I/

O

_ Y \
e~ CARBoN CREEKPICI) A

CARBON CREEK COAL BASIN
PROGRESS REPORT

1971 FIELD SEASON

UTAH INTERNATIONAL INC.
Mineral Exploration & Development Dept.

- Salt Lake City, Utah

Submitted to: J. J. Reiff
Submitted by: D. 0. Birkholz

D. S. Fullerton -
Date: April 26, 1972



"CONTENTS

ABSTRACT
INTRODUCTION
Location
Physical Features
Climate
Accessibility
EXPLORATION HISTORY
1971 FIELD SEASON
Logistics
Road Construction
Drilling
Core Analysis and Proang
Field Reconnaissance
Topographic Mapping
Ecological Study
Demcbilization
Williston Lake Navigation Ltd.
BRITISH COLUMBIA REGULATIONS
GEOLOGY
General Stratigraphy
Gething Formation |
Correlation of Drill H01es
Structure
COAL GEOLOGY
Distribution of Coal Beds
Potential Mining Area
Physical Properties
Chemical Properties
Field Free Swelling Index Test1ng ~
Principal Coal Beds
Coal Bed 14
15
31

r

RESERVES :
Summary of Estimated Reserves
1972 EXPLORATION PROGRAM :
BIBLIOGRAPHY s

@

Page

COMCYOTUT I WWMN —

10



ILLUSTRATIONS

Page

Figure 1. Table of Formations : 17
Figurehz. Assigned Bed Number with the Corresponding

Coal Sample from Drill Holes 1- 9 : 25
Figure 3. Average Pa]o Alto Anaﬂyses of Principal Coa1 Beds 27

=TS A - CABRGN Al ComFiRaITIAt- ARRLYSES Bilg
. SECToN T

Figure 4. Coal Reserves Estimates L 39

Appendix I

Photo 1 Barge at MacKenzie .~
Photo-2 "Black Tusk"

Photo 3 "Muddy Campsite"

Photo 4 Dense Forest

Photo 5 Road Construction

Photo 6 Slash Removal

Photo 7 Finished Road ,
_Photo 8 Seven Mile Creek Bridge

Photo 9 Southeast View

Photo 10 Drillsite #9, Toyota and Unimog

Photo 11 Falls on North Fork, Eleven Mile Creek :

Photo 12 Mouth Seven Mile Creek w1th Leve1 Terrace Deposits
‘Late Winter )

Appendix II
Tables A-L, Seam Analyses

Pocket

Plate 1 - British Columbia Road Map - Index

Plate 2 - Peace River Area - Coal License Locations

Plate 3 - Gamma-Ray Log Stratigraphic Cross-Section

Plate 4 -~ Geologic Map of a Part of Carbon Creek Coal Basin
5

Plate 5 - Structure Cross Sections of the Carbon Creek Area

‘with Composite Stratigraphic Section of Gething Formation
Plate 6 leross Section of Drill Holes showing Correlation of Coal Beds

Plate 7 -;Sectionsvof Coal Beds from Drill Holes

&



ABSfRACT ‘

An area of approximately 15 square miles immediately west of Carbon Creek,

in the Peace River Area of Northeastern B.C., was investigated during the -
summer of 19771 to evaluate the metallurgical coal pdtentia] of the Carbon: -
Creek Coal Basin. Nine stratigraphic cofg holes were drilled totaling

6752 feet., About 2300 feet of coai-bearing Gething Formation were tested.

Nineteen miles of road were constructed to reach the drill sites.

This preliminary HriT]ing brogram iﬁdicated that numerous coal seams are
present in the Lower Cretaceous Gething Formation. Twelve principal coal
seams greater than 4.0 feet in thickness and thirty-two coal seams with
thicknesses greater than 2.0 feet are present in a relatively undisturbed, ‘
erosionally dissected, structural basin trending generally northwest para11e1-
to Carbon Creek. Dips-in the area of greatest interest are generally east-
ward at Tess than 10° while at the western edge of the property they exceed

20°,

A ge010916 map was prepared from drill hole data. A veneer of glacial debris
and heavy overgrowth obscures bedrock, Iimit%ng field surface mapping. Utiliz-
ing Utah's new topographic base map the inferred coal bed outcrops are shown

for the twelve principal coal seams and three prominent sandstone marker beds.

An area of approximately 5 square miles, defined'by drilling and geologic
mapping as potentially mineable, is located between Seven Mile Creek and Ten

Mile Creek,

The washed medium volatile bituminous coal of Carbon Creek has a calorific
value, on a natural basis, ranging from 12;000—14,000 Btu, with an ash content

between 2%-8% and sulfur content generally less than 1%. Coking properties,
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as determined by the A.S.T.M., "Standard Method of Test for Free-Swelling -
Index of Coal”, afe.moderate1y good. Coa1'se§ms of potential interest had _-i
FSI indices ranging from 1.5 to 7.0. Coal seams 2.0-4.0 feef thick have -

an average free-swelling index of 5.0.

Total in-place reserves for coal greater than 4.0 feet in thickness to

a maximum depth of 2,000 feet are estimated at approximately 300 million
tons. The recoverablé reserves on 10 coal seams at a 5.0-1 stripping
ratio are estimated at approximately 25 miliion tons. These reserves are
north of the North Fork of Eleven Mile Creek to about 1 1/2 miles north

of Seven Mile Creek.

During Utah's 1972 exploration program, additional driliing is planned in
the area of greatest potehtia]lbetween Seven Mile and Ten Mile Creeks. Ex-
p1orafory drilling will be extended to the squtheast part of the Carbon
Creek block. Two exploratory stratigraphic core holes are planned on

the East Mt. Gething b1ock; 1 1/4 miles west of W.A.C. Bennett Dam.

Field reconnaissance work is also planned on tﬁe Adams Syncline and

Dunlevy Sync]fne blocks.

INTRODUCTION -

Early in 1971, Utah International Inc., formerly Utah Construction & Mining

Co., negotiated with Trend Exploration Ltd., a Colorado Corporation, the

——

transfer of 143 coal licenses covering 89,753 acres in northeastern British -
Columbia. Contiqguous with 55 Trend licenses in the Carbon Creek area are
10 coal leases, totaling 6400 acres, acquired through negotiation with the

Burns Foundation Ltd., of Calgary.
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- exploration investigation of the potential metaT]urgica1 coal resources

on a portioﬁ of théACarbon Creek coal properties. The exploration program o
had the following objectives: = , . '
1. To géin; by diamond core driiTing; a-further understanding of
the Gething Formation stratigraphy and its coal potential in
the Carbon Creek area. '
2. To determine the agglomerating charactefiﬁtics of the coal.
3. -To obtain unweathered coal core samples. suitable for laboratory R .,5

and washability studies.. -

Location w

The Carbon Creek coal property, one of four acreage blocks acquired by

negotiation with Trend Exploration Ltd., lies near the Williston Reservoir,

. formekly Peace River, in northeast British Columbia. The property is about

20 miles west of the W.A:C. Bennett Dam and. from 3 to 15 miles south of the
main part of the resefvoir. Chetwynd is 45 miles to the southeast while '

MacKenzie is 40.miles to phe‘southwest (see Plate 1 and Plate 2).

Physical Features

The Carbon Creek Coal Basin is situated in the Foothills Belt of the Rocky_'-
Mountains. The tree.éovered s]opes'exhibft moderate relief, rising from"'
the Take level ét 2200 feet MSL to peak elevations exceeding 6000 feet.
The highest elevation on- the property js 5300 feet MSL between Nine Mile

Creek and Ten Mile Creek.

Carbon Creek flows northward through the license area to Williston Reser-

voir. Four prominent tributaries fiow eastward into Carbon Creek on the

. property. These are Seven Mile, Nine Mile, Ten Mile and E1even'Mi1e‘Creeks,‘

the names béing apparently derived from their distance from the former Peace

T
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River. The watershed to the east of Carbon Creek is more restricted
and the streams are smaller, with the exception of Mc Allister 6reek whose
watershed drains the southern part‘of the éoe] Ticenses. Nuﬁerous springs

and intermittent sireams cause very soft ground conditions in May and dJune.

Prominent fTat—topped terraces have formed near the 2500 foot elevation a1ong
Carbon Creek. The terrace mater1a1 is g1ac1a1 t1]1 and stream-1a1d silt,
sand, grave] and boulders which has effectively-hidden bedrpck and made drill- -

ing through this material difficult.

_ The area is héavi]y forested up to a timberline of approximately 5500 feet.
’ Hiilside species are 1odgep01e-p1ne, white and black spruce, western white
spruce and alpine fir. Cottonwood, aspen, birch and alder and larger con-

iferous varieties are found in'valley bottoms and seepage areas.

W11d11fe is generally concentrated at 1ower e1evat1ons Ev1dence of beaver,-
fisher, squ1rre1 and marten was observed during the summer a]ong with black -

bear, grizzly bear, moose and lynx. The~streems are populated with gray1ing,

" Dolly Verden'and a few Rainbow trout. ’f*”? if;;{;:- L -

L

This area is undeveloped and uninhabited.l Although several traplines exist
in the area, no logging, agriculture, grazing activities or economic ven- '

tures are present. ' . = : SR

c1jmate*
_ The climate maylbe regarded as extreme in this remote area of northeastern .
' British Columbia. Summer temperatures are;comfortabﬁe with cool nights.

The temperature c1ose1y approached 100° for a few days <in August.  The

winters, of course, ‘are unbearably cold w1th cons1derab1e snow and constaht .

-—-—-—....._........o
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sub-zero temperatures sometimes reaching -50°f. Williston Reservoir is

frozen for five months out of the year.gwitﬁ jce breakup about mid-May.

A superabundance of rainfall hindered our activities "in June and July but’

the Tocal inhabitants reported it was above normal’

Accessibility

No roads have been constructed into the Carbon Creek-area. The John Hart
Highway, connecting‘Prihce Géorge and Chetwynd, is about 25 miles to the.
south. Access may be attained by boat, float plane or helicopter. Frqm‘ ‘
Dunlevy Landing (10 miles northwest of the W.A.C. Bennett Dam) to' Carbon ;.-

Creek the distance is about 25 miles by boat. The float plane base 1in

- MacKenzie is 50 miles away and a heT1copter may be summoned from Ft. St.

John, 75 m11es to the east.

EXPLORATION HISTORY

Invest1gat1ons 1n the past by various parties aroused 1nterest in the coal e

deposits of the Carbon Creek Basin. Listed in chronoiogical sequence are

" previous investigations and reports resulting from these earlier ventures.

" 1910 Discovered and named by Cowper Rochfort with David Barr and George

McA1]ister,'upon recognizing coal float at mouth of Carbon Creek

and trac1ng it to its source.

1974 Surveyed and’ appra1sed by A.B. Christie for Lord Rhonda.

1921‘Investmgated ‘for Rochfort by American International.

1928 Explored by Belz for Stuart and Batten of Vancouver, with maps,
geology, and samples with analyses. " -

1942 Réchfort and Wrigley took hand samples. .

1943 Norman Stines for Burns Foundation with_map§,¥p1ats, geology, sampies
with gnalyses,land qqaﬁtitivé‘estimateItonfirminﬁrand extending the

work of Belz. . . o ‘f‘::ﬂf;,

. e
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1944 Howells for-Burns Foundation, exploration, topographic mapping, new
stations, samples, maps, analyses. .
1945 Howells for Burns Foundation, further expTorétions, additional stations;
| photos, bridge, new river trail, tﬁree dimensional map in co1or,-samp1e "
analyses, Most thorough survey yet made. Confirms Belz and STines.
1944-45. Geo]ogfcal(investigations of the Carbon Creek-Mount Bickford map _ ",_
area to obtain inforhation on coal reséurces by W.H. Mathews. Data
published by B.C. Dept. of Mines, 1947. _
1950-51. Last of a series of investigations and- reports made by Howells
and Davidson on Carbon Creek properties, now controlled hy'Burns
Foundation Ltd. -
Earty 1970. Trend Exp]oration'undeftook study of potential coking coal areas
in northeastern B;C. Application for 690,000 acres by Trend to be

. removed from the Peace River Coal Reserve, resulted in the staking of =

143 coal Ticenses, a total of 89,753 acres in Trend's behalf. The 16
- g_.‘ﬂ -

Ticenses are staked in four (4) areas designated as Carbon Creek (55 5&/

Ticenses) Adams Syncline (16 licenses), East Mt. Gething (28 licenses) f%%

and Dunlevy Creek (44 Ticenses). Work consisted of helicopter assisted

field studies of coal potential and mapping by Trend geo1o§ists.

Sept. 11-13, 1970. Inspect1on of potential cok1ng ‘coal propert1es by Utah ' .

personne] d.d. Re1ff and J E. Phebus.

' June 14-September 24, 1971 Dr1]11ng ‘exploration program by Utah Internat1ona1

Inc.

1971 FIELD SEASON

Logistics
" As the Carbon Creek exploration area is not .serviced by roads, all equipment . e

was transported by water to‘the‘in{tia1 camp site. Early in June, Williston
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Lake Navigation Ltd., contracted to supply bulldozers and marine services,

barged two bu11dozers to the landing s1te After some pre11m1nary diffi-
culties, including temporarily 1os1ng one of the buildozers in the Take,
they built a barge unToad1ng site and a cTearing in the woods for the
camp. The trucks, drill equ%pment and camp méterials were loaded on a
barge near MacKenzie and towed 110 miles to the Carbon Creek landing by

two tugboats, arriving in the morning of June 16.

Several days were spent constructing the tent camp on the west side of the
Carbon Creek inlet about a half mile north of Seven Mile Creek. Utah

personnel stayed in'a 50 foot trailer while the drillers had four-man

| plywood and canvas tents. Electricity was provided by a diesel generator,

Spring water ﬁas availab]e nearbyand a water heater waé supplied for hot

-showers. In ShOTt,ithe camp facilities made 1ife in the woods qu1te com-

fortab]e and the food, prepared by Canad1an Longyear s cook, was excellent.

We retained onaof thé tugboats‘full time to deliver dril]ing supplies,

. fuel and groceries from Dunlevy Landing to camp. As it turned out, this

was a more continuous project than was originally planned. Large quantities -
of fuel and dri?ﬁing mu@ were consumed during the field season and mechanical

breakdowns of every conceivable kind necessitated many trips back and forth

~to civilization by the'iug and barge.  Floating Togs on the lake and log jams,_

in the Carbon Creek inlet would have made the work hazardous or impossible

for a smaller boat.

Communication from the Carbon Creek area.to the outside world is possible by
radio or rad1ote1ephone. A s1ng]e—s1de band radio from Northern Thunderbird
Air was loaned to us so that we could talk to their MacKenzie sea-plane base.

They were able to provide faTﬁTy're1iab]e float plane service on short
: voos : '

w
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notice. Mobil radiotelephones wiil not work near the lake in the Carbon
Creek inlet because of surrounding mountains, buf by driving up to higher' fL, -
~ elevations communicatiqn was possib]e,with the Hudson Hope and Chetwynd .

operators.

Road Construction

JThé rainy‘weather made road construction a very stfcky and expensive

business for the first five weeks of the 1971 season. The bulldozers spent -
much of their time pulling each other out of ;ud holes or cutting ditches _
S0 the road‘surface could drain. The road to the first drill site remained )
impassable to four wheel drive vehicles until-after the hole was completed.l?
The drillers had to hike up the hill or ride a'bu11dozér to get to work. |
" When the hole was finished one of the trucks, carrying the geophysical hg?gr
logger, was dragged to the d?i]] site by bulldozer. This was the first 7
truck to leave the camp site almost a month after the work began. The ex-

. cessive rain raised the Take level more'fhan'anticipated and necessitated‘.;

moving the camp farther up the hill on July 29 although, just 6 weeks

earlier, the original camp site was 25-feet above the lake Tevel.

Given more favorable weather conditions road‘construction should be relatively
easy in this area. The trees, mostly spruce and lodgepole, average less than
six inches in diameter and have very shallow, poorly devé?oped root systems.
A bulldozer can cut a swath through these trees very rapfd]y. Disposal of 'i
the sTash was more of‘a prop1emL Growth.is so dense that w@iking through.

- the woods is often difficult. Thus, even tﬁough the trees are small, con-
siderable quantities of ‘slash must be burned or buried. The dozer oﬁerators )
buried as much as possible in the road bgd bu? iﬁ'pTaces the excess was

windrowed aﬁd burned. ‘Leaning trees pushed into standing timber were‘éawed
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down, a rather dangerous'job which adds to the cost of road-building since:::~
slashers with power saws must be employed full-time. The Forest Service -:‘, 3‘.,
has rigid standards concerning road building practices which must be o
-followed. The local Ranger, Lorne McQueen of Chetwynd,.seemed genera]]y"r -

" pleased by the appearance of our roads at the end of the field season.

The roads crossed numerous water courses which involved either burying

- culverts or building bridges. We discovered, after several sad experiences, ‘.
that corrugated steel culverts are far superior to those built out of Togs. .
We have had better success with log bridges as we have experienced no bridge
failufes to date. Bridges.ﬁere built over Seven and Tén Mile Creeks and -
-both forks of Eleven Mile Creek. In addition, the bri&ge abutments for

the Carbon Creek crossing were constructed. A pair of 36 inch culverts

“were utilized at the Nine Mile Creek crossing.

Rain and bulldozer breakdowns resulted ip delays in road and drill site

" construction. On July 15, at Utah's request, Peter and Paul Demeulemeester o
. Lid. brought a D-7 to the area and a D-8 arrived later 1& the month. The
four bulldozers worked around the clock until August 12 trying to keep aﬁead';‘_
of the,drﬁiﬁ. Several Ineian sTaehers,'providediby'Demeu1emeestef, worked .

the last two months of the project.

- A total of nineteen miles of main and access road was constructed in 1971
with the main road from the initial landing eite fo the Carbon Creek bridge
measuring about 15 miles. It is anticipated that the road will be in reason-
ably good shape when we arrive back in the explofetion area in 1972. ‘Some
areas will have to be reworked, especially_on north fac1ng s]opes near the

main creeks where mud slides may be expected sl

-

..The tota]'eost‘of road and bridge bui]ding_and's1ashinguﬂ65"$115,660 for 1971;';
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This approximates $6100 per mile of road. 1972 road costs are estimated" 3;1 ;

to be in the $4000-$5000 per mile range.

Drilling
Canadian Longyear Ltd. was contracted to supply one skid-mounted nggn

diamond drill capable of -drilling HQ core (2 1/2% diamgter). Drilling

commenced‘July 4 and terminated on September 18'with‘nine holes cored to ;f'?"

depths as fo]]owgif‘iv'.\~ ‘

824
830 ol e
887 - .. T

Drill Hole . . Total Depth (feet) . ~ . . - - . 0z Y00

RO 00 =IOy O I LD PO —t
(=)}
(&7}
~t

The drill crews worked three 8 hour shifts-per day averaging about 120 feet

for each full drilling day. Coring began at bedrock after casing was set-A

-‘through the unconsolidated overburden which ranged from 0 to 187 feet in

depth. During the first half of the season drilling water was obtained .

from nearby springs. - In the middle of August, when conditions became drief;

it was necessary to haul water in é 500 -gallon tank mounted on a Unimog

(Daimler-Benz diesel) truck. Nearly 20 tons of drilling mud and lost

s .

circulation materials (Tannex, Ce]]ex, Quik<Seal and Céustic Soda),. costing -

$9057, -were consumed during the drilling program.

‘The drill and associated equ{pment.was moved from hole to hqle by bulldozer,
usually a D-7 with winch. A nprma1.move took all day with 'all seven Long- - -

year people helpings =

7 Total direct drilling charges were $105,970 or about $15.70/foot. The same
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rate per foot.is an appropriate figure to use %h'estimating'TQYZ drilling .

costs.

Core Analysis and Probing

The drill holes were probed with a Gearhart-Owens Y-Togger measuring

gamma, resistivity and spontaneous potential. For some unknown reason,

possibly chemical reactions involving drill hole additives, the resistivity

and S.P. logs were essentially worth1e§s. The gamma log correlated very‘

well with the ]1tho1ogfc log and the two are shown together on Plate 3.

As core recovery approximated 99% the actda1'11th01091c.description of the .-

core itself wasrelatively easy. The core was placed. in wooden boxes hon-‘;

1hg fifteen feet of core and hauled back to camp. Al1 the core from the

first five holes was saved for future reference and is now stored in the -

rented quonset-type warehouse <in Hudson Hope.
e _ )

Field Reconnaissance

Qutcrops are very rare in interfluve areas so most geologic information is

derived from drill ho]es or rocks dug up during road construction. Outcropé‘

are more plentiful a]ong stream channels. Several two or three man recon-

~of the Carbon Creek Basin to measure sections, strikes and dips. It wasf;"

i

possible to correlate some of the coal seams and th1ck sandstones with

similar strata seen in nearby drill holes.

quographic Mapping

A topographic map of the Carbon Creek area was prepared under coﬁtract by
Burnett Resource Surveys Ltd. of Burnaby, B.C. The aerial photography,

scale 1"=2640 feef; was Tlown by;the sdrvey’compang after the éessation‘o%._-
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Utah's exploration activities so the roads and drillsites could be used

P

for horizontal and vertical control. The roads were surveyed (theoﬂo]ite;

and stadia rod) by D.0. Birkholz. Additional maﬁ control ihcluded govern- B
"'menta1 and mi]itary-survey poinfs, coal Ticense corner positions,'and

Williston Lake water 1eve1; measured daily by'B;C. Hydro at the W.A.C.

- Bennett Dam. The new map is used as the base for Plate 4.

Ecological Study

B.C. Research, an independent group suppor}ed by the British Columbia
Research Council, conducted an ecological éurvey'of the Carbon Creek area
to monitor the existing environment. The sﬁrvey included a study of wild-
1ife, fish, vegetation, water quality, and stream bed and soil sgmples.
The two-man field team made three trips to the area during the summer of
1971. This sufvey was performed to provide a base against which any sub- .
'sequent environmental changes due to exp1orationlactivitiés‘or mine develop-

- ment may be compared.

Demobilization

1

On September.18, drilling operations we%e éompletéd and Canddian:Longyeaﬁ _
personnel began preparations for leaving the area. The dri]l was winterized.:- -
and Teft on Tocation at D.H. 9. A1l camp furnishing weré packed aﬁd Toaded :
on the barge. The wooden tent frames were left in place for use in 1972.5'
The.bu11dozérs-and trucks were put aboard the barge on September 25th and
everyth{ng transported to Dunlevy Landing. Many kinds of.suppliés (tools,

barrels, hose, etc.) were stored in Utah's warehouse.

. Williston Lake Navigation Ltd. -

(ij, © There were instances when difficulties were encountered with Williston Lake

Navigation Ltd.. They did not live-up to their contractural obligations on .
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several counts. They never posted a performange bond, their bulldozers
were old and overpriced and in very poor mechanical condition. They used
unauthorizea subcontractors and were de]inqueni in meeting'their payrol]

and bi1Ts. In general, Williston Lake Navigation, Ltd., was far inferior':’;

to our other contractors, Canadian Longyear and Demeulemeester.

BRITISH COLUMBIA REGULATIONS

' Immigration, American citizens arriving in Canada to work for an ex-

tended length of time must obtain authorization for entry through the

Manpower Division of the Canadian Department of Manpower and Immigration. .

o A letter of introduction to this department from the company will assist

in obtaining a non-immigrant Arrival-Departure Record from the Canadian
Immigration Officer at the port of entry. Care should be taken to insure -
that the initial place ef.entry into Canada is designated at a location

where an ImmiérationiOfficer is on duty. Not every‘port of entry has an

Immigration Officer.

. Canada Customs. On]y those items 1ntended solely for personal use may ‘

. be brought into Canada duty free. Exper1ence indicates that almost any-.

thing can be taken into Canada. However, items such as tape recorders,
rifles, personal auto, etc., should be reg{gfered with U.S. Customs prior D

to Canadian entry to insure proper re-entry iniefnﬁeJUhfted*Statee;‘M_;-‘Hﬁ

Items to be taken into Canada for company use are.not duty;free. It 1is 7;
recommended that purchase or rental be made in Canada. " Certain materials,
such as geophysical-electronic we11'probes must be cleared:and'bonded by

custom brokers to insure that they w111 not be sold in Canada CTéarancgff

arrangements can be made through Utah,s custom broker in Vancouver. o

Adanac Customs Brokers Ltd
1690 West 2nd Ave. f
Vancouver 9, B.C.

' Phone‘694-732-8611
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Report of Exploration HWork on_ Coal L1censes _' A 1971 direttive pertaining

to Sect1on 8, Coal Mines Regulation Act requ1res the f111ng of a report of

planned exploration work to the M1n1ster of . M1nes and PetroTeum Resources é.“
accompanied by seven (7) maps. This report is required annually and prior

to the start of the exploration work. One. copy of this report is to be

. sent to the District Inspector of Mines and one copy fo the District Forest -

Ranger at the same time the or1g1na1 is submitted to the M1n1ster of M1nes.

A follow-up report should be sent to the Chief Inspector. of Mines (us1ng the -t

same report form) describing the actual work performed at the conclusion of

the work program,. or at the time of filing of the next annual report with

the ‘Minister, whichever is first.

Notification of the Chief Inspector of Mihes. Section 7 of the Coal

Mines Regulation Act requires that the Chief Inspector of Mines be-notified:

‘of our work plans. A letter outlining our proposed work and a map shoqu

sat1sfy this requ1rement -

Reclamation Report. In compliance with the provisions to Section 8 of the’

Coal Mines RéguTatioﬁ Act, a reclamation report is to be filed with the.

" Minister of Mines and Petroleum Resources covering the nature and present

uses of the land, effects of exploration work on the environment and potential K
use of the land. If the report is approved, by the various departments of

government, a permit will be issued aufhoriiing the exploration work to

~ commence or continue. ' The report is required only once but the permit must

be renewed yearily. A security bond. must usgaiiy be posted to insure that

the reclamation work is done.

Cutting Permit. ~ Upon rece1pt of the above “Report of Exp1orat1on Work" _

by the DTStFTCt Forester, issuance of a Cutt1ng Permit from the Forest
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Service with regulations and conditions will be received By Utah. Since
frequent inspection visits are made by the Tocal Forest Rangers, these

regulations and conditions should be adhered to.. L

Campfire Permit. A campfire permit is easi1y'obtained through any Forest
Ranger. The period of time permitted is generally contingent upon the

forest conditions.

Burning Permit. To burn slash and other debris a burning permit is

required. Again, this: permit is issued.by any Forest Ranger, but con-

ditions are most stringent depending upon the local forest conditions. -

Summary of Exploration and Development Work Performed in 1971 - Non-

producing Coal Properties. A1l companies engaged in mineral exploration

in British Co]umbigfére requested to submit in triplicate, at the climax

of the expioratién.gééson, with an accompanying map, a Summary of Explora-
tion activitieé..ﬁThis_feport is furnished to the Mineralogical Branch,‘
Department of Mines and Petroleum Resources. Information on the form is
intended to provide anyearly record of exploration work done on drdividual

properties in British Columbia.

" Coal Licenses and Leases. Rights to Crown coal may be aéquired by Ticense

or .lease under the Coal Act. Licenses aré issqéd for areas of one squafe.mile.
The fee for a Ticense and its annual renewal is $25l fThé annyaI_renta] fee

is 50 cents per acre which may be rebated if de&elopment work totaling $7.50
per acre is done each yéar. A lease may be acquireg when coal production-

reaches 10,060 tons per annum.

ol
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" General Stratigraphy

The stratigraphic sequence of rocks in the Carbon Creek Coal Basin consists

ent1re1y of sed1ments ranging in age from Late Jurass1c to Early Cretaceous.“"r

The succession consists of Jurassic sandstone and shale and Early Cretaceous_'ﬂ

conglomerate, sandstone, s11tstone, mudstone, shale and coals. The environ- ,
ment of deposition was transitional with neritic marine, shoreline and

" deltaic deposits represented.

According to Stott (1967) the Upper Juréssic shales intertongue with and L
grade upward into the sandstones of the Monteith Formation of the Lowef |
Cretaceous;Minnes Grodp, The overlying sediments.of marfné siltstones,
sandstonés, and mudstones are inc1u&éd in the Beattie Peaks and Monach
Formations and an "unn;medﬁ ;ransitionaf seﬁ&eﬁce containing, some coal and :
carbonaceous material. After a period of erosion fhe-Miﬁngsleroup was .- -

disconformably overlain by. sediments of the Lower CretahgouszBu11heéd

Group. This unit consists of the basal cong]omerafes of the Cadomin

; Formation and. the overlying coal-bearing Gething Formation The general - o

1ithology and th1cknesses of the sedimentary sequence are shown 1n the

table of format1ons (Figure 1).

Descriptiohs of the formétioné, their 1ithologic variations, and problems -
of correlation are contained in the Titerature listed in the selected
bibliography. - Only the coal-bearing Gething Formation will be reviewed in

this report.

Gething Format1on

Mathews (1947) descr1bed the coa] bear1ng rocks of the Carbon Creek Coa]

Basin as a non-marIne part of the Bu11head Group over1y1ng the marine
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Figure 1.

Table of Formations ‘

Carbon Creek Coal Basin

*after Stott, 1968 and Matthews, 1947

Pleistocene

erosional surface

Series Group Formation Thickness Lithology
Holocene * ATTuvium
0-187"
Terraced drift

Glacial €ill

Jurassic

N e e e e T e o i st L VA A AP R e S PP e R W Wt
- Gething 2300'+ Fine to coarse grained,
' grey, calcareous,
carbonaceous sandstone,
‘ coal, carbonaceous shale,
- BulThead and conglomerates
Group
Lower Cadomin 600'+ Sandstone, coarse
Cretaceous ' grained to massive
; conglomerate, contain-
- ing chert and quartzite
. ) pebbles
erosional unconformity .
e i Tt Y i T S T i Y o P
"unnamed"transi-| 1000- Sandstone, fine
tion beds 1500'+ grained, brown,
Taminated, crossbedded
coal
. Minnes _ :
' ) Monach 300-430' Sandstone, well-sorted,
. Group fine grained
. Beattie 750-1200 Shales, shaly sand-
Peaks . : stones and sandstone
Monteith 1000" * Sandstone, fine - to
' ' coarse grained,quartzose
Upper Fernie - Chiefly-shale, sandy -
- near top o




~ often showing graded bedding, are common]y interbedded with the sha?es.

‘ Conglomerates in the Geth1ng section occur in beds from severa] 1nches to

=18~
Monach Formation. These strata consist of an alternating se&uence of
sandstone, siltstones, mudstones, shales and coals with a few intercalated |

Tenticular beds of conglomerate.

_ Sandstones in the formation occur in units of less than-an inch thick up

—

to 90 feet and are fine to medium grained? generally carbonaceous, medium
to dark gray, weathering to a 1fght tan-bray, and laminated. Crossbedding

is common in many.of the sandstones and most are of medium scale, Tow-angled .

and wedge-shaped. Convoluted bedding, burrows and graded bedding is cdmmonmi

Ripple marks are visible on many exposed weathered sandstone sldbs. Occasiopf; _

ally, fossilized log impressions are observed in sandstone exposures.

The sands were depdsited.in meandering fluvial channels which must have

destroyed coal bed continuity in places. No field evidence of coal cut--; - .

outs were observed. Inﬁfaformationa]_breccias, usually dark gray shale

‘fragments in a Tighter gray sandstone matrix, are present indicating sTump. :

and/or remobilization during deposition of the coal-bearing sediments.

Carbonaceous shales, mudstones and s11tstones are typ1ca] of the finer-
grained sed1mentary rocks. ShaTe units are from one 1nch to several tens
of feet th1ck and are commonly assoc1ated with coal seams. The mudstones

are blocky to rubbly and show Tittle 1am1nat1on.

-

Th1n bedded s11tstones, }{

In general the colors range from 1ight gray s11tstodgs to grayish black

carbonaceocus shales.

L._

seven feet in thickness. These beds generally have a sharp basal contact “-~,;j

-

Grain-size is most1y granule to pebb1e size cons1st1ng of gray and ]1ght ) )

blue quartz and_quartz1te and black chert cemented in @ siliceous clayey

b -
*n



‘matrix. The rounded to subrounded grains are moderately sorted.- =77~ —~ - ’
o R T

e L -

. Plant material is abundant within the formation and is .especially abﬁndant

in the shales. Carbonized grass blades and finely macerated carbonaceous '

" debris from ferns, cycads and conifers are represented.

Numerous coal seams are distributed throughout the Gething Formation but

are more abundant in the upper part. The seams are described in detail

in the section on Coal Geology.

The thickness of the Gething Formation in the.Carbon Creek area'is un-

certain but as defined by Utah's .1971 coring program, more than.2300;fgetgﬁ;

'of section .is indicated. Mathews (1947) noted a thickness of nearly 4500

© feet but his section ind]uded the Cadomin Formation and the "unnamed"

transition beds above the Monach Formation. Due to a major erosional un-

conformity at the base of the Cadomin Formation an unknown thickness of

"ynnamed" transition beds exist. According to Stott (1968) the lower .
contact of the Gething forms no persistent stratigraphic horizon but 1ies_ R

above different conglomeratic beds of thé_padomin from place to place. .. -

Therefore the Gething—Cadom{n contact is drawn arbitrarily where conglom-
erdtes and grits disappear, coarse sandstone becomé rare, and medium to"f‘

fine sandstone, sha1é? and coal bedsbecome common. -For these reasons, -
it is not yet possible t6 quote accurate thicknesses of ﬁhe Géthiné'and' |

Cadomin Formations.

Neither the upper nor lower limits of Gething were encountered in drilling

“during our ]971'exp]oration'brogram. An-éccurrence of upper Gething stratd

lies on the structurally undisturbed. hill between Nine and Ten Mile Creeks -:;

approximately 1 1/2 miles west of Carbon Creek,'hThis secfion.wgs tested
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by D.H.'s 4 and 8 but 150-200 feet-of stratigraphically higher coal-bearing R
beds may 1ie between these two drill holes. These higher beds are qjso
present in the vicinity of Eleven Mile Creek immediﬁfely'wést of Carbénh.f .
Creek. This area has been disturbed by fau1t1ng and f01d1ng and :may- be .

of 11m1ted economic potential.

-

. Sections of middle Gething we?e encounteread in D.H.'s 2,3,5,6,7,uand 9.

These beds are most widespread in the Carbon Cfeek Basin.

Lower Gething strata were found jn'D.H.'s 1 and 3. -Coal is_]ess abundant
“in this part of the section and the sénds'are'coarser-grained. No apparent

' contact with Cadomin-type sediments was seen in these holes.

Correlation of Drill Holes - ,

A gamma-ray log stratigraphic cross-section (Plate 3" ') was conSﬁruqﬁed to

help correlate coals and define lateral facies variations in the Carbon .

. Creek area. It is quite obvious that considerable 1atera1'yariation occurs

between individual sandstone and shale units; that thicknesses'change rapidly,

" and that beds are 1enticu1af'and have a limited extent. It is also apparent

. that intervals vary between major seams.

Correlation of the sections is aided by_the presence of two massive sand-

" stone members in the upper 900 feet of Gething‘Formation. The thicker seams :

(‘2.0'+) and thinner coal zones correlate very we]] from boreho1e to borehoie.'(

A quest1onab1e correlation may exist between D.H.'s 2,9,3, and 1 but the

) present correlation best fits the structura] control available.

Structure

- The Carbon Creek Coal Basin is a broad syncIjnal étfucture located in the

Inner Foothi]]s‘Bé1t of the Rocky Mounﬁainé. The Foothills Belt is.genera11y '
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characterized by complex folds and major west-dipping thrust faults. Rela- ‘

- tively simple structural conditions are recognized ‘in the Carbon Creek area.\“; ‘

'as compared‘to'the more complex structures within this deformed belt. '11f3-r‘i-

3

The Carbon Creek structure is an asymmetr1ca1 basin approx1mate1y 8 m11es*“-i'“

"wide and 20 miles long. The fold axis trends N 20° W. The northern part
e of the structure, north of: Ten Mile Creek, is a simple synclinal fold
- plunging gently southeastward. The southern part of the basin is more

- complex with several ‘'subsidiary flexures and faults. The main structure L

Toses its identity in the Mc Allister Creek area. East of Carbon Creek,
where much'of the topography is expressed as an erosionally dissected dip -

slope, the coa] bear1ng sediments dip westerly from 20° to 45°. Dips.are

‘more gentle on the western fTank of the basin, west of Carbon Creek, increas-

ing to as much as 20°,hear the western edge of the structure. (See Plate &, |

The central part of the basin is comp?1cated by a high-angle, westward dip-

+ ping thrust fault zone trending N 10° W. This fault zone was seen near the o

confluence of the North and South Forks,of Eleven Mile Creek and also a10ng

Ten Mile Creek about 1/2 mile west of Carbon Creek. Io general, gentle dips -

“on the hanging wa]] may be contrasted with much disturbance of strata on

':1-the footwall. :Stratigraphic displacement is:unknown. The fault zone is; -

lost beneath glacial alluvium north of Ten Mile Creek. (See Plated ,

Geologic Map)

Approximately two miles west of Carbon'Creek between Ten Mile Creek and the

" North Fork of Eleven Mile Creek, a high-angle'eastward-dipping reverse

: fault was d1scovered during access road construct1on from D H. 5 to D.H. 6

(See Geologic Map) From photo study, this fault appeays. to trend north-

westward and loses 1¢s identity about 1000 feet north of Ten-Mile Creek,
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| Southward from tﬁe road exposure on top of the hill, this fault crosses
- E North Fork o-f-E1even Mile Creek afbout 1000 feet ﬁpstr‘eam from the North
| ‘ ~ Fork Bf{dge The fauTt.may continue from here édutheastward-toward thet
1”M0nach Displacement on this fault is quest1onab1e, but may be in the

ne1ghborhood of 200-400 feet.

"

| COAL GEOLOGY : o (

D1str1but1on of Coal Beds - '~ntw

‘The coal of the Carbon Creek area occurs 1n many beds .of- vary1ng th1ckness,

[RE approx1mate1y 100 beds or horizons, d1str1buzed throughout - the known
' th1ckness of the Gething FormatIon. Th1rty-two beds range in th1ckness

from two feet to fourteen and a half feet W1th twelve.beds greater than

Ffour feet in thickness. Ind1v1dua1 beds change markedTy 1n both th1ckness

" and dua]ity between the dr111 holes. These factors along w1th vary1ng. e
"', bed intervals and Tack of outcrop make field correlation difficult, éxcept o
where beds may be traced with respect to their position with prominent marker

beds.

" The stratigraphic distribution of the coal beds throughbut the 'known thick- . -
‘ness of the Gething is beét_shown by the gamma-ray. stratigraphic cross-
section (Plate i3]). Numerous coal beds of economic potential occur in.the :;

upper 900 feet of the formation with two bed% 6f'interest‘in the Tower 400 -

feet of the known coal meésuresf

- - . Il S

" Correlation and numerical identification of the ‘coal beds ére shown in -
Plate '6. Coal beds and correfativeAbed oceurrences one foot thick and
N greﬁter have been numerically identified in ascendihg order with numbers,
' - i0l59. Numbers 1:-_9 have been reserved for identification of coals as

: they'becomé known in fufﬁre\dri]lfﬁg_pf the Tower coal measures.



potential questionabﬁe. No correlations have been made from this area

* with the coal occurrences between Seven Mile and Ten Mile Creek.

t map (Plate 47).

" Physical Properties
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Aslnoted by Mathews (1947), many seams in the Carbon C}eek field are ex-

posed in the central part of the basin between the mouths of Ten Mile

Creek, (approximately one mile west of Carbon Creek) and McAllister Creek.._;if'

Nine seams locally exceedingvfour feet in thickness are present in aboutlj :
650 feet of strata within this area. The area, however, is folded and _ _f

faulted rendering coal bed corre1q§ion near]& 1mpossib1e and the mining. . - .

. T —

Potential Mining Area

" Through Utah's 1971 drilling operations sufficient data was acquired.on -

the upper Gething Formation to define a potential multiple seam mining
area of approximately 5 square miles between Seven Mile Creek and the

North Fork of Eleven Mile Creek, approximately oneuhéTf to 3 miles west i_'

‘of .Carbon Creek. Within this area, coal beds from number 40 to number -

59 have their maximum extent. Thé areal distribution of this important

' part of the upper Gething Formation is best illustrated oh_;he geologic - " -

The coals of the Gething Formation in’ the Carbon Creek area are banded,

moderately hard, medium to brightly Tustrous, friable to brittie, con- -

sisting of vitrain bands é1ternating with attfitus and minor amounts of
fusain. C]eat, without secondary mineralization, is common in most‘seams. .
Occasionaliy, pyrité mineralization is present on cleat faces or as sma1fv"’
lenses gnd often as finely disseminated grains throughout an interval

within a bed.

‘The beds® are often irregular in thickness, often exhibiting partings of -
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bony coal, carbonacecus shale or carbonaceous siltstone. .0Occasionally,
fine grained carbonaceous sandstone and, rarely, brecciated mudstone and .

siltstone occur as partings within a seam (Plate 7).

The coals are interbedded with shale, siltstone and sandstone. The roof

material may consist of any clastic. sediment, but is most often a competent = -

"-_shaie or siltstone. The floor rocks consist of Strong carbonaceous shales, :

-s11tstones or sandstones.

- f«j A1l important coal beds cored were megascopically examined to define major_'lg g
' “*benches or zones,whicﬁ may be useful to establish correlations of the ‘

 individual seams. The characteristics or variations of a coal bed were

recorded; thickness of'benches or zones and a gueSstimated percentage of

. their constituents (v1tra1n, attritus, bone or sha1y coa1 fusain, and
cleat minena]ization) . The thickness of, part1ngs was noted and their .

"+ ‘position within the seam measured. These charges in bed characteristics -

are helpful in developing the depositional histor& of.a coal bed and'pre-f

. dicting the seam's quality.

- Chemical Properties

Ninety-one coal samples recovered from coring operations were sent to

"Utéh's Palo Alto Taboratory for'proximate éna]yses 'FSI.tests and. washa- ’)

bility studies. ~The results.of these tests have been prev1ous1y forwarded T

by Palo Alto as a supp1ement to this report

As a meané of "identifying each sample, Figure 2 shows the assigned_bed‘

. number with the corrésponding coal Sample from drill holes 1-9. In

_" "Append1x II, on TabTes A- L Palo A1to ana1yses have been comb1ned on the

twelve, pr1nc1pal seams for compar1son of bed qua11ty
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‘The ninety-one samples show a wide range of calorific value from 7949 to’

14659 Btu for medium volatile tituminous coal on an as-received basis.

The sulfur content 6f the samples varies within narrow limits and is

_generé]]y Tess than 1.0%. Moisture content on a natural basis ranges

between 1.0 to 3.0%. Percentage of ash is.genera11y high because of the

shale partings and the added portion of roof and floor matéria? which was
included in the sémp]e. During waéhability'tests ash content generally
ranged between 2.0-8.0%. Volatile matter on a dry basis ranged from 20%

to approximate1y 30%. -The average ana]yses‘df the principal coal seams

is tabulated in Figure 3. See: ’HC‘Dﬁr Commcem-nm. Anacysis Fiee

- SecTion T (poges iomd )

4

Field Free Swelling Index Testing ) -

During the megascopic examination of a coaT_bed representative samples

were taken of each bench or zone. Sealed and identified in plastic bags,"

these samples were pulverized to a -60 mesh fract1on and field . tested

_in duplicate, for their free swelling index accord1ng to technigues de-

“vised by the American Society of Test1ng Mater1als Proportionate samples

The fired coke buttons were compared with standard swe111ng prof11es and”
recorded with the corresponding swelling 1ndex number. A relative button

hardness was also recorded. This procedure was carr1ed out on all coa1

samples before forwarding to Palo Alto for contro]1ed 1aboratory prox1mate f

analyses and washability studies. 'No other qua11ty test1ng Was carrned-put-

in_the field. , . .

Principal Coal Beds

The following descriptions cover the thicker, and more persistent beds of

potential economic interest recognized in the explored Carbon Creek Area.

\ of each zone were combined making a gross bed sampTe for further FSI testing.
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The principal beds have been mapped on the geo1og1c map (Plate 4”) by
‘ "7 projection of drill ho]e data using all recorded structura'l control.
" As previously noted, many thin beds are present however because of -

" their relative unimportance they are not menticned in detail.

Coal Bed 14: Bed 14 is stratigraphically the lowest potentially ecoeomﬁc

.coal bed eneountered in the 1971 coring opepations. Present in thé northern- .

most drill hole (D.H.~1), Bedr14'1e 9.0' thick, mostly bright, hard to
 friable, with .7' total partings. A .2' shalé parting is found 2.8' from - .

the base‘of the toe1 and a .5' zone of hard fine greined bony coal occurs

e e e

_T 5' from the top. The cont1nu1ty and th1ckness of th1s bed is quest1onab1e.,:-'
No known correlative coal exposures_of ;h]s seam_hqve,geen 3pyest1gated._

© Mathews (1947) reported a 5. 0' coal bed at the mouth of Seven ﬁiie*heEek;ehd'ﬁ;‘
a b. 4' coal exposure in a tr1butary east of Carbon. Creek 1mmed1ate1y north-
east of the mouth of Seven Mile Creek. whether_these coal occurrences are
Bed .14, 15or lower beds has not been 1nvestigated : _The bed has been pre— ff

Jected in its 1nferred outcrop area on Seven Mile Creek w1th respect to its
I

' strat1graph1c position 'to Bed 15 (Plate 4). o "";“‘“ -
Field cok1ng tests on the various megascop1ca11y 1nspected benches of the f.'
seam showed the following, ESI character1st1cs ' '
Bench SRS FST i - PR & R S T
' 0-1.58'" .~ . L ey s e - TR 20
- 1.58-2.0 ' RGP R e ‘ : : : - ’
2.0 -3.58'" - . 7 _ .
3.58~5.33' 6 . . . b
5.33-6.0 * 2172\ ___: . ( L
6.0 -6.33' . (j_:_,ﬂx_:,-¢-~w»~m—**"““‘* ) . 2
_6.33-9.0 " . 7 1/2 _ - . Q

A gross samp1e had an average FSI of 5 w1th a button hardness moderate1y

——

soft. Table™A shows the proximate analyses and washab111ty tests performed

on this bed. Unusua] FSI determ1nat1ons resuTted from the washab111ty tests
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on this coa1 (see "Other -Research Observations) Report of Laboratory

Studies on core samp'[es from Carbon Creek Prospect 1971 by Burchert and

" DoFoo).

Coal-Bed 15: Coal Bed 15, a1so encountered in D H.-1, is 100" above Bed.‘“:A-_“

14. Th1s coa1 is quite un1form in character having a h1gh percentage of

br1ght to medium Tuster, attr1ta1 coal. No s1gn1f1cant part1ngs are present-,,,'

in the seam at this ]ocation: The coa] bed is mapped in an indefinite out- f. B

crop belt along the west edge of Williston Reservo13 crossing Carbon Creek )

and then trending southeastward for an unknown distarice, on the east side’

o ;,of the syncline. A 60" coal exposure was measured by Burns exploration

parties on Seven Mile Creek, 2.2 miles from its mouth. : Bed 15 has been . -

correlated with tﬁis exposuré and mapped by.projection on the north and '

" south valley slopes of Seven Mile Creek.

. Field ooking tests performed on three megascopically inspected benches -

are as follows:

Bench FSI -
0-1.33' | 3 1/2

1.33-2.25" " 2

2.25-8.0 ' 2

A 3 FSI was recorded on the fired gross sample with a hard button. Palo

© Alto proximate analysis and washability tests are ahown,in Table B.

Coal Bed 31: Bed 31 is approx1mate1y 700" above Bed 15. This seam

was encountered in drill holes 3, 6 and 9 with a range of thickness rrom '
5.9' to 6.0'. Shale and sandstone part1ngs are present in this seam |
(Plate 7) 1 w1th an 1ncrease in number of 1nd1v1dua1 impure layers from
the north to the south. In D.H.-3, a thin shale part1ng .05' thick is 7
present in the midd]e“of tha Seam,‘whi1e_3200"southwest in D.H.=9,

total partings have increased to .9' with a.1.3' ‘section of "impure bony
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coal in the upper half of the bed. - In D.H.-6, 1.8' of total partings are :

distributed throughout the seam with the thickest coal segment only 1.5';"" E

From our present studies, this bed may be regarded as having the gredtest

areal distribution in the area investigated. Tﬁe outcrop of Bed 31 has
been mapped on the hilislope north of 'Seven Mile Creek, on the south side

of Seven Mile Creek and in the vicinity of D.H.~6 on the north valley wall

in the dr{11 holes between D.H.-6 and D.Hi-g, (deeper than drilled total
depths) the bed was not mapped in this area. Howevgr, by assumption,'the-'
bed should be continuous from the Seven Mile Creek area southward to the

area between Ten Mile Creek and the North Fork of Eleven Mile Creek.

Field coking characteristics of this seam'were very uniform on the grosé

“samples. Only one FSI test was run on D.H.-Glbecause‘of the many partings.

_ The high ash content is shown by the analyses in Table C.- Washability tests

1nd1cate that 1n a specific gravity media of 1.400, a cumulative average

- 79. 75% weight is recoverab]e w1th the f]oat averag1ng an FSI of approx1mate1y

' 6.5. An average natura1 bas1s sulfur content was 1ess than 1.0%.

B.H.-3 " - ST D.H.-8 D.H.-6
: Bench FSI .Bench FSI . Bench - FSI
0 - 1.66 - 4 I .. 8172 0-60 -
1.66 ~ 2.6 .2 1.3 - 1.8 Sha1e parting ’ -
2.16 - 2.85 5 1.8 - 3.1 31/2
2.85 - 4,42 41/2 3.1 - 3.5 Sha1e parting
© 4,42 - 5,22 7. 3.5 - 5.9 . -6
5,22 - 5.67 -1
5.67 - 6.0 8
Gross Sample : N " Gross' Sample

0 -e0 .. 6 ., 0 _ -595 7

"CoaliBed'40: Strat1graph1ca1]y 400'. to 430° above Bed 31, Bed 40 was .‘;'

intersgcted jn”dr111 ho1es 2,4,5,6, and 7. This coal. is over1a1n by a

- of the North Fork of Eleven Mile Creek. Because Bed 31 was not encountered
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massive sandstone unit 70 to 90 feet thick associated with thin-bedded -
shaleslénd siltstones. Bed 40 Qaries 1n‘thickness from 3.6'-7.0' with
comparatively thin cTastic_partings to a split seam 13.4' thick having

a 5.6' shale parting.

Seam characteristics in D.H.'s‘2,4 and 5 are re1ative]y uniform. The
seam thickness variés from 5.0 to 7.0'.with shale partings ranging from
.2'-.9¢ respect1ve1y, .6 to 2.0" from the top of the bed. Below the
part1ng a 4.0' to 4. 1', und1sturbed hard br1ght attr1ta1 coal zone w1th
a 20% to 40% banded vitrain content is character1st1c " In D.H.-7 Bed .40

is only 3.6' thick with a 2.0' section of bony coal and-a .3' shale parting. a

-Southward in D.H.-6, Bed 40 is 5.0' thick having a .3' foot parting. .8’

from the base. This bed is gquite uniform and similar jn‘character to

_+ Bed 40 in D.H.-2,4,"and 5. However, the shale parting-in the upper part

of the seam has increased to 5.6'; with the upper bench (40A) increasing ‘

to 2.8,

"Fie1d coking test results as shown belowwere performed on the respective

benched samples. As seen in the FSI values it is evident that Béd 40 and
Bed 40A (upper bench) is most uniform in coking characteristics. This

bed-with an average FSI va]uelof approximately 7 has a moderately strongr

button.
 DH-6 JoH-5 [oH-7 .. |DH-4 o=z
Bed 40A FST Bed 40A FSI  |Gr. SampTé'FSI-ﬁppef;&ench~FSI Upper Bench  FSI
0.0-1.5-61/2 |0 -1.5-71/2|0~-2.6..6 |0.0 .8 6 |0 =abr. ... 5

1.5-2.8 - 7 1/2 1.5-2.0 - 7 1/2 T A O

Gross Sample 7 1/2 _ REEEE

2.8-8.4 Shale 2.0-2.9 Shale , : .8-1.0 Shale - |.6-1.1 Shale
Bed 40 Bed 40 A - - S S
8.4-12.3 -7 1/2 |2,9-4.5 7 1.0-5,6 "7 [1.1-2.4 - 21
C12,3-12.6= 6 7/2 {4.5-5.8 4 . _ 2A=4.0 "6 1
12.6-13.4 - 7 | 5.8-7.0 7 1/2 S 8,055,206
Gross Sample 7 1/2 |{Gr. Samp]e 7 1/2 Gr. Sample 6 | Gr. Sample 7 | Gr. Sample &
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Pa10 ATto proximate and washab1]1ty tests for Bed 40 are shown in

: TabIe D.

Coal Bed 46: This coal bed is approximateT& 240 feet above Bed 40, over- ;f;-:

Tying a persistent cyclical stratigraphic section of 4 to 8 thin coaT

_ ‘beds (PTate 3:7). Encountered in drill holes 2,4, 7 and 8, Bed 46 varies S

in thickness from 3.3 feet to 7.0 feet.‘ Part1ngs ‘within this ibed vary

from a .9' shaly sahdstoné .5 from the bottom of the seam, a .15' shale -

.9' from the top of the bed to a 4.0 sect1on of -bony coal, Correlations

are rendered difficult by variations within th1s seai.

Lafera] extent of Bed 46 appears to be confined to the qrea north of Ten.

‘>'Mi1e Creek. Though the stratigraphic section in which Bed 46 occurs was‘”

cored in drill hole 5 and 6 only a slightly tgrbbnaceous shale zone was

' encountered.

The FSI resuits on the var1ous benches in Bed 46 are shown as foT]ows
" - This bed showed moderateTy good coking propert1es w1th a moderately strong

| button strength.

D.H.-2 D.H.-4 . D.H.-7 D.H.-8

Bench FSI Bench FSI Bench FSI . | Bench -FSI
.0 -4.3" B 0 -0.6' 7 0 -0.9' 31/2 0 -4.0' 2 ..
" 4,1-5.0° parting| 0.6-6.2' 3 1/2} 0.9-1.05' parting! 4.0-6.0' 7
5.0-5.5' 6 1/2 | 6.2-7.0' .6 1.056-2,9' 5 1/2 Gr. .Sample 3 1/2
Gr. Sample 5 1 Gr. Sample 4 2.9-3.3' 4 1/2 |- .

Gr. Sample 5 1/2

.-, Table E shows Palo Alto tests performed on Bed 46..

Coal Bed 47: The interval between Bed 47 and Bed 46 varies from 22.0°

in D.H.-8 to 52.0' in D.H.-4,'é,horizonta1 distance of approximately one

- mile: This coal bed ranges ih thickness from 0.0' 1in a stratigraphic -
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equivalent section in D.H.-7 to 6}5' in D.H.-2. 'Bed 47 is not mapped ipm‘h
the western portion of the ﬁpper Gefhing outcfop belt between Seven Mile ‘
and Ten Mile Creeks because of the seam's questionable existence. In
D.H.-7, no evidence of Bed 47 is present, other than a carbonaceous shale
section. Coal absence is most'1ike1y due tg non-déposit%on of coal-forming

material in this area or possibly because of an interval thickening between

- Bed 46 and 47 with thé dri]] site location be1ow the Bed 47 outcrop. w1th

the general thinning of Bed 47 westward toward D.H.-4, -the assumption of

non-deposqt1on is regarded as most.likely. .-

Thin shale part{ngs are present in the Tower half of the seam with a 3.0'
bony coal section, in the upper port1on at D.H.-8. No part%nQS.were_recorded

in Bed 47 at D.H.-4 or D.H.-6.

f‘_The.resuits of the field coking tests performed on samples from Bed 47 are

-

shown below. These values indicating the poor coking quality of the seam

were confirmed by Palo Alto analyses. Table F shows the Palo Alto analyses:

. on Bed 47.

D.H.-2 1D.H.-4 D.H.-5 D.H.-6 D.H.-8

Bench FSI Bench FSI | Bench FSI {Bench Bench FSI

0 -.76 1 1/210~2.7 5 |0 -1.0 T _|weathered 0 -3.0 1172
.75-1 ' , 1.0 -2.6 1 coal 3.0 -4.7 &

1.3 -3.3" 1 1/2 2.6 -4.8 1 - |non- Gr. Sample 2

3.5 -3.8 6 1/2 © | 4.8.<5.1 1 agglomerating| - ’

4,3 -5,6 6 1/2 L Gr. S. 1+ .[bed -

6.1 -6.5 & - :

Gr. Sample 2 1/2

Coal Bed 51 and 51A: "Cogl Bed 51, as well as the coals above Bed 51 were

encountered only-in drill holes 4 and 8. One hundred and thirty feet above

. Bed 47, coal Bed 51 overlies a section containing several thin.coal beds

which attain a maximumi%individua1 bed thickness:of_1.4 feet.



Coal Bed 51 totaled 11.9' in D.H.-8, consisting of 2 distinctive benches.

An upper bench 4.6' thick is comprised of .two distinct zones, an upper

2.2' of very d1rty coal with approx1mate]y 75% bony material, wh11e the

Tower zone 2. 4‘ thick™ is predominantly a high percentage attr1ta] coal L',f»ﬁ
" consisting of less than 5% bony material. This upper 4.6’ bench of Bed .
51 is tentatively correlated with a clean 5.2' seam in D.H.~4 which is

" identified as Bed 51A." (See Stratigraphic Cross-Section, Plate 3. 7).

A shale split separates thé upper bench from the lower bench. In D.H.-8,

" this shale interbed is 1.9' thick but thé interval, which is comprised

of shale and sandstone, increases to 32 4 1n D. H -4, The Tower bench of
coal varies in thickness from 5.4' in D H. -8 to 2.3" in- D.H.-4. Only the
upper .5' of coal 1n this bench from D.H.-8 was relatively free-of bony -

* " material. The remajning'4.9‘ zone contains an estimated 25% bony material.

Latera1 extent of Bed 51 and 51A is questionable beyond the area north of
Nine Mile Creek and south of North Fork-of E1even Mile Creek. The bed

is shown as sp11t 1mmed1ate1y west of D.H.-4 in jts inferred outcrop,
elsawhere the bed 15 mapped as a single. seam. As-in the 19wer Seams,
prev1ou51y d1scussed, Bed 51 is mapped by projection of drill hole data and

structural control. .-+ ) - . -

Field coking tests performed on Beds 51 and 51A are shown below, with

Palo Alto analysis of bed quality shown in Table G.

D.H.-4 . S ‘ D.H.-8
Bed ‘Bench ",ii FSI Bench _
B e Bl
51 32.4{- sp!it R [g-g:g.?l . gha]e split
0.0 . '12:3 ,t3." . Lower & [7:.._' -'Ii ‘g 1
Lo ‘ " Gross sample 3.5
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Coal Bed 52: Varying from 34.3' aBoveABed 51A in D.H.-4 to 59.5' above

Bed 51 in D.H.-8, Coal Bed 52 is overlain by a section of alternating coals, ’ )

a massive sandstone ranging in thickness from 125-150 with associated bedded
conglomerates and a 20.0 foot thick section of .roof shale. Thjs‘bed ranges
in thickness from 6.6' to 7.7' with shale partings totaling .5' to 1.65°
interbedded throughout the coal. The general seam character consists of

a moderate to fairly high percentage of banded vitrain and attr1ta1 coa1

- content. Noticeable pyrite mineralization is common a]ong the cleat faces

within this seam.

Lateral extent of Bed 52 is shown on the geologic map underlying the

UPPermost mass1ve sandstone, A coal exposure 5.0 feet thick was measured o

on Nine M11e Creek by the Burns Foundation part1es and is tentat1ve1y

correlated w1th Bed432 Add1t1ona1 f1e]d 1nvest1gat1on of this exposure

s planned to ver1fy th1s corre]at1on. o

v_-, (AL

Shown below are the fte]d resu]ts of FSI- test1ng conducted on the various™

. zones in Bed 52

D.H.-4 D.H.-8
Bench FSI . Bench FST
0--..8 1 R & 0 - 1.2 .2
.W8 - 1.27 5 1/2 EEE 1.2 - 1.7 - 5
1.2 - 4,3 4 1/2° 1.95 - 2.85 31/2
4,3 - 5.0 4 .- 3.10 - 4,55 B
5.0 - 6.6° 5 4,05 - 5.35 5
Gr. Sample 5 5.85 - 7.35 2
. '7.35 - 7.7 2
: Gross Sample 4

Although field FSI resuits are normal for a moderate quality coking coal,
the relatively high perceutege of sulfur (1%) may be detrimental to the
potential of this seam as a marketable coking bed. Palo A]to results on

prox1mate and washab111ty tests are g1ven 1n Table-H.
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Coal Bed 54: . Bed 54 varies in thickness from 4.6 containing.a-}.Sf
zone of bony c0a1-in the middle portion of the seam to 5.1;.with 3!
total partings interbedded in the upper tﬁird of the seam. The seam's - :

physical properties are quite varied from a hard to a medium soft‘attfita1--

T L, T

coal, dull to sooty and mixed with thin vitrain bands.

This coal bed overlies an upper Gething massive sandstone (Plate 5} by
20° to 25', and is mapped on the hillslope between Nine Mile and Ten Mile .
Creeks. South of Ten Mile Creek the stratigraphic section containing Bed _

54 is present but the inferred‘outcrop has not been mapped.

North of Nine Mile Creek only the Tower portion of the'upﬁermost massive
. sandstone is-preeen%t The stratigraphic section‘cohtaining coal beds above

“this sandstone unit has been removed by erosion.

The field coking tests perfofmed on Bed 54 indicated an FSI of 1.5_es
compared to the standard ASTM swe]]ing,pfofiles. The poer'ching character
- is also established by Paio Alto ana]ysis.. C]eanﬁng tests performed on the
-1 X 28" mesh. size fraction indicated an FSI of‘2‘to 2.5 in a 1.3 specific

gravity wash. Table.l’ shows Palo Alto ana]&sis of éed 54,

~

Coal Bed 55: Interbedded sandstones, siltstone and shale in an interval
21.0' to 24.0' thick separate Bed 55 from Bed 54.. The seam thickens ,
graduglly to the-ﬁeét from 4.8' in D.H.-8 to 5.0' in D.H.-4. No significant -
partings are present 1n'this bed Which'consisté of a High percentage of

bright to med1um 1usterous attr1ta1 coal’ w1th a moderately high percentage of

thin- banded v1tra1n
A . :f "’Z.,-"‘s‘

Th1s seam 1s sh6Wn 1n an,1nferred outcrop belt, on the h111s]ope between
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~ Results of fie]d_coking tests indicated a swelling index of 2-2.5, which

also compare_to Palo 'Alto results shown ‘in Table J." Low FSI va]bes ex- -
perienced in the washab111ty tests on Bed 55 samples from D.H.-4 may be

attr1buted to part1a1 bed ox1dat1on whereas in D.H.-8 Bed 55 was sl1ght1y

. deeper and may not have been affected by ox1dat1on

C\.

| Coal Bed 58: Coal Bed 58 though 1ess than 4, 0' th1ck, is included in’

th1s report because of 1ts continuity between D H.-4 and D H.-8, shallow

depth and general un1form th1ckness The .bed th1ckens from 3. 0' in D.H.-8-

"to 3.5' 1n D.H. -4, and over11es a 82—86 foot sect1on of several thin- bedded

coals and shales. - .

Area]_distribution Qf Bed 58 is 1imited to an area between Nine and Ten

Mile Creek.

Results of field free'swel]ing tests as substantiated by Palo Alto results

indicate Bed 58 to be a moderately ppor to poor cok1ng seam. In D.H.-4,

“~the Tow index is probab]y related to ox1d1zed coa] Table K g%ves Palo’

ATto laboratory results on Bed 58.

" Coal Bed 59: Only one occurrence of Bed 59 was encountered in 1971

drilling operetions. In D.H.-B, this bed has'a_gross thickness of 14.5

feet with a net coal thickness of'8,7' upon reﬁoval of the interbedded

partings. The areal distribution of the seam is restricted to ‘the area

between Nine and Ten Mile Creeks. An occurrence of a thick coal exposure -
was uncovered in road construct1on on the north slope of Ten Mile Creek -

vailey at e1evat1on 3640. Th1s exposure is tentat1ve1y correlated as Bed 59.

The resu]bs,of"the‘field coking tests'indieated'a moderately Tow FSI of 3.5,
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A high ash content is. attributed to the interbedded shale .and silt-

- ———

stone parting within the seam. ‘Table L shows Palo Alto proximate analysis

and washabi}ity tests.

RESERVES

Estimates of in-place coal reserves in this report are based on (1) a
recoverable thickness of 4.0 feet and (2) coal with a cover of less than
2000 feet. On the accompanying coal reserve estimate chart, Figure 4,

the estimated coal in-place 1sAgkven,fo1lowed by éhe estimated recoverable

coal at 5.0-1 and 10.0-1 strip ratios, expressed as cubic yards of overburden

~ per ton of coal. A1l figures shown are in thousands of net tons.

The in-place figures are broken down into "measured”, "indicated" and

*inferred" categories. All estimates of "measured" reserves include beds

for which positive information is avei1ab]e as to thickness and lateral
extent. The outer 1imit of a block of measured reserves is usually about

1/4 mile from the Tast point of definite information.

" Reserves classified as "indicated" are computed partly from specific

measurements and partly from the projection of visible data for considerable
distances on geologic evidence. The points of observation are approximately

1 ﬁile apart,rer as:much as 1 1/2 miles for beds of known continuity.

“Inferred" reserves are those for which estimates are based largely on broad

knowledge of the geo]og1ca1 characteristics of the bed, supporied by few or

no actua1 exposures or measurements. These reserves are beyond the 1imits

defined for measured and 1nd1cated reserves, but only in areas where there

1s ~good ev1dence for be11ev1ng that coa1 1n the th1ckness and of the rank, -

is actua]]y present.~3 T

*-:-" Do

Lowy
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Figure 4. .9

F

COAL RESERVE ESTIMATES R

1971 Explored Area - Carbon Creek, B.C. §§

. Coal In-Place in Thousands of Net Tons Recoverable Reserves ‘ ?

Bed Strip Ratio Strip Ratio ‘17
Number|Measured | Indicated | Inferred |{Totals [[Acres| 5.0-1 Acres| 10.0-1

59 1,670 - | 3,510 --- 5,080| 215 3,290 353{ 5,080 g

55 1,730.° _’4,370 1,080 7,180y 308; 2,770 546| 4,910 5

54 1,900 |: 4,160 | 1,550 °| 7,610 250| 1,940 477, 3,710 &

52 4,090 14,500 | 6,180 | 24,770{ 533 5,840. 834! 9,355 : 7

51A 1,380 - | 4,550 - 5,930( *138| 1,530 203] 2,260 .

51 1,610 | 14,620 '|.8,270 | 24,500| 326 ‘3,970- - 5491 6,680 1 12

a7 3,260 - | 23,600 370" | 27,230| 202 2,000 ‘ 331} - 3,250 o8,

46 . | 4,170 | 20,600 | --- | 24,770| 156 1,650 262| 2,740 s

40 6,100 34,750 3,480 44,330{ 213| 2,440 466 5,380 sk

31 4,050 | 27,610 | 21,340 53,000 1512& 15380 2931 3,160 A

15 | 2,730 | 34,660 |20,890 | 58,280] |77 L 5

14 2,030 12,470 | 18,600 33,100 9

Grand - " '
otal 34,620 [199,400 {81,760 |315,880/2,469 26,810 - [|4,314] 46,525

+

. _ NE
.,)'f

-
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Recoverable coal reserves are based on estimates derived from individually . -
mined seams. Highwalls range from 55 feet to 100 feet at 5:0-1 strip ratio - .

and 100 feet to 180 feet at 10:0-1 strip ratio, each'depending_upon the

~thickness of coal to be removed.

" No effort was made to estimate the recoverable reserves on a multiple seam

operation.

Summary of Estimated Reserves

The tota] volume of coal in-place w1th1n the area covered in this 1nvest1ga-rl”"'

tion is estimated to be over 300 miliion tons. These reserves are ca?cu1ated,:r -
on the 12 principal coal seams. :-;‘ﬂ i:i -

The total estimated recoverable coal at a 5:0-1 §tripping ratio is~apprdx%4 B

mately 25 million tons on about 2500 acres. Approximately 45 million tons

of recoverable coal may be rea1izéd'having a strip ratio of 10-0 1 ‘on about

4,300 acres: Because-of the Tack of sufficient. data to . re11ab1y proaect

Bed 14 and 15 outcrops, no recoverab1e reserves were ca]cu1ated for these

~——

seams.

1972 EXPLORATION PROGRAM ’ .

Efforts in coal exploration during 1972 will be directed toward additional

core drilling in thé west—centra] portion of the Cérbon Creek area to further
define the limits, qual1ty and reserve potential of the upper Gething coals. - :
Closer spaced drilling is planned in th1s potent1a]1y favorab]e area between

Seven M11e and Ten Mile Creeks.

Road bu1]d1ng will be cont1nued southward on the east s1de of Carbon Creek

—

to the McA111ster Creek area where exploratory dr1]11ng W111 commence.-

~Traverses up trjbutar;es on.the east side of Carbon Creek will be made to



conducted on the Fast Mt Gething licences.

_4-

heln define the lower Gething coal potential.

An exploratory drilling program of two stratigraphic core holes wiil be

Field reconnaissance is planned -
for the Adams Syncline and Dunlevy Creek Sync11ne (P1ate 2 “) 1icencesufon¢ s

the1r coai potent1a1 "1 R '.,:‘ .
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Photo 1. Equipment being loaded on barge at MacKenzie for
towing to Carbon Creek. June 15, 1971

Photo 2. "Black Tusk" tugboat owned and operated by Roy
Campbell, Vancouver, contracted to Utah's project
by Williston Lake Navigation Ltd.



Photo 3. Utah's first "Muddy Campsite" at beginning of project.
Site moved to higher elevation due to encroaching
Williston Lake waters.

Photo 4. Dense forest through which roads must be constructed.
An un-obstructed view about 50 to 100 feet.



Photo 5. Road construction in vicinity of D.H.-9. Two "Cats"
always worked together in muddy areas.

Photo 6. Removal of slash is generally by burying.
Excessive amounts of slash is burned.



Photo 7. A segment of finished road, between D.H.'s 4-8, on hill
between Nine and Ten Mile Creeks. Carbon Peak in background.

Photo 8. Seven Mile Creek bridge, all timber construction,
decked with 3"X12" planking.



Photo 9. On access road to D.H.-6, looking southeasterly, main
road in center crossing hilltop into Carbon Creek Valley.

High peaks are Beattie Peaks on right, Mt Frank Roy center,
and Mt McAllister on left.

Photo 10. Canadian Lonyear's skid-mounted "44" diamond drill
on drillsite #9. Unimog water truck in background.



Photo 11. Falls on North Fork of Eleven Mile Creek at major fault
zone. MNote gently dipping strata at falls and nearly
vertical beds at Tower edge of photograph..

Photo 12. Late winter conditions near mouth of Seven Mile Creek.
Note alluvial terrace + 200' above frozen Williston
Reservoir. Second campsite just right of center on
level terrace.



