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INTRODUCTION

The purpose of this bulletin is to provide information on the
progress to date of B. C. Hydro's planning associated with the
development of a proposed 2000 megawatt coal-fired thermal electric
generating station at Hat Creek Valley, 194 kilometres (120 miles)
north-east of Vancouver. Because the studies are not yet complete

‘to point where B. C. Hydro may apply for Ticences to proceed with
‘the project, the information in this buI]etln is subject to change.

Inquiries regarding the Hat Creek studies shou]d be addressed to:

Co“nunlty Re]at]ons Department
B. €. Hydro

970 Burrard Street

Vancouver, B. C.

V67 1vY3°

STATUS OF THE PROJECT

sgress was made since issue of Bulletin No. 2 in
March 1677, as 2. C. Hydro continued 1nvest1gat1on of the Hat Creek
coal deposii. Work, which is described later in greater detail,
inciuded the following:

Substantial pre

= An expanded drilling programme was completed to further define
the disiribution and quality of coal and the extent of the
depeosit.

- A test burn of a bulk sample was carried out to determine the
handling and combustion characteristics of the coal.

- WOrk continued on the engineering studies for the mine, power-
plant and relatad facilities.

- A con
ge

nsultant completed a study on Alternative Uses of Hat
Creex Coal.

o
- OQOther consultants' detailed environmental reports have been
reviewed by B. C. Hydro staff.

The prowar*’t preliminary engineering study phase has been completed
and, together with assessments of environmental and socio-economic
1mpact will provide most of the information necessary for B. C.
Hydro's Directors to determine whether the project should proceed

to the iicence application phase.



Recently Hydro's Board of Directors deferred a decision on the Hat
Creek proposal for some months because:

()

(i1)

ENVIRO
(i)

(i1)

The electric load forecast has moderated to the extent that
more time can be allowed for the studies underway, and

Hydro has been still awaxtxng the definition of air quality
objectives from the Pollution Control Board which are essential
to the design of the proposed power plant. - -

ONMENTAL STUBIES

Preliminary Environmental Study

Environmental studies were initiated in July 1974 when B. C.
Research and Dolmage Campbell &‘Associates were engaged to
undertake a pre11m1nary environmental impact study. Their
report, which was submitted in August 1975 and became a public
dOCLmaﬁb, recommended that more detailed studies and evaluations
of impacis be carried out.

Detailed Environmental Studies - Terms of Reference

In eariy ’970 draft terms of reference for the detailed
environmental studies were prepared and circulated to various
Provincial government agencies, Environment Canada, and several
special interest groups. After consideration of the comments
that resulted from the draft, a?p incorporation of refinements
as the studies progressed, the final terms of reference were
publishad in August 1977. 1In June 1976, the various studies
were assigned to several consulting firms, and a Coordinating
Consulua.», Ebasco Services of Canada Limited; Environmental
Consultants, was selected to provide scheduling, cost control
and reaarting functions to B. C. Hvdro

The detzited environmental studies were divided into five
subgroups. Each subgroup is made up of closely related studies,
and repsrts from each of the five subgroups will serve as
referencas or appendices to a comprehensive report by the
coordinating consultant. The following tabulation outlines

the topics included in the studies:

A. Land Resources Subgroup

Al - Physical Habitat and Range Vegetation

AZ - Wildlife

A3 - Forests

A4 - Agriculture

A5 - Recreation

A6 - Solid Waste Disposal, Coal Storage and Land
Reclamation
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B. Water Resources Subgroup

Bl - Hydrology, Drainage and Water Quality and Use
B2 - Fisheries and Benthic Fauna
B3 - Water Intake

C. Socio-Economic Subgroup

C1 - Impacts on Human Society

C2 - Impacts on Community Services and Infrastructure

€3 - Resources Evaluation for Provincial, Environmental
and Regional Accounts

C4 - Archaeological and Historic Sites

D.  Air Quality Subgroup

D1 - Meteorological and Air Quality Equipment
D2 - Ambient Air Quality

D3 - Epidemiology (Health)

D4 - Climatic Assessment Study

05 - Meteorological Control Potential

E. General Subgroup

El - HNoise
E2 - Minerals and Petroleum
£3 - Trace Elements
E4 - Assthetics
Since the zward of the studies in June 1976, the scope and

timing of the work has been continually updated and revised as
the project developed and requirements became more clearly
defined.

Detajled Environmental Studies - Sequence of Work

For more than a year the consultants were involved in resource
inventery work to determine the current status of resources in
the Hat Creek area. This included field measurements and
sampling and was followed by interpretation and presentation
of data in a manner consistent with the Terms of Reference.
Projections were made of the changes that might occur in the
arez without the mine and generating station. The consultants’
efforts were then concentrated on assessing the effects of the
construction, operation and decommissioning of the project on
the local and regional surroundings. Emphasis was placed on
participation by the enviornmental consultants in developing
satmafactory comprom1ses between env1ronmenta1 constraints and
engineering or economic requirements.



(iv) Detailed Environmental Studies - Some Preliminary Conclusions

In their reports the consultants discussed the potential
environmental impacts of the project on air, land, water,
socio-economic and other resources. Some of these potential
impacts are:

.l‘\" ra
ar

Direct land alienation within the Hat Creek Va11ey and at
the water intake site.

Potential sulphur d1ox1de impacts on vegetat)on at higher
elevation.

In;erm1ttent pH reductions in prec1p1tat1on due to hydrogen
ion loading (natural wind variability would preclude
widespread acidification).

Possible forest production losses due to land clearing
and sulphur dioxide and fluoride emissions.

Pessible decrease in forage product1on and subsequently
the beef cattle industry due to land alienation and stack
emissions.

Shert-term local area population increase of approximately
66G0 during construction and permanent increase of approxi-
mately 4000 during operation. (These figures include

po ulation influx in addition to the project work force.)

ased local and regional emp]oyment and expansion and
diversification of commercial, recreational and cultural
facilities.

Localized effects on groundwater regime due to open-pit
mining.

Less of patural Hat Creek stream channel due to diversion
cf creek around the open pit.

Vx:ua? impact on the north end of the Hat Creek Valley
long Highway 12 to Marble Canyon.

B. €. Hydre will address these and other impacts in mitigation
and compensation proposals should a decision be made to seek
approval for the project.

Several consultants' reports identified areas which warranted
additional investigation that B. C. Hydro has acted upon. For
example, supplemental work has been initiated on trace element
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analysis, effects of long-range transport of powerp1ant emissions
and the 1mp]1cat1ons of acid precipitation and mine dust

control, to more explicitly define the potential for env1ronmenta1
impacts

Detailed Environmental Studies - Air Quality

(a) Meteorological Studies

In November 1974, B. C. Hydro started a meteorological
programme with the installation of eight unattended

weather stations in the Hat Creek Valley. These supplemented
an existing wind instrument and an Environment Canada

clirate station. Air quality monitoring was started in

1877 to measure existing air quality conditions.

Meteorological studies were conducted during the winter

and summer of 1975 to obtain information on the temperature
and wind profiles in the lower atmosphere at Hat Creek.
Additicnal information was obtained from tracking constant-
velume balloon flights, which approximated the path of
powsrplant stack plumes from potential thermal plant

sites.

Atmospheric diffusion and plume dispersion characteristics
were studied through the use of gas tracers released from

gircratt. These studies were conducted in the winter,
sporing and summer of 1976 to simulate the actual operat1on
of z cowerplant from an air qua11ty perspective.

A mztaorological tower has been constructed near the
propasad Harry Lake powerplant site. In addition, a
number of monitoring trailers have been stationed in and
around the valley.

ﬂ%tEGTGiub:Cal data have been made available to the
design engineers and environmental consultants. The
meteorological studies have been integrated into the air
quality portion of the detailed environmental studies.

(b) Air Quality

The modelling results for air quality have indicated that
a single tall stack at least 244 metres (800 feet) high

is desirable for the Hat Creek powerplant. This, combined
with occasional switching to a premium quality of coal
would ensure the achievement of acceptable air quality
levels. During infrequent adverse weather conditions,
specially stockpiled Tower sulphur. fuel would be burned
and/or powerplant load would be reduced.



4.

MINING

(1)

(i1)

Test Burn

In the spring and summer of 1977, some 6,300 tonnes (7,000 tons)
of coal from two test trenches at Hat Creek were transported
by rail to the Battle River Powerplant of Alberta Power Ltd.

Burning and other tests carried out there demonstrated that
typical Hat Creek coal can be handled, pulverized and burned

in a 32 nogawatt commercial-scale powerp]ant unit. The fuel
used in the test-burn ranged in heating value from 10,500 kJ/kg
(4,500 Btu/1b) with 38 per cent ash, to 14,000 kJ/kg to (6,000
Btu/tb with 25 per cent ash, at a moisture content of 20 per
cent.

Despite much of the ash content of the coal being in the form
of sticky clays, there were no significant handling problems,

even though two inches of rain fell while the coal was stockp11ed‘
at Battlis River. '

The Hat Creek coal required less power to grind than Battle
River coal and its combustion characteristics appeared similar
in nature. , :

The high proportion of ash in Hat Creek coal did not cause any
sericus poiler problems. Although a certain amount of slagging
did occur on the furnace walls, it was satisfactorily dealt
with by the existing cleaning devices.

¢iing was the largest problem, due to the fact that the
teSb u zt nad been designed to hand]e a much smaller percentage

1nq, the test burn at Battle River demonstrated

Generaliy speak

the Teasib 1iity of burning Hat Creek coal. It also provided
important data to powerplant designers, partlcular]y on
cleaning flue gases with electrostatic precipitators.

Test Trenches

The excavation of the two trenches not only accomplished the
prime cbjective of obtaining the bulk sample, but also provided
information with respect to the mining and geoTog1ca1 character-
istics of the coal and overburden in the deposit.

The excavation and reltated work was treated as a pilot scale
mining operation to provide data to help develop a full-scale
project mining plan.
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This excavation work verified that both the overburden, coal
and waste materials can be dug by machine without blasting,
except for isolated pockets of boulders. Thr economic advan-
tages and disadvantages of blasting will have to be studied
further during the detailed design stage.

The trenches were excavated with relatively steep walls to
permit evaluation of slope stability to guide des1gn of safe
slopes for the mine. i

Temperature monitoring of stockpiles indicated that Hat Creek
coal, like other western coals, is relatively reactive and
subject to spontaneous combustion if it is stored in stock-
piles without proper compaction.

Informaticn on the crushing characteristics, range and vari-
ation of particle sizes of Hat Creek coal was obtained as part
of the test programme.

Both trenches were geologically mapped to provide helpful
information for interpreting exploratory diamond drill hole
data.

Envircnmsntal impacts of the test excavations were restricted
to the immadiate areas of the trenches and related (waste and
coal storage) areas. There were no significant project related
alterations to air or water quality, except for localized :
temporary effects. Monitoring instruments indicated no increase

l ambisnt suspended part1cu]ate which could be attributed to
his programme.

Mine Plznning

A preliminary engineering mining design has been completed to
gugment the conceptual design carried out in 1976 - 77.

The UD active of the pre11m1nary engineering studies is to
provide a mine design which fully and clearly defines the

scope of the project and provides reliable estimates of capital
and opesrating costs for such a development. A final preliminary
engineering report will establish the technical and economic
feasibility of the mining project and will provide the basis

for project planning and controliing the detailed design, mine
deveicpment and construction. : '

The mining studies have been appropriately integrated with the
parallel development of the powerplant pre11m1nary englneerlng
design.



The final project design will incorporate optimum combinations
of mining equipment and methods based on the updated knowledge
that is available from previous conceptual studies, recent
dnvelopmewt drilling _programmes and the buik samp]e programme.
For example, in previous studies, the mining systems evaluated
employed shovel-truck-conveyor combinations. 1In the most
recently completed mining studies, the app]xcat1on of bucket-
vheel excavators of a type developed for lignite mxnes in

- Germany, has also been studied.

The mining studies to date have also considered the means by
which a consistent quality of coal can he delivered to the
powerplant. The Hat Creek coal occurs with considerable
localizad variation in heating value and other characteristics.
Waste bands of varying thicknesses which are interspersed
throughout the deposit cause further complications.

There are a number of approaches which allow delivery of a
consistant fuel to the powerplant, including:

(a) Selective Mining - Selective mining is an excavation
technique which involves the separate extraction of some
of the larger waste bands which would be d1sposed of
along with other waste materials.

(b) 7 Washing (or Beneficiation) - Coal washing is

Coai
applied successfully to many coals around the worid. . The
pracesses used rely on the gravity separation of the
- heavier waste materials (ash) from the coal, thereby
raizing the heating value of *he washed coa] Coal

wasnéng aperates most effectively where the coal and
asts cccur in discrete bands.

S conducted on the Hat Creek coal to date, indicate
though there are discrete bands of waste and coal,
f the coal is .nt:mately mixed with waste materijal,
h makes gravity separation (washing) more difficult.

O o oF o
CJ )

(c) Coal Blending - The third approach to providing a
consistent powerplant fuel is aimed at reducing the
variability over time. This would be achieved by carefully
selecting which accessible areas should be mined at a
given time and mixing the coal from these areas to provide
a consistent blend. This could be accomplished by a coal
blending system which places different grades of coal in
a layered stockpile and then recovering it so that the
1ayers are mixed to produce the required blend.
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POWERPLANT

(i)

(i)

(iii)

~~
elo
<<

o’

(v)

Location

To provide improved dispersion of flue gases, the power station
would be on high ground on the north side of Medicine Creek,
near Harry Lake, some 4 kilometres (2.5 miles) northeast of
Open Pit No. 1. The ground level at the power plant is about
1,400 metres (4,600 feet) above sea level. Ground level at
the top of Open Pit No. 1 is approxwmately 915 metres (3 100
feet) above sea level.

Boilers

The containing structure for a Hat Creek boiler would be about
90 metrss (300 feet) high, 60 metres (200 feet) wide and 46
metres (150 feet) deep. Essentially, the boiler is a large
water-cooled furnace followed by numerous banks of tubes
containing steam and/or water, to which additional heat is
transterred by the hot combustion gases leaving the furnace.
At full load each boiler would consume about 450 tonnes (500
tons) per hour of Hat Creek coal to produce 1760 tonnes (1940
tons) per hour of high pressure steam. A single tall stack,
with szpzrate flues for each boiler, would d1scharge c1eaned
combusticn gases to the atmosphere.

Turbine Cenerators

High pressure steam from the boilers would drive turbines
which in turn drive electric generators. Each generator would
deliver 340 megawatts of power after the supply of "in-plant"
auxiliary power has been taken off. Four generators of this
size could supply the present Lower Mainland electrical demand.

{ondernsars
LWONGETSETs

A condenser at the turbine exhaust changes the steam to water
aftter mest of its useful energy has been expended. The water
is then returned to the boiler to be re-heated into steam. A
condenser requires large quantities of cold water flowing
through it to condense the exit steam. In providing cooling
for the condenser the cooling water itself is warmed up and
the heat it has ga1ned must be dissipated.

Cocling Towers

At Hat Creek, the cooling water heat would be dissipated in
two large natural draft cooling towers where heat would be
transferred, mainly by evaporation, to a stream of air flowing
through drops of cooling water as they rain down through the
towers. The cooled water would then be recycled to the
condensers.
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Some of the cooling water would evaporate to the atmosphere,

and it would therefore be necessary to add some make-up water
to replace it. A local reservoir, containing an approximate

two-month supply of make-up cooling water, would be supplied

with water pumped from the Thompson River.

Emissions

The power plant would be designed to ensure acceptable control
of emissions within the terms of all Pollution Control Branch
permits which would have to be obtained to operate the plant.
Three major fiue gas contaminants which would be dealt with
are sulphur dioxide, particulate matter and oxides of nitrogen.
For detaiis, see Public Information Bulletin No. 2, issued in
March 1577.

OFFSITE FACILITIES

These are project services which do not form an integral part of
either the mina or powerplant.

()

Water Sucply System

The suppiy of make-up cooling water to the powerplant is the
major offsite facility. From an intake and pumphouse on the
Thompson River, a pipeline would take water about 21 kilometres
(13 miles) to a reservoir near the powerplant. The system
weuld have ap average peak capacity of 1580 litres (348 gallons)
per sszcond, but would operate at a lower average flow.

Intake - The intake would be Tocated on the west bank of the
Thompscn just upstream of the point where it is joined by the
Bonaparte River. Designed with concern for fish protection,
the intzks would be a midstream pier-type structure housing
five pumps.

Booster Pumping Stations - The system would include two

identicai booster pumping stations--one located at the Bonaparte
junction near the intake and including water clarification
facilities and the other above Boston Flats, about 1.6 kilometres
(1.0 miie) west of Highway 1. Each pumphouse would contain

four 2530 kW (4,800 hp) pumps. Additional facilities would
inciude clarifier and clearwell tanks at the Bonaparte Station
and an equalizing tank at the Boston Flats Station.
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Pipeline - The welded steel pipeline would be 800 millimetres
(315 inches) in diameter and about 21 kilometres (13 miles)
long. The pipe would be buried 2 metres (6.5 feet) below
ground. Surge tanks, air and drain valves would be located as
required along the pipeline.

Reservoir - A cooling water storage reservoir would be
constructed in Upper Medicine Creek, a natural ravine near the
powerp]an, An earthfill embankment would be required to
create this reservoir; a main dam 55 metres (180 feet) high by
340 metres (1,115 feet) long.

(i1) Creek Diversions

Diversion works would be required to channel Hat Creek around
the pit and mining facilities.

A 16 metre (53 foot) high headworks dam south of the Open Pit
would divert the flow into a 4 metre (13 foot) deep canal some
6.4 kiiomztres (4 mile) in length along the east side of the
valley, to a buried conduit nearly 2 kilometres (1.2 miles) in
length tc convey the flow back to Hat Creek downstream of the
pit site.

Two sm2iiz dams near the edge of the pit would divert ground
draina ge water around the pit.

(iii) Ash and Hine Waste Disposa]

For the preliminary design study, a scheme was adopted to
dischargs both bottom and fly ash in slurry form to an ash
pond in upper Medicine Creek. An alternative dry ash disposal
schems, in conjuction with mine waste disposal in middle and
lower Medicine Creek, has now been proposed.

Drainzge canals surrounding the pond would intercept and
divert runcff water. The combined dump would be progressively
covered with top scil and seeded during the 35 year life of
the project to produce a revegetated valley.

(iv) Project Access Road

Mo

Two aiternatives are still being considered for the main road
access to the project, namely: (1) use of the existing Highway
12, and (2) the construction of a new road from Highway 1 at
Ashcrc*t Manor via Cornwall, McClaren and Medicine Creek
Valleys. Common to both alternatives would be the need for a
new road between the mine in Hat Creek valley and the powerplant
near Harry Lake.



)

(vi)

(vii)
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A1l new roads would be two-lane paved roads designed to
80 km/h (50 mph) Department of Highways standard.

Airstrip

B. C. Hydro is considering the location and costs for an
airstrip in the vicinity of Ashcroft and Cache Creek. However,
no decision has been made on whether or not an a1rstr1p would
be a component of the project.

Transportation Facilities

Most equipment and supplies required for the project would be
transported by rail to an unloading point located on one of
the nezrby main Tines. Unloading facilities there would have
to be capable of 1ifting the very heavy loads typical of such
project equipment. Delivery from the railhead to the project
would b2 by road vehicles.

Construction Camps and Housing

Should the project receive the prerequisite licences and
permits to proceed, the construction work force is estimated
to peak 2t 3,000 and subsequently the permanent mine and
powerpliant operating staff would reach approximately 1,200

when the mine and four generating units could be in service.

(a) Consziruction Camps -~ Two separate construction camps
would be provided to house the project's single labour
censtruction work force. One camp would be Tocated
adjacent to the powerplant and have a peak capacity of
absut 1800 people. Another camp with a peak capacity of
about 500 people would be located on a bench above the
east side of the mine in the Hat Creek Valley.

Both camps wouid be designed to modern standards and

would obtain their water supply either from wells or Hat
Creek. Sewage from the camps would receive full biological
treatment and would be disposed of in accordance with the
requirements of the Pollution Control Branch.

Both camps would be removed following the construction
phase of the project

(b) Permanent Housing - A separate B. C. Hydro townsite is
not planned at this time.
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(viii) Tourist Facilities

Visitor facilities would be provided by B. C. Hydro for the
large number of visitors who would undoubtedly wish to see the
project as it progresses through the various phases of construc-
tion and later to see it in operation.

COMMUNITY RELATIONS -

From the early planning stages, B. C. Hydro has followed a policy

of communicating with the public. The purpose of the Community
Relations preogramme is to develop a dialogue with those who may be
affected by, or concerned about, the potential impacts of the Hat
Creek development so that issues of local and general public concern
can be identified at an early stage of planning.

In this r:s;oc £, since 1974, efforts have been made by B. C. Hydro
to involve both the public and government departments in the planning
process. Lizison has been established with (1) residents of the
Hat Creek Valley, (2) local Indian Bands, (3) civic leaders of five
local communities, (4) the Regional District of Thompson-Nicola,

(5) envirommental groups, (6) the provincial Environmental Land Use
Committee Secretariat, (7) Provincial Government Regional Resource
agencies, {8} certain Provincial Social Service Departments, and
(9) Envxroameq, Canada. In four years over 40 information meetings
have been helcd with government agencies, pub]]c interest groups,
Indian bands, community groups and other organizations.

In addition te the above meetings, "Open House" information meetings
were held in six Jocal communities in the spring of 1977 with the
purpose of oroviding interested members of the public with 1nfor~
mation on the proposed project.

In late 1975 the Regicuai District of Thompson- Nxco1a created
special Hat Creek committees on both the elected and administrative
1eve1s Tnese yw]] provide a framework by which Tocal people can

.,

and reg1or= impacts in a coordinated way during the planning
period. _

During the summers of 1977 and 1978 a Site Information Office was
opened at the junciion of Highway 12 and the Hat Creek Valley road,
to respond to information requests from the public.

Most concerns which have been expressed by the community are related
to air quality issues and the anticipated socio-economic impacts
resulting from population increases. It is intended that these
concerns will be respectively addressed through proper project
design, including adequate environmental safeguard measures, and
through local and regional planning.
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LAND ACQUISITION

B. C. Hydro is engaged in the acquisition and leasing of land in
the Hat Creek area. The general policy and practice of Hydro s
land aquisition programme is a matter of legitimate public interest

and has been the subject of numerous d1scussvons at meetings and in
correspondence.

- The policy and practice may be summa“i7cd as follows:

(i) Where so requested by a land owner, Hydro will nurchase property

(i1)

(ii1)

at fair market value, which:
(a) 1lies wholly within the Hat Creek Valley;

(b) Tlies within an area defined as likely to be required for
a transportation purpose;

(c) 1is held as part of a single holding with land within (a)
or {b) above and cannot be separated from it without pay-
ment of significant compensation for severance or distur-

bance.
The ord r cf events in such cases is:
25t by owner;

gpprcwsal by B. C. Hydro;
negotiations regarding terms of purchase;
concluded agreement.

t 1 1 Y (D
-3
1§44
J“)(l)

noted that the appraisal binds neither party; it
f arriving at agreement on fair market value.

No account is to be taken of any depreciation in land value

.caused by the Project itself. For this reason, comparable

sale prices are sought outside the area of 1nf]uonce of tha
prospact of the PPOJECE

As a matter of business prudence, B. C. Hydro considers from
time to time the advisability of acquiring tand which is
placed on the market by the owner. The criterion for decision
in such cases is:

.(a} whather the land is likely to be needed for project

purposes should the project go ahead, and if so;
(b) whether, as a business proposition, the investment can be
justified.

In such cases, B. C. Hydro makes an offer for the property
either dlrectly or through an agent, in accordance with normal
business practice.
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It would not be prudent for B. C. Hydro to discuss publicly
the details of such acquisition, since this knowledge might be
useful to speculators or competitors and might defeat the
purpose of the acquisition.

(iv) Hydro leases land acquired and not Tikely to be required in
the near future. Leases are offered in the first instance to
the former owner and if not desired by him, by public advertise-’
ment or other business method. The objective is to secure
prcper management of the land in the interim period. Close
co-operation is maintained with the Ministries of Agriculture
and Forestry regarding proposed leases.

(v) So far as B. C. Hydro 1is concerned, all negotiations for sale
and leasing are confidential to the vendor or lessee.

(vi) Hydro will seek to dispose of any Tand eventually found to be
surplus to project requirements. .

APPROVALS PROCESS

In working towards preparation for possibie Ticensing of the proposed
Hat Creek Project, B. C. Hydro is being guided by the procedures

set out in the Guidelines for Coal Development as issued by the
Provincial Government's Environment and Land Use Committee in March
1976. Although these Guidelines are specifically written for coal
mining and pr::ess1ng, B. C. Hydro is also using them for the-
powerplant and off-site facilities.

B. C. Hydro is currently completing reports for the detailed assess-
ment studies zs set down by Stage II of the Guidelines. Certain
reports in drzft form have been presented to the Coal Guidelines
~ Steering Committee of the Environment and Land Use Committee for
girculation itz the government agencies having jurisdiction over
various aspects of licensing. It is expected that these agencies
will revi w and provide comment on the draft reports.

Unlike hydroeiectric projects, where B. C. Hydro has had a fam111ar1ty
with the formal project app]wcat1on process as required by the

Water Av-, targe-scale coal- f1red powerplants have not previously

been construc cted in the province and the various formal approvals
reguired are guite cumbersome.

In the case of the Hat Creek Project, the air emmission permit,
mine reclamation permit and water licence represent some of the
more importani approvals.

In British Columbia, pollution control objectives are deve]oped for
various industries which provide for flexibility in application of
the Pollution Control Act. The objectives, which are per1od1ca11y
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reviewed by the Pollution Control Board, are used by applicants for
general guidance in preparing specific proaects for permit applications.
The permit issued by the Pollution Control Branch defines the

specific limitations or regulations which apply to each project.

B. C. Hydro par»1c1pated in the January 1978 inquiry conducted by
the province's Pollution Control Board. This inquiry into the

.pollution control objectives for the mining, mine-milling and

smelting industiries included review of appropriate emission and
ambient objectives for coal-fired powerplants. The final powerplant

‘objectives to be adopted by the Board are expected to be pub11shed

during 1378.

The detailed environmental studies of the progect comprise more
than 30 volumes of reports (approx1mate1y 8000 pages). A condensed
environmental impact statement (EIS) will be authored by B. C.

Hydro, to accompany licence applications, if the decision is made
by B. C. Hydro to proceed with the project, This statement would
include @ description of the project, highlight the impacts, present
a benefit-cost ana1ysis of project component alternatives and
present B. C. Hydro's plans for mitigation and compensation of
impacts. §he EIS document would be available to the public at the
time of application for government approval.

ALTERNATE USES GF HAT CREEK COAL

Consultants studying alternate uses for Hat Creek coa] have concluded
that gasification is the only potentially economically-viable
alternative fo 2lectrical power generation at the present time.

A report prepzrad for B. C. Hydro by Stone & Webster Canada Ltd.
states that whiie production of methanol, ammonia for nitrogenous
fert1.1zers; and onher liquid der1vat1ves is techn1ca11y feasible,
poor marksis rule out these alternatives for the nsar future.
However, methanol m1ght become an attractive alternative if it is
adopted as & gasoline additive, with a vast increase in world
demand, the report says.

Possible production of upgraded solid products such as coke or
activated carbon is not technically feasible because of the very
high inherent ash of the coal.

The report comments: "The use of Hat Creek coal for effluent
treatment . . . . has recently been publicized in British Columbia
and Alberta,” but "the possibility of the coal finding wide use in
water trezatment or effluent purification is considered remote."

The consultants recommended additional studies to further refine
the balance of advantages between steam-electric power production
and other uses of Hat Creek coal.









Presentation by Mr. E. H. Martin to the
Canadian Conference on Coal in
Edmonton - October 2-4, 1977

COAL RESOURCE OF THE HAT CREEK VALLEY AND
PLANS FOR ITS UTILIZATION

Introduction

B. C. Hydro supplies the majority of the electricity in
British Columbia. We also distribute natural gas in the more densely
populated parts of the province. Our interest in coal is as a raw

material for producing electricity or substitute natural gas.

At present our electricity is provided mainly by hydro-electric
generation; but hydro-electric schemes generally require more initial
capital than do fossil-fired thermal power stations. We are continually
reviewing the costs and advantages and disadvantages of the alternative

ways of producing electrical power.

One alternative is coal. In British Columbia, we have huge
reserves of coal that have scarcely been touched. Some coal is better
used for metallurgical purposes. At Hat Creek, which has to be one of
the thickest coal zones in the world, and probably represents the
largest coal resource in such a small area, we are considering an

initial development for thermal generation of electricity.

This presentation will include a brief history of the Hat
Creek coal deposit and a description of the estimated extent of the
deposit and its known properties. The studies that are being conducted
by B. C. Hydro, or by other agencies on its behalf, are discussed.
There is a review of the possible alternative uses of the coal and a

word about the mining method under consideration.’



Location

The Hat Creek deposit is about 190 kilometres northeast of
Vancouver, about 22 kilometres west of the nearest town, Ashcroft, or
20 kilometres,west of Cache Creek on the Trans-Canada Highway. The
B. C. Railway to the west and the main CPR and CNR lines to the east

are about 18 and 20 kilometres away respectively.

History

Near the mouth of Hat Creek, until comparatively recently,
stook a large rock. It was indented with several hat-like cavities.
According to Indian legend, three giants contested their strength by
pushing their heads against the rock to see which could make the
deepest impression. The first two giants did not manage very well,
but the third succeeded in forcing his head in up to his shoulders.
The hat shapes left by the giants gave the name to the creek and hence

to the coal deposit.

The interior of B. C. was given its first prominence when
gold was discovered in 1858. The Cariboo Road, from Yale to the gold-
fields, was built between 1861 and 1865 and passed by the rock with
the hats. The first settler in the Hat Creek Valley arrived about

this time, and probably observed the exposed coal seams by the creek.

In 1877 a geologist working for the Canadian Geological
Survey, George Mercer Dawson, visited the valley. He reported on the
- coal in the Geological Survey Report of Progress for 1877-78. After
a further visit, he reported again in the Annual Report of the Geological
Survey for 1894.

Some development work began on the deposit in 1889. Mr. Finney,
a local rancher, sank a 38 metre shaft in 1893 and sold coal locally for

a short period.
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The next activity began in 1923 when a Chinese syndicate
started a more ambitious operation, planning to use the nearby Pacific
Great Eastern Railway to ship the coal to the coast. This railway line
is now the B. C. Railway. The syndicate ran out of funds before much
was accomplished. The Clear Mountain Coal Company Ltd. took over and
shipped three car loads of the coal, but the marketing of it in Vancouver
proved a failure and the company went into bankruptcy. Early in 1925
the Hat Creek Coal Company acquired the property, drove tunneis and

bored some holes. No further work was done on the deposit until 1933.

From 1933 until 1942, a few hundred tons of coal were mined
each year and sold locally. This activity ceased because of World

War II, and was not renewed.

In the mid-fifties, the B. C. Electric Company Limited asked
its geological consultant, Dr. Victor Dolmage, if he could recommend a
coal property in southern British Columbia that might be amenable to
large-scale mining to support a major thermal power generating plant.
Dr. Dolmage had previously examined the Hat Creek coal property for its
owners, the Wilson family of Vancouver, and had noted the widespread
occurrence of thick coal in a few scattered drill holes, and the struc-
tures exposed in the mine that suggest unusually thick coal layers.
Accordingly, he recommended the Hat Creek property and, in 1957, it was
optioned to Western Development and Power Limited, a subsidiary of B. C.
Electric Company Limited. The area of the exposed portion of the Hat
Creek coal deposit was explored by reconnaissance diamond drilling and
trenching during 1957 and 1959, This work indicated that the deposit
was of sufficient size and the coal of sufficient calorific value to be
of interest as a major potential source of fuel for the generation of
thermal power; therefore, the property, consisting of one coal Crown

grant and two adjoining leases, was purchased by B. C. Electric.
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Following expropriation of B. C. Electric by the Provincial
Government, the ownership of the coal property passed to the B. C. Hydro
and Power Authority and no further work was done on it until 1974 when

the current program of more definitive investigation was begun.

Extent of the Deposit

The Hat Creek Valley is approximately 26 kilometres in length
and 5 to 7 kilometres wide. It runs roughly north-south, rising from
850 metres above sea level at the north end to 1220 metres at the south
end. Coal deposits have been traced by drilling and gravity surveying
under the entire 26 kilometre length of the valley and have been
estimated to be 10 to 15 billion tonmnes. This has to be one of the
thickest coal zones in the world and probably represents the largest

coal resource in such a small area.

Exploration has been concentrated in two areas: No. 1 Deposit,
the original discovery deposit at the north end of the valley; and No. 2

Deposit, about 3 kilometres south of No. 1.

No. 1 Deposit could provide coal for a 2000 MW generating
station for 35 years using openpit mining with a pit no deeper than
185 metres. The No. 2 Deposit would last for 55 years using the same

mining parameters.

During 1976 the No. 1 Deposit was drilled on a 153 metre grid.
The distance from top to bottom of coal is over 600 metres, and the
width of the deposit is about 1.6 kilometres. Through the centre of
the deposit there is a fairly simple continuous structure, whereas on
the fringes of the deposit there is more faulting and discontinuity.
In the north the deposit lies very close to the surface, but dips to

the south under an increasing layer of overburden.



Origin of the Coal

The Hat Creek coal deposit is about 40 million years old,
originating in the Eocene epoch of the Tertiary period of geologic time.
During this period the Rocky Mountains were formed by a compression in
the earth's surface. We theorize that at Hat Creek there was tension
causing a subsidence, very steady and gradual, in the floor of the
valley. A wet bog condition existed over millions of years and, always
slowly sinking, produced the organic material that became compressed to

form coal.

The Hat Creek deposit is low grade coal with highly variable
physical and chemical properties. It is ranked as Sub-bituminous B
using the PARR formula, but appears to be on the border between Sub-
bituminous and Lignite type A. It has a high ash content, a reasonably
low sulphur content, and an average calorific value at 20% moisture of
around 13,920 KJ/kg (6000 Btu/lb.).

Some average values for the "as received" coal are:

Equilibrium moisture content 22.5%
Ash content 32.5%
Volatile matter 23.8%
Fixed carbon 21.27%

It is found that 13.4% of the volume of the coal is clay; the
stickiness of the clay (such as bentonite) may cause difficulties in

coal handling and beneficiation.
The average sulphur content is 0.4% in the "as received" coal.
This is low grade coal, but it compares favourably with coals

of even lower rank and grade that have been found economic for use

in other parts of the world.
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Bulk Sample Burn Test

As I have said, the characteristics of the Hat Creek coal
deposits vary widely. The properties of the fuel obviously will affect
the design of the boilers, precipitators and coal handling equipment.
So, during the summer this year, B. C. Hydro has excavated two test
trenches. About 6000 tonnes of the lowest quality of coal that would be
consumed in the Hat Creek generating station were crushed, prepared, and
shipped to the Battle River Power Plant of Alberta Power Limited for
burn tests. One trench was about 25 metres deep x 80 m x 300 m, the
other 12 metres deep x 50 m x 90 m. Results of the burn tests will be

known in November 1977.

Plans

We are planning to develop an openpit mine, with a conveyor
system to carry the coal to a generating station well above the valley
bottom. The design would include a reservoir and cooling towers, an ash

pond and waste disposal areas.

Openpit Mine

PD-NCB Consultants Limited have completed mining feasibility
studies on the No. 1 and No. 2 deposits. The mining method adopted in
the studies included the use of 12 cubic metre shovels and 150 tonne
trucks. Mining benches would be 12 metres high and wide enough for two
trucks to pass. A conservative pit slope angle of about 16 degrees

was used. The pit depth was limited to about 185 metres.

Drilling and blastiug would probabiy be minimal because most
of the rock and all of the coal are soft enough to be either directly

excavated by shovels or ripped by bulldozers.

The amount of overburden and waste rock that would have to be

handled has been estimated assuming a project life of 35 years, thus:



Overburden 323 million tonnes

Waste Rock 782 million tonnes

Uses may be found for some of this, especially the sand and
gravel. But calculations have been done on the assumption that all of
the overburden and waste rock will have to be stacked near the mine.
Dumps up to 90 metres high with 25° slopes are planned. It is hoped
that dumps can be completed and reclaimed separately as mining proceeds
so that the "live dump" area will be relatively small. Similarly, the
pit area will be reclaimed when mining is complete. Vegetation will
be planted on relatively flat surfaces, and the pit will either become
a lake or will be filled with waste from the No. 2 Deposit if that

deposit is mined.

B. C. Hydro Studies

As well as the Bulk Sample Burn Test, B. C. Hydro has been
gathering information from engineering, economic, environmental and
social points of view. This accumulation of knowledge will probably
be the fullest compendium of information yet put together in advance

of any power project in Canada.
There are three questions that these studies have to answer:
1. The need for more electrical power generation.

2. Is Hat Creek the best alternative?

3. Is electrical generation a good use of the Hat Creek
resource?

The first two questions are the subject of other considerationms,

but the third question is relevant to this presentation.

Alternative Uses for Hat Creek Coal

B. C. Hydro has commissioned a study to identify and evaluate

major uses of Hat Creek coal. Some of the preliminary conclusions are:



A4 .‘ -8 - -
The potential for sale of Hat Creek coal is low due to high
transportation costs ( -~ 1¢/t km), high ash content, and availability of

better quality thermal coal elsewhere.

Combustion for process heat generation is technically and

economically feasible but there is no suitable market in the area.

The production of upgraded solid products from Hat Creek coal,
such as char and activated carbon, is not technically feasible because
of the very high inherent ash content. The high ash content and the
complete absence of coking properties also render production of metal-
lurgical coke or formed coke techniéally not feasible. Again, high ash
plus high oxygen content make solvent refining technically infeasible.
Direct conversion of Hat Creek coal to nitrogenated and ammoniated
products (fertilizers, soil conditioners, etc.) is technically impractical

and economically unattractive.

High ash, moisture and oxygen content, and low tar yield make
production of coal liquids from Hat Creek coal by pyrolysis and solution/

hydrogenation technically impractical and economically unattractive.

The production of synthesis gas and liquid hydrocarbons from
it is technically feasible and a range of products is capable of being
fully marketed. The economics seem unattractive at present and depend

upon the future price of naturally derived products.

Methanol from synthesis gas while technically feasible and
economically acéeptable faces an uncertain market situation. Currently,
the annual world demand for methanol is about 8 million tonnes but any
alteration in present usages, such as its use as a gasoline additive,
would vastly increase world demand. On the other hand, the open market
would be greatly reduced should Middle East flare gas be converted in
large quantities to methanol. Thus, for methanol there is a large

potential but no assured market.
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The use of Hat Creek coal as a chemical feedstock for pro-
duction of benzenes and phenols as major products ( ~ 400,000 tonnes/
year) would encounter a most difficult market situation. Only as a by-
product, (-~ 45,000 tonnes), e.g. from an SNG plant, could these chemicals

find a market.

The production of ammonia and nitrogen fertilizers while
technically feasible and economically attractive, faces a very unsatis-
factory world market situation in which.ample capacity into the 1990's
seems a certainty. Production of a million tonnes per year of ammonia,
for example, from 3 million tonnes of Hat Creek coal would double

current Canadian production of ammonia.

SNG could not successfully compete with natural sources on the
market today but in the future the production of SNG from Hat Creek coal
seems technically and economically feasible, and the market for the
product and by-products seems good. The economic estimates based on a
selling price of SNG of $3/GJ would allow the price of feedstock coal to
be about $10/tonne, which compares favourably with the presently esti-

mated mining cost of Hat Creek coal of about $8/tonne in 1981.

The generation of electricity using Hat Creek coal in conven-
tional pulverized fuel boilers seems technically feasible and economically
attractive. The economic analysis would allow the price of feedstock
coal to be about $19/tonne. This compares favourably with the mining
cost of Hat Creek coal of $8/tonne and opportunity cost of coal in SNG
production of $10/tonne in 1981. It is thus evident that electricity
generation from the Hat Creek coal could be economically attractive and

a viable alternative to the other uses considered, including gasification.

It should be noted that the uses indicated above are not
necessarily mutually exclusive and the construction of a thermal gener-
atiﬁg plant, far from excluding alternate uses, could well provide the

catalyst for their development should the economic climate become favourable.
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Where Are We At?

The Burn Test results are being reviewed. Our consultants'
final Environmental Impact Assessment Report is nearing completiom.
B. C. Hydro's Board of Directors then have to make some major decisionms.
If they recommend going ahead with the project, the first steps will be
the Licence Applications followed by Public Hearings.

The plant as presently envisaged would be a 2000 MW plant,
made up of four 500 MW generating units, but remember please, this is
only a proposal at present. Everything I have discussed today may
come about - or maybe, like the Chinese syndicate and the Clear Mountain
Coal Company, B. C. Hydro may leave no evidence of its interest in the

Hat Creek coal except a few test diggings.

6 September 1977
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PRELIMINARY GEOLOGICAL INTERPRETATION

OF THE HAT CREEK COAL BASIN

INTRODUCTION

This report is intended as a brief informal outline of
the Hat Creek coal basin preliminary to a more detailed report
to be published in G.E.M. 1975. The descriptions and interpretations
offered are based on direct field observations by the writer during
the period June 17th to July 20th, 1975, and information supplied

in older reports by the Geological Survey of Canada, and B.C. Hydro.

PHYSICGRAPHY AND ENVIRCNS

The valley formed by the upper reaches of Hat Creek, site
of the coal deposits, is a northerly-trending topographic and
structural depression 14 miles long and 2 to 3 miles wide. This is
an open basin bounded. by the rugged Clear Range on the west and
Cornwall Hills on the east. Relative relief is marked with slopes
rising from Hat Creek, near Marble Canyon at the north end of the
valley, elevation approximately 2,7C0 feet, ﬁo the encircling ridges
and peaks with elevations in excess of 6,500 feet.

The area forms part of the Interior Dry Belt with annual
_precipitation usually less than 13 inches, combined rain and snow.
"Temperatures have been recorded in excess of 100 degrees Fahrenheit
for brief periods during mid-gummer.

Low areas on the valléy floor and south~facing slopes at
higher elevations are extensive grass covered focrming ideal cattle

country. Summit arecas and north~facing slopes have forests of pine
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and fir of sufficient quality and density to support logging
operations.

The numerous small lakes and ponds in the area, while
picturesque, are usually stagnant and not considered drinkable.
Tourists enroute to the nearby.Pavilion Lake -~ Marble Canyon recreation
area ‘are not advised to drink from Hat Creek because of a high
coliform count in this water (no doubt owing to the large resident
cattle population).

Wildlife is abundant. Grouse, deer, and yellow bears are
commonly seen, although hunters and sportsmen are not generally

welcomed by local ranchers.

GLACIAL HISTORY

It is evident that the valley was overridden by at least two
and possibly several Pleistocene ice sheets. The most recent advance
originated in the Coast lMountains and moved easterly at 117 degrees,
according to striae measurements, depositing much gravel and clay.
Except for the coal beds now exposed at the north end of the valley,
bedrock is rarely seen on the valley’floor. Reconnaissance drilling
shows that the average till cover is 170 feet thick.

The soils of Hat Creek valley are characteristically clay-rich.
In many areas these clays have unusual swelling properties when water
saturated suggesting the presence of bentonite - a type of clay
formed by the decomposition of volcanic ash. Indeed in several places
bands of volcanic ash are clearly visible intercalated in the glacial

deposits.
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The consequence of this clay-rich mantle is evident in
the area immediately north of the proposed No. 1 pit; whcre two
large active landslides have been identified. A pecond.active
landslide area is located farther south in the vicinity of White
Rock Creek. .

The bright ;ellow and reddish soils, conspicuous at several
points in the valley, are residual and not glacial in ofigin. These
are often found near coal seams and appear to be the cindery residue
of burnt coal. There is evidence that much, if not all, of the
exposed coal in th; Hat Creek valley has been superficially burnt

in prehistorical times.

GENERAL GEOLOGY

The general geology of the Hat Creek area is shown on the
accompanying map. ‘

Cover rocks of Tertiary and Cretaceous age, consisting ofvcoal,
and sedimentary and volcanic formations, rest with marked unconformity
on a Paleozoic basement of metamorphosed carbonate and gf;enstone beds.

The soft, easily eroded coal and shaly formations are mostly
on the floor of the valley whereas the resistant_volcanic rocks and
basement formations a¥e found on the valley slopes-and ridge crests.

Although extensive glacial deposits have hampered geological
investigation to date, much stratigraphic information has been

provided from drilling the '"cover rocks'. The most important relations

revealed by this work shows that the coal is almost everywhere overlain
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by a thick claystone sequence which in turn is overlain unconformably
by a variety of volcanic rocks including lahars, and dacite, basalt,
rhyolite, and trachyte lavas.

Owing to the great thickness of the clay?tone and coal, often
iﬁ excess of 2,500'fee£, few drill holes have peﬁetrated below the
maiﬁ coal horizon. A thick succession of intermixed sandstones,
conglomerates, and shales, fouﬁd lateral to the coal formation; are
thought to underlie the coal. In any case, andesitic volcanic rocks
of the Kamloops Group (ﬁocene)-and Spences Bridge Group (Cretaceous),
exposed peripherally in the valley,- most certainly form the base

of the "cover rock' succession.

STRUCTURE

The general structure of ﬁhe Hat Creek basin is simple. The
central zone of the valley, underlain mainly b; coai and sedimentary
formations, has been down dropped forming a graben. Apparently this
has been achieved principally by downward movement 66 a series of
north-south tension.faults ;rending subparallel to the direction of
regional maximum stress. Locally the walls of the graben have been
off-set somewhat by a serieé of northwest and northeast-striking
.conjugate shear faults. An important system of eaétéfly-trending

gravity faults cﬁtting across the basin is. evidently of recent origin

being superimposed on the main graben structures.

DR RTA GEATE 31 L L



COAL RESERVES

No. 1 Pit

The proposed No. 1 open pit is adjacent to the original
dsicovery on Hat Creek near the north end of the valley. Iere
the main near-surface coal reserve covers approximately 290 acres.
nhe area has been thoroughly drilled yielding intersections of
coal formation ranging from several hundred to over one thousand
feet. The geological insitu measured reserves of 500 million
tons (to 2,C00 feet above sea level) of coal are not expected
to change by more than 20 per cent with further drilling.
Indicated reserves of additional 130 million tons are calculated
and these or a part thereof should move into the measured
category with the drilling currently taking place.

Determining the actual econoﬁically recoverable reserves
requires considerably more drilling than has been done to date.
Designing a mining plan calls for detailed knowledge of the
geometry of the deposit, location and planar orientation of all
major faults, competency of the rocks in the pit walls, and
variations in coal quality. Thus it is still not possible to
calculate economically recoverable reserves of coal from the
deposit. If the deposit can only be mined to 2,500 feet
above sea level, calculations based on data from 21 holes
giveg reserves of only 200 million tons. Drilling for coal
deeper than the 2,000-foot level is not likely as further
pursuit of the coal formation in this aréa is made difficult
by the displacement of beds by major faults and the down dip

burial of coal under the claystone formations.

No. 2 and No. 3 Pits

A second major near-surface coal occurrence was

recently discovered to the south near the mid point in the
valley. This is a sinuous 12,000-foot long band of coal
paralleling the axis of a large negative gravity anomaly.
Initial drilling has indicated a thickness of about 1,700
feet of coal, the beds dipping 20 to 30 degrees passing

S S



westerly under the claystone formation. The band has
been cut and displaced near the centre point by a fault.

Thiss deposit is now beinq divided into north and south
areas as the proximity of a large ridge on the east
side would likely necessitate the development of two separate
pits. These areas are shown on the accompanying map. The
drilling to date has been chiefly exploratory and hence only
indicated and inferred resources of 500 million tons each
have been assigned to the deposit. At least another 50 to
75 holes will be necessary to delimit the reserves to a
measured status. rotential within the bounds of presently
known geology exists for development of reserves beyond that

already in the indicated and inferred categories.

Other Areas

The major economic deposits of coal within the

Hat Creek basin appear to have been discovered. The ultimate

coal potential of the basin is well delineated by the negative
' gravity contours. However, coal outside the above noted pit
areas appears to be deeply buried. The testing of these areas
may not be of great importance at the present time.

The accompanying map shows the position of diamond-drill
holes to July 20 - Jos. 75 - 77. 7The positions of recently
completed holes, Nos. 75 - 78 to 75 - 106 have not been recorded
and the core not yet examined. luch of this new drilling has

been in the vicinity of No. 2 deposit.

Footnote A

The number of drill holes required to prove specific
deposits can be determined using Stein's equation (see attached
reprint). For example, 2i holes assigned to the No. 1 deposit
proved more than adequate at the 95-per-cent confidence level
in establishing an average thickness of 338 feet of coal to the
2,500-foot elevation level. The calculations suggest that one

hole to every 15 or 20 acres is sufficient.

November 14, 1975 B. N. Church
' R. Gilchrist




ESTIMATED_RESERVES OF Nn. 1 PTT_AREA
(ABOVE THE 2,500 FT. ELEVATION)

Hole No. Cover Thickness (ft.) Coal Formation Thickness
(ft.)
25 = 2 0 ‘ 350
25 = 4 25 330
25 -5 10 300
57 - 8 60 450
57 - 9 130 - 450
_______ 57 - 10 175 350
57 - 11 150 250
57 - 12 100 450
57 - 13 110 : 500
57 - 14 100 490
57 - 15 380 175
59 - 16 20 , 350
59 - 18 50 425
59 - 20 50 : 300
74 - 26 50 - ‘ 310
74 - 39 50 300
74 = 43 200 280
74 - 46 400 310
74 - 48 480 200
74 - 50 76 325
74 - 53 400 200
3,196 ' 7,095
Averages 152 338

Reserve Area...’.......'...........0.'....... 12,500’000 ft.z
(287 acres)

Volume of Coal Formation eeesccescecccccesecs 4,225,000,000 ft.3

Reserve in tons of coal formation eceecececss 205, 546,000 tons

(Assumed specific gravity of coal = 1.56)
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EMORANDUM From Ae Suther  .d Brown

JHe Hormy, .
...Agsociate Deputy Minister, ... THE DEPARTMENT OF
..Chairman of the Coal Task Force. MINES AND PETROLEUM RESOURCES

PARLIAMENT BUILDINGS, VICTORIA, BRITISH COLUMBIA V8V 1X4

Nov. 14/75

DATE. . “File = C=5a

RE: PRELIMINARY GEOLOGICAL INTERPRETATION OF THE
HAT CREEK COAL BASIN,

Herewith the first part of the preliminary geological interpretation
of the Hat Creek coal basin by Dr. B.N. Church, including geological map.

The second part by Gilchrist to follow later this afternoon.

T

A. SUTHERLAND BROWN,
Chief Geologist, Geological Division,
ASB/jr Mineral Resources Branch.

Encl: Report

PROPERTY FILE

Goiniwoy 7

DEPT. OF MiNES
AND PETROLEUM RESQURCES
OPERATIONS BRANGH

et NOV 14 197579 5

THE GOVERNMENT OF THE PROVINCE OF BRITISH COLUMBIA



PRELIMINARY GEOLOGICAL INTERPRETATION

OF THE HAT CREEK COAL BASIN

INTRODUCTION

This report is intended as a brief informal outline of
the Hat Creek coal basgin preliminary to a more detailed report
to be published in G.E.M. 1975. The descriptions and interpretations
offered are based on direct field observations by the writer during
the period June 17th to July 20th, 1975, and information supplied

in older reports by the Geological Survey of Canada, and B.C. Hydro.

PHYSIOGRAPHY AND ENVIRONS

The valley formed by the upper reaches of Hat Creek, site
of the coal deposits, is a northerly-trending topographic and
structural depression 14 miles long and 2 to 3 miles wide. This is
an open basin bounded by the rugged Clear Range on the west and
Cornwall Hills on the east. Relative relief is ma?k;d with slopes
rising from Hat Creek, near Marble Canyon at‘the north end of the
valley, elevation approximately 2,700 feet, to the encircling ridges
and peaks with elevations in excess of 6,500 feet.

The area forms part of the Interior Dry Belt with annual

precipitation usually legs than 13 inches, combined rain and snow.

' Temperatures have been recorded in excess of 100 degrees Fahrenheit

for brief periods during mid-summer.
Low areas on the valley floor and south-facing slopes at
higher elevations are extensive grass covered forming ideal cattle

country. Summit areas and north-facing slopes have forests of pine
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and fir of sufficient quality and density to support logging
operations.

The numerous small lakes and ponds in the area, while
picturesque, are usually stagnant and not considered drinkable.
Tourists enroute té the nearby Pavilion Lake - Marble Canyon recreation
area are not advised to drink from Hat Creek because of a high
coliform count in this water (no doubt owing to the large resident
cattle population).

Wildlife is abundant. Grouse, deer, and yellow bears are

commonly seen, although hunters and sportsmen are not generally

welcomed by local ranchers.

GLACIAL HISTORY

I; is evident that the valley was overridden by at least two
and possibly several Pleistocene ice sheets. The most recent advance
originated in the Coaét Mountains and moved easterly at 117 degrees,
according to striae measurements, depositing much gravel and clay.
Except for the coal beds now exposed at the north end of the valley,
bedrock is rarely seen on the valley floor. Reconnaissance drilling
shows that the average till cover is 170 feet thick.

The soils of Hat Creek valley are characteristically clay-rich.
In many areas they clays have unusual swelling properties when water
saturated suggesting the presence of bentonite - a type of clay
formed by the decomposition of volcanic ash. Indeed in several places
bands of volcanic ash are clearly visible intercalated in the glacial

deposits.
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The consequence of this clay-rich mantle is evident in
the area immediately north of the proposed No. 1 pit, where two
large active landslides have been identified. A second active
landslide area is located farther south in the vicinity of White
Rock Creek.

The bright yellow and reddish soils, conspicuous at several
points in the valley, are residual and not glacial in origin. These
are often found near coal seams and appear to be the cindery residue
of burnt coal. There is evidence that much, if not all, of the
exposed coal in the Hat Creek valley has been superficially burnt

in prehistorical times.

GENERAL GEOLOGY

The general geology of the Hat Creek area is shown on the
accompanying map.

Cover rocks of Tertiary and Cretaceous age, consisting of coal,
and sedimentary and volcanic formations, rest with marked unconformity
on a Paleozoic basement of memamorphosed carbonate and greenstone beds.

The soft, easily eroded coal and shaly formations are mostly
on the floor of the valley whereas the resistant volcanic rocks and
basement formations are found on the valley slopes and ridge crests.

Although extensive glacial deposits have hampered geological
investigation to date, much stratigraphic information has been
provided from drilling the ''cover rocks'. The most important relations

revealed by this work shows that the coal is almost everywhere overlain



-l

by a thick claystone sequence which in turn is overlain unconformably
by a variety of volcanic rocks including lahars, and dacite, basalt,
rhyolite, and trachyte lavas.

Owing to the great thickness of the claystone and coal, often
in excess of 2,500 feet, few drill holes have penetrated below the
main'coal horizon. A thick su;cession of intermixed sandstones,
conglomerates, and shales; found lateral to the coal formation, are
thought to underlie the coal. In any case, andesitic volcanic rocks
of the Kamloops Group (Eocene) and Spences Bridge Group (Cretaceous),
exposed peripherally in the valley, moét certainly form the base

of the "cover rock!" succession.

STRUCTURE

The general structure of the Hat Creek basin is simple. The
central zone of the valley, underlain mainly by coal and sedimentary
formations, has been down dropped forming a graben. -Apparently this
has been achieved principally by downward movement on a series of
north-south tension faults trending subparallel to the direction of
regional maximum stréss. Locally thé walls of the graben have been

off-set somewhat by a series of northwest and northeast~striking

conjugate shear faults. An important system of easterly~trending

- gravity faults cutting across the basin is evidently of recent origin

being superimposed on the main graben structures.
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COAL RESERVES

No. 1 Resgerve

The proposed No. 1 open pit is adjacent to the original
discovery on Hat CFeek near the north end of the valley. Here
the main near surface coal reserve covers approximately 290 acres.
The area has been thoroughly drilled yielding intersections of coal
formation ranging from several hundred to over one thousand feet.
‘Calculations based on data obtained from 21 holes indicates slightly
more than 200 million tons determined to base elevation of 2,500
feet (calculations attached). Addiiional calculations, on fewer
drill penetrations, suggest that about twice this tonnage can be
realized by extending mining downward to base elevation of 2,000 feet.

Further pursuit of the coal formation in tﬁis area is made
difficult by the displacement of beds by major faults and the down

dip burial of coal under the claystone formations.

No. 2 Reserve

A second major near surface coal occurrence was recently
discovered to the south near the mid point in the valley. This
is a sinuous 12,000~foot long band of coal paralleling the axis of
a large negative gravity anomaly. Initial drilling has indicated a
thickness of about 1,700 feet of coal, the beds dipping 20 to 30
degrees passing westerly under the claystone formation. The band has

been cut and displaced near the centre point by a fault.

RIS I T AT i e e o s e
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The calculation of tonnage in this deposit awaits further
drill results to establish the breadth of the zone. There seems to
be general consensus, however, that the volume of coal here well
surpasses the No. 1 deposit. The quality also appears to be superior

with only 15 to 25 per cent clay admixture.

OTHER POTENTIAL

The ultimate coal potential of Hat Creek basin is well
delineated by the negative gravity contours. Unfortunately much
of the coal is surely deeply buriéd.

The accompanying map shows the position of diamond drill
holes to July 20 - No. 75 - 77. The positions of recently completed
holeg, No's. 75 = 78 to 75 =~ 106 have not been recorded and the core
not yet examined. ’Much of this new drilling has been in the vicinity
of No. 2 deposit.

Many additional holes are required to complete the testing

of the gravity anomaly zone.

Footnote
The number of drill holes required to prove specific deposits can be
determined using Stein's equation (see attached reprint). For example,
21 holes assigned to the No. 1 deposit proved more than adequate at
the 95 per cent confidence level in establishing an average thickness

of 338 feet of coal to the 2,500-foot elevation level. The calculations

suggest that one hole to every 15 or 20 acres is sufficient.

November 1l4th, 1975 B. N. CHURCH




ESTIMATED RESERVES OF No. 1 PIT AREA
(ABOVE THE 2,500 FT. ELEVATION)

Hole No. Cover Thickness (ft.) Coal Formation Thickness
(ft.)
25 - 2 (o] 350
25 = 4 . 25 330
25 -« 5 10 300
57 - 8 60 450
57 =9 130 450
57 - 10 175 350
57 - 11 150 250
57 - 12 100 450
57 - 13 110 500
57 - 14 100 490
57 - 15 380 175
59 - 16 20 350
59 - 18 50 i 425
59 -« 20 50 4 300
14 = 26 50 310
74 - 39 50 300
74 - 43 200 280
74 = 46 400 : 310
74 ~ 48 480 200
74 -« 50 76 325
74 - 53 400 200
3,196 7,095
Averages 152 N 338

2

Reserve Area....-....-.....‘...'........'.... 12’500’000 ft.
(287 acres)
Volume of Coal Formation .cescescecccececssss 4,225,000,000 ft.3

Reserve in tons of coal formation ececeececscss 205, 546,000 tons

(Assumed specific gravity of coal - 1.56)




































Plates

CHURCH 1 Unconfermable Pleistocene deposits on Het Creek
CHURCH 2 Original coal discovery zone on Hat Creek

CHURCH 3 View looking easterly across Hat Creek valley to No. 2 Ceal Reserve
below White Roek Bluff

CHUECH 4 Lahar deposit in Finney Lake Beds, south of Medicine Creek
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