY ASH = 44.00% ASH AT 20.00% MOISTURE J 
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TOTAL *0************#*****************+*l*******t******+Cf********************t*#**********f***t***L* 
c -~MC’UiULL LENGTH 6;m I tWlSTUKtS I LRY OASIS i tSTIMATED IN SlTU MOISTURE Ok 20.03t l 

--!-sy-*;**V**44, *x=4** P:6*+*u***%*I* ~*.:5i-****************++(****;r**P*n;*~*******3qri*a******~**&~~~%( - ------..----.- -~.~ --.... ___.._~ 
SihlLS l-199 : 510.5 17 I 
SERIES .?Jl-.z*9 : L 0.0 D 1 % 1 :S ; 

.i~----T~--- ibK~SS ,...- ,~ - 

0 1 Y 1 % l b7U l % 1 X ! X ‘1 % ! % ! t k?; Y 1 0 I i: t 
4 

__-..-... .~~ - --- -~ . .._ - .,.. -~.~ 
H-T CREtK COAL PRUJtCT - STATISTICAL ANALYSIS OF PROXIMATE TEST DATA 

DIAMOND DRILL HOLE 75-089 
PAGE 2 

:th:tS al-SYY : 2G2.5 4 liQUlL(KtCVUI ASH I V-M.1 F.C.1 /Lb.lSULFRl SUUAIPDTASI ASH I V.M.1 F-C.1 /LB.ISULFRI SUDAIPLTASI I 
SOLA t POTAM TtSTS: 2 ,+*P**);5****,**t**,1*+*t,****+,*****,Z****,*****)*****,*****,*****,*****,****P)***U/*Uti/*****, 

1 I I i 
--I-- .___- ~~ _ [~mppm ~~ ._. 

MAXlMUtI r -----28.51146~75 38.77-xbb-4bc.7-- -- 1.06 0.984 0,255l37.4G--31~0234,~~~-0.87~~i~~~~i 
MINlMiJH I 25.lbllY.bb 29.7.t 23.50 5875 0.3b 0.27r 0.15Oi15.73 23.80 18.80 4700 0.x 0.215 0.12cJl 

RANbt 
I 

3.33/27.0’, 9.03 19.1la 3814 0.70 0.710 0.105121.67 7.22 15.33 3’251 O-57 O.iabt cj.ib‘.l 
I I 

MklGHTkl, MEAN 17 1 Zb.YCI29.20 34.*3 >S.YZ 8352 0.62 123.36 27.91 28.74 6682 0.50 f 
IEXCLUu1t.t SttilES 301--3Y%'Be 

-I - 
-~~I ~_ I I- 

I I I 
Ah 1THMt-i IL MEiN 17 I Lb.65 Ihta.% 34.26 34.79 6116 0.64 0.629 0.203124.75 27.40 27.83 649;) 0.50 G.503 O.ltdi 

(S;hlES I-~YY) I I I I 
STANUAXL, LJ~V~A?IUN 0.95l 7.67 2.b7 5.01 lli&G 0.21 Ct.502 0.0741 6.14 2.29 4.DL 

LlJtFk. OF VAKlAlILN % I 
bbs G-17 0.42 0.0591 

3.551 iw.8'5 8.36 14.41 13.31 32.65 124.60 8.36 14.41 13.31 33.13 I 
+Q+lj*****o+f+~*%*r***~*******P*-r*~*****************************************~*****~*************** .-__ --__- - -.-__ 

I 
RCGiifiS~lDN tl;UATIL;N: (DRY LidIS): Y = l b8.51 - L~.00709x WhERE Y = PtRCENTAGt OF ASH, 

X = +12478.81 -140.Y7Y X = GROSS BTU PER PGUND. 

LINtAt, CC%f:LLATlW LOffFlCItNT = -O.WiG 

<><> truT E: IN UikI~lld(. THE AblrVE RtGRESS1UN LwATlUNS FRUH THt l-199 StRIES SAMPLES, 
ONLY THt ’ 17 SAMPLtS Cl~NlAlNlk6 i.SH VALUES < 55.00% HAVE BtEN USED. 
t 55.00% CRY ASH : L4.00 X ASH AT ZO.OdX MulSTlJRt 1 

t--- - 

I 
!--- -~ ----- _-~. ..- --- -- _~- __-- 
I 
I 

I _I 
-_ I 

~_..._ _~_- ~--___ -__-----... --~ ____ ._- --.---.-.--~---- ---- .- I 
I I . 
i..--~--- -.-. -.-_ .I. -_ -. _._ ----__ 
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UA-IL: 13 JAh In HAT Lt<EEK LUAL t’til&LT - STATlSlILAL ANALYSIS OF PROXIMATE TtST DATA PAGE 3 
DIAMW\ID DklLL HCJLE 75-101 7, 

I I I I 
I 

!4AXlKLR I jo.8;11’3.09 hG.Yb 37.46 n;o7 6.78 6.381 0.62-,)&6.47 27.V-l 29.97 bb46 0.62 0.305 6.5021 
KlNlMLM .;.- ll.%Ii.i.t-/ 13.18 3.79 0 0.10 0.203 0.283122.9‘e 16.54 2.9Y 0 0.13 0.163 0.2201 

.K*NGL .le..%J(f.+‘d L1.76 33.7z (!2(J? 6.62 0.176 6.3441-+3.55 17.43 26.9b. 6646 0.4Y 0.14i O.ii’bi -_- - -- 
I I 1 i 

I&. xc-m tu MEAN 22 I lr.3dl55.2~ Z4.53 26.14 4:26 6.45 ir4.23 19.62 16.15 3621 0.3b i 
-ltYL~u- 1l.G bti.lES 361--3Y4) I I I 

I I I I 
AhlTHtiLTlC t-!tAh ?i I LY.5rl55.7t 24.33 lY.bY L-46 6.46 6.301 6.458ir4.62 i9.a 15.91 

!hRifS l-199) ~~._. I ...~ . I .-. .-... I -. 
.T ,1: ,I-. ,~:c.~,rr. 1 L r.i. 1 I L. un 6. al 

...oll-... ;;r;; 
n-IA n-072 O.ii0112.72 

l~L.50 56.23 +L.Yl 53.65 35.46 
***#a**u*s***********+**~vc*,uvo~*a+*a**r*****~***r*PPs;*r*~***** 

-  .-___ __ -____-. -_~-__--_____I.____--____-~.-~~ - -  ----. _- -____ -___-  
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UAit: 25 hoi-75 HAT r.RttK LOAL P~IJJLCT - STATlSlICAL ANALYSIS OF WCXIMAT~ TEST OATA 

PA‘E2-----.. 

DIAMOND OkILL HOLE 75-090 

~~P~E TYCfL ltrjkztl LD!&I i MUIbTURtS t WY hASI& 
j~*~***~~*~~**~*~*~*~~**~***i+Ohi*Y9C**l+**QS+Y****** 

--. ~-~.~ 
SE.RItS l--LVY : 

.c~b-.-5-.--17-l ..- , ~ ,~~ ~- -,.. -.--r~ ---. iGitissi -.-_ 
I I 

‘E%ILS Lfil-d-9 : 0.0 0 I L 1 AS1 % I4 I % IElUI f I t I t 
;EeItS All-ivy : 1069.5 4 ItwILlRttLVuI ASH I v.M.1 F-c.1 /~B.lsu~~hl SCDAIPOlAS 

.UUA & Pi~T/rbr~ 1 t;TS: 3 ~“***‘~*****~*****~*****~**~**~*:~$**~****$~~****~***** 

I I 

TL;TAL **#*r********#********#*****5********************************~-~~*#*****~**##***s*****# 

I ESTIMATED IN SITU POlSTURk OF 20.GOL l 

I- 

******Y*****f*******~********************~ 

I I ----lGR>SSl I 

f 
z I % I x I BTU l Z l L t ;6 1 

ASH I V-H.1 F.C.1 /LB.ISULFRI SUOAIPOTASI 

I 

*****~****+~*****~*****91o*+*+l+****~*****~*****~ 

I 

1 
I 
I, 

f 

MiNlMUH 
I 

14.7Yl lb.32 ZC.09 10.64 2030 0.33 0.317 0.135 
kANGE 10.531>2.95 17.3Y 35.50 bO14 1.2Y 0.272 0.53(, 

I I 
UEIGtiTEO KERN 17 I 21.481>Y.99 30.63 29.38 6887 ‘,.bO 

I .._ _ ._ 
55.42 29.98 36.96 8>ib 1.27 Cl.*71 0.5321 
13.06 lb.07 8.52 2104 C-24 ~1.254 O.lObl 
42.30 13.91 28.44 b.12 l.G3 o.Ll? 0.4241 

I 
31.99 24.53 23.50 55IU 0.53 I 

A&llWt'liL MtkN 17 i 20.631+3.7Y 29.32 26.69 6327 0.68 0.424 0.339 I 
IblkItS l-LYY) 

z,iAik’\D l~tVIk71LN 
CAter. Lr VkkirTlUN X / 

I 
2.tirll2.87 4.55 8.tl3 IL45 0.32 0.144 0.286 

13.631i9.39 15.65 32.83 30.74 46.9& 

35.03 23.45 21.5i 5062 0.54 0.341 0.271i 
1 

10.30 3.67 7.06 1550 0.25 0.115 O-i281 
L9.40 15.40 32.83 30.74 47.Ctl I 

**~*~*****~*~**~i*f*~******~r~~*~*****~**~~*~rt*~~***~~~***~**~~#***~#*********************** 
---- ~~. . . ---. _-_--._---..-..- 

RtGhtSSI0N tPUATlUNS (OKY BASIS): Y = + 81.23 - 0.00601X WHERE Y = PERCENTAGE CJF ASH, 
X = +1x498.97 -166.17Y X = GROSS BTU PLR POllfaD. 

<><> N;TE: l"~$'~~~" THE AbCVE KEGKtSSICk tCJAT1ONS FKCH TriE l-lY9 StRIEL SAMPLES, 
14 SAMrLtS CclNTAIlulNG ASH VALULS < 55.6G% HAVt BEEN USED. 

( W.Lirii bKY ASH = 44.00% ASH AT ZO.O'& MUlSTLIRE 1 

--- - ..-.___- ~----.~ - 

-___-- ------- --__ -__-..--. -- 



L,Alt: A3 JAN -lo hAT ChEtK L[IAL I’WJECl - STATISTICAL ANALYSIS OF PRDXlM&Tt TEST DATA PAGE 4 I 

DIAMWD DklLL huLt 75-092 

TGTAL **+s******+****3;**********+********************#**1Ji******-*;~*****8~*~~~~~~-~~~~#~********~ 
Il. 

-se--I wu u;m I MOILTURtS I L.RY tA5IS I tSTIkATED 1N SITU HOlSTlJRE CJF 20.00% 1 
1 i#******** (*~*******~#*3************************#~****+****~********************+******~ 

SLI' Ii 5 i-AY9 : 1323.s 52 I I h I I I lLc:lZ.~l I I 
1 AS 1 X i X t f 1 k-1U 1 X 1 Z : p: 1 z I % 1 

lGRi3S5 I 
ri; IBTU l z t -z I % I 

{ 
SthIt. S %(I l-i99 : 0.0 01 z 
sti Its 5cIl-3-9 : 50b.5 .15 ILWIL~~~CVL~I ASH i V-n.1 F.L.I /LB.ISLILFKI SUDAIPUTASI ASH 1 V-M.1 F.C.1 /LB.ISULF~I SWAIPOTASI ..__.. 

5WA t P~T.dh TLSTS: -/ (u~**(*T***(**V*Y)*****~***Y*)~***i~F****~*****~***+3 I*****I***+~I~**+*l*****l***44I*****I****+I 

I I I I 
I I 

i'uiXIKbH 33.64173.7r 57.05 37.e 8503 1.46 0.664 0.6141:5.03 25.64 30.15 6b67 1.16 0.53i 0.492l 
MXNXMIJM l2.1OI27.4; It.%1 5.4 172.: 0.22 O.14Y o.le4l%l.Ya 14.57 4.39 1378 0.18 0.119 0.1491 

RANLt ~._~~ ..... i 21.5+1+&31 Ill.84 32.20 cri;61 1.29 0.515 0.426 
I I 

L: 16hl tL1 NtAN 52 I 20.&3lr7.++ il5.00 24.Gb h40 O.bb 
ttXcL;l,lr& sct.ltLS 301-2dy3t I I - 

I I 
ChiTliMtT AL Mt-AN 52 1 %0.l:l4‘9.5’0 2-1.67 %2.3t 5LtKl 0.64 0.325 0.343 

t;tRIkS l-14Yl I I 
>T;tdi,&i.G i,~VIA7101 

c’, itt . it VnR:nTlW 7. I 
4.54112.51 4:0Y b.55 AL-IO 0.22 0.168 0.149 

2,?.5YI;:.tm 17.LO 38.3Y 35.42 Irr.lAl 

IL7.05 15.07 25.76 54bY D.Yb 0.412 U.3431 __.__ 1 

I 37.67 L2.bB 19.24 4516 0.53 / -~mmm~-m-/ 

:Y.Y& 22.13 17.90 4224 0.51 0.260 0.2751 

lO.Oi 3.91 6.67 1456 O.lM 0.135 O.llUi 
~5.04 17.6b 38.41 35.41 35.25 I I 

F(C~~.E;~IU,~L~UXTlLN~ (Q&Y i;A.&.is!:... .Y = ? 70.27 - .0.00566X Wtht Y ? PtRCENTAGt OF ASH. ._ . _~.___ 
x = +13wY:31 -176.4iY X = GROSS BTU PtR PDUIID. 

LINLAR ~.UW;E:~LATIU~ LOEI-~1CltWi = -0.9526 

<><> IvUTt: 1tJ DtklVlNG Tht ArCVt RLGhtSSlON tLJnTlUNS FWM THt l-199 SfzRIES SAMPLES, 
CNLY lttt 22 Sk!+ LtS CUIJTAlhihl~.A\h. VALC;LS < 55.00:: hAVE btEN USED. .__. .~._~ 
I 55.00%.LikY i.;h : 44.0(.*$ ASh PT ;.O.CGb MldIb'lURt 1 

_ --.-- __- _--- 

----~ - .-..._ -----_--.-- .--... .- - -- -- --- -- ---- -~-.~ -----~- -I 



.~- 
: 25 WIV 7F t&i-ii?-‘~-i?-~L PRO JttT - STATISTICAL ANALYSIS OF PROXIMATE TEST DATA PAGE 2 

OIAMONU DRILL MULt 75-093 

I TUTAL *4*******+****U*%******************************************************************#*%********* 
>c I-rL ,<,LrbCll I &nrLt TYPE & m i MUISTURtS 1 OhY bASIS 

..----- stii1ts l-i79 : 
!Ati;irs ‘xl-%rY : 
CtkItS 301->~9 : 

f. PJTA~~ TELTS: --- 2 ~i+‘**,*%.*t,%Ei***(e*x*~,n*s*~,s*+*;;)**+**,****u,***PC)*#**)#***,**II*O,**F**(*****,***i*)*****, 
I I I 

i I _ _ I ~~ ..-..i- ___- nAx1nun 1-2x.2bi,j;-Q6 42.52 42.6s 10~53 1.08 0.082 0.101150.45 34.01 34.12 8i4i 0.87 0,666 U.Uc-rll 
MI NINUH I 19.75il5.YY 22.12 14.El 2.565 0.46 0.032 0.043i12.79 17.70 11.85 214b 0.37 O.(r25 Q.0341 

R-NLt 6.53147.67 20.40 27-b+ 7348 0.62 0.050 0.058i37.66 16.31 22.27 5k94 0.50 6.641 0.0471 
-- I I I 

Wi- IGHI t3 i4tAN 11 1 23.62123.1; 38.30 38.57 Y059 0.61 (tXCLUDINb SE.\IES ;Ol->YY -4 1 I-- ila.50 30.64 30.86 7248 0.49 t 
--__- -.__ ____ ..-.. ~~-~._- -.. 

I I 
ARlTHMtTIC MtkN 11 I 23.4bi26.61 :b.YO 36.4’) 8520 0.63 0.057 0.072121.29 29.51 29.19 6bl6 0.50 0.646 t.6561 

I (StkIES l--1YY) i I I i 

I CCEFF. STANUAW OF VAhlAilUN LkVlATlCIN L I 9.81,:0.6Y 2.3Vi13.33 14.72 5.43 21.82 7.Yb 24.80 2113 26.39 0.17 0.035 0.041110.66 150.10 14.711 4.35 21.82 6.37 24-80 1690 27.02 0.13 C.OZY 0.033i I 
**#****44**4~*~*4*4*******4**+******************+*+*+*C*++****44**********44*~#****4#~***~***4**#*u - _..__.. ~. ..- - -~-- ~. ~. ~ -- -__-- 

i htGI.tS~llJN ,QUAl IuNS (DKY BASIS): Y = + C2.6b - O.OOt55X WHERE Y = PtRCENTACE OF ASHI 

I 
X = +12655.8b -152.491 X = GRUSS BTU PER POUND. 

LINEAR CCkRtLATICN COtFFICItNT = -0.9897 -__- ___._.._~ - 

<><> rd,TE: IN L’tkIVING THt AbUVE KtGKESSlUIi EQUATIUNS FROM THE l-lY9 SERIES SAMPLES? 
DtdLY THt 10 SAMI’LES CUNTAlNING ASH VALUES < 55.00% HAVE BEEN USED. 
I 5>.uOZ DRY ASH = 44.00: ASH AT 2O.QQ5 MUISTURE 1 I 

i 

--.____ 



-ihIE: ~2SIacV 75 HAT CREEK COAL PWJECT - STATISTICAL ANALYSIS OF PROXIMATE TEST DATA PAGE 4 
DIAMOND DRILL HOLE 75-095 

TOTAL **??*?*****?*******~****?****+*********?*********************L***?*****4***?******#*i*********# 
LAMv'4 i TY?E m J&&&J, I EtOIsTURtS i GRY BASlS i tiSTIMATED IN SITU ROISTURE OF 20.005 i 

~~#*Vf%?0?*,***+n*???b~?%?*?****??~??****??**%*#**??(*#*?**?*~**+*~*?*~?~***?***?*~*****?J ~~-~ --- -. 
SEklcS 

_- --- ~___ 
l-199 I 1214.0 

--4~-, -...-----r.- 
I a l---1-- 

.lbRLiss, ---- .-,~~~---, -~~~-- 

i ASi Z i 16 1 f ib?Ui 
I I I i6RUZ.S t I I I 

bEKItS Z:‘l-ZrS : 0.0 oi % f t * I % I % I % I % ISlUi % I t I + 1 
SEhIrS 301-3Y9 : 271.0 5 itWILiREl.VDi ASH i V.M.i F-C.1 /LB.~SIJLFR~ SODAiYOTA6i ASH i V-M.1 F-C.1 /I..B.~SULFK~ SDDAiPOTASi 

UDA & PJTFUI TtSTS: - - 7 )::~*~,*~f”(***?V)****~(J*?*c,*~**%,****+,+****,9;?**?~V***?,*****,*+?**(?*?**,**?*i(*?9**(~**?*, 

I 
i 

I I I 
pi I_-- ___~ ~__. ___---~ i-- -__ 

- MAXIMUM I -----21. lb, 70.5jc~1-6-*3.U2 974U 1.79 0.2560.413i56.44 30.53 34.42 7752 1.44 O.ZG4 OZ3ii 
~1~1 MUM i 11.14t20.2Y l&.76 6.76 1825 0.2Y 0.027 0.034116.23 15.01 5.41 l‘l6r) 0.21 0.022 O.OSZl 

KANLE 16.O~i50.26 lY.40 36.h 7Y15 1.50 0.22Y 0.374i40.21 15.52 2Y.01 6332 1.21 b.18i O.S98l 
I I 

WtIGHTW MEAN 49 I lF.lUi38.lb 31-G 30.33 7u44 0.70 130.55 25.18 24.27 5634 0.56 1 
~rL%c;usINb SfzElES 301-3YY) 

! 
_ _ I ~~_ _._.__ ~_~. .~.-I~ ~. ~--___--~ L-. - ._ ~-----...--.-~-~-~ ---- -.-__-...-~~ 

I I I 
AkITtif4tTIC MAN *Y I 18.92140.07 30.73 29.20 b-I57 0.72 0.117 0.132132.05 24.58 23.36 5..56 0.57 0.093 O.l(i5i 

(&RIE:, l-:99) I I i 
~5nNl~nk.L~ UtVlATliJN 3.bZi12.15 4.6.7 8.05 ?UYi, 0.2-i 0.082 0.1341 5.72 3.89 6.44 1512 O.iL 0.065 O.lG7i 

LUEFF. CF VAKIATIL’N Z I iY.lZ153.33 15.84 27.55 27.97 36.00 130.34 15.84 27.56 27.97 38.2’9 I 
*?*?*i******L5?**+?*?+**+******v**+?**?**+??****+*****?+*****?*******r*?*?***?***+*+++2**** --.~-__- -__- --- --- 

RLLKESSICN EuuATIL;NS (DRY BASIS): Y = + tt.67 - 0.0068rX &HERE Y = PERCENTAGE UF ASH, 
X = +126‘,4.46 -146.11Y X = GROSS BTU PER POUND. 

LlNtAk LUhhtLATlUN l.CItFFlCItNT = -0.9Y18 -------.---~ - .~~ --.-- 

O<> riuTE: IN UEkIVlNG THE AbWE RiGkESSIUN EWATIUNS I--ht.aM THE l-lY9 StRlES SAMPLES? 
WLY 7Ht 42 SAMPLES CUNIAININL ASH VALUES < 55.00% HAVE BEEN USED- 
T 55.004 DltY ASH = 44.03% ASH AT 20.00.Z HGISlURE T 

__---- ~- ___- --- 



13 JAN 70 HA1 LKttK CL>AL t’h\bJtCT - STATISTICAL ANALYSIS OF PRUXlMATk TEST DATA FAGE 4 7 u?.it: 
DIAMC&D DhlLL HULt 75-097 

-___ _-_- - - ..- - Cl. - ._--. .~ 
TL~AL *$~*$-*******t******$~*****P*P**+****3**********#*~~*+***lt***+**##************#~#**#***** 

At?Ll..LX J&&J& -1 i MU15TURES 1 LJRY tAS1S i tST1HATW IN SITU NOISTUKE IJF 20.00% i 

> 
(I;~$a$+$~s; ~5**tf***$tt***$*r*$$~********** I.***~****~****************###****-**i 

L.tr\li:, A--;r9 : Vb6.5 >Y I I % 1 
1 ASi t 1 % ‘I 

IlASS I 
i 1 LlU I % I .% ‘I 

I I { 
stb.Its L01-239 : 0.0 oi z g 1 x I x I % I%1 % ‘1 f Ir 0 t 
:iFtILS 3Li->y9 : 52b.5 10 ItWIL(KELVUi ~.Sbi i V.M.i F.L.i /~P.iSliLfRi SDDAiPOTtii A2H i V.M.1 F.C.1 /LB.lSbLFRl SWAIPOTASI .----. 

‘Ot,A L P;‘TxSH 1 z* TS: _) .a 0 ~*#**~***4+~3****j*****)*$0*$(P$$$*JF$$**~t****(***~)*****~*****)t****(*****~***#]*****~*****I 

I I I I 
I I I I 

n1rmJ~ FXXiMLV I 
i 

Zb.9;Li?S 10.3Ct~22.0~ I 4-! ‘ ?b.‘?o 17.02 ‘t1.24 8.35 Yd!YY lV80 0.78 0.26 0.692 0.163 O.74415‘f.54 I~.215 117.65 29.36 13.62 32.99 6.b4 7440 1584 0.21 0.63 0.554 0.140 0.5951 (1.1721 
hAtuG t 0.40b 0.4231 ~~-- -- l&.t.2)32.3u lY.M 32.69 731~ 0.52 0.50~ 0.52Yi41.W 15.7‘t 26.15 5&56 O.‘t2 

I------ 

l I 
.cIGHlcli RtAlu LY I lY.5slss.7L Lb.76 il.51 6144 0.51 (35.78 23.01 21.21 4915 0.41 

(tXCLciu INb SLklES 30,-39‘) 1 I -,__ I 
I 

./. 3Y 

l~iKlt3 i-199) _~. 

ujtri. LTAhiJAD Ahilh!4tlll. ut V.AhlPlIL;N CkVlf.1 REX& :'Jfr 9 I f I 

I i 

22.5YiZr.rl lY.221&7.3.! 4.3Gii4.17 27.74 1Y.r~ 5.41 24.bb ;5.e5 -tc.rz 3b.CY 5.t611 2013 23.78 0.51 0.12 0.433 0.197 0.200i11.34 0.571i37.90 izr.rz 22.15 15.4Y 4.32 35.86 19.9G 7.1‘. 34.09 4615 1610 

+ 

24.69 0.41 0.10 0.346 0.156 0.4571 0.1651 I 
~~#****#*C~~*L~C~**##~***#*+****sr***~***********oo~*raa****~**~**~****#***e***r*** - 

L1hiA.t. CtiKc,;rLC11L#1 COtFFlLlt.1+7 = -0.90-f-! 

<><> l&l t: It. l,thlVltub Tt!L AtliVE krbKtSS1Clu t&l~~TlL;td FKUM THY l-lay SERIES SAMPLES, 
0f:LY Tht ~5 SAMPLtS CUNTAINJ4.L frstl VALUt S.< 55.11Og~ H.&VE BEEN USED. 
( 55.005 CI.Y ASti = 44.OGX ASH AT 20.00:. MCJlSTbRE ) 



-  -  ~. --.~~-- 
DATE.: 25 f&V 75 

______- -.--. -__-~- ~~ 
HAT CkEtK COAL PKOJECT - STATISTILAL ANALYSIS OF PROXIMATE TEST DATA 

DIAMOND DkILL HOLE 75-100 
PAGE 2 

TUTAL **~Z**~fv****itP**V9*uSO**~*********ii.*V*f******************************#*t*****P*Z*+********+******# 
Alm.kTYPE. LE&tH Q&tU 1 MOISTURES 1 LIKY bASlS I ESTIMATED IN SITU MOISTURE OF 20.00% 1 

J****~**V+**~****~****W*****PP******************~~****~****4****#***************t*******~******~ 
_-... 

StktES--l-irY : 521.5 14 1 
-, --%-2 ,..~ .-,- .--i--~.cGK~~s i--- - i. ~ - in , -_ 

IbRuSSi 
>tftxrs Zbl-2-9 : 0.0 01 % l ASi L 1 % l Z’IbTUI Z l X l % l f 1 ‘L 1 f I67Ul x t r, I I t 
Sthlts ?.2l->YY : 964.5 2 ILOiJlL(kLLVU) ASH I V-H.1 F.C.1 /LB.ISULF~I SUDA1POTASl ASH I V-M.1 F-C.1 /LB.ISULF~/ SUGAJPGTASI 

LDA & PtiTASh TESTS: - ~-- 0 ~****~~P*L*?~****P~*****~*****~3*?*C~*****~*****~*****~*****~*****~*****~n****/#*#~*****~*****( 
I I I 
I 1. _ _~ ..____. ~~_-~ ~~ --... ..~..~ ~~ .-- - __- _ .~ _ .---__ -..- ~~... -- 

MAXIMUM I 27.4111b6.3d 42.63 43.43 LUi75 0.65 169.11 34.10 34.74 8220 0.68 
MINAMUM 21.00114.86 l.3.22 0.4G 961 0.22 Ill.89 IO.57 0.32 7bY 0.17 I 

RANGE 6.4Ul71.52 2Y.41 43.U3 9314 0.63 
I 

157.22 23.53 34.42 7451 0.5t 

rltIGHTtU PCAN ,L 14 I 25.02J55.21 33.64 31.15 7496 0.56 128.17 26.91 24.92 5196 0.45 I 
ttXC~U3lNb SkkiES ;ul-3~~1 ----- ---*.- ~-~-- .-.-- 

I- f 
Ah:iHMtT Ic MEAN 24.87137.34 32.63 24.83 7217 0.55 129.87 26.26 23.06 5773 0.44 

iStKItS i-iW) I * I 
SYANLJtid! LJcVlATltiN 1.75121.4~ 8.33 13.21 2b35 0.18 117.14 6.67 10.57 2264 G.l‘t 

ClJEkb. bF VAKIATILN X 7.03157.3~ 25.3t 44.27 39.2i 32.36 (57.4i) 25.3Y 44.28 39.22 33.10 
**#*****************************u*+************************************#**************##***~ -~__- --- 

kt6hESLlUN E(lbkTluN; (M.Y BASIS): Y = * 67.9c. - r~.oo7oLx WHERE Y = PERCENTAGE OF ASH. 
X = +12403.65 -141.11Y X = GROSS BTU PER POUND. 

LlNcAK LGkkELATlUN ~utFtlC1tNT = -0.9983 ..--- -___~ 

<><> NLT E: IN LitRIVING THE AbUVE REGk ESSIUN EOUATLDNS FROM THE l-199 SERIES SAMPLESI 
bfiLY THE 12 SAMPLLS CUNTAININC. ASH VALUES < 55.00% HAVt BEEN USED. -. ~- 
( 55.~0% UkY ASH = 44.00% ASH AT 2ti.DD% MUISTURE f 

- 

- 








