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Author’s Note.

The author pPoints out that some of the statements
made in this reeport are based on information in cited
references. Therefore, statements may constitute only the
orinion of the cited authors. Conszequently, this author
makes no claim attesting to the veracity of statements in
the references. Nevertheless, care has been taKken to
ascertain that such statements are indeed correct.

The Author is a Resistered Professional Ensineer in
Ontario and a Reaistered Engineer in Quebec and is a Member
of the Ensineerinag Institute of Canada.

The Author is a gsraduate of Princeton University
(Rerospace and Mechanical Sciences, Ph.D., 1974, M.A.r, 1971)
and the University qaf Toronto (Mechanical Ensineerins,
B.A.Sc.r Honours, 19869).

The Author holds the position of Assistant Professor
of Engineerina at Concordia University, Montreal, Quebec.

The dollar values arpear in SCDN(1981) wunless

otherwise notedy and Ffor the purroses of this rerort.,
conversion to United States’ dollars is $CDN = $US x 1.2.
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ABSTRACT

A previously undiscovered coal derposit was rerorted
in northeastern Ontario in 1978. This prodJect addresses the
conversion of that coal into liquid and =saseous Products.
First, the need for the prosram is Presented, then, followed
by an outline of coal and its conversion in seneral, are the
prorerties of the coal, lisnite.

The 82,745 acre region of northeastern Ontario where
the pProJect site is located is shown and the seolosy of the
site is discussed.

The exploration of the site includes a succession of
drillins progsrams besinnins with a four hole pProsram centred
on a location where a 6 m lianite seam has been located and
a parallel examination of cores from S5 additional drillholes
which are available from an industrial minerals exeloration
prosram underway on the same tract. Further exploratory
drillina may be located at & additional randomly-spaced
locations. A later 24 drillhole progsram is included to
detail potential conversion plant site seolosy. Followina
the drillina, in-situ conversion test elants will be
established and the results wused in the desian of a
production facility. The deposit estimate is 117.85 million !
tonnes of 8000 Btu pPer pPound lisnite. About 235% of the |
deposit is pPresumed recoverable. The enersy content
equivalent is 69.9 million barrels of oil or 447.4 billion
standard cubic feet of natural sas.

The deposit lies apPpProximately 100 Km north of
KapusKasinsa-, throush which an east—west sas pimeline, the
Trans-Canada hishway and the Canadian National Railroad
PasSsS.

The notion is to develor the derposit usina "in-situ”
gasification. MWith this arproach, approximately 25% of the
"recoverable" deposit will be converted to Pipeline auality
338, or liquid fuels such as methanol, fuel o0il, Diesel
fuel, sasoline and Jet fuel. The total Production is 112
billion standard cubic feet of 1000 Btu rer SCF pirpeline
quality gas or 17.5 million barrels aof 0il. The conversion
supPplies 5.8 billion SCF pPer annum (15.3 wmillion SCF »per

day}) or 900,000 barrels of o0il peyr annum (2500 barrels per
day) over a 20 vear pPeriod.

A.J. Saber
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Carital expenditures total $150 million over seven
years. In the #first vear of full-scale eproduction.,
Pproduction costs are about %$34.5 million, $53.5 million in
the tenth vyvear and %$87.2 million in the twentieth vear:
Production costs total %1141 million over the twenty vear
rerTiod. For the first full production vear the
transeortation costs to the border at Niasara are $5.6
million, in the tenth vear $10.6 million, and in the
twentieth vear $17.2 million: Total transportation costs are
$218.4 million.

Revenue is based on the Canadian boundary price. In
the first vear of full production revenues are $68.5
million, %$1681.5 million in the tenth vear and $418.9 million
in the twentieth vear. Gross revenue is $3923 million.,
accumulated over the pProduction period. The benefits of
available gsovarnment assistance. includins depletion
allowances and tax incentives, and resional and economic
exPansion sarants, for exampPle, are not included. The
internal rate of return is 38% per annum over each vear of
the total 27 vear prosram.

The eroduct is coal-derived epipeline a«quality sas.
which is not subJect to export restrictions.

This PTrOoSTam adarpts well to the environment,
Furthermore, this coal zasification proaram will helr to set
Ontario on a course to become a net exrorter of sas and oil
and coal conversion technology.

Initial planninag is complete.

A.J. Saber
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1. Introduction -~ A Coal Conversion ProJect.

The Proposed Prodect 1is to convert Northeastern
Ontario lisnite coal FfeedstocKs into lisuid fuels or
PirPeline quality sas. The liauid fuels include
transportation fuels such as =aasoline, Diesel fuel and
methanol and the peiPeline quaility aas can serve as a
substitute for natural sas and methane. Other hydrocarbon
Pproducts can also be synthesized from the raw material
produced. The ProdJdect is pPresented as a commercial venture.

1.1 The Need for Hydrocarbon Materials,

The develoepment of alternate sneray sources that do
not rely on conventional fuels is becomins wvaluable.
Nevertheless, demand remains hish for traditional
hvdrocarbon—-based commodities, which are needed to fuel
machines and to provide raw materials for the chemical

industry. Indeed, it may be that such demand 1is a
conseaquence of the vast caprpital investment in machinery or
chemical Process equirment. (Examples of this carital
investment in the eneray field include internal combustion
engsines: fired heaters and power stations; while
chemistry-related examples result since hyvdrocarbons form
the basis of the "plastics" family of ensineerins

materials.)

Petroleum has +been the main source of
hydracarbon-based commodities.{(1.1) However, rpetroleum
resources are becomina more difficult to locate and

davelor.(1.2) Courled with the reality that petroleum
suPpPliers and users are not necessarily party to the same
political bases: the cost of this material is
escalatina.(1.3) Furthermore, since users must transfer real
assets to supPpliers to pay for their petroleum requirements.,
the conseauence is a shifting econaomic structure. One
solution to this dilemma uses synthetic petroleum
substitutes fabricated usina coal as a feedstocK.(1.4) Such
undertakingas have been successful economioc ventures in the
Union of South Africa(l.5) and in Germanv.{(1.6)

1.2 An Ontario-Based ProJect.

An area of Canada which shows Promise for coal
conversion is Ontario, the largest user of hvdrocarbons in
Canada.(1.7) These hydrocarbons are currently imported from
western Canada, in the form of natural sas, or from foreisn
sources, in the form of 0il.{(1.8) Yet: Ontario has coal
resources which offer a feedstocKk well-suited for conversion
to gas and o0il.(1.9)

A.J. Saber
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The #ProJect centres on a feedstocK coal, in the form
of lignite, which lies in the cretaceous basin of

northeastern Ontario (Fis. 1.1(1.10)).(1.11) The specific
site contains a previously undiscovered coal deposit, in the
vicinity of Adam CreeKk, rerported in 1978.(1.12) The site.,
which 1lies appProximately 100 Km north of KarusKasins is
serviced by an all-weather road, lies arproximately 40 Km to
the west of the Ontario Northland Railway and is about 100
Km from the Trans-Canada Hishwavy, the Canadian National
Railway and the Trans-Canada Pipeline.

The seoloaical base in which this lianite is found is
well-suited to underargund Processina, i.e. "in-situ',
without first mininag the c¢oal (Fia. 1.2(1.13)). The
conversion Produces a pProduct which can rerplace natural =sas.,
as well as liauid hydrocarbon fuels such as methanol.
Indeed: the synthesis pProduct can be converted to Produce
gasoline(l1.14}) or Jet fuel.{(1.15)

Usina a direct aasification technisue: the wventure
shows the promise of economic profitability.

1.3 Schedule.

The complete pProsram for the coal conversion pProJect
involuvues exploration, desian, development and production.
These undertakKinas are to be conducted in a seven pPhase pPlan
as shown in Table 1.1. The first phase, Plannins.,
constitutes the study of the overall prodJect, securins the
land and outlinina the pProaram. That prhase is complete,
The second Phase: Exploration I, is an investigation of the
site where a lianite coal seam has already been located.
The later rphase, Exploration II, includes a refined mappinag
of the coal bed by drilling and pPerformina laboratory
analyses on core material brousht up from below the surface.
Detailed plannina of the next four pPhases of the proJect are
undertaken durina the third phase. Also during that third
period, technical assessments of coal conversion techniques
will be undertaken, in order to match the lignite to the
PTOCESS. The fourth pPhase includes the construction and
oreration of a test facility to perform an on-situ
evaluation of the undersround coal conversion pProcess which
is the basis of the first stase of the pProduction plant.
Durina the fifth Phase, the full-scale plant is desianed and
the sixth phase involves the construction of the production
facilitv. Finally comes the proJected Productiaon term.

The eroduction term is 20 vears.

A.J. Saber
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i.4 Summary.

There is no intention here to labour the ProdJected
pneray demands for the future, such work has already been
extensively carried out,(1.18) and bpibliograrhies are
available.(1.17) It is the commercial development of

northeastern Ontario lianite, by conversion to oil or sas.,
that is the topic of this reesort.

A.J. Saber
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2. Coal.

Coal, derived fFrom plant matter, has been defined as
"3 compact stratified mass of plant debris which has been
modified chemically and physically by natural
asencies.”"(2.1)

Found either at or below the surface of the Earth.
coal may be develored by mining the solid, and directly
consuming it or by convertinsg mined coal to liauid or sas
prior to use. Alsor coal can be converted to a fluid
underaround and retrieved as a product for use later.(2.2)
The value of each development method, however, derends on
economics and the physiochemical suitability of the
feedstocKk.

Coal is used for thermal power seneration, metallursavy,
space heating and industrial uses in Canada (2.3) and, in
foreisn countries, c¢oal is also used as a feedstocK to
produce liauid and saseous fuels.(2.4)

2.1 Coal Classification.

The coal, dependins on the desree of develorPment or
departure from the oriasinal plant debris, can be classified
or ranked accordina to the proportion of carbon Present.
The rank, then: can be considered a measure of the maturity
of the coal. '

These ranKs or classifications can be illustrated as
shown in Ralston’s chart (Fis. 2.1).(2.5) The abscissa of
this chart represents the prorortion of carbon by Per cent.
the ordinate is hydrosen and the diasonal lines are constant
rPercentages of oxysen. The curve of the chart sisnals the
mean of the coals considered by Ralston. The c¢coal wmay be
classified as “anthracite" if it contains 1 to 4% hvdrosen
with a fixed carbon content of 82% or more., "bituminous™"
with 92 to 80% carbon, "lignite” with 80 to 70%Z carbon and
"paat" with 70 to 80% carbon. Below B60%Z carbon fall the
wood and Plant matter from which coal derives,

The enersy contents aof coal are also related to coal
rank. In Pparticular, bituminous to lignite coals can have
calorific wvalues ransing from over 14,000 Btu rper pound
{(32.6 MJ/Ka) to 6,000 Btu per pound (14.7 MJI/Kg) and
below.(2.8) This compares to0 about 20,000 Btu rper pound
{(46.8 MJ/Ka) for hvdrocarbons.(2.7)

A.J. Saber
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The coal classification by ranKk accordina to the
American Society for Testins and Materials (ASTM) are shown
in Table 2.1.(2.8:,2.9)

2.2 Proximate Analysis.

The constitution of coal may be interpreted using the
proroTtions of moisture, volatile matter, mineral matter and
ash, and fixed carbon in the coal. This breakdown is called
the pPraoximate analvsis. According to Ersun, "proximate
analysis serves as a simple means for determinina the
behavior of coals when they are heated."(2.10)

As an example, a lisnite-ranked Ontario coal, from the
regsion of Onakawana near James Bay, has a rerorted proximate
analvysis of 504 moisture, 21.5% volatile matter, B8.5% ash
and the balance (22%) fixed carbon.(2.11) The heatina wvalue
for this coal has been auoted as 10,120 Btu per pound (23.8
MJ/Ka).(2.12)

However, the pProximate analysis measurement of the
water, wvolatile matter, mineral material and ash and fixed
carbon contents of coal sive only roush thermodynamic and
rhysical prorerty wvalues for this complex material. More
detailed information on the elemental comeosition are
rprovided by "ultimate” analysesr the heatina values are
evaluated usins accerted ASTM Procedures, and petrosararhy
can be used to examine the coal structure.

2.3 UCoal Utilization.

The usase of caal can be illustrated from pProduction
and utilization fisures from 1978. The demand in Canada for
coals of all ranks was 50,418,000 short tonsy of which
17,248,000 short tons was imported.(2.13) Of that coal.
5,498,000 tons of lisnite were used, mostly for thermal
Power seneration and non-metallursical industrvy.

The use of coal derpends on the sarade of the coal.
also. Consider the class of coal called anthracite.(2.14)
For anthracite, the proportion of the carbon is so hish, 82
to 98%, that the coal can be mined and burned
economically.(2.15) However, the hiah carbon content imelies
a correspaondingly low proportion of hvdrosen, so that the
potential for sasification or liquifaction of anthracite 1is
low.{(2.168) In contrast, the other lower ranks of coal (liKke
lianite or sub-bituminous) do not have the same ProrPortion
of carbon content. Conseauently, they do not offer the same
advantases in direct combustion apprlications. However,
those lower ranks of coal have the correct eproPortions of
carbon to hvdrosen t0o make them attractive candidates for
conversion to fluids.

A.J. Saber
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TABLE 2.1

ASTM Classification Chart

Rank and Group

Method 1
%7 Volatile Matter

Method 11 (D388-36T)
% Fixed Carbon
{moisture and

mineral free basis)

1. Arihracite
Maeta-anthracite
Arnthracite
Semi-anthracite

11. Bituminous.

Low-volatile group
Medium-volatils group
High-volatile A group

High-volatile B group
High-volatile C group

1L, Sub-bituminous
Sub-bituminous A group

Sub-bituminous B group

Sub-bituminous C group
IV. Lignite

Ligaite (consolidated)

Brown coal group

{unconsolidated)

2 or lass
2-8
8-14

14-22
22-31
More than 31

98 or more
98-92
92-86

86-78
78-69
Less than 69

Heating value: Moist, Btu more than 14,000

13,000--14,000

11,000~13,000 either agglomerating
or nonweathering

11,000-13,000 weathering and
non-agglomerating

9,500-11,000
8,300-9,000

Less than 8,300

Less than 8,300
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3. Coal Conversion.

Coal converted to sas or 0il produces a conveniently
transrportable and storable eneray commoditvy, Indeed.,
“producer gases" were the common source of fuel for cookKina,
domestic hot water, and street lishtina in metrorolitan
centres for 150 vears, until producer sas besan to be
replaced by electricitv.{(3.1) Other examrples of more recent
vintase include the use of sasified coal to eproduce o0il in
Germany during the Second World War(3.2) and in the Union of
South Africa at the present time.{(3.3) However., these
original Processes are inefficient, costly and
environmentally dirty.(3.4) In recent vears, the drive has
been to improve the prgrPortion of the coal that is converted
to product sases and liquids, to decrease the cost of the
processing, and to clean up the Processes; thus makina coal
conversion economical. The seneral process for converting
coal into hish Btu, pPiPeline a«auality, sas is shown
schematically in Fia. 3.1.(3.5) Coal 1is prerared for
gsasification either by transportation or by physical chanses
in the coal to be converted. Such physical chansgses mavy
include washins, slurrvina, or reduction of the ararcel
size. Then: by the addition of air. oxysen or steam, as the
process demands, carbon monoxide, carbon dioxide, hydrosen,
water and hydrosen sulphide result. This mix is called
“*producer sas.” Next, by "shift conversion."” the carbon
dioxide and monoxide, and the hydrosen and hydrogen sulrhide
are increased at the exepense of the water. The material is
then scrubbed of carbon monoxide and hvdrosen sulphider with

the latter used to recover sulphur as a by-product.  The
remaining carbon monoxide and hydrosen form water and
methane in a "methanation" stee. Finally the water is
removed.

in 18980, there were many distinct coal conversion
ProSTams, in either development or use,{(3.6,3.7) emplaorvinas a

variety of coals. The pProducer aases that Ttesult have
enersy contents ransainsg Ffrom 10 to S0% that of
methane,(3.8,3.9) the erinciral comPOnent of natural

8as(3.10) and a =8o0od basis for comearison. These various
coal conversion Processes differ, however, in both how the
coal 1is converted and in the pProportion and utilization of
the enersay in the process.(3.11)

As indicated above, the low ranks of c¢oal have the
relatively hish proportions of hydrosen required for
effective conversion. The immediate advantase is that the
coals least suitable for direct combustion offer the best

characteristics for gconversion to aas and
0il.(3.12,3.13,3.14) These hish hydrosen mass fraction coals

are found in the lianite and sub-bituminous ranks. The

specific rank considered in this proJdect is lisnite, since
it {s both the most suitable for conversion and the most
common coal in Ontarion.(3.15,3.16,3.17)
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3.1 Lignite Conversion.

Considered a lower rank of coal, lianite has been used
extensively worldwide. Tvyeically an wunclean combustible.,
and so not an ideal fuel in its natural form, lignite is

effective as a producer sas and oil feedstock. It can be
Processed at twice the rate of the hisher-ranked
sub—~bituminous coal and at a hiah dearee of

conversion.(3.18,3.19}) Furthermore, since lianite demands
less additional hydrosen for the pProduction of saseous
hydrocarbon fuels than hisher ranked coals, a substantial
portion of the cost of Processins is saved.

In Canada, the British Columbia Hydro and Power
Authority has already considered a coal sasification process
for the Production of electricity in a combined cvecle
proJect using lignitic Hat Creek coal.(3.20) Their rerort
states "the systematic development of 8 mature indisinous
coal conversion technolosy arpears to be a must for Canada."
Furthermore, they state that the coal used, lianite, pProved
"eminently suitable"” for gasification.

3.2 In—-Situ Coal Gasification.

To vield 1its Producer zases, coal is zsenerally first
mined to brina it to the surface and then sasified.
However, the minins step is byrassed in in-situ
sasification.(3.21,3.22)

In the in-situ or *“undersround" coal sasification
PTOCESS an array of boreholes are drilled into the
coal-bed.(3.23) This drillins is shown schematically in Fis.
3.2.(3.24) The drilled holes are then linkKed underaround by
directional drillin2 or by reverse combustion throush the
coal seam.(3.25) The "linK" is the route between the inlet
and outlet prPires of the sgasifier. As Fia. 3.3 shous,
steam, air, or oxvsen, for examele are PumPred into the inlet
pire to reach the coal "in-situ", that is., in place. The
producer sas that results is brousht to the surface throush
the "sas outlet", usually some distance away. The Producer
ags 1is treat:Jd to remove tar and particulates and the result
is "shift converted" and PpPurified. Subsequent to the
purification the product is methanated or., by the
Fischer—-Tropsch Synthesis(3.28) for example, converted to
liquid.

LiKe obtaining a vield from an 0il field, the in-situ
developrment of a coal derosit involves drillinag into the
coal-bed or seam as the first stase in pProduction. Then
reaction asents., tyrpically air or steam are inJected. The
coal releases volatile tars and o0ils and trapped 3ases, if
any exist: and then reacts with the indected reactants to
form pProducer smases. 1The boreholes Provide a route for the
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inJection of reactants, sych as steam and oxysen: and a
route for the extraction of a low or medium eneray s3as. The
usual first stase of a conversion pProcess is then conducted
below sround in a natural rector formed by the bounding clay
layers.

The technologsy of in-situ aasification has been
documented since the mid—-nineteenth century in the UK, the
UsSsr and the USA.(3.27) A demonstration prlant usins
Bituminous coal 1 m thick at 75 m derth was built at
Newman=-=Spinney in the UK; and a commercial field development
near Moskva (USSR), which allows controlled extraction of
the entire coal resource, has been in place since 1955.
Indeed, Soviet technolay has been used by Texas Utilities
Company in a lisnite conversion plant south of Dallas.(3.28)
Furthermore, Lnited States Derpartment of Enersy considers
in-situ =asification advantaseous since the pProcess offers
Ppireline auality sas at costs competitive with or lower than
that of other synfuels, can be applied where strip-mining is’
not economical.(3.29)

3.3 In-Situ Lianite Conversion.

In the lower arades, such as 1lisnite. the reactions
cause the coal to shrinK as it combines with the reactants:
increasins the POTOSitY. Furthermore, the
“pre—hydrosenated” coal called lisnite Permits percolation
of the product,(3.30) makinag the material excellent For
in-situ a=gasification. Also, lianite seams are senerally
bounded by refractory c¢clavys and form a natural reactor
consistina of the seam and its bounding strata. As a
result, the producer sases rPercolate throush the seam. The
Products can be Pirped to the surface, either throush the
inlet or separate Passasges.

The Soviet in—-situ eplant is particularly interestins
in terms of this proJect, since the MosKva derosit lies in
the Cretaceous basin at Novo—-BasovsKk equivalent to the Adam
CreeK area in northeastern Ontario. Furthermore, the brown
coal at Novo-Basovsk has 4900 Btu/lb and 374 ash, and
contains 30%Z moisture and so is similar to the lianite
derosit at Adam CreeK. The pProduction at Novo-BasovsKk in
1955 was 15.6 billion cubic feet per annum of 8% Btu/cubic
foot producer sas.(3.31)

Producer =8as can be wused "as-is" Ffor industrial
markets or can be wuparaded to pipeline quality sas for
transport to local, Canadian or available US marKets.
Uparading, by removal of water, carbon dioxide and carbon
monoxide, vields pirpeline guality sas. Further pProcessins
can produce methanol, =sasoline, Diesel fuel, heatinsg oil.
and Jjet fuel.
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3.4 RemarkKs.

The success of a specific sasification Process depends
on both the coal and the engineerina sKills of the teams
resrPonsible. Futhermore, each production scheme has its
"optimum" orerating condition or range. The conseauence of
varvina any of the orerating parameters such as the tryrpe or
prorortions of reactants is a change in the a«uality and
quantity of the synthesized product.

Lignite 1is well-suited to conversion to saseous and
iimuid hydrocarbons because of the prorportion of hvdrosen to
carbon it contains, and lignite shrinks on sasification, and
since the lignite in the Adam CreeK derosit is bounded by
clay lavers, it is desirable to use "in-situ® sasification
for the first stase of develorment of the deposit. That is.
the enersay contained in the feedstockK is extracted without
minina the coal.

In non-optimized conversion situations, the producer
gas eneray ransed from about 85 to about 250 Btu per cubic
foot, derendins on the process.{3.32) This heatina value is
about 8.5 to 25% the heating value of natural aas. The
product is urgradable by shift conversion and methanation to
piPpeline «auality sas. using available production hardware.
or can be converted to methanol or other lieuid Ffuels such
as sasoline by conventional synthesis methods.{(3.33)

Briefly, there are no western hemisphere commercial
rrogsrams that are currently in oreration, however, several
maJor companies are pPlannina Ffor such commercialization.
Furthermore, the desaree of conversion possible as evidenced
by US DoE Lawrence Livermore Laboratory tests at Hanna and
Hoe CreeKk, Wyomina susaest that conversions as hiah as
80-70%Z can be achieved for sub-bituminous shrinKins coals of
about 20%Z moisture content on a dry basis enersy of about
8000 Btu rer Pound.

The advantases of an in-situ gsasification method over
a conventional aepproach to coal conversion are. a reduction
in cost; an increase in the overall safety potential of sas
production? and a reduction in the imrmact on the surface
environment, since mining is not necessarvy. The pPromise.
then, is for successful commercialization in the future.
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4. The Site.

The James Bay Lowlands of Ontario (see Fia. 4.1) show ;
Ppotential as a base for a coal conversion ProJect. :
Specifically, the location which shows the most Promise is
the southern part of the Moose River Basin, located in the i
most southernly part of the lowlands. In that arear a |
previously wundiscovered coal demosit was rerorted in |
1978.(4.1:4.2) The area falls north of the Precambrian
Escarpment, and larsely within the limits of the District of
Cochrane. The area is drained by the Missinaibi, Mattasami
and Opasatika rivers, which converase to the northeast to
form the Moose River. The area has been studied by Guillet.
and is described in detail in his work.(4.,2)

The derosit is located within a 892,745 acre (145
square mile, 370 square Kilometre) tract, lvyins
arProximately 100 Km north of KaeusKasins. The site
includes most of Kirling Townshirp, the southern half of
Sanborn Townshipr and the western half of Emerson
Township,Fisa. 4.2) and 1is described in the Exloratory
Licence of Occupation Number 14890 (Aprendix A).

The site is serviced by an alli-weather road. lies
asproximately 40 Km west of the Ontario Northland Railway
running hetween Cochrane and Moosonee and is about 100 Km
north of the Canadian National Railway, Trans—Canada
Pipeline and Trans—Canada hishway Tunninsg throush
KarusKasina. '

4.1 8Site Discussion.

The rteaion is senerally flat, featureless terrain and
has been described as follows.(4.2)

Variegated (red. brown, srey) clay and silt marks
the top of the Mattasami Type B unit...r, in direct
sontact with Adam till at a depth of 43 metres.
Tvyre B sediments comPrise a section 2Z metres thick
that is rpredominately medium to coarse srained
Kaolinite-rich <quartz sand with several thick
sections of «auartz sravel. At a deerth of B metres
a laver of black carbonaceous ctlay markKs the top
of the Tyre A sediments which continue to a deepth
of 119 metres. At or about this derpth is the top
of the Devonian Lons Rarids formation, a arey
clay-shale difficult to distinguish from some of
the Mattasami clay beds. A lianite seam 1 metre
thick occurs at a depth of 71 metres, and a 6 metre
seam occurs at a deprth of 96 metres.
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4.2 The Exploratory Drillina Prosaram.

The 1978 drillins proaram involved drillina a total
of 8 holes, The drillhole locations are shown in Fis. 4.3.
Six of these drillholes lie in line in the east-west
direction, at 8 to 14 Kkm (5 to © mile) spacina. The two
remaining drillholes lie arProximately S5 to 10 km (3 to 6
miles) north of the east-west base. In all, the total
drilling was 1177 m (3862 ft), with the deerest hole drilled
to 189 m (6820 ft).

The drillhole 1loas are shown. alons with a
Preliminary correlation, in Fia. 4.4. One of the
drillholes, number 78-08, located previously unrecorded
lianite. This newly discovered reserve gonsists of two main
seams. The first is 1 m (3 ft) thick at the 71 m (233 ft)
depth and the second § m (20 ft) at the 96 m (300 ft)
derth.

The coal is bounded from above and below by clay
lavers. This struycture encourases the formation of a
natural reactor cavity for the undevraround coal conversion.

Additional to hole 78-08:. holes 78-01 nad 78B-08 lie
in the area of interest. These drillholes- to0r found
lianite.

It is noted here that the coal derposits need not be
continuous for the ProJect to be economic, althoush a
minimum thicKkness of 3m and a minimum width of 25m appears
favorable for each coal lens.

4.3 Prorerties of Adam Creek Lisnite.

The goal found in the exeploration is ranked and Known
as "Adam CreeK lianite."(4.2,4.3) This Adam CreeK lignite
has ash content estimated at approximately 26.2%. The ash
is the residual clay, etec, found after firina tests that
determined the enersy content of the coal. The sulphur
content has been estimated at about 0.5% on a dry basis.
The water content of the lisnite has not been rerPorted.
However, the higshest water content of lignite rerorted by
the US Derpartment of Commerce in the "Coal Conversion
Svystems Technical Data BooK," NTIS Report HCP/T2286-01,
1878, is about S50%4.(4.4) The water content of the Adam Creek
lignite will be determined as part of the drillins pProaram.
The density of "as—-received" Adam CreeKk lisnite is presumed
to be approximately 6B5.52 pounds per cubic foot. The
Prorerties of the lisnite are summarized in Table 4.1I.
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4.4 Comparison.

By way of comparison, the OnaKawana lianite depoasit,
located some 100 Kilometres north—-east of the site under
consideration, consists of twop seams 5.4 and 5.5 metres
thick. The Onakawana derosit extends over an area of about
8 sauare miles and contains about 180 million tonnes of
lianite. According to Vos,(4.5) Shawinisan Ensineerins made
an assessment of the resources for a Power seneration rplant
located at the derposit. They estimated an averase heatins
value of 10,120 Btu/lb on a dry basis for Onakawana lisnite.,
with an ash content of 20.9%. This ratio of the eneray of
the Onakawana lisnite to0o its ash content is about the same
as that for the Adam Creek lisnite. under examination here.
Therefore, the difference in the enersay contents auoted may
be a consequence of differences in the firing tests used.
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TABLE 4.1

Prorerties of the Coal in the Deposit

Class/Rank Lianite

Eneravy 8000 Btu/lb, dry basis, measured
Moisture 50%, estimated

Ash 26.27%, measured

Sulphur 0.5%:; drvy basis: measured.

ThicKness E m (20 Ft)

Density 68.64 lb/cu.ft., dry basis, estimated

63.52 lb/cu.ft., “as received", estimated

A.J. Saber
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5. Exerloration Progsram.

The actual extent of the coal derosit cannot be
estimated without further exploration of the resion. Usina
the specific terminolosy of the "Coal Conversion Svstems
Technical Data Book."(5.1) as is adopted in Canada,(5.2)
measured reserves are defined as those that fall in the 1/4
mile radius crlinder around the drillhole, indicated
reserves fall in the 1/4 to 1/2 mile radius cvlinder around
the drillhole and inferred reserves lie in the 1/2 to 1-1/2
mile radius cvlinder around the drillhole. Thus, since the
spacing of the existins 1978 lossed drillholes is 8 to 14 Km

(8 to 9 miles), a closer spacing is reauired to detail the
derosit.

In any case, the results of the erevious drillinag in
this area has been examined by this author. The examination
shows that, except for "downriver" derposits at OnaKawana and
other surface occurances of lignite, lisnite seams have been
found in drillholes located where the local elevation is 300
to 400 feet. The resion maprped by this contour corresponds
to the shore of the Cretaceous azse Tyrrell Sea that existed
in the resion. On that basis, it is conJectured that the
six metre thick liasnite at drillhole 78-06 sisnals a derosit
lvyina in the northuwest—-southeasterly direction. The resgion
of this prodected lisnite 2zone occurinag in the Lisnasco
Resources Limited area is shown in Fia. 5.1.

5.1 Discussion of the Drillina.

The previous drillinga pProgaram reported:(5.3)

Any drillins in musKes terrain can be expected to
be hampered to some extent by the wetness of the
land. The excessive use of drillins water,
particularly when operating by reverse circulation,
added to the wetness of the site, Once off the
drillina platform, it was not uncommon to flounder
Knee-deep in the bosay terra:.n. While these
conditions caused some discomfort, they impeded
very little the prosress of the drillina progsram...
The benefit of a summer drillins Proaram serviced
by helicorpter, versus a winter eprosram usins a
winter road are pPartly reflected in the difference
in cost between the helicorter and the estimate for

road construction and maintenance. The estimate
for the wWwinter road was $%$150,000 to %$165,000,
whereas the actual cost for the helicorter

servicina was half this amount. Additionally, the

use of helicopters minimizes the environmental
impact., whereas the trace of the winter roads

creates a lona-lasting imprint on the musKes

A.J. Saber
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terrain. As to winter drilling, it is senerally
conceded to be perhars 20/ mare costly than summer
drilline whatever access is used, simely because qaf

the increased problems of workKina in freezins
conditions.

Due to the close srPacing of the drillholes, a4 winter
drillina program 1is Planned. The winter drillins proaram
has the advantase of allowinag srade-~level moving of
equirPment. It also allows drilling in the strins boss which
are located in part of the area of interest.

The drillina method, sonic, Provides a continuous
lozenae core of 10-15 cm diameter. This method of drillina
provides a relatively larse sample for firina tests and
petroararhic analyses and brinas a relativelvy undisturbed
core to the surface. In addition, economic advantasgses are
sained since the sonic drill is beina used for other
exploratory drillina on the area.

The drillins will be continuous, with continuous core
logsgins. In addition to the core losaina, samma ray and
possibly electrical loassina will be emplovyed to detail the
subsurface seological structure.

5.2 Exeloration DOutline.

The exploration prosram is divided into two rphases.
The first phase involves drillins 4 drillholes to derpths of

about 140 metres. These drillholes will be spaced
arPpPraoximately 300 metres from the 78-08 drillhole 1location
at the corners of a sauare. In addition to these four

drillholes, and derpending on the nature of the find, &
additional holes may be drilled. These latter holes will
include 4 holes spaced approximately 300 metres bevond the
initial 4 holes and 2 “"randomly sPaced" holes elsewhere on
the land tract.

In addition to the above drillholes, the c¢cores Ffrom
an industrial mineral Joint venture proaram, also drilled to
a depth of 140 metres, will be available for analysis.

Uron the successful discovery of a lisnite reserve.
the second phase of drilling will be wundertaken, This
second exeploration prosram involves twenty-four drillholes
spaced at 300 m intervals in the wvigcinity' of the Ffirst
exploration pPhase drillholes. Additional plannina for that
progsram will derend on the details of the first findinss.

A.J. Saber
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5.3 Drillins Costs.

The costs for the exploratory Prosrams are #eresented
and detailed in Tables 5.I to S.VI. Costs for the initial
four hole drilling pProaram are estimated to be about
$217,330. The six hole prosram cost estimate is $308,131,
and that for the 24 hole prosram amounts to about $8B71.528.
The five core sameplina pProaram cost is $58,523.

The minimum exploration proaram, utilizina four
drillholes around 78-08 and samplina from another available
five cores amounts to %$275,853.

A.J. Saber
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TABLE 5.1

Exeloration Progaram and Costs.#*
($CDN(1881))

Section Item Costs Cost/Hole Cost/Metre

a 4 hole progsram#*# 217,330 34332.93 388.1
b 6 hole Prosram 308,131 51355.2 366.8

o 24 hole proaram 871.3528 36313.2 258.4

d 5 core Prosram 58,3523 11704.6 B83.6

# Details are in the followina tables.

## Holes drilled to 140 metre.

A.J. Saber
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A.

TABLE S5.11I

Schedule of Unit Service Costs.

($CDN(1881))

Personnel.

ProJect Manaser 27%
Assistant to Manaser 205
Geoloaist 230
Assistant Geologist 180
Engineer 230
Assistant Engineer i80
Librarian 125
Secratary 75
Benefits and Vacation Pay i4

Technical Services.

Driilins 145
Petroararhy 30
X-Ray ' 25
Firina Tests 25
Core Shippina at
Other Technical Services at

Office Services.

Telerhone S
Photocopying S
Office Suprlies 10
CompPutinsg 1000
Draftins at
Photosrarhy at
Bluerrintins at
Travel at
Technical Information and Data at
Report Production at

Other Serwvices,

Accountinsg 2%
Auditins 2%
lLezal Fees 4%
Insurance 4%

Quverhead.

Overhead 10%

A.J. Saber

$/davy
$/davy
$/day
$/davy
$/day
$/day
$/day
$/day

%

$/metre

$/sample
$/samprle
$/sample

laid down cost
laid down cost

$/Person/day
$/person/day
$/person/day
$/month

laid down cost
laid down cost
laid down cost
laid down cost
laid down cost
iaid down cost

of A+B+C
of A+B+C
of A+B+C
of A+B+C

of A+B+C

Pagse 47
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Four Hole Drillins Proaram Costs.

TABLE 5

+II1

($CDN(1881))

ProJect Manasger S50 davs., 275/dav
Asgsistant Manager 30 dars, 205/davy
Geologist S0 days., 230/day
Assistant Geolosist 50 dars., 180/davr
Secretary S0 davs, 7S5/dav
Sub-Total
Benefits and Vacation pavy i4%
Drillings, 560 metres 145 $/metre
Petrosrarhy, 40 samprles 30 $/sameple
X-Ray, 40 samples 25 $/samele
Firing Tests: 40 samrles 25 $/sample
Telerhone, 250 man—davs S $/man—-dav
PhotocoPyins S5 $/man—day
Office Surplies 10 $/man-davy

CompPutinsg 10600 $/month
Draftins

Photograrhy

Bluerrintins

Travel

Technical Information and Data

Rerort Production

Accounting, 2% of 176,405
Auditing, 2% of 176,405
Legsal Fees, 47 of 175,405
Insurance, 4% of 176,405

Qverhead, 10% of 197,573

A.J. Saber

13,750
10,250
11,500
9,000
3,730

53,0035

81,200
1,200
1,000
1,000

84.:400

1,230
1,250
2:500
1,000
2,000
2:000
2:000
20,000
2,000
3,000

Sub-Total

3,928
3,328
7,058

7:056

TOTAL

35,005

84,400

176,403

21,168

197,573

18,757

217,330

Page 48
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TABLE 5.1V

Six Hole Drillins Prosram Costs.
(SCDN(1881))

ProJect Manager 65 davs. 2785/day 17,8735
Assistant Manaaer 85 davsr, 205/day 13,325
Geologist BS days, 230/davy 14,850
Assicstant Geologsist B85S davs, 180/davy 11,700
Secretary 65 days, 75/davy 4,873

Sub-Total 82,725
Benefits and Vacation pPay 147 8,782

71,307 71,307

Drilling, B840 metres 145 $/metre 121,800
Petroararhy, BO samprles 3C $/samele 1,800
X-Rav: B0 samples 25 $/samele 1,300
Firing Tests. B0 samples 25 $/samrle 1,500

126,600 126,600

Telerhone, 325 man—davs S5 $/man-davy 1,825
PhotocoPyring 5 $/man~davy 1.8295
Office Supplies 10 $/man—~davy 3,250
Comeputins 1000 $/month 1,500
Draftins 3,000
Photosrarhy 3,000
dluerrinting 3,000
Travel 30,000
Technical Information and Data 2:000
Rerort Production 3,000

|
|
|
1
i
Sub-Total 250,107 ‘
|
|

Accounting, 2% of 250,107 3,002
Auditing, 2% of 250,107 3,002
Legal Fees: 4% of 230,107 10,004
Insurance, 4% of 250,107 10,004

280,119

Quverhead, 107 of 280,119 28,012

TOTAL 308,131

A.J. Saber




Secretary 100

| Sub

| Benefits and Vacation pavy 147%
Drillina, 33680 metres 145
Petroararhy, 240 samples 30
X~Rav, 240 samples 25
Firing Tests, 240 samples 25
Telerhone, 500 man—~davs 3
PhotocaorPyinsg S
Dffice Surplias 10
CompPuting 1000

Draftinsg

Photoararhy

Bluerrinting

Travel

Technical Information and Data
Report Production

Accountina, 2% of 707,410
Auditinag, 2% of 707,410

Leaal Fees: 47 of 707,410
Insurance, 4% of 707,410

Querhead, 104 of 792,298

A.J.

days, 73/day

-Total

$/metre

$/sample
$/sample
s$/sample

$/man—davy
$/man-day
$/man—-day
$/manth

Saber

27:300
20,500

23,000
18,000
7:500

TABLE 5.V
Twenty~-Four Hole Drilling Prosram Costs.
($CDN(1981))
ProJect Manaager 100 davs, 275/day
Assistant Manaser 100 days., 203/day
Geclosist 100 days, 230/day
Assistant Geoloaist 100 dars, 180/davy

96,500
13,510

110,010

487,200
7:200
6,000
8,000

506,400

2,300
2,300
5:000
4,000
9,000
5,000
3,000
50,000
2,000
10,000

91,000
Sub—-Total

14,148
14,148
28,296
28,296

84,888

TOTAL

81/7/15 Coal Conversion ProJect for Northeastern Ontario Pase 50

110,010

J06+400

707,410

84,888

871,528
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I TABLE S5.VI
Five Hole Sample Analysis Costs.
I ($CDN(1981))
ProJect Manaser 25 davs, 275/davy 6,875
l Assistant Manager 25 days, 205/day 5,125
Geolosgist 25 davys, 230/day 5,780
Assistant Geologist 25 davs:, 180/davy 4,500
l Secretary 25 davs, 75/day 1,875
Sub-Total 24,125
l Benefits and Vacation ravy 14% 3.378
27,503
l Petroasrarhy: SO0 samples 30 $/samprle 1,500
X-Ray, 30 samples 25 $/sample 1,250
Firing Tests, 50 samples 25 $/sample 1,250
I 3,000
Telerhone, 125 man—-davs 9 $/man—-day 825
Photocoryins 5 $/man—davy 825
Office Supprlies 10 $/man~davy 1,230
CompPutina 1000 $/month 1,000
l Draftina 2,000
Photosrarhy 500
Blueprrintins 1,000
l Travel 5,000
Technical Information and Data * 2:.000
Rerort Production 3,000
I 17,000
I Sub-Total
Accounting, 2% of 47,503 850
Auditina, 2% of 47,503 880
I Leaal Fees, 4% of 47,503 1,900
Insurance, 4% of 47,503 1,800
l 5,700
l Querhead, 10% of 53,203
l TOTAL
l A.J. Saber
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27,503

3,000

17,000

47,503

58,323
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8. Deposit Valuation.

The Adam CreeK lisnite found in the 1978 drillins
Prosram has an enersy content of about 8000 Btu/lb on a drvy
basis,(B8.1) where ‘"drvy" implies that moicsture has been
removed pPrior to testing. Presumina that the "as received"
lisnite has a moisture content of S50%, its calorific wvalue
is 4000 Btu per pPound. Then, to remove the water 540 Btu is
required for each pPound.(6.2) As a result, each pound of "as
received” liganite has 4000-5S40=3460 Btu. Therefore, for
each tonne, (1 tonne = 2200 1b = 1000 Ks), the eneravy
content 1is about 3450(2200) = 7.8 MBtu. In comparicson, a
barrel of o0il contains about 6.4 MBtu and a thcusand
standard cubic feoet of natural =sas have 1.0 MBru.
Consequently, each tonne of Adam Creek lianite has the
enersy eauivalent of 1.19 barrels of oil or 7.8 thousand
standard cubic feet of natural sas.

However, the eneray reserve of the entire deposit
derends on the extent of the coal resource.

6.1 Deposit Size.

The extent of the reserve may be catalogsued usinag the
specific terminolosy of the “"Coal Conversion Srstems
Technical Data Book," published by the U.S. Department of
Commerce,(68.3) and the Canadian Derartment of Enersy, Mines
and Resources.{(6.4) These definitions are showun
schematically in Fig. 6.1, and the areas are represented on
the Lisnasco Resource Limited tract in Fig. £.2.

Measured reserves are defined as those that fall in
the 1/4 mile radius cvlinder around the drillhole; indicated
reserves fall in the 1/4 to 1/2 mile radius cvlinder around
the drillhole and inferred reserves lie in the 1/2 to 1-1/2
mile radius cvylinder around the drillhole.

The reserve is then the area of the aPpProrPriate
crlinder multirplied by the measured derpcsit derpth times the
density of the lignite. That is

Reserve = Area x Derth X Density

The results are summarized in Table 6.1 for a

horizontal 6 metre thick lisnite seam. If the resource
extends to 1/4 mile around the 78-06 drillhole, the
“‘measured" deposit is 3.3 million tonnes. Then, extendins

bevond 174 to 1/2 mile; the "indicated" deposit is 9.8

A.J. Saber
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million tonnes. Finally, when the lisnite extends from 1/2

to 1-1/

2

mile bevond the inner cvlinders, the “inferred"

derposit is 104.4 million tonnes. Thus, the total is 117.5

tonnes, over an area of 1-1/2 miles radius (7.07
square miles).

miilion

The area marKked by the 1-1/2 mile radius circle

repTesen

ts

about S% of the land tract. If the deposit is

ProJected to lie over twice the radius, or Ffour times the
area, the reserve would be 470 million tonnes.

8.2 Field Enerav.

Th
deposit

a)
b)
c)
d)

Fir

e
is

The
The
The
The

st

economic wvalue estimate of the lianite in the
based on.

reaserves.

eneray available in the coal.
recovery factor.

demand for the Product.

the enersy content 1is evaluated from the

relationshir

Estimate

Derosit x Unit Eneray x Recovery Factor
Deposit {(tonnes) x 2200 lb/tonne x 3450 Btu/lb x 0.5

Deposit {(tonnes) x 3,808,000

The results of the calculation are shown in Table 8.1I,
where the net eneray for each pound of lisnite has been

reduced

Lo

account for in-situ dehvdration, and the derosit

eneray is conservatively presumed S07 recoverable.

8.3 Derosit Value.

The value of the derosit can be inferred by comparins
the “net inferred demosit” to its egquivalent. in oil at the
world pPrices in natural sas at the boundary price; and in
Atlantic coal on the Canadian marKet.

Bas

ed

on the recoverable eneray estimate. if the

deposit extends over 1-1/2 miles from the site of the
seam, there are 117.5 million tonnes of coal. The
eneray commodity is equivalent to 69.9 million barrels of
397.4 Billion standard cubic feet of natural sas as
indicated in Table 6.II1. Thus, the value of the derosit is
estimated at $20987 million based on esuivalent barrels of
$30 per barrel or %2237 million based on eauivalent
standard cubic feet of natural sas at $5 per thousand cubic

located

oil or

nil at
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feet. Other wvalues for equivalent 0il and sas erices are
shown in Tables 6.IV to 5.V.

The tsellina price for lianite certainly derends on the
market conditions or demand for the product. The value of
maritime coal FUS the mines has been estimated as hish as
46.79 S$CDN (1978)/tonne.(B.5) Assuming an inflation of 15%.
this becomes £1.88 SCDN (i1981)/taoanne. Presumina a delivered
price of 50% the FPrice above ($35.598 pPer tonne) and a
delivery cost of $15 Per tonne,{(6.8) the net sale pPrice is
$£20.58 Per tonne F.0.B the site. The 117.5 wmillion tonne
deposit is then valued at $2418.15 million.

6.4 Competition.

It is nected that at this time there may be a oil and
8as suPpPly carpability which exists in Canada. However, that
surply is 3000 to 5000 Km distant from the Ontario user faor
whom the product is intended and some 3000 to GO00 Km
distant from available US marKets.

6.5 Insurance.

It is pointed out here that insurance pPalicies coverins
delivery problems derivins from pPolitical situations can be
underwritten.

A.J. Saber
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TABLE B.1

Lignite Reserves in the Regsion of
Drillhole 78-08.

Reserve Radius Area Deposit
Mile Sa9, Mi. Acre Tonnes#
Measured 0.295 0.186 125 3.3 MMu»
M + Ind 0.50 0.785 502 13.3 MM
0.75 1.787 1131 28.7 MM
1.00 3.141 2010 53.1 MM
1.25 4,508 3141 82.9 MM
M+Ind+Inf 1.50 7.068 4524 117.5 MM
2.29 15.804 10176 264.3 MM
3.00 28.274 18056 470.0 MM
M = Measured

Ind = Indicated
Inf = Inferred

Measured ReserveS.csncossssavsasnes® 3.3 MTonne
Indicated Reserves.{(13.468- 3.368)}M = 9.8 MTonne
Inferred Reserves.(121.12-13.46)M = 104.4 MTonne

Totall.lll..ll..l.ll?ls "Tonne

# 1 tonne = 1000 kKa = 2200 lb.

## MM = 1,000,000

A.J. Saber
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I TABLE B.11I
Net Lignite Resource
I -Cantred at the Reaion of
Drillhole 78-06.
I Reserve Derosit Enersy
{million tonnes) (million million Btu)

I "measured" 3.3 12.8
l “indicated" 9.8 37.2

"inferred" 104.4 397.4
I TOTAL 117.5 447.4
I A.J. Saber
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TABLE 6.1II

Coal, Dil and Gas Eauivalents

Reserve Net Coal 0il Equivalent Gas Eauivalent
{(million tonnes) (million bbls) {billion SCF)

Measured 3.3 2.0 12.8

Indicated 9.8 3.8 37.2

Inferred 104.4 62.1 397.4

TOTAL 117.3 §9.9 447 .4

A.J. Saber
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TABLE 6.1V

Conal VYalue Based on 0il Price
in $Million

Reserve 0il Barrel Derposit Value
Eauivalent
Million bbl $ Million

(World 0il Price ProdJections) (20) (30 {40) {50}
($/bbl)

Measured 2.0 40 50 80 100
Indicated 5.8 116 174 232 280
Inferred 62.1 1242 1863 2484 3103
Total 68.9 1398 2097 2796 3485

A.J. Saber
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TABLE 6.V

Coal Yalue Based on Natural Gas Price
in $Million

Reserve Natural Gas Derosit Value

Equivalent

Billion SCF $ Million
(Boundary Gas Price) (2.5) (5.0) {(7.5) (10.0)
($/MSCF)
Measured 12.7 32 84 96 128
Indicated 37.2 83 186 279 372
Inferred 387.4 994 1987 2881 3974
Total 447.3 1118 2237 3356 4474

Notel In the October 1980 Canadian Federal Government
Budset, the “Boundary Price" for asas at Toronto City Gate.
on 5 November 1980 is $US 4.47 or $CDN 3.14, per thousand
standard cubic feet, The price is Planned to be increased
for each SCF by $US 0.45 per annum (SCDN 0.52) to 1983 and
from 1983 by $US 0.75 ($CDN 0,.868) pPer annum.(6.7)

A.J. Saber
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7. Coal Conversion Studies.

For the most advantaseous economic realization of the
deposit, it 1is imperative that the conversion scheme be
matched to the spPecific lisnite found in the depPosit.
Consequently: a concurrent coal conversion Progcess selection
routine must be addressed.

This Progaram involves technologsical and economic
assessments of supocessful coal conversion methods as well as
visits to pPlant sites for on-hand evaluation. The costs for
this povrtion of the Progsram are pPresented in Table 7.1 and
amount to %$364,4B62.

A.J. Saber
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TABLE 7.1V

Coal Conversion Study Costs
($CDN(1881))

ProJect Manaser

Assistant Manaaer
Geolosgsist
Engineer
Assistant
Librarian
Secretary
Secretary

Engaineer

Benefits and Vacation pav

Telerhone, 1110 man—davs
Photocopryins

Office Supprlies

Computina

Draftins

Blueprintins

Travel

Technical Information and
Report Production

Accountina, 2% of 295.828
Auditina, 2% of 295,829
L.Lemsal Fees, 4% of 295,828
Insurance, 47 of 255,829

Dverhead, 107 of 331,329

120
120

25
200
173
175
175
120

Sub-Total
i47%

davys-»
davs,
days.,
days.,
days.
davs.,
dars.
davs,

275/day
205/day
230/day
230/day
180/davy
125/davy

75/day

75/day

5 $/man—-davy
S5 $/man-day

10 $/man-davy
1000 $/month

Data

A.J.

Saber

33.000
24,600
5.:730
46,000
31,300
21,873
13,125
8,000
184,830
23.879

210,729

5,550
5,550
11,100
6,000
2,000
2,000
40,000
10,000
3:000

85,100

Sub-Total

5,917
5,917
11,833
11,833

35,500

TOTAL

210,729

85,100

285,829

35,500

364,462

Pase BS
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8. Plant Cost Estimation,

The plant garital and opevratinag ocosts for the
conversion of coal to other hvydrocarbon commodities has to
be estimated. These are discussed in the fopllowina

sections, where the costs for desian, construction and
operation of the in—-situ coal conversion plant are assessed.

8.1 Plant Size.

For a deposit extent of 1-1/2 miles (2.4 Km) radius.,
the net enersy content is 447.4 thousand billion Btu,

Based on a compendium of coal sasification pProcesses:
254 to D50%Z of the coal in the deposit can be converted to
Ppireline quality sas.(8.1:8.2) Therefore, since the net
eneray in the deposit is 688.9 million barrels of o0il or
447.4 billion standard cubic feet of natural sas, the vield
of the derosit is 17.9 to 35 million barvrels of o0il or 112
to 224 billion SCF of pPirpeline auality aas.

The conversion plant is sized to develor this resource
over a rPeriod of at least twenty vears. As such, for the

25% conversion progaram, the plant is sized to eroduce
800,000 barrels of o0il per annum (2400 ©bbl/day) or 3.8
Billion SCF per annum (15.3 million SCF per dav).

8.2 Basis of The Estimation.

The pPplant costs are based on a study canducted by the
Lawrence Livermore National Laboratory (LLL) in 1974,(8.3)
and urdated using the analyses of Synthetic Fuels
Associates, Inc. in 1980. In these studies, the plants
produce a methane dominated producer 9as in-situ and

urarades the product to PirPeline aquality sas of about 1000
Btu/SCF.

The base plant, whose production is 40 billian SCF of
pirpeline auality sas is scaled down to 5.8 billion SCF per
annum, that is, by a factor of 7.14. This allows production
appropTiate to the minimum 20 vear production term for the
deposit.

A.J. Saber
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8.3 Plant Unit Costs.

For the 40 BCSF per annum base plant, the 1980 US
dollar ocosts are shown in Table 8.I. These capital costs
total $US (1980) 410. In Table 8.I, ¢the 1980 US dollar
costs are increased by 134 to 1881 due to inflation and by a
factor of 1.2 to Canadian dollars.: The conversion factor is
$1US(1980)=%1.3BCAN(1981). As a result, the carital cost
for the base plant is $CDN(1881) 5685.2 million.,

Nowr, the planned facility involves a decrease of the
base size, by a factor of 7.14. However, reducins the plant
size dJecreases cost by only 407Z each time eproduction is
halved. Therefore, the cost for each compPonent of the
facility is decreased by a factor of 4.26(8.4) and the
results are shown in Table B.II. The total capital cost is
decreased to $CDN(1981) 132.8 million.

B.4 Operating Losts.

The orperatina costs are itemized in Table B8.III and
without escalation amount to $34.8 million per annum. These
costs include Process heat coal which could have been
available for sale.

B.5 Schedule for Canstruction.

Construction of the plant 1is undertaken in three
stages. One-sixth of the construction is undertaKen in the
first vear, one—third in the second and one-half in the
final vear (Table 8.1IV).

B.8 Concludina Remarks.

It is difficult to pro.Ject ahead four vears in a field
with raridly advancins technolosay. Indeed, as some
comPponents for conversion Plants are now available as stockK
items in the United States and Jaran, costs are modified.

Yet, the maJor carital advantase of the in-situ
conversion pPlant is the byrass of the first stase reactor.
This wvessel, reauired to orPerate at 10 to 70 atmospheres
pressure;(8.5) and up to 2000C temperature, is replaced by a
"natural® reactor formed undersround,. The savinas are
reflected in the plant capital cost of Furthermore, if the
deposit extent exceeds 117.5 million tonnes of coal. or if
the rate of recovery exceeds 0.5 and the rate of conversion
is areater than 25%7 the plant life will extend bevond 20
years and further cost advantases result.

A.J. Saber
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Unit_

Oxygen Plant

Gas Distribution
and Gatherina

Product {Jas Compression

Acid Gas Removal
and Sulphur Recovery

Tar and Dust Removal
Shift Conversion
Carbon Dioxide Removal
Methanation and Drvins
General Facilities

Utilities

TOTAL

Note. $1US(1980)
$1US(1881)
$1US(1980)

TABLE

1980 Cos
$US Milli

90.0

22.0

22.0
50.0

33.0

410.0

$1.15U8(1981)
$1.20CDN(1981)

$1.38CDN(1881)

A.J.

8.1

t
an

Saber

Instalied Process Eauipment
Gas Processina Plant
40 BSCF per annum LCoal Conversion Plant
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. 18981 Cost

$US Million

103.5

25.3

25.3
57.5

38.0
40,3

28.8 .

471.7

$CDN Million

565.2
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TABLE B8.1I1
Installed Process EauipPment
Gas Processina Plant
5.6 BSCF per annum Coal Conversion Plant

Unit 1981 Cost
40 BSCF Plant 5.8 BSCF Plant
$CDN(1881)million $CDN(1881)million
Oxyaen Plant 124.2 29.2
Gas Distribution 30.4 7.1
and Gatherins
Product Gas Compression 30.4 7.1
Acid Gas Removal 69.0 16.2
and Sulphur Recovery
Tar and Dust Removal 43.5 10.7
Shift Conversion 48.3 11.3
Carbon Dioxide Removal 34.5 - ) 8.1
Methanation and Dryins 13.8 3.2
General Facilities 82.2 19.3
Utilities 86.9 20.4
TOTAL 565.2 132.6
A.J. Saber
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TABLE 8.1I1I

Annual Orperatina Costs for
Surface Plant Facilities for
5.5 BSCF per annum Coal Conversion Plant

Item 1981 Costs
$CDN(1881) Million

Coal for Process Heat* 1.4
Drillina (8% of Carpital Cost) 6.8
Labour (25 men pPer shift) 3.3
f.and 0.5
Maintenance (10 of Carpital Cost) 13.2
Chemicals (5% of Carital Cost) 6.6

Sub~Total 31.6
Management (10% of Sub-Total) 3.2
TOTAL 34.8

# The <cost Ffor pProcess heat coal is included, since this
coal could have been available for sale.

A.J. Saber
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l TABLE 8.VI
Construction Cost Schedule |
' $CDN 132.8 Million (1981)
S Billion SCF per annum Coal Conversion Plant

l Year $CDN (1981) Million
I First 22.1
l Second 44 .2

Third 66.3
' TOTAL COST 132.6
l A.J. Saber
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8. Environmental Discussion.

The effect of a coal sasification plant on the
environment and the social fabric of the neishbourina and
immediate resions must be considered. It is realized, of
course, that at this stase of the ProJect the auestions that

arise cannot fully be answered. However, the notions will
be borne in mind throushout the pProaram.

9.1 MWorKer Safetvy.

With the larse push to coal wutilization, traditional
coal mining will likely increase. The erractice of in-situ
coal conversion to obtain the resource is safer than minins
the commodity. In-situ conversion will, then, save lives
that misht otherwise be lost.

9.2 Dirtiness of Coal Combustion.

The mador difficulty in the combustion of the coal 1is
the cleanliness of its burnina. Mined coal, particularly of
the lower arades, pProduces carbon dioxide and water when
burned. However, these pProducts are agccompPanied by
quantities of ocarbon monoxide, formaldehyde and alcohol.
Furthermore, if there are contaminants, such as sulephur,
these also will show urp in the product mix.

Carbon dioxide <cannot be avoided, but is acceptable.,
since it plavs a necessary role in the ecolosgsical balance.
However, carbon monoxide actively removes oxvysen and is a
suffocant. Sulprphur arpprears in the form of sulphur dioxide

and hydrosen sulphide. These comrounds can be scrubbed from
the coal. Indeed., they must be removed because of the

implications of "acid rain" which are Just now beins
arpreciated in the community. Other concerns, such as the
cleanliness of corushins orerations and transporation
effects, are important.

9.3 Carcinogens in Surface Conversion.

Extremely important, althoush often overlooKed, is the
question of the production of pPolvnucleide aromatic
comPpounds, PNA.(9.1) Recosnized as carcenosenic. these
products may appear durins coal conversion.

1
A.J. Saber
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9.4 Groundwater Effects.

Groundwater effects and the behaviour of aquafers to

in-situ ccal conversion must be considered.(9.2) The effects
Wwill be examined as pPart of the test facility Proaram.

8.5 Subsidence.

The aeneral lowerina of the land surface as a result
of pPossible wvoiding during the in-situ conversion Process
will be examined in the test facility erhase of this coal
conversion pProgsram.(89.3) Such voidina msy be pPrecluded by
the bossy nature of the terrain. However, 1if subsidence
does ogccur, it mavy assist drainagse of the area. In anv
caser it is the Author’s orpinion that strip minins down 100m
is probably more traumatic to the area than Em of
subsidence.

8.6 Summarvy.

In environmental areas: in-situ sasification shows
benefits, particularly when courpled to low-sulphur ecoal
demosits. In particular, the Adam CreeKk low sulphur coal
will have a low pProduction of sulphur—-bearins compPounds.,
thus requirina little scrubbina. Next, in-situ =sasification
attacKs coal undersround so that any PNA which misht fFform is
destrovyed before the Producer 3as is brousht to the surface.
Courled with the advantases that precludins minins offers,
there are distinct advantases to the in-situ aperoach.

In addition to the Personal health advantases.,
subsidence which may occur will helr drain the resion aidins
other developPments such as the minings of industrial minerals
and the sarowth of pPrimary production in northeastern
Ontario.

The conseauence is that in-situ coal sasification not
only offers cost advantases: it is much safer for the
worKers than conventional forms of coal enersay extraction.
It pPromises fewer adverse effects on the anvironment, since
there is no "mininga," is best suited to the weaKest srades
of coal combustibles, and does not carry the pPremium costs
for transportation of solids.

A.J. Saber
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10. Social Impact.

The effect on the residents of any resion in which a
plant is constructed should be considered. So far, there
are two aspects which have been identified. First are the

rights and privilegses which the inhabitants of the resion
have; and second are the effects that the prlant may have
since developPment will be encourssed by the nature of the
product.

10.1 Native Peorles.

Regardina the former, the particular riahts of Native
Peorles may be effected, since neishbouring lands may have
coal deposits on them or, since Indian Peorle may want to be

employed. Also, non-native resident rights must be
respected.

10.2 Other Considerations.

There should be areat confidence that the conversion
of coal to transrortable saseous and liaquid fuels wusina an
in-situ e=asification approach, will not only Prove to have
powerful benefits Ffor the reaion: it will reduce the
environmental burdens which may be imposed by other enersy
production methods. These benefits will accrue not only to
the north, where the area is essentially virain, but also
will accrue to urban centers where additional environmental
burdens would be detrimental.

A.J. Saber
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11. ProJect Economics.

The costs for the prosram are summarized in this
section. These costs are discussed alons with 87T0S5S
revenues and exrpenditures.

The development has been planned to involve seven
rhases. These rPhases are shown in Table 11.I. As discussed
in Section 1, the first Phase constitutes the study of the
overall prodect, securina the land and establishina the
progaram. The fFollowins phases include exeloration, test
facility desian and operation, full scale plant desian and

construction, and Production. The initial costs are
gutlined in Table 11.11I.

11.1 Preliminary Costs.

The preliminary costs include the proJect pPlannina
costs of about $3500,000 and fund raisinas commissions aof
$150,0007 for a total of $6850,000,

11.2 Exeploration Costs.

Following these pPreliminary costs are the exerloration
costs To be expended. The exploration is carried out in two
vears. The first vear involves the Four hole ($217,330) and
six hole (%$308,131) drillinga pProarams described in Sectiaon
S. These Progsrams are accomPanied by a supplementary
analysis prosram ($58,523) of additional core analrvses. The
cost of these pProsrams is $583,984.

In the second vear, a 24 hole drillins pProgram 1is to
be Put is place to map the details of the derosit. The cost
for this porion of the eproaram is %$871,328.

Therefore, the total drillins expenditure over the two
exploration phases is $1,455,9512.
11.3 Conversion Study Costs.

The costs for the study of coal conversion, necessary
to match the 1lisnite resource to the enersy extraction

method, is $364,462 (See section 7). This cost is shared
equally between vears 2 and 3.

A.J. Saber
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11.4 Plant Size and Costs.

It has been assumed, based on the existina c¢oal
conversion experience,(11,1) that 25 to 50% of the net
derposit can be converted to fluid pProducts using existing
technolosvy. For the 25% conversion factor, the eneravy
equivalent of 17.5 million barrels of o0il ovr 112 bdillion SCF
of natural gas can be Produced. At S0% conversion, 35
million barrels of o0il or 224 billion SCF of natural sas can
be produced.

To operate the rPlant for at least 20 vears, the plant
is sized to accomodate the production of 5.8 billion SCF of
Pireline 4quality sas pPer annum. It is pPointed out here,
that is conversion extends to 30%4, the 5.8 billion SCF per
annum plant will Froduce for 40 vears. As was illustrated
in Section 8, the pPlant cost is $CDN(1981) 132.8 million.

i11.5 Test Facilitvy.

A test facility will be constructed to establish the
particular orPeratins conditions arpropPriate to the
conversion of coal from the Adam Creek derosit. This test
Ffacility will later takKe the form of a pPilot plant. (The
use of epilot pPlants is standard practice in the chemical

processina industrvy.)

This test facility will be sized to convert coal at 5%
of the rate of the full-scale plant. 0On the same basis as
the pricinag of the full—-scale plant, the cost of the prilot
plant will be about %$14,579,000.

11.6 Pre-Production Costs.

The pre-production pProJect costs in 1981 dollars are
itemized in Table 1i.II. These costs, for the first seven
vears, total $149,648,974 in 1981 Canadian dollars. These
costs are shown as a percentagse of the total pre-production
eraJject cost in Table 11,II1.

11.7 Production Costs.

The opPerating costs total approximately $34.5 million
rper annum. These costs are presumed to increase at a "real"
rate of 10% pPer annum. Therefore, first vear Pproduction
cast is $34.3 million, the tenth vear is $53.85 million and
the twentieth vear pProduction cost is $87.2 million. The
cumulative pProduction cost is $1141 million.

A.J. Saber
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11.8 Product Value.

The product value is shown in Table 11.IV. The values
shown in the table are based on the 3US 4.47/MSCF ($CDN
5.14/M8CF) border Price for natural sas at the Toronto City
Gate, as proJected on the basis of the Government of Canada.
October 1980 Budset.{11.2) The price of the commodity is to
escalate by $US 0.45/MSCF ($CDN 0.S52/MSCF) per annum to
18983, and then to gso up by $US 0.75/MSCF ($CDN O.BB/MSCF)
per annum. Althoush the final price is to be 85%1 of the
“"Warld Price” based on eauivalent barrels of o0il, it is movre
conservative to assume here that the pPrice increase is only
i0%4 mer annum. The gsross pProduct value is $3923 million.

11.9 Transportation Costs.

TransPortation costs for esach thousand cubic feet of
the product for delivery a distance of 1500 Km from the
plant are about 3$CON 1/MSCF, where the actual shippins cost
is based on cited 1978 prices.{(11.3) The cost proJection
includes the installation cost of a 8 inch diameter branch
to the site from the existina pPirPeline. arproximately 100 Km
distant, and the cost of one PumpPina station. :

Also- since transportation costs are related to the
Price for enersy, the "real' transportation cost is assumed

to increase at $CDN O.1/MSCF from 1987. The cost for
transportation of 5.8 billion SCF of pirPeline auality sas is

$5.6 million in the first vear, $10.654 million in the tenth
vear and $16.24 million in the twentieth vear of production.

The a8ross transportation cost is $218.4 million over
the entire pProaram.

11.10 Gross Earninas and Internal Rate of Return.

The aross earninas before interest and taxes is the
difference between rtevenues of $3823 million and the costs
of $1489 million and amounts to %2434 million.

The investments are made without return during the
first seven vears of the prosaram. The pProJect, fully equity

funded shows an internal rate of return of about 38% per
annum for the entire 27 vears of the pProsram.

A.J. Saber
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l TABLE 11.1
Proaram Phases
l Item Phase Yeari{s) Duration: vear(s)
l I Plannins 0 1
l 11 Exploration I 1 1
l 11l Exploration I1I 2 i
IV Test Facility 3 1
' |
V Plant Desian 4 1 ;
i
VI - Plant Construction 5-8 2 |
|
|
VI Production 7 20... ‘
|
l |
|
\
\
|
|
|
|
i l
' |
|
|
|
l A.J. Saber
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TABLE 11.II

Pre—-Production ProJect Costs
{Million $CDN 1981)
Twenty Year Production, 5.8 Billion SCF Coal Conversion Prosram.

Phase Year Item Costs

I 1 Prodect Plannins 850,000 850,000
11 2 Exploration I
Exploration 583,884
Conversion Studies 182,231 766.:215
III 3 Exeploration II
Exploration 871,528
Conversion Studies 182,231 1,083,758
1y 4 Test Facility 14,579,000 14,579,000
Y 5 Plant Desisan 22,100,000 22,100,000
VI 8 Plant Construction 44,200,000 44,200,000
Plant Construction 86,300,000 66,300,000

TOTAL 149,648,974
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I TABLE 11.III
Pre—~Production Prodect Cost Percentases
($CDN Million, 1881)
Twenty Year Production, 110 BSCF Coal Conversion Prosram.

l Year 1981 Costs Z of Total Cumulative %
l $ million

i 0.850 0.434 0.434
l 2 . 766 011 . 945
I 3 1.034 0.6891 1.836

4 14.578 9.744 11.380
l 5 22.100 14.770 26.150

& 44,200 29.540 55.690
l 7 B6.300 44,310 100.000
l Totals 149.648 100,000 100.000
l A.J. Saber
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TABLE 11.1IV

Annual Product VYalue durina Production Period.
Twenty Year Production Prosram:s
Based on Pro.Jdected Canadian Boundary Price.

Year Pro. Prod Boundary Price Product Value
Year Year $CDN(1981) $CDN(1981) million
1982 0 - 5.66 -
1983 1 - 8.18 -
1984 2 - 8.70 -
1985 3 - 7.56 -
1986 4 - 8.42 -
1887 S - 8.28 -
1988 8 - i0.14 -
1989 7 - i1.15 -
1880 B 1 12.23 68.5
1991 9 2 13.486 75.3
1992 10 3 14,80 82.9
1993 11 4 i6.28 91,2
1884 12 S 17.91 100.3
198% 13 e 19.70 110.3
1986 14 7 21.67 121.4
1597 15 8 23.84 133.5
1598 16 9 26.22 146.8
1598 i7 i0 28.84 161.5
2000 i8 il 31.73 177.7
2001 i9 i2 34.90 195.4
2002 20 13 38.39 215.0
2003 21 14 42.23 236.5
2004 22 iS5 46,45 260.1
2005 23 16 S5t1.10 286.1
2006 24 17 56.21 314.8
2007 25 18 61.83 346.2
2008 28 i9 £8.01 380.8
2009 27 20 74.81 418.8
Total Returns 3,923.3 million$
A.J. Saber
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12. Fundina Scenario.

Various funding scenarios for this coal conversion
proaram, One of these scenarios involves aperoximately 80%Z
debt funding and 407 eauity fundina, with the dispersements
as shown in Table 12.1. In the table. the fundina for the
first three vears of the pPrgaram are wholly from equity
sources, Then, in later vears &8s the plant is constructed.,
the madJor PTOPOTLiON of caerital financins is on a
debt-funded basis.

The view seen here offers a eproaram with about $57
million in eauity and $92 million in debt fundina.

12.1 Financina the Debt.

The debt is repaid durins the production period. To
calculate the carrving charse. the debt is brousht Fforward
to the production vears at a finance rate of 20% as shouwn in
Table 12.I1. The total is, therefore, $130,002,658 and is
carried into production at an annual rate of 2074 for
$28,000,532 Per annum.

12.2 Unit Cost of Service.

The unit cost of service can now be established usins
the Production, transportation: and finance costs, and ¢the

plant deereciation. These data are tabulated in Table
12.111, and pPlotted alona with the Boundary Price in Fis.
12.1. As the illustration shows, for a Prosram besun in

1982: breakKeven occurs in 1990,

12.3 Discussion.

Other scenarios are pPossible. Nevertheless, the
balance of debt and eauity financina shown here leads the

way to other, more creative and economically eprofitable
arproaches.

A.J. Saber
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l TABLE 12.1
Fundins Scenario 80% Debt/ 40% Eauity
l ($CDN(1981))
I Year Funds Eauity (%) Debt (%)
l 1 850,000 650,000 (100) Q)
2 766,215 786,215 (100) o)
l 3 1,053,759 1,053,759 (100) Q)
l 4 14,379,000 8,747,400 ( B60) 5,831,600 40)
5 22,100,000 7:735,000 ( 35) 14,365,000 85)
I B 44,200,000 15,470,000 ( 35) 28,730,000 85)
I 7 66:300,000 23,205,000 ( 35) 43,095,000 85)
TOTAL 149,848,974 57.827:374 ( 38) 82,021,800 61)
l A.J. Saber
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l TABLE 12.2
Carrying the Debt to the Production Period

I Year Debt Years to Carry Carry Factor Indebtedness
| 4 5,831,600 4 2.074 12,094,738

) 14,365,000 3 1.728 24,822,720
I B8 28,730,000 2 1.440 41,371,200

7 43,085,000 1 1.200 ,51’714'000
. TOTAL 130,002,658
l A.J. Saber \




Year

8
9
io
11
12

13
14
15
16
17

18
15
20
21
22

23
' 24
25
26
27

Costs

Production Transportation Financina Depreciation

6.16
6.47
6.79
7.13
7.48

7.86
B.28
8.687
9.10
9.56

10.04
10.54
11.06
1i.82
12.20

12.81
13.45
14.12
14.83
15.57

TABLE 12.1I11

Estimated Unit Cost of Service

($/Thousand SCF)

1.00
1.10
1.20
1.30
1.40

1.50
1.80
1.70
1.80
1.90

2.00
2.10
2.20
2.30
2.40

2.50
2.580
2.70
2.80
2.90

AIJ.

4.61
4.61
4.61
4.61
4.61

4.61
4.51
4.81
4.61
4.61

4.61
4.61
4.61
4.81
4.61

4.81

Saber

4.81
4.61
4.61
4.61
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1.18
1.18
1.18
1.18
1.18

1.18
1.18
1.18
1.18
1.18

1.18
1.18
1.18
1.18
1.18

1.18
1.18
1.18
1.18
1.18

Pase 88

Total

12.95
13.36
13.78
14.22
14.68

15.15
15.85
16.18
16.69
17.25

17.83
18.43
19.05
19.71
20.39

21.10
21.84
22.61
23.42
24,26
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13. Concluding Discussion.

The <coal conversion program discussed above is based
on the wuse of northern Ontario 1lisanite to produce a
hydrocarbon product or chemical feedstock based on in-situ
gasification.

The low annual production gosts, compared to 3ross
annual revenue and the blended debt/equity financina for
carital expenditures over the full pProdect, forms the
ProsTam financina,

The synthesis =zas will be available fFor use in Ontario
ar for exPoOTt. It could prlay a role, for example, as a
domestic fuel source, thus addins to the enersy—inderpendance
of the province. Its use as a primary chemical feedstocK is
also important and should not be overlooKed. Indeed, this
coal derosit can be used to create synthetic natural sas:.
methanol, Jet fuel, aasoline and ensineerina materials.
Furthermore, the develorment of the area in the neishborhood
of the site will encourase new markKets for other soods as
well as for the pPlant products.

Next, the development of the pProsram will implement a
technolosy and that technolosy itself can be exrorted.

In addition to the above, it should be noted that all

estimates are conservative, that no tax advantases have been

- factored into the economic analvsis. that sovernmental

sources of fundinag have not been addressed (for examrle.

there are depletion allowances, and federal Derartment of

Reaional Economic Expansion funds are available for the

regsion, and there may be direct federal fundina), and that

the residual coal developed in the sasification pProcess has
not been used to aid the economic advantase.

A.J. Saber
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Appendix A - Exploratory Licence of Occuprpation.

EXPORATORY
LICENCE OF OCCUPATION
NUMBER 14890

TO

LIGNASCO RESOURCES LIMITED

Ministry of Natural Resources
Parliament Buildings,
Toronto, Ont,

M7A W3



PROVINCE OF ONTARIO
THE MINING ACT
EXPLORATORY LICENCE OF OCCUPATION
NUMBER _14890

XNOW ALL MENKEY THESE PRESENTS that in consideraticn
of and subject to the terms, provisces, conditions and
restrictions hereinatter contained, I, James A. C. Auld,
Minister of Natural Resources for the Province of Ontario,
hereinafter referred to as the Minister, do by these Presents
give full right and 1iberty; leave and licence to LIGNASCO
RESOURCES LIMITED, incorporated under the laws of Ontario,
having its head office at the City of Toronto, its successors
and assigns, hereinafter referred to as the "Licensee”, to
search for, prospoct,'drill and explore for all minerals
excepting natural gas, oil, petroleum, sand and gravel, in,
upon and under a certain parcel or tract of land situate in
the District of Cochrane, containing an area of 92,745 acres,
more or less, and which is more particulazly described in
Schedule "A" attached hereto.

| RESERVING the right to raise, lower or maintain the
waters of any lakes, rivers or other bodies of water lying
within or near the land described herein.

ALSO RESERVING any lands acquired by Ontari§ Hydro
in connection with the production and distribution of electric

power under water power leases HYS7, HY71, and HY72

ALSO SAVING AND EXCEPTING thereout and therefrom any

lands lying within the limits of the land described herein
which have been patented, sold, leased or otherwise alienated
or dealt with by the Crown.

TO HAVE AND TO HOLD unto the said LIGNASCO RESOURCES
LIMITED for and during the term of three years from the ist

day of May, 1981,

iy s o




YIELDING AND PAYING therefor to the Treasurer of
Ontario in advance the fee of $1000,00 of lawful money of
Canada from time to time described hereafter:
1. $1600.00 on or before the execution and
delivery hereof,
2. $1000.00 on or before May lIst, 1982
3.  $1000.00 on or before May 1st, 1983

PROVIDED that the words set forth hereunder shall,
for the purposes of this licence, have the following meanings:

"First Period” means the period of May

1st, 1981 to April 30th, 1982, inclusive.

"Second Period" means the period of May list ',
1982 to April 30th, 1983, inclusive.

'Third Period” means the period of May 1st
1983 to April 30th, 1984, inclusive.

"Pericd” means the Pirst Period, Second Period
or Tihrird Period as the case may be.

"Pirst Anniversary Date” means May 1st, 1982,
"Second Anniversary Date"means May 1st, 1983,
"Third Anniversary Date"means May ist, 1984.
"Anniversary Date"” means the First Anniversary
Date, Second Anniversary Date or Third Anni-
versary Date, as the case may be.
PROVIDED FURTHER that this licence 1s'subj¢ct to the
Navigable Waters Protection Act and to any or all rights of
Her Majesty the Queen in right of Ontario or Canada and any
other person, corporation and commission including Ontario
Hydrc to control water levels affecting the land described
herein and the Licensee shall have no recourse or clainm
against Her Majesty the Queen in right of Ontario or Canada,
Her officers, servants and agents and such other person,

corporation and commission including Ontario Hydro by reason

of any damages, injury or death caused by or resulting from

the exercise of the aforesaid rights.

.
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3.
PROVIDED FURTHER that the Licensee shall within sixty
days after each Anniversary Date submit a sworn statement by a
responsible officer of the Licensee to the Regiocnal Director,
Northern Region, Ministry of Natural Resources, hereinafter

referred to as "the Regional Director”™ providing the following

information:
a. Full particulars of the amounts and pur-
poses of all expenditures made by the
Licensee in relation to mineral exploration
activities carried on during the previous

period in respect to the lands subject to
this licence.

b. Full particulars of all work, testing,
operations and the results thereof
performed by the Licensee during the
previous period in respect to the lands
subject to this licence.

PROVIDED FURTHER that where the Regional Director is
not satisfied with the said sworn statement of the Licensese,
the Regional Director may send a notice by registered mail to
+**e Licensee, at its last known address recorded in the

-aistry of Natural Resources, hereinafter referred to as the
*Ministry”, requiring the Licensee to submit such further
details as may, in the opinfon of the Regional Director, be

necessary and the Licensee shall provide such further details

forthwith.

PROVIDED PURTEER that the Licenses shall:

a. Notify the Regional Director, prior to
drilling, of the accurate location and
proposed depth of any holes penetrating
Phanerozoic rock:;

b. Install blow-cut protection equipment on
any drill holes where a probability exists
that gas and/or oil may be encountered;

c. Properly plug all drill holes to prevent
transfer of water or Hydrocarbon between
formations; :

d. Submit to the Regional Director, a detailed
core log and plan indicating the location
- of each drill hole within sixty days after
each Anniversary Date;

=
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g.

i.

PROVIDED FURTHER that the Licensee shall within sixty
days after the date of expiration, surrender, cancellation or

revocation of this licence, as the case may be, submit in

duplicate

all geochemical, geological and geophysical examinations,
drilling, prospecting, testing or other exploratory work

carried on in respect to the lands subject to this licence and

4

Porward or deliver within thirty days
after the end of boring, drilling or
deepening operations to the Petroleum
Resources Section, Ministry of Natural
Resources, at the Licensee's expense.

(i) samples of drill cuttings of Phan-
erozoic rocks taken throughout the
depth of the drill hole from each run
or from intervals of not more than 10
feet, and such samples shall be
washed, dried and bagged in a bag
provided by the Ministry and accur-
ately labelled by the licensee with
the depth interval and drill hole
number;

(ii) representative core chips of Phan~-
erozoic rocks from intervals of not
more than 2 feet and such chips shall
be washed, dried and bagged in a bag
provided by the Ministry and accur-
ately labelled by the Licensee with
the depth interval and drill hole
number,

Where cores are no longer required by the
Licensee for the purpose of analysis, they
shall be forwarded or delivered at the
Licensee’s expense to the Petroleum
Resources Section, Ministry of Natural
Regources, if requested by the Regional
Director;

Submit in duplicate, to the Regional
Director, full reports and plans of all
geachemipal, geological and geophysical
examinations, detailed core logs and plans
indicating the location of each drill
hole, full zeports and plans of pros-
pecting, testing or other exploratory work
for which expenditure credits have been
claimed within sixty days after each
Anniversary Date:;

Where cores are taken, pack them in
numbered boxes, accurately labelled
showing the depth interval and drill hole
number and the boxes shall be protected
from damage and stored by the Licensee and
notify the Regional Director where they
are stored.

Not destroy any core except for the -
purpose of analysis nor remove a core from
Ontario without the prior written approval
of the Regional Director.

to the Regional Director full reports and plans of

not otherwise previously submitted.
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PROVIDED FURTHER that the Licensee shall have thes right
to surrender this licence at any time during the term of this
licence provided the Licensee shall be liable for and observe
in full all of the terms, provisoes, conditions and
restrictions as herein provided for the period during which
such surrender is made by the Licensee, and those terms,
provisces and conditions and restrictions that would otherwise
apply after the expiration of the term of this licence.

PROVIDED FURTHER that servants, employees or agents of
the Ministry may at any time . or times during the tets of this
licence, search for, prospect, drill and explore for minerals
on the lands subject to this licence and the information
derived from such activities may at the discfetion of the
Minister be disclosed, released or disseminated to any
interested person. '

PROVIDED FURTHER that the Licensee may within sixty
days prior to each Anniversary Date surrender the whole or,
excepting as set forth hereinafter, any part or parts of the
lands subject to this licence, hereinafter referred to as
*Surrender of Lands", and such Surrender of Lands shall be
deemed to be effective at the commencement of the period
following.

PROVIDED FURTHER that in the event of a Surrender of
Lands, the lands retained by the Licensee at any time during
the term of this licence If more than one area of land shall
be composed of non-contiguous areas of land of not less than

four hundred acres each with regular or straight boundaries.
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6 »
PROVIDED FURTHER that forthwith after any Surrender of
Lands as providad herein the Licensee shall provide the
’ .
Minister with a proper description, satisfactory to the !

Minister of the lands retained by the Licensee, and should the

Minister determine that the aforesaid description is unsatis-

fatory he may require the licensee to provide a survey satis-

o~

factory to the Minister.
! PROVIDED FURTHER that it is an express condition of

I this licence that the Licensee shall make or incur an annual

expenditure directly related to the exploration of minerals,
; ! hereinafter referred to as "Annual Exploration Expcndituré' on
i ? the lands subject to this licence, as follows:

; a. During the First Period of the term of
! this licence not less than $329,500 o

b. During the Second Period of the term of
this licence 330 for each acre of land
retained and not surrendered hereunder for
the purpose of the Second Period or a
total amount of $1,000,000 whichever is
lesser .

¢. During the Third Period of the term of
this licence $60 for each acre of land
retained and not surrendered hereunder

! for the purpose of the Third Period

PROVIDED FURTHER that where the expenditures made or ]
!' E‘ incurred in respect to mineral exploration exceeds the amoupt » ;
of the Annual Exploration Expenditure the amount of any excess !
thereof shall qualify as a portion or the whole as the case
may be of the Annual Exploration Expenditure for the
subsequent period or periods of the term of this licence as .
the case maf be.

PROVIDED FURTHER that the Regional Director may in his

discretion disallow any expenditure for the purpose of the

i | Annual Exploration Expenditure which in his opinion is not

directly related to the exploration or development of minerals

on the lands subject to this licence and in the event of such




7.
a disallowance the Licensee shall be liable for the amount of
the disallowed expenditure and the Regional Director may
direct that the amount of the disallowed expenditure be added

to the Annual Exploration Expenditure for the pericd then in [

effect.

PROVIDED FURTHER that notwithstanding Qny other
provision of this licence that if default is made by the
.Llcensoo in making or incurring the Annual Exploration
Expenditure in whole or in part the security as provided

hereinatter in the amount equal to the deficiency of the

I required Annual Exploration Expenditure as contemplated herein

; | may be forfeited to and become the property of the Crown in-

v T« T

vight of Ontario and this licence may be cancelled or revoked
' by the Minister. ‘
? f PROVIDED FURTHER that if any part of the lands subject
1 to this licence is flooded under the authority %o control
i water levels as provided herein and where the Minister is of
the opinion that the Licensee is pravented tzqm making or
incurring the Annual Exploration Expenditure required herein
because of such flooding of the lands, the Minister may reduce
the amount of the Annual Exploration Expenditure for the
period or periods of the term of this licence during which the
said flocoded condition of the lands occurs or continues by the
percentage that the area of the flooded lands is of the total
. | area of the lands subject to this 11cenée at Quch time or ‘
5 times of the said flooding.
PROVIDED FURTHER that if the Licensee has not applied

for and received a lease as provided herein at the expiratidn

of the term of this licence and in the opinion of the Minister
the Licensee has fully complied with and observed all of the

terms, provisoes, conditions and restrictions of this licence,

' 1 the Licensee shall be entitled to make application and receive

: a licence for the lands subject to this. licence at the .time of

!
i the expiration of its term for a term of three years and such
E licence shall be subject to such terms and conditions as the

Minister may consider advisable provided that the Licensee




shall make the aforesaid application to the Minister during

e e

. the sixty days preceding the expiration of the term of this
licence. |

PROVIDED PURTHER that if default is made by the
Licenzee in the observance of any or all of the terms,
provisoes, conditions and restrictions as provided herein, and
the default is not remedied to the satisfaction of the

Regional Director within sixty days or such further period of

i é time _.as the Regional Director may speéify, after notice has

.1 ' ; been delivered or sent by registered mail to the Licensee at
its last known address reccrded with the Ministry, setting

i forth the defauit and calling upon the Licensee to remedy it,
:i this licence may be cancelled or revoked by the Minister.

‘ PROVIDED FURTHER that the Licensee shall deposit
security for the due performance of the Annual Exploration
Expenditure and such security shall be in the gazm of an

irrevocable latter of credit acceptable to the Minister in the

amount of $329,500 which shall be deposited with the Minister

before the issue of this licence and the Licensee shall

| provide the Minister on or before each Anniversary Date with
an irrevocable letter of credit in an amount equal to the
! i amount of éhe Annual Exploration Expenditure rchired herein
; for the period then commencing.

PROVIDED FURTHEER that the Licensee shall deposit with
the Minister before the issue of this licence, security
hereinafter referred to as the "Other Obligations Security” in

! the amount of $100,000.00 for the due performance by the

Licensee of any or all of the terms, provisoes, conditions and

restrictions of this licence, other than the due performance
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'

of the Annual Exploration Expenditure and such Other
Obligations Security shall be in the form of an irrevocable
letter of credit accepéable to the Minister.

PROVIDED FURTHER that the Licensee shall maintain the
aforesaid irrevocable letters of credit in full force and
effect during the term of this licence and for one year after
the date of the expiration, surrender, cancellation or revo-
cation of this licence as the case may be or until the
District Manager for the District of Kapuskasing hereinafter
referred to as the District Manager notifies the Licensee in
writing that he is satisfied that the Licensee has fully
complied with all the terms,'provisoes. conditions and re-
strictions of this Licence, whichever occurs first, and the
amounts of the irrevocable lettars of credit for the aforesaid
one year period shall be in the amounts equal to the amounts
of the irrevocable letters of credit then applicable at the
time of the expiration, surrender, cancellation 9r'revocation‘
of this licence.

PROVIDED FURTHER that if default is made by the
Licensee in the observance of any or all the terms, provisoes,
conditions and restrictions of this Licence the Minister shall
have the right to regquire payment or payments under the aforea-
said letters of credit of such amount or amounts in whole or
in part from time to time, which in the opinion of the
Minister is or are necessary to ensure the due pesrformance by
the Licensee of any or all of the terms, provisoces, conditions
and restrictions of this licence irrespective and notwith-
standing that this licence be in force, expired, surrendered,

cancelled or revoked.
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PROVIDED FURTHER that on the completion of each drill
hole all drill casings are to be removed from each drill hole

except;

i a. Where written consent to the contrary is
given by the District Manager, and
provided the drill hole location {s
identified by a marker on the ground by
the Licensee;

R

b. Where radioactive minerals are
encountered, and there is a discharge of
water from the drill hole, in which event
drill casings shall remain in place and

1 the drill hole immediately capped, plugged

; or otherwise stopped up to the satis-

! faction of the District Manager.

PROVIDED FURTHER that all drill holes and open pits i
E shall be left in a safe condition to the satisfaction of the

District Manager.

PROVIDED FURTHER that section 114 of The Mining Act, ;

mutandis, to the timber and trees standing, .being or hereafter
found growing upon the land subject to this licence.

PROVIDED FURTHER that the Licensee shall comply with
the provisions of the Atomic Energy Control Act, The Mining
Act, The Public Lands Act, The Petroleum Resources Act. The
Forest Fires Prevention Act, the regulations under these Acts
and all other apbiicabla Federal or Provincial Acts and

regulations made thereunder.

PROVIDED FURTHER that this licence shall not be asigned
or transferred in whole or in part unless with the approval
and consent thereto in writing of the Minister or his Deputy.

PROVIDED FURTHER that before the Licensee assigns or

‘transfers part of its right, title and interest under this

licence to another person or persons, the Licensee and such

person or persons shall provide the Minister with written i
: assurances in a form satisfactory to the Minister that the

Licensee and such person or persons will be jointly and

severally responsible for the complete and full discharge of .
the duties and obligations arising from any or all of the

J y terms, provisoces, conditions and restrictions of this licence.

l R.S.0. 1970, Chapter 274 as amended shall apply, mutatis
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PROVIDED PURTHER :ha:'this licence is issued for the
sole purpose of granting the Licensee the exclusive right to
search, prospect, drill and explore for minerals and shall not
be construed as conferring upon the Licensee any right, title
and interest in respect to natural gai, oil,. petroleum, sand
and gravel nor to the surface rights of the lands subject to
this licence and the Hini;ter may during the term of this
licence dispose of any or all of the natural gas, oil,
petrolaum, sand and gravel and any or all of the surface
rights, provided that the Minister is satisfied that the
disposition of the said natural gas, oil, petzroleum, sand and
gravel or surface rights does not limit or hinder the
Licensee in its aforesaid searching, prospectinq; drilling and
exploring.

PROVIDED FURTHER that the Licensee may remove from the
lands subject to this licence such quantities of minerals
excepting natural.gas, oil, petroleum, sand and gravel as may
be necessary for testing purposes, subject to the written ’
approval of the District Manager. Prior to the granting of
approval for the removal of bulk samples the District Manager
may require the submission of a proposal containing detailed
plans showing propoéed location, method of extraction,
rehabilitation or such other information as may be deemed
necessary for the proper e;aluation of the proposal;
Reasonable advance written notice of the proposal shall be
given to the District Manager.

PROVIDED FURTHER that the lands subject to this licence
that are prospected, drilled, explored or mined bf the
Licensee shall be rehabilitated by the Licensee to the
satisfaction of the District Manager within ten months of the
expiration, surrender, cancellation or revocation of this

licence.




12,

PROVIDED FURTHER thgt if at any time during the term of
this licence the Licensee, in the opinion of the Minister,
demonstrates that a deposit or deposits of minerals of
economic importance excepting natural gas, oil, petroleum, and
sand and gravel has been discovered, the Licensee shall be
entitled to apply for and, subject to the approval of the
Lieutenant Governor in Council, receive a lease for a total
area of land consisting of part or-parts of the lands subject
to this licence at the time of the aforesaid application
sufficient to encompass the said deposit or deposits.

PROVIDED FURTHER the aforesaid Lease shall:

A1) Consist of the area or areas of land which have been

' retained and have not been surrendered by the Licensee as

provided herein sufficient to encompass the said deposit or
deposits and such surface rights of the sald area or areas of
land which, in the opinion of the Minister, are necessary for
the efficient operation of a mine or mines;

{2) Have a term of ten years at an annual fee of two

dollars and fifty cents ($2.50) per acre payable each year in

| advance. The annual fee shall be subject to review and

B 3
adjustment in each fifth year from the date of the granting of

the lease or renewal thereof and each said adjustment shall
take effect in the year next following and the amount of each
adjustment shall be determined by the Minister and whare the
Lessee is dissatisfied with the determination of the Minister -
the Lessee may within sixty days after notice of the
determination of the amount of the adjustment by the Minister
give notice to the Minister by registered mail that the Lessee
requires the amount of the adjustment to be determined by
arbitration and the arbitration shall be governed, conducted
and decided under the provisions and authority of The
Arbitrations Act, R.S.0. 1970, Chapter 25 and the matter shall

i be referred to a single arbjitrator thereunder who shall be the

Mining and Lands Commissioner f Or .ario.
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(3) Provide that the Lessee shall be entitled to apply for
and receive a renewal of the lease for a further term or terms
of ten years where in the opinion of the Minister, the Lessee
can demonstrate that the_Lessce is producing minerals in
substantial quantlties'cz has produced minerals in substantial
quantities continuously for a period of time of not less than
one year during the term of the lease.
(4) Provide that where in the opinion of the Minister the
Lessee cannot demonstrate that the Lessee in producing
minerals in substantial gquantities or has produced minerals in
substantial quantities continuously for a pericd of noﬁ less
than one year during the term of the lease the Lagsee shall be _
entitled to appy for a renewal and the Minister may in his
absolute discretion grant a renewal or renewals of the lease
for a further term or terms of.ten years.
(S) Contain such otherltermg-and conditions as the Minister
may approve.

PROVIDED FU&T&BR that if this 1icenco‘is in force at
the date of the issue of the aforesaid lease and where the
area of lands subject to the lease is less than the area of
lands subject to this licence at such date, the area of lands
subject to the lease shall cease to be lands subject to this
licence and for the purpcses of this licence shall be treated
in the same manner as Surrendered Lands.

PROVIDED FURTHER that the Licensee, its servants,
employees and agents shall conduct all exploration activity in
cluding construction of roadways, establishment of encampments
and the constrution of drill sites in accordance with the
following requirements:

1. No roadways, grid lines, buildings,

structures cr encampments shall be
permitted to . be established or constructed
without the prior written approval of the
District Manager. Prior to the granting
of approval of the location qf any of the
above items, the District Manager may
require the submission of a proposal

containing detailed plans showing proposed
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location, construction methods,
rehabilitation plans or such other
information as may be deemed necessary for
the proper evaluation of the proposal.
The licensee shall give reasonable advance
written notice of the proposal to the
District Manager:;
The movement overland of any machinery and
vehicles by the Licensee may be restricted
to such times and places, as in the

opinion of the District Manager is

' necessary to ensure the protection and

preservation of the lands;

Liguid or solid wastes shall not be
permitted to enter into any natural water
course;

The use of herbicides and the use of
pesticides, wiih the exception of personal
size containers of insect repellant, is
prohibited on the land described herein.
Upon termination of this licence or
surrender of lands subject to this licence
by the Licensee all structures, buildings
and encampments shalllbe demolished or
removed by the Licensee from the land
described herein and all drill sites and
encampment areas shall be rehabilitated as
closely as possible to their former

natural state by the Licensee;
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. All‘oily rags, oil cans, fuel containers,

grease containers and other similar

discarded material and refuse shall be

removed by the Licensee from drill sites,

encampments and~other work sites and

disposed of at waste disposal sites

approved by the Ontario Ministry of the

Environment.

PROVIDED FURTHER that where in the opinion of the
Minister the Licensee is prevented from discharging i:s
obligations under this licence by reascn of the Minister
prohibiting an activity contemplated hereunder pursuant ko any
statutory authority of the Minister the term of this licence
shall be extended for the period of time such activity was
prohibited.

This licence is issued under the authority of
subsection 2 of section 6§46 of The Mining Act, R.S.0. 1970,
Chapter 274 pursuant to Order in CSuncil 11/81 dated the
8th day of Jﬁnuary, 1981.

IN WITNESS WHEREOF I have hereunto set my hand
and seal of office at the City of Toronto in éhe Municipality
of Metropolitan Toronto, this Ln‘ day of Puj and the
Licensee has affixed {ts corporate seal at the hands of its

officers duly authorized in that behalf.

SIGNED SEALED AND DELIVERED
in the presence of
<4

4235?

7 —

as to execution by

Executive Coordinator, Lands
and Waters Group.

Jki;é;d&miz
‘Executive Coordinator
Lands and Waters Group, for
and on behalf of the Minister
of Natural Resources as

2145/78 dated Ju

LI
8Y:

19, 1978,

RESOURCES LIMITED:

authorized by Order in Council
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SCHEDULE "A"

All that parcel or tract of land in the townships of
Emerson, Kipling and Sanborn, in the District of Cochrane, in
the Province of Ontario, containing an area of 92,745 acres,
be the same more or less, described as follows:

t

Beginning at the northwesterly corner of the Township
of Emerson;

THENCE easterly along the northerly boundary of the
Township of Emerson a distance of 4 miles and 2640.0 feet;

THENCE south astronomically to the southerly boundary
of the Township of Emerson;

THENCE westerly along the southerly boundary of the
townships of Emerson and Kipling to the scuthwesterly corner
of the Township of Kipling:;

THENCE northerly along the westerly boundary of the
Township of RKipling to the northwesterly corner thereof;

THENCE northeély along the westerly boundary of the
Township of Sanborn a distance of 4 miles and 2640.0 feet;

THENCE east astronomically to the easterly boundary of
The Township of Sanborn;

THENCE southerly along the easterly boundary of the
Township of Sanborn to the plae of beginning.

SAVING AND EXCEPTING therefrom locations HY 57 HY 71
and HY 72,

ALSO SAVING AND EXCEPTING thersfrom the following
parcel of land; . .

Begining at a point in the Township of Xipling distant
2300 feet measursd south astronomically from a point in the
northerly boundary of the Township of Kipling distant 15000
feet measured westerly along the said northerly boundary fzom
the northeasterly corner of the Township of Kipling:;

THENCE south astronomically 36,100 feet;

THENCE west astronomically 15,350 feet more or_ less to
the high water mark of the Mattagami River;

THENCE in a general northerly direction along the said
high water mark to the southerly limit of location HY 72;

THENCE easterly along the said southerly limit to the
southeasterly corner of the said location HY 72;

THENCE northerly along the easterly limit of said
location HY 72 to the southerly limit of the Mining Claim T
18492 1/2;

THENCE easterly along the southerly limit of mining
claims T 18492 1/2, T 21586 and T 21587 to the southeastezly
corner of said Mining Claim T 21587;

THENCE notherly along the easterly limit of Mining
Claim T 21587 to the northeasterly corner thareof;

THENCE westerly along the northerly limit of Mining
Claim T 21587 to the southeasterly corner of Mining Claim T
21585;




THENCE westerly along the northerly limit of Mining
Claim T 21585 to the southeasterly corner of Mining Claim 7
21583,

THENCE northerly along the easterly limit of Mining
Claim T 21583 to the northeasterly corner thereof;

THENCE westerly along the northerly limit of mining
claims T 21583, T 21582 and P 91135 to the high water mark of
the Mattagami River;

THENCE in a general northeasterly direction along the
said high water mark to a line drawn west astronomically from
the place of beginning;

THENCE east astronomically a distance of 2900 feet more
or less to the place of beginning;

Also Saving and Excepting therefrom location HY72, and
mining claims S24480, S24481, S24482, S24483, 524484, 524485,
526454, 526453, 526456, 526457, 526458 and S26459,

Also Saving and Excepting therefrom mining claims
T18492 1/2, T21582, T21583, T21584, T21585, T21586, T21587,
T19482, P91135.
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1.0 INTRODUCTION

l 1.1 Purpose of Report

- I e
-
bo

This report summarizes the results of exploration activities
conducted on Exploratory Licence of Occupation No. 14830, to
March 31, 1982.

Location and Access

The area is located about 200km north northwest of Timmins
and includes parts of the Townships of Sanborn, Kipling and Emerson.

Access to the centre of the area is possible via gravel
roads from either Kapuskasing or Abitibi Canyon. The roads provide
service routes to several dams on the Mattagami River.

Beyond the dam sites heavy mobile equipment can only be
moved in winter along packed winter roads. Movement of personnel

between work sites is best achieved using helicopter support.

For the program described here, a drill camp was established
near Kipling Dam. The helicopter crew and geophysical crew stayed
at the town of Snioky Falls, about 5km south of the property.
Officials of Ontario Hydro, and especially the staff of Spruce
Falls Power at Smoky Falls were very helpful.

DESCRIPTION OF PROGRAM

The program being conducted by Selco is designed to discover
economic diamondiferous kimberlite pipes. 1In the past winter
program, four drill holes were also drilled on behalf of Lignasco

Resources Ltd., to search for lignite beds.

Airborne magnetometer surveys provide potential kimberlite
targets for detailed ground geophysical definition. Evaluation
of the ground gcophysics leads to sclection of anomalies for
drill testing. A single hole is collared on a target, with the
objective being to identify the anomaly source, and if of interest,
provide sufficient drill core (»50kg) for mineralogical and chemical

investigation. No determination of any diamond - bearing potential

2/...
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of a kimberlite is possible at this stage. If a given anomaly
meets both the size and mineralogical criteria, a further bulk
test, requiring 10 tonnes or more will be used for processing

to establish the presence of diamonds, If diamonds were found in
a particular pipe, a quantitative assessment of grade would
require ihe extraction cf some thousands of tonnes.

REGIONAL GEOLOGY

The Licence covers a small portion of the southern flank
of the Moose Rivar Basin. Roughly the southern third of the

property is underlain by Precambrian rocks.

Qutcrops are very few and limited to water courses, but
drilling by the Ontario Government, and various companies. in the
area has established a good stratigraphic framework for the Moose
River Basin. Most of the Licence area is underlain by an extensive
and thick till cover, which mantles a sequence of unconsolidated
Lower Cretaceous beds of the Mattagami Formation. The latter unit
is comprised of silica sands, varicolored clays and silts, and
occasional lignite seams. (Telford et al 1975). Much of the
previous work in the region has been directed toward the industrial
minerals and lignite deposits. (Op. cit.)

DESCRIPTION OF RESULTS

Geophysical Surveys

In 1981 the property was covered by an airborne magnetometer
survey as part of a larger regional program. Coverage on the
Licence consistied of flight lines at a nominal spacing of 250m and

terrain clcarance of 60m. Total volume was about 1500 line—kmj

Nine geophysical grids were cut and surveyed in the area.
All grids were surveyed using a nuclear precession magnetometer,
Linc and station scparation were a maximum of 100m and 25m respect-
ively. Diurnal variations were removed from the results. One
grid (I4-6) was surveyed the previous winter in the follow-up
work of another program, The costs of this work are not included

in the expenditure statement, Total surveying in 1982 was 157km,

3/...




Following is a briel commentary on results.

Grid I14-6

A good small target is centered at 00/050S, and extends off
the west end of the grid. Drill testing should await the results
of drilling adjacent anomaly I4-200,

Grid I4-200
A good small target is centered at 500W/200N. Diamond

drilling is rccommended.

Grid J1l-1
A large strong positive response with an amplitude of
about 700nT is centered at 200E/400S. Diamond drilling is

recommended.

Grid J1-2

A very large lobate anomaly is located in the centre of
the grid. A drill hole collared at 100S/300W was abandoned at
147m (482'). The anomaly source was not intersected. No further

work is warranted at present.

Grid J1-3

Several sharp but low amplitude snomalies are present
in the east half of the survey. The grid is underlain by basement
rocks and the responses seem typical of this setting. No further

work is warrantced pending additional studies.

Grid J1-5
All anomalies detected have either a cultural or basement

source. No furither work is warranted.

Grid J1-6

Two anomalics of possible interest appear at 800W/200S
and 400W/300S. The grid is underlain by Precambrian rocks,
and while anomaly patterns on the grid confirm this setting, the
land should be retained pending further study.

4/...
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Grid J8-100
A single good circular anomaly is centered at 700W/450N,
The source is likely deep (>150m) and therefore drill-testing is

not recommended, pending the results of other regional drilling.

Grid J8-101

A small circular positive anomaly is centered at 200N/300E.
The anomaly was drilled (see below).

Drilling

The winter drilling program was conducted using a Sonic
drill operated by Midwest Drilling of Winnipeg. The rig was
modified to include a Longyear 150 drill head, so that regular
diamond drilling (NQ) could follow Sonic coring. The Sonic drill
was chosen for the job so that good core recovery would be

achieved in the unconsolidated units.

The drill rig was mounted on a Nodwell carrier accompanied
by a trailer. Unfortunately very poor frost conditions in the
extensive muskeg cover necessitated long meandering drill moves,
and very expensive site preparation. The rig proved to be very
successful (but at great cost) in recovering Lower Cretaceous
and Quaternary tills,

Four holes totalling 439m were drilled for Lignasco
in the vicinity of 0.G.S. hole 78 - 06. None of the holes inter-
sected significant lignite. Drill logs are appended.

Two holes were completed on geophysical anomalies.

Hole J8-101 was drilled to a depth 73m. A dark massive
ultramafic intrusive was intersected under a till cover of 55m.
Laboratory-testing of the core remains to be completed, but early
petrographic work indicates the rock consists of olivine pheno-
crysts set in a groundmass of lath-like pyroxenes, The rock is
not likely a true kimberlitce, but final classification must await
Turther studies,
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at 147m, Bedrock was never reached, After passing through about

A hole was drilled on J1-2, which was finally abandoned

16m of tills, a long interval of largely silica sands (to 59m)
was encountered. This was followed by intercalated sands and
clays, and some lignite beds. Given the depth of cover on this
grid, additional drilling on this anomaly is not warranted.

SECOND PROGRAM

If the ground conditions had permitted the Sonic drill
to be more "mobile" iwo other holes had been planned for the
past winter., Instead, the two holes (on I4-200 and Jl-1) will
be completed with a helicopter supported diamond drill in the
next Commitment Period. The balance of proposed expenditures

cover related laboratory studies. A listing of the proposed budget

is set out below.

DIAMOND DRILLING $50,000
Contract Chgs. 250m @ $140, = 35,000
Helicopter Chgs. 30 hrs. @ 500 = 15,000
GEOCHEMICAL STUDIES 10,000
SUPPORT 10,000
SUPERVISION 15,000
TOTAL $85,000

CONTINGENCY - $250,000

Depending upon the geochemical studies and the regional
program results, one bulk test could be initiated in this area,

and this is estimated to cost about $250,000.

W.J. Anderson
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l SELCO INC. - LIGNASCO RESOURCES LTD. DRILL LOG: DRILLHOLE NO. SL 82-01.
1982 Joint Venture Drilling Program
»s Bay Lowland

Location: 800 metres south o
Drallhole 78-06 (_.Long.

l PI1ing: Midwest Drilling, Winnipeg 82°13'43", Lat.50°15'30"N)
Geology: Harish M. Verma Sanborn Township

Started March 16, Finished March 20, 1982

t Depth

(Ft.)

Lith.
Log

Sheet 1 of 5

Sample Field Description and Remarks
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20
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Sonic 0' - 19' Muskeg

19' - 27' Greenish grey. highly calcareous plastic
clay :

27' - 33' Grey, very dense, coarse, silty and dry
tin

33' - 35' Very dense, sandy calcareous till

35' - 36' Grey, calcareous clay till

36' - 41' Grey. caj;careous coarse sand with pebbles
(? sandy till)

41' - 42' Grey, coarse, calcareous sand

42' - 50' Grey, coarse, very sandy, highly calcareous
ti11 with large cobbles

50' - 52' Grey, gravelly sand, highly calcareous
52' - 56' Grey, sandy, gravel rich till

56' - 58' Grey, very sandy, coarse till
58' - 60' Grey, clay till

60' - 65' Grey, sandy gravel with large pebbles
and cobbles

65' - 72' Same as above

72' - 76' Grey, calcareous gravel, mostly pebble size

76' - 79' Grey, coarse, sandy gravel with big cobbles

79' - 80' Dark grey coarse till with muddy matrix

R




DRILL LOG

S.O INC. - LIGNASCO RESOURCES LTD.
1982 Joint Venture Drilling Programme

JAMES BAY LOWLAND

DRILLHOLE No.S? 82 - 01
Sheet 2 of §

?ggf? t;;h' Sample Field Description and Remarks
80 - ‘ .
E; Sonic 80' - 85' Grey, calcareous silty till
-+ 85' - 87' Sandy gravel with large cobbles
- 87' - 90' Grey, calcareous silty till
90-25 90' - 92' Grey, medium grained sand
- 92' - 95' Dark grey, coarse, very sandy, highly
calcareous till
95' -100' Grey, very sandy till
100— 100'-102' Grey, medium to coarse grained sand
102°'-106' Grey, coarse sand with pebbles
106'-110' Dark grey coarse, very sandy, highly
- calcareous till
110— 110'-112' Grey, coarse sand with pebbles
112'-114" Grey, sandy till
114'-116"' Grey clay till
- 116'-120" Dark grey, coarse sandy till
120 - 120'-127' Dark grey to brown coarse hard muddy till
N 127'-141' Same as above with large clasts
130—
]40—TL 141'-144.5'Grey, coarse, calcareous clay till
44,5 Bl | emeeee- QUATERNARY-CRETACEOUS CONTACT-----==-==-mn=c

144.5'-147.5' Dark grey, non calcareous clay
147.5'-148.5' Red fireclay
148.5'-160'White to light grey, medium grained

silica sand kaolin matrix with
some sections showing coarse grained matrix
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DRILL LOG

- LIGNASCO RESOURCES LTD.
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JAMES BAY LOWLAND

DRILLHOLE No. St 82-01
Sheet 3 of 5

Depth
(Ft.)

Sample

Field Description and Remarks
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Sonic

160'-166"
166'-168'
168'-171"'

171'-173'
173'-174°

174'-178"
178'-182"

182'-186'
186'-188'
188'-195'

195'-220"

220'-233'

233'-234"

234'-235"
235'-236'
236'-240'

Greyish white, medium grained silica sand
kaolin matrix

Same as above but getting coarser
Brown fireclay

Grey, sandy clay

White to light grey coarse silica sand
kaolin matrix

Fine grained silica sand kaolin matrix

Fine grained silica sand kaolin matrix-
richer in kaolin

Medium-grained, white silica sand kaolin
matrix

Fine grained white silica sand kaolin matrix

Medium to coarse grained silica sand kaolin
matrix - many coarse quatrz grains

Predominantly medium grained slilica sand
kaolin matrix - some sections showing
coarser quartz grains

Medium grained white silica sand kaolin
matrix

Medium grained, greyish silica sand
kaolin matrix - lesser amount of kaolin
Dark grey clay

Light to dark brown fireclay

Dark brown carbonaceous clay




'0 INC. - LIGNASCO RESOURCES LTD.

l DRILL LOG

1982 Joint Venture Drilling Programme DRILLHOLE NO. SL 82-01 |
JAMES BAY LOWLAND Sheet_ 4 of _ 5
?gg?? t;gh' Sample Field Description and Remarks
240 '
- Sonic 240'-242' Dark brown to black carbonaceous clay
242'-245' Clay as above but becoming sandy
245'-247' LIGNITE ~

247'-249' Brown fireclay
249'-251"' Grey sand

251'-252' Grey, medium grained sand

252'-256' Grey to brown carbonaceous clay with
fragments of lignite

256'-264' Dark brown, tan brown, grey stiff,
plastic clay

260.

264'-278'Grey, highly silty, micaceous clay

e ——

278'-285.5' Brown dense clay

28

285.5'-289' Dense brown clay-somewhat sandy below 287'

289'-290' Grey, fine grained clayey sand
290'-293"' Micaceous sand with high clay content
293'-296' Grey, fine grained clayey sand

29

296'-299' Grey sand with abundant clay content
299'-301' Fine to medium grained, grey sand
0 301'-305' Grey, fine grained, clayey sand

305'~309' Mostly grey to greyish white sand

3] 309'-321' Fine to medium grained grey sand

NENE TN .'.T.’.'..’. N ? St AL ?

320}

{
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DRILL L0G

SE’ INC. - LIGNASCO RESOURCES LTD.

1982 Joint Venture Drilling Programme DRILLHOLE No. SL 82-01
T 5 .
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JAMES BAY LOWLAND Sheet 5 o
Depth Lith. . c as .
(Ft.) Log Sample Field Description and Remarks
321 Sonic 321'-322" Grey clay
322'-325"' Reddish brown to grey fireclay
- 325'-329' Bright red to grey, varicoloured clay
5 329'-330" Reddish brown fireclay
330 330'-333' Reddish to grey clay
- 333'-335" Grey clay =
335'-353' Grey, plastic, dense, clay
340
350
353'-354"' Light grey clay with dolomite cobble
354'-355' Dark, grey clay
355'-358' Grey to red brown clay
- 358'-361' Grey clay
360— 361'-370' Grey to reddish brown fireclay
370 s : :
- 370'-376"' Red fireclay with grey streaks
376'-383"' Red fireclay
380
383 5 Drilling terminated at 383'.
- PVC pipe inserted in the hole
-]
]
E
'.‘J | ' .




SELCO INC. - LIGNASCO RESOURCES LTD.
1982 Joint Venture Drilling Program
J@s Bay Lowland o

Drilling: Midwest Drilling, Winnipeg
Geology: Harish . Verma

Sheet 1 of 5

DRILL LOG: DRILL HOLE NO: SL 82-02

LOCATION: 80Q metres southeagt of N3S drillhole
No.--78—86(Long. 82°13'43" W: -
Lat. 50°15'30" H)
Sanborn Township

| el wm =m

tarted: March 29, Finished April 1, 1982
?:gt')' l'_‘;;h' Sample Field Description and Remarks
L= -
l Jw_-| Sonic 0' - 20’ Muskeg
PO “
]~
| 1.
| I 4 =
| 20 20 - 25' Light grey, calcareous clayey till
l 25' - 30' Greyish brown sandy silt till
l 30 30' - 33' Coarse to medium gravelly sand
33' - 35' Light greyish to brown sandy silt till
l 35' - 38' Light grey sand
38' - 43' Coarse, grey, gravelly sand
l 43' - 44" Gravel -
44' - 45' Grey, coarse sand and some sandy till
l 45' - 47' Grey, coarse sand and sandy till - more clasts
47' - 50' Light grey, fine sandy till
l 51' - 55' Dark grey, sandy, calcareous till
55' - 60' Grey, fine grained sand with grey clay
l laminations
60' - 67' Light grey, fine grained sand
67' - 79' Dark grey, fine grained sand
' 79' - 89' Very fine grained, somewhat clayey sand




DRILL LOG

S.;O INC. - LIGNASCO RESOURCES LTD.
1982 Joint Venture Drilling Programme DRILLHOLE NO. SL 82-02 .
JAMES BAY LOWLAND Sheet_ 2 of 5

Depth Lith.

(Ft.) Log Sample Field Description and Remarks
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Sonic 80' - 89' Very fine, somewhat clayey sand

89' - 90' Same as above, getting coarser
90' - 95' Very fine grained calcareous sand

O
o

95' - 98' Olive grey sandy till with clasts
98' - 100' Grey, fine grained calcareous sand
100'-101"' .Fine grained, sandy till

101'-109' Light grey, fine grained sand

100

109'-113' Light frey, fine grained sand with darker
110 zone at 110'-110.5'.

113'-122' Light grey fine grained sand

120
122'-123' Grey, coarse, gravelly sand

123'-131" Grey, fine grained sand

131'-132' Dark grey, calcareous clay till
132'-140' Olive grey, calcareous ciay till with
130 large clasts

140'-142"' Dark olive grey sandy till
142'-145"' Same as above but getting clayey

140

145'-149' Olive grey calcareous very sandy till

149'-152.5' Coarse, gravelly sand with large pebbles

------ QUATERNARY-CRETACEQUS CONTACT-----csmecmceve mcccae-
152.5'-154"' Tan fireclay
154'-156' Dark grey coarse silica sand kaolin matrix
non-calcareous- reduced kaolin
156'-160"' Fine to medium grained silica sand kaolin matrix
with abundant kaolin
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1982 J

DRILL LOG

- LIGNASCO RESOURCES LTD.

oint Venture Drilling Programme DRILLHOLE NO.SL 82-02

JAMES BAY LOWLAND

Sheet__3 0

Depth
(Ft.)

Field Description and Remarks
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23

160'-161"' Dirty grey sandy aravel with Jarge pebbile
and cobble
161'-165"' Dark greyish green fine grained calcareous sand
165'-168' Dark olive grey sandy calcareous till
168'-173' Coarse dark grey gravel - calcareous
Note: From 160' to 173'. the sediments appear to be
Ouaternary deposits. ~These may have heen deposited
in an underground channel.

173'-183.5 Very fine grained greyish white silica sand
kaolin matrix with abundant kaolin

183.5'-185'Medium to coarse grained greyish wh1te
silica sand kaolin matrix with
kaolin
185'-190' Medium to coarse grained greyish white silica
sand akolin matrix with increased kaolin
190'-191"' Fine grained light grey sand - little kaolin
191'-195' Greyish white, coarse to medium grained silica
sand kaolin matrix
195'-200"' Dark grey, carbonaceous hard clay
200'-206' Grey, fine grained sand
206'-213' Greyish white, fine grained silica sand-
213'-231"' Medium aqrained, greyish white silica sand-
kaolin matrix

231'-234' Coarse grained, grey quartz sand
234'-236* Tan to grey coarse grained sand

236'-238' Dark grey sand with detrital lignite
238'-240' Light grey to tan brown coarse sand




DRILL LOG

0 INC. - LIGNASCO RESOURCES LTD.
1 Joint Venture Drilling Programme

DRILLHOLE NO.SL 82-02

.
- —— —t

l JAMES BAY LOWLAND Sheet & o
l ?ﬁgt’)‘ l':;;h' Sample Field Description and Remarks
240 e SONIC 240'-242' Light grey to tan brown coarse sand
l I XX 242'-244' Coarse grained grey sand with detrital
:5 lignite
- 244'-246' Tan grey, fine grained sand
' - 246'-252' Light grey fine grained sand
250 —f
l - 252'-256' Grey, fine grained sand
':-k 256'-260' Fan grey, fine grained sand
i
. 260-—5; 260'-264' Dark grey, medium grained sand
' .'.'J 264'-268' Grey, fine grained sand
5 _
-t
l 270 —1 268'-276' Coarse grained dark grey sand
)
l X 276'-280' Medium grained grey sand
280—4 280'-282' Fine grained grey sand
l é‘ 282'-288' Medium grained grey sand
l E‘ 288'-289' Dark grey, coarse sand
290— 289'-292' Dark grey, fine sand
l -+ 292'-300' Dark grey, medium grained sand
3
l 300—4: 300'-310' Dark grey plastic clay
I 310— 310'-320' Dark grey to black, plastic, hard
- carbonaceous clay with fragments of detrital.
' z lignite increasing towards the bottom
. 320—



SE!Q INC. - LIGNASCO RESOURCES LTD.
1982 Joint Venture Drilling Programme
JAMES BAY LOWLAND

DRILL LOG

DRILLHOLE No.SL 82-02
Sheet 5 of 5

I()g;t)tl; t;;h‘ Sample Field Description and Remarks
—I 320 E SONIC | 320'-332" Dark grey, plastic, very hard sTigntly
E sandy clay
330— NQ
l - 332'-336' Dark brown plastic very hard non calcareous
- clay _
l - 336'-344"' Dark grey plastic hard non calcareous clay
M0—=
. EE_————‘_ 344'-346' Dark brown plastic, partly laminated clay
;E 346'-356"' Darker clay as above, calcareous
. 3B0—es
l e |e-e--- ?CRETACEQUS -DEVONIAN CONTACT------=-ccecceccean
356'-364' Grey calcareous shale and argillaceous
- limestone
II' 60—
364:—— Drilling terminated at 364'
l' - PVC pipe inserted in the hole
| —
-
l ]




SELCO INC. - LIGNASCO RESOURCES LTD.
1 Joint Venture Drilling Programe
JES BAY LOWLAND ° o

Drilling: Midwest Drilling, Winnipeg
Geology: tlarish M. Verma

Sheet 1 of &

DRILL LOG: DRILLHOLE NO. SL 82-03
LOCATION: 160Q metres soBtheast of OGS
drgllhole 78-06(Long. 82°13'43" W: Lat.
50°15'30" N) ;
Started March 24, Finished March 29,

1082

G Bk & & BE IE I T EE O BE I BN EE Ee Illhl llkl

?ggf? t;;h' Sample Field Description and Remarks
0 - 0' - 17" Muskeg
= SONIC
O e
b
10— *
-
jl VS
e 17' - 25' Greyish brown calcareous coarse till
25' - 27' Brownish grey, clayey, calcareous coarse till
27' - 32' Olive grey, coarse calcareous clay till with
large clasts
32' - 36' Grey, calcareous sandy till
36' - 40' Ti11 as above changing to coarse sand
40' - 41' Grey, coarse sand
41' - 46' Grey, coarse, very sandy calcareous till
46' - 49' Grey, gravelly sand - calcareous
49' - 52' Dark grey, gravelly sand
52' - 54' Grey, alluvial sand
54' - 56' 0live grey, calcareous coarse till
56' - 58' Fine grained grey sand
58' - 60' Grey, coarse grained calcareous gravelly sand
60' - 62' 0Olive grey, coarse calcareous clay till
62' - 66' Dark grey coarse calcareous gravelly sand
to sandy till
66' - 70' Olive grey sandy clay till
70' - 75' Olive grey calcareous clay till
75' - 78' Same as above with abunadant clasts
78' - 80' Dark grey to olive grey calcareous clay till
with small scattered clasts




DRILL LOG

s!o INC. - LIGNASCO RESOURCES LTD.
1982 Joint Venture Drilling Programme DRILLHOLE No.SL 82-03

JAMES BAY LOWLAND

Sheet 2  of 5.

Depth Lith.
(Ft.) Log

Sample

Field Description and Remarks
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SONIC

80" - 96° Dark grey to olive grey calcareous clay tillT
with small scattered clasts

T

96' - 100' Darker olive grey to brown hard calcareous till
with increasing clasts

100'- 108' Fine grained calcareous grey sand

108' -109 Gravel
--------- QUATERNARY CRETACEQUS CONTACT---=-= =~ccocwn cmcew-
109-110 Coarse, greyish white, non calcareous silica
sand-kaolin matrix
110'-115' Grey quartz sand, little kaolin
115'-130"' Greyish white, medium grained silica sand -
kaolin matrix

130'-136' Grey, medium grained silica sand-kaolin matrix witl
lesser amount of kaolin

136'-141' Same as above with increased amount of kaolin

141'-146"' Same as above with a darker heavy mineral
zone at 145'

146'-151" Medium to coarse grained silica sand-kaolin
matrix - greyish white

151'-155' Black carbonaceous clay with lignite
fragments and some sandy sections

155'-157"' Dark grey sandy carbonaceous cla
157'-158' Tan sandy clay d

168'-159"' Dark grey sandy carbonaceous clay
159'-160 Tan coloured sandy clay

1] |
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DRILL LOG
Si INC. - LIGNASCO RESOURCES LTD.
1982 Joint Venture Drilling Programme DRILLHOLE NO, SL 82-03
JAMES BAY LOWLAND Sheet 3 o
?E:?? t;;h' Sample Field Description and Remarks
160 it gonic 160'-162' Grey to tan grey fine grained sand

Loatoon

20

3

vulnlvrlll

22

N

230—%:

ity

24

162'-168' Grey, plastic sandy clay

\

168'-171' Fine grained grey sand - very little kaolin

171'-173"' Coarse grained, greyish white silica sand-
kaolin matrix

175'-177.5" LIGNITE

177.5'- 178' Carbonaceous clay

178'-179' Coarse grained sand with detrital lignite
179'-181" Tan brown fireclay

181'-182' Tan to tan-grey sandy c]ay

182'-183"' Dirty brown clayey sand

183'-185' Dirty grey quartz sand without kaolin

185'-190' Tan to grey micaceous clay with fine grained sand

190'-190.5"' LICMITE
190.5'-191' Sandy clay
191'-193' Grey, fine grained sand- 1ittle kaolin
193'-195' Medium grained silica sand-kaolin
matrix with reduced kaolin
195'-210' Greyish white, coarse to medium grained
silica sand-kaolin matrix

210'-225' Greyish white silica sand with reduced
amount of kaolin

225'-230" Greyish white silica sand with reduced
kaolin

230'-236' Light brown plastic clay

236'-240' Light grey sand




. DRILL LOG
l S& INC. - LIGNASCO RESOURCES LTD.
1982 Joint Venture Drilling Programme DRILLHOLE NO.SL 82-03
JAMES BAY LOWLAND Sheet 4 of ¢
?ggtt)\ t;;h‘ Sample Field Description and Remarks
1 280 3 SONIC 2407-262" Light grey sand
3 ' : Note: The sample from 236'-262' was
-1 drilled in one run and was accidentally
I -f: dropped in the hole while being retreived.
ok It was later picked up but may have been
. 250—: contaminated with sluffing from the hole
260—| :
262'-266.5 Dark grey sand, probable sluff from the
l 3 hole
AR 266.5'-270'1ight brown and grey, very hard, plastic
= dense clay
l 270 s 270'-286' Light brown to dark grey plastic, very
i dense clay with some red clay intercalations
-------- CRETACEOQUS-DEVONIAN CONTACT ?-----c-ccccecmeaaa
I 286'-294' Dark brown laminated clay with disseminated
= pyrite - clay is non-calcareous
= 294'-303' Dark brown pyritiferous non-calcareous clay
300———=
l == 303'-304' Lighter brown clay as above - no pyrite
e 304'-305' Harder dark brown laminated clay {Shale?)
. Wwith pyrite
l 7] 305'-315' Dark brown laminated clay as above
310—
l - 315'-319' Grey calcareous shale
' 320 319'-320' Grey calcareous shale with argillaceous
0 1imestone




‘ l DRILL LOG
I s 1. - LicNASCO RESOURCES LTO.
1982 Joint Venture Drilling Programme DRILLHOLE NO.SL 82-03
JAMES BAY LOWLAND Sheet ° o
?ggﬂ; ll:;;h‘ Sample Field Description and Remarks
1 320 == NQ 3207-326" Grey calcareous shale with argiilaceous
. ' 1imestone
l - Drilling terminated at 326'
l 339_:_ PVC pipe inserted in the hole.
N
' 3
]
I ]
| i




SELCO INC. - LIGMASCO RESGURCES LTD.

1982 Joint Venture Drilling Programme

ay Lowland

Jamei'i
Dril

g - Midwest Drilling
Geology: Harish M. Verma

DRILL LOG: DRILLHOLE NO. SL 82-04
LOCATION: 1400 metres SSE OTOUGS
Dri]]hg]e No. 78-06 (Long: 82°13’43"W;
Lat.50715'30 N") Sanborn Township

Started March 20, Finished March 24, 1982

ve

Shnet” "1 " of %
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Depth Lith. , )
(Ft.) Log Sample Field Description and Remarks
0 q_ SONIC 0' - 19' Muskeg
- wal,
-1 . AN
10— =
o T
- -
J o
) - - 19'- " 21' Grey clay - sample washed out
0 21' - 24" Fine grained grey calcareous sand
with some clay
] 24' - 36' Fine to medium grained grey calcareous sand
30—
E 36' - 40' Coarse grained, grey, calcareous sand
40-{ 40' - 47' Grey, medium grained calcareous sand
5 47' - 50' Grey calcareous clay till with clasts
50—5 50' - 52' Grey, medium grained calcareous and clayey
. sand
3 52' - 53' Grey clay tilil
= 53' - 56' Grey, coarse grained calcareous sand
- 56' - 58' Grey, coarse calcareous clay till with large
- clasts
60— 58' - 59.5' PEAT BED (Pleistocene Peat)
- 59.5' - 60' Grey, coarse calcareous till with clasts
] 60' - 62' Grey calcareous clay
- 62' - 63' Grey, calcareous clay till
- 63' - 66' Grey, coarse, clayey and sandy till with
Z numerous clasts
70 66' - 71' Dry, grey, coarse calcareous clay till
72' - 74" Grey, clay till
74' - 80' Grey coarse clay till with many clasts
80—

5 i i




DRILL LOG

S.O INC. - LIGNASCO RESOURCES LTD.
1982 Joint Venture Drilling Programme

JAMES BAY LOWLAND

DRILLHOLE No. ob 82-04
S -

Sheet 2 o

Depth Lith.
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(Ft.) Log Sample Field Description and Remarks
80 +: S Sonic 80' - 83' Grey, coarse, sandy clay till with
-+ abundant clasts
N 83' - 86' More sandy, grey, coarse, calcarecus
- clay till
-1 86' - 89' Clay till as above with large cobbles
g9 _:_.“ at 88’
-} 89' - 90' Grey, calcareous clay till
-+ 90' - 95' Grey, calcareous clay till with numerous
e § clasts
-1 95' -100' Grey calcareous, sandy till with abundant
¢ clay content
106 —F 100'-103' Coarse gravel with many rounded pebbles and cobble:
103 Joeesensf 000 femememeee-- QUATERNARY-CRETACEOUS CONTACT-----ceccumcccccanx
B 103'-106' Fine grained, greyish white silica sand-
=+ kaolin matrix-non calcareous
106'-108' White to tan coloured fireclay
110 —1 ' 108'-111"' Interlaminated orange, red and grey fireclay -
B ¢ plastic, non calcareous
4 111'-115'5Light grey, fine grained, micaceous sand
a with very little kaolin
~ 115.5'-116 Darker, heavy mineral zone with hematite and &
] magnetite '
120 — 116'-118"' Light grey, micaceous, fine grained sand with very
- little kaolin content
- 118'-125' Fine grained silica sand-kaolin matrix with
=+ abundant kaolin
] 125'-138' Medium grained silica sand- kaolin matrix with
3 abundant kaolin
130—
s ¥ 138'-142' Red, coarse grained sand
]40'.:; 142'-146' Greyish white, coarse grained silica sand-
kaolin matrix
146'-159' Medium grained to coarse grained greyish
: white silica sand-kaolin matrix
150w
160-= 169'-160"' Fine grained, white, silica sand-kaolin matrix




DRILL LOG

Sl;. INC. - LIGNASCO RESOURCES LTD.
1982 Joint Venture Drilling Programme DRILLHOLE NO. SL 82-04
JAMES BAY LOWLAND Sheet 3 of _©

Depth Lith.

(Ft.) Sample Field Description and Remarks

ol I I e I

|

SONIC 160 -165" Fine grained, white si[ica sand-kaolin

160 matrix

165'-168' Light brown to tan coloured fireclay
168'-170' Greyish white silica sand-kaolin matrix
170'-174" Medium grained silica sand-1ittle kaolin

170

174'-177' Fine to medium grained greyish white silica sand
with some kaolin. Yellowish rim around
perimeter of the core

177'-180' Greyish white, medium grained silica sand-
kaolin matrix ,

180'-190' Greyish white, fine grained silica sand -
kaolin matrix

180

190 190'-201.5'Medium to fine grained silica sand kaolin

matrix

200 201.5+203.5'MIXED WOODY AND EARTHY LIGNITE
203.5'-205' Tan to light brown fireclay

205'-209' Coarse, grey sand - no kaolin

vvvvew
’.....ll
s ev 00000

L

210 209'-212.5' Dark grey medium grained sand - no kaolin

212.5'-214 Dark grey, coarse grained muddy sand
214'-217"' Dark brown fireclay

217'-221' Grey, medium grained sand - very little kaolin

220 221'-222' Grey, fine grained sand with darker

rim around core
222'-226' Dark grey, clayey sand
226'-230' Grey, coarse grained sand

230 230'-234' Same as above with some clayey sections

234'-235"' Dark grey sandy clay
235'-238' Grey, medium grained sand

238'-240' Fine grained sand with some clay

240




DRILL LOG

SO INC. - LIGNASCO RESOURCES LTD.
Joint Venture Drilling Programme

19

JAMES BAY LOWLAND

DRILLHOLE NO. SL 82-04
Sheet 4 0 .

??gf? t;;h' Sample Field Description and Remarks
240 SONIC 2407-2427  Grey clay
- 242'-244.5' Tan to 1ight brown fireclay
== 244.5'-245 Grey sand, fine grained
- 245'-247' Dark grey clay with some fine sand
It SRR3R0 247'-248' Dark grey Dark grey muddy sand
250— 248'-251' Dark grey to brown clay with fine
) - grained sand
= 251'-253' Tan to grey clay with fine grained sand
o RIS 253'-256' light grey sand - 1ittle kaolin
-3 256'-259' Light grey to dark grey medium grained sand -
& - no clay
~f 259'-261' Light grey sand as above
250—:3 261'-263' Dark grey fine grained sand - no kaolin
s 263'-264' Dark grey sandy clay
B 264°'-270' Tan to light arey, medium grained sand
270—} 270'-274' Light grey, fine grained clayey sand
274'-276' Greyish white, fine grained silica sand-
kaolin matrix '
276'-278' Same as above - medium grained
278'-282- Dark grey, fine to medium grained
sand - core 10ss
282'-289' Dark grey, medium to coarse grained sand
289'-290' Fine grained silica sand-kaolin matrix
290'-300' Same as above but getting medium grained
300'-304' Same as above but with reduced kaolin
304'-305' Greyish white, medium grained silica sand-
kaolin matrix
305'-309' Dark grey, coarse sand
309'-312'

»
EE XX XYY

312'-319'
319'-320'

Dark grey, plastic, carbonaceous clay

Red and grey fireclay
Grey plastic fireclay



DRILL 106

SE INC. - LIGNASCO RESOURCES LTD.
1987 Joint Venture Drilling Programme

JAMES BAY LOWLAND

DRILLHOLE NO. St 82-04 .
Sheet, 5 of 5 R
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?ggt? t;;h' Sample Field Description and Remarks
320 == A SONIC 320'-320.5"' Grey plastic fireclay
320.5'-321' Grey, medium grained sand-no kaolin
— 321'-324.5' Light grey, plastic sandy clay
324.5'-325"' Tan coloured sandy clay
= 325'-326' Dark brown plastic sandy clay
- 326'-330' Dark brown to dark grey carbonaceous
33 plastic clay
- 330'-351' Dark brown to dark grey carbonaceous partly
lamainated clay
34
350 NQ 351'-352' Dark brown laminated clay with grey
clay intercalations
352'-355' Dark brown laminated to dark grey clay
————eeceeen -CRETACEOUS DEVONIAN CONTACT ? =cevcemcceeae ooe
= 355'-355.5' Bluish 1ight grey calcareous shale & limestone
— 355.5'-357' Bluish to light grey calcareous shale with
360—=—= argillaceous limestone
A== 357'-360' Dark brown and light grey to bluish shale
T with argillaceous limestone. Brown portions
= are non calcareous, grey portions are
Koy ——— calcareous
7 360'-364' Calcareous greyish blue shale with ?
— argillaceous 1imestone
_ 364'-367' Same shale as above with broken up pieces
. of limestone included
B Drilling terminated at 367
R PVC pipe inserted in the hole




SELCO INC. - LIGNASCO RESOURCES LTD. DRILL LOG: DRILLHOLE NO. J-1-2
1982 Joint Venture Drilling Program Location: Selco Grid J-1-2; 100S/300H)
Q*S BAY_LOWLAND Kipling Township
Drilling: Midwest Drilling, Winnipeg Startgdi_MQrCQHG,"Fip1§heq“March 11,1382
Geology: Harish M. Verma Sheét " '~ 1 of 6 .
?Egt? tg;h‘ Sample Field Description and Remarks
U = . SONIC 0'-14" Core Loss - bottom part has calcareous

= grey till. Upper part is Muskeg.

. ES

: -

- A

10— . _

e = 14'-19" Calcareous grey clay with very few

== small clasts

- 19'-22.5' Greyish to greyish brown coarse calcareous

: X till
22.5'-26' Very dense, coarse, calcareous grey till

with clasts )
26'-30' Greyish to greyish brown coarse till

30'-55" Very coarse and dense calcareous grey till with
numerous clasts

--------- QUATERNARY-CRETACEOUS CONTACT---=-==-===c=zc=nn=-

55'-60' Non calcareous coarse silica sand -
kaolin matrix with increasing kaolin towards
the bottom

60'-65' Medium to coarse grained greyish white
silica sand-kaolin matrix

65'-70' Medium to coarse grained silica sand-kaolin
matrix

70'-73' Fine grained silica sand - kaolin matrix

73'-75" Brown hard fireclay
75'-80" Greyish white fine to medium grained
silica sand kaolin matrix




DRILL LOG

S INC. - LIGNASCO RESOURCES LTD.
1987 Joint Venture Drilling Programme

JAMES BAY LOWLAND

DRILLHOLE NO. J-1-2 .
Sheet 2 of 3 .

?ng? t;;h' Sample Field Description and Remarks

80 HEHEE 807-85"  White, Tine grained silica sand-

kaolin matrix with abundant kaolin

85'-90’ Same as above (Box with sample lost during
transit from site to camp, but was later
recovered - sample may be disturbed)

90 — 90'-93' Medium to coarse grained, grey to greyish
white silica sand - kaolin matrix - lesser
amount of kaolin

93'-93.5' Greyish white, medium grained silica sand
kaolin matrix
== 93.5'-96' Grey to yellowish brown fireclay
1001 96'-100' Reddish brown fireclay
100'-105' Greyish, medium grained silica sand-kaolin
matrix
— 105'-110* Same as above but fine to medium grained
110—:é 110’-114" Same as above but grey in colour and with
& lesser amount of kaolin
X 114'-117' Same as above but colour changes to greyish
white
k: 117'-120' Fine grained, white silica sand-kaolin matrix
120—:E 120'-125' Coarse grained silica sand with some heavy
7 . minerals - minor amounts of kaolin
] |
- 125'-127.5'Grey, fine griined silica sand-kaolin matrix
e 127.5'-130'Grey fireclay
130— 130'-134' Grey, fine sandy clay
s 134'-135' Grey, coarse grained silica sand - kaolin
£ matrix with very little kaolin
T 135--140' Fine to medium grained white silica sand -
140—F kaolin matrix with grey rim around the
+ perimeter of the core
2 140'-160' Greyish white, medium to coarse grained silica
I sand-kaolin matrix




DRILL LOG

S INC. - LIGNASCO RESOURCES LTD.
1982 Joint Venture Drilling Programme

DRILLHOLE NO. J-1-2

GER N A N R O G R AE B N R R aE Il-* ll+l - s

JAMES BAY LOWLAND Sheet 3 0
?:2?? t;;h' Sample Field Description and Remarks
160 il Sonic 160'-194' Greyish white, medium to coarse grained

194'-195°

197'-203'
203'-206"

206'-214"

214'-217°
217'-221"

221'-222"
222'-227'

227'-230'

230'-235"

235'-238'
238'-240'

silica sand - kaolin matrix

"~

Black, plastic carbonaceous clay

195'-195.5"' WOODY LIGNITE
195.5'-197°

Black to brown carbonaceous clay with
some lignite fragments
Black to brown carbonaceous clay

Reddish to dark brown carbonaceous clay
(?fireclay)
Black carbonaceous clay

Silty, sandy, grey to dark brown clay
Grey, coarse sand - little kaolin

Light brown clay {?Fireclay)
Black carbonaceous clay

Grey to dark brown sandy clay - transition
zone between the zone above and the zone below
Black carbonaceous clay

Highly carbonaceous black clay approaching
earthy lignite

Medium to coarse grained silica sand -
kaolin matrix



DRILL LOG

) INC. - LIGNASCO RESOURCES LTD.
1982 Joint Venture Drilling Programme
J

DRILLHOLE NO.J-1-2

- EmEmEmEmEEmEE-Em ==

AMES BAY LOWLAND Sheet 4 0
??gf? t;sh' Sample Field Description and Remarks
240 ik Sonic 240'-243' Medium to coarse grained silica sand -
- kaolin matrix
3 243'-248' Fine grained silica sand - kaclin matrix
250_3. 248'-254' Same as above but getting coarse grained
-3 254'-258' Brown fireclay
: 258'-262' left in the core barrel and could not
260—== be retreived, but is most probably the brown
= fireclay as above and below
— 262'-266' Brown fireclay
= 266'-269' Lost due to washing
27 - 269'-273' Dark grey to brown plastic fireclay
- 273'-278'  Very dense, grey to brown clay
278'-281' Grey, plastic fireclay
28 281'-285' Grey, plastic fireclay with brown inclusions
B SO0 285'-290' White, fine to medium grained silica sand-
s kaolin matrix '
290—F: 290'-295' Same as above but mostly medium grained
-t 295'-299'  Whitish {turning grey towards the bottom)
=+ silica sand kaolin matrix - also getting
5 coarser towards the bottom
-+ 299'-300' Highly carbonaceous clay bordering on
R earthy lignite
300_;: 300'-303' Woody lignite - almost no water
N e 303'-305' Black carbonaceous clay
jzzzzéé 305'-307' Black carbonaceous clay - some sand at the top
jzzzzzz 307'-310" Dark brown to black carbonaceous clay
N-E= 310'-313'  Mixture of coarse sand, black carbonaceous
g clay and lignite fragments
T 313'-320' WOODY LIGNITE
320




INC.

DRILL LOG

S - LIGNASCO RESOURCES LTD.
1982 Joint Venture Drilling Programme
JAMES BAY LOWLAND

DRILLHOLE NO,Jd-1-2
Sheet 5 of 6

?gg?? t;gh‘ Sample Field Description aﬁd Remarks
320 - TV SONIC 320'-324'  WOODY LIGNITE
. 324'-325' Highly lignitic black carbonaceous clay
——— 325'-326' Same as above, probable sluffing
- 326'-329' Brown to black carbonaceous clay,
- somewhat sandy at the bottom and within
330 this run
> 329'-332' Black carbonaceous clay
- 332'-335' Black to brown carbonaceous clay with some
sand
335'-337' Black to brown carbonaceous clay - plastic
- in places
340— 337'-340' Black highly carbonaceous clay with thin
Z (1"-2") lignite seam at 339'
340°'-341' Black carbonaceous clay
341'-343.5" LIGNITE
343.5-345"' Black, carbonaceous clay
345'-346.5"' Black to greyish black clay with some coarse
350 sand
346.5'-347' Grey clay with some fine sand
347'-352' Grey, fine to medium grained sand
352'-357' Fine to medium grained, grey sand
357'-371' Grey,fine to medium grained sand with angular
quartz grains
360—
4
370—: 371'-377' Sand as above, but getting medium to coarse
~grained
] 377'-382' Same as above, mixed with clay at the bottom
380
X 382'~387' Medium to coarse grained, grey sand
N 387'-392' Same as above but getting coarser‘
390—}
T 392'-396' Greyish black, sandy clay
- 396'-397"  Grey, fine grained sand
.......... 397'-397.5' Coarse sand, mixed with dark grey clay
gy At 397.5'-400"' Grey to black, very hard, sandy clay




DRILL LOG

SE|. INC. - LIGNASCO RESOURCES LTD.
1982 Joint Venture Drilling Programme DRILLHOLE NO. g -1-2 .
JAMES BAY LOWLAND f .

Sheet” § 0 6

Depth

Lith.

Field Description and Remarks

480'-482' Probably hard clay - no sample retreived

Drilling terminated at 482'
PVC pipe inserted in the hole

(Ft.) Log Sample
—I 400 - SONIC 400'-402' Grey to black, very hard, sandy clay
402'-415' Sample mixed because of difficulties in
retreivina it. Mostly dark coarse sand
' with some clay mixed in it
l 410
415'-430' .Greyish yellow, medium to coarse sand
420 —
l 430 35 NQ 430'-435' Grey to dark grey, medium to coarse sand
l 435'-455' Co.re washed out, probably coarse sand
l 440
455'-457' Black, highly carbonaceous clay with
' fragments of lignite
457'-480' Sample washed out - coarse sand
Sonic '




SELCO INC. - LIGNASCO RESOURCES LTD.
1922 Joint Venture Drilling Program
J Bay Lowland

DRILL LOG: DRILLHOLE MO. J-8-101
LOCATION: Selco Grid J-8-
Sanborn Township

Started: Feb 22, Finished Feb 26, 1982

Drilling: Midwest Dri]ling; Winnipeg
Geology: Harish M. Verma Sheet 1 of 3
?ﬁg?? t;;h‘ Sample Field Description aﬁd Remarks
0 4,7 | SONIC 0'-5" Black organic clay mixed with twigs
-l . X
_:i“m, 5'-20' Light brown weathered gritty till
o with interlayers of grey plastic clay,
- sandy at places
10
20 - 20'-32.5' Light brown to greyish brown very dense
ti11 with small (5-10mm) clasts. Matrix is
silt to clay size. Till is highly calcareous
30— 32.5'-40' Same as above but slightly greyer in colour
Clasts are bigger and matrix is coarser
40_: 40'-50' Grey ti11 with reduced number of clasts
4. Matrix is silty clay increasing sand towards
< the bottom
4
50—%’ 50'-70" Mixture of grey clay and silt as above,
only a few clasts
60 :
70— 70'-80" Same as above with increasing number of
1 clasts- large limestone clast at 70'-
3 Pegmatite boulder at 74°'.
80—}




DRILL LOG

S”’) INC. - LIGNASCO RESOURCES LTD.
1 Joint Venture Drilling Programme

JAMES BAY LOWLAND

DRILLHOLE NO. J-8-101
Sheet 2 o 3

150

160

to somewhat greener

l ?‘;g”)‘ Lith. Sample Field Description ard Remarks
I Y Sonic 80'-90" Grey, fine grained till with
increasing number of clasts
l 90 — 90'-100' Grey, clayey, silt till, fairly friable
l 100 100'-102' Coarse gravel
102*-110' Dark brown organic silt till - calcareous
l 110 110'-120' Blackish brown, highly organic gritty
clay till getting harder down section with
subangular quartzitic clasts. At the bottom
is a much harder till with very large
l highly calcareous limestone clasts
120 120'-132' Dark brown clay till with larger clasts
I than above and also some lignite fragments
130
l 132'-135'  Grey, finer grained till with lesser
. number of clasts - highly calcareous
135'-140'  Very dense dark brown till with numerous
large (upto 10 mm) rounded clasts - mostly -
140 quartzite- matrix is fine grained
140'-160' Same as above but the colour changes

ll.,.
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DRILL LOG

- LIGNASCO RESOURCES LTD.
195z Joint Venture Drilling Programme
JAMES BAY LOWLAND

DRILLHOLE NO.J - 8 - 101
Sheet 3 of 3 .

?Eg?? t;gh' Sample Field Description and Remarks
160 fatwil  SONIC 160'-178" Very dense cark brown to brovnish
- green till with numerous rounded c]asts-
:# matrix is fine grained
.‘.
1703
-4
i A PERY 178'-185' Ground ultra mafic - medium grained
180— =o' * blocks and fragments with rock powder
i I magnetic with minor sulphides - first
= DA two feet is highly altered
¢
pn NQ 185'-240' Fine to medium grained ultramafic (magnetic)
1% € greenish black to greyish black -serpenti-
3. - nized rock - quite soft with seams of green
190— . ~ clay and soft altered material - fractured
1 x sections alternate with massive sections
e Minor sulphides (Pyrite and Pyrhotite)
Ty, disseminated throughout the section).
oA Some relict olivine laths visible as small
44 - dark, euhedral to subhedral crystals -
2001 v . fine calcite stringers common
=
-:,\ v
a1 1‘
- 13
210— = S
Ta
:'\ .‘u,
- <9
1%
220— "
Evdv"
-—" ~
d» .
23— .
d. A"
i DN
4, Drilling terminated at 240'
240_;. 2, PVC pipe inserted in the hole
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i SSMENT FILES
Ontario AESEARCH ORFICE
Ministry of JUL 221982
Natural . ‘
Resources RECEIVED

60 Wilson Avenue
Timmins, Ontario
P4N 257

Our file number

Your file number

Memorandum to:

Assessment Files Research Office
77 Grenville Street
Room 802

Toronto, Ontario

Date: July 21, 1982

Sub ject: Geotechnical Report entitled:
Smoky Falls Project
. Progress Report of Activities
to April 30, 1982
The geotechnical report(s) attached hereto have

been submitted by sSelco Inc.

persuant to the terms of Exploratory Licence of
Occupation Number 14890 ., We have reviewed the
report and approved it as a portion of the annual
exploration obligation for the first

term of this licence.

It is understood by the licencee that this assessment
work, when approved, is to form part of the public
~record, and accordingly, may now be placed on file.

Resident Geologist

Sub-Regional Office, Nothern Region
Timmins, Ontario

c.c. Mining Recorders Office - Timmins




Ontario RECE’VED

MAR 24
Ministry of 4 %19
Natural

Resources

60 Wilson Avenue
Timmins, Ontario
P4N 2S7

Our file number

Your file number

Memorandum to:

Assessment Files Research Office
77 Grenville Street

Room 802

Toronto, Ontario

Date: March 16/82

Sub ject: Geotechnical Repbrt entitled:
Coal Conversion Project for Northeastern Ontario

The geotechnical report(s) attached hereto have
been submitted by Lignasco Resources Ltd.

persuant to the terms of Exploratory Licence of
Occupation Number 14890 . We have reviewed the
report and approved it as a portion of the annual
exploration obligation for the

term of this licence.

. MINING LANDS SECTION

It is understood by the licencee that this assessment

work, when approved, is to form part of the public
record, and accordingly, may now be placed on file.

) . ) (,
{-C Lo ’

Resident Geologiéf' ‘v
Sub-Regional Office, Nothern Region
Timmins, Ontario

c.c. Mining Recorders Office - Timmins




Dr. A.J Saber, professional engineer
800 Eglinton Ave.W. Suite 406
Toronto, Ontario - mSn lel
Tel. 781-4798

Ministry of Natural Resources March 2, 19
sub-Regional Office arch 2, 1382
0 Wilson Avenue

Timmins, Ontario P4N ~S7

Attn: Mr. B. Hanley RECE!VED
MAR 2 4 1082
MINING LANDS SECTION

e e o Wi 2Ty

Dear Mr. Hanley:

Subject - Coal Conversion Project Report

This authorizes you and the Ministry of Natural Resources to

quote or cite, in whole or in part, all and any portions og

"Coal Conversion Project for Northeastern Ontario,” dated V¥ June 1981,
revised 15 July 1981.

The Ministry may make the report available for the Ministry's purposes
without further authorization from me.




