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LINE PRODUCTS  COUSULTING LUGINZER
UPPER LONG BIACH 204D
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REPORT O TilZ
JESHOHD LILESTOSE PROJECT
OF
MALITU HITALS L7D. (1.P.L.)
LILLOCET LwiD DISTRICT
CLINTON 1TiiinG DIVISIOZL
BRITISH COLU.5IA

1.0 IxTRODUCTICH:

This report presents an evaluation of the Jesmond Limestone Property,
Clinton lining Division, Lillooet Land District, British Columbia. Indepen-
dent studies have been made under ny directicn of the various disciplines
involved, including geological, metallurgical, survey control and related
aspects., '

Contained herein is an cstimate of the resources of limestone as refer—
enced to the limited scope of the investigations carried out to date.

Geological mapping supplezented by 1000 feet of diamond drilling has
been completed. .dditional surface and sudb-surface geological investigations
are required before a definitive estimate 1nmay Ye made of assured reserves.

Surface topographical ead boundary control surveys have been completed
of the leases area by a Britisi: Columbia Land Surveyor.

tletallurgical tests aave bSeen corpleted by accredited analvsists and
Sy Kennedy Vaa Saua. Kennedy Van Saun have also submitlted theis estimate
of capital cost for supply of the equipnent less erectioi, construction and
engincering costs for alternatively sized lime kilas of 200-220 and 300-330
‘tons per day capacitv. : '

Preliminary cperating costs for the support quarry and lime liln oper-
tion are given as well as tue cstimates of capital costs for the purchase
£ land area, trackage site, lezses and reclatec components as well as the
uss required for tue supplementary investigation, .

[l =]

(5]

licthods of financing or related economic considerations for the project
&re not presentced.

2.0 ProvsRTY:

L ELAN R

The Jesmond Linestone Property under investigation-exploration asscss-
“ent enuprises e pavcels of laand, Zesisnated at Lots 1234 and 1225, currentiy
vider loase disnoziison application te the vepiriieit of Lands, Forestis and



REPORT O TIHE JESHOND LINiZSTOilE PROJLCT OF MALISU MZTALS LTD. (N.P.L.):

2.0 Property (continued):

VWater Resources. The boundaries have been surveyed .by Antony C. Loach and
Associates, British Columbia Land Surveyors of North Vancouver and sulnitted
to the Provincial Government for approval., The leases involve each - an

area of 540 acres or a total of 1200 acres. Reference is to Figures: 1 and 2
for location details, but it is considered that only Lot 1284 need be retained.
ialibu Metals have an option dated 30 .pril 1971 for procurement of these lots
from the applicant Rrnest John Taylor-Smith of Vaacouver, British Columbia.

3.0 LOCATION:

The lecases area is located about 12 miles westerly from Clinton and on
the Kelly Lake-Josmond secondary road. They are in the Lillooet Land District,
Kamloops Land Registry District and Clinton wininz Division. The seographic
reference is latitude 51°07'North and longitude 12:%5211lcst. The reference
maps are Topographical "Clinton" #92,P/4LE and :#92,.P/S% (Zdition 1) 1957,
Department of Energy Mines and Resources, Ottawa; map #R.92.P/Si, Department
of Lands, Forests and Water Resources, Victoria, Dritish Coluadbia and Geoleg-
ical map #3-1965 "Bonaparte River" see Figures: 1 and 2.

4,0 ACCESSIBILITY:

The leases are accessible from Clinton, British Columbia hY automovile
road following westerly from Clinton along the gravelled rozd Clinton-Kelly
Lake for a distance of 1l miles, then northerly along the Kelly Lake-Jesnond
road for a distance of 9 miles. The route is shown on Figure: 2.  :ccess
from the road to the workings is via a bulldozed section bearing northeasterl:
across the Eritish Columbia ilydro Traasmission right-of-way, a distance of
about half a mile, see Figure: 3.  This last scction of the road reguires
crusied rock surfacing to permit passage to trucks during wet weather periods,
The Clinton-Jesmond section is passable year-round except during heavy sncu-
fall perieods. It is maintained by the British Columbia Department of liighweys.
Telephone communication facilities are available with a telephone located on
Lot 4415, about a mile distance frem the lease. ‘

a
-

The Pacific Great Eastern Railway's main line connects the Kelly Lzke
area to Clinton, Vancouver and the Prince George-ior:t St.John-Dease Lake
(projected) areas of British Columbia. Helicopter service is available fronm
Kamloops., The conceatrate rail loading station of Dethlehcir Copper Corpor-
ation Ltd. is located about nalf way between Kelly Lake and Clinton and there
is a switching yard of the Pacific Great EZastern located on Lot 9, see Fig: 2.

5.0 CLIVATE:

The Jesnond-Cliaton area lies in tiae dry belt of tite interior of Britisa
Columbia. The average annual precipitation is about 12 inches with about

3 fect of snowfall during the year. The swiers are hot and the winters cool.
Lilresmes range fron about 107 to 1CO F. witi average about 47 . At the
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5.0 Climate (continued):

present time due to access limitations, work is restricted to the Aprila
November period but, under operations, work could be carried out throu ughout

the year.

6.0 PHYSIOGRAPIIY:

The leases are located within the Marble Range and on the ecast side of
the Fraser River. Elevations on the lease areas range from 5000 to over
7500 feet above sea level. The easterly secction of the leases is very rugged
with mostly bare rock exposed, being above timber line. On Lease 1284,
elevations renge from about 5000 feet at the southwest corner to over 7000
feet in the northeast corner. The central section of this leasc comprises
a northwesterly trending ridge. Reference is to Figure: 3 illustrating
topographic contours; and to Figure: &4, an enlarged aerial photograph. A
topographic map has been made including the area along the base line, sce
Figure: 3,

There are several small creeks traversing the lease area, some of which
yield run-off most summer montns. These are tributary to Porcupine Creck.
With improvements sufficient water would be available to mect the needs of
a limestone quarry operation as well as canp facilities,

Vegetal cover is relatively sparse in the elevations avove 60C0 feet.
The remainder of the lease area is covered by .jackpine, spruce, halsam and
fir. Trece grozth is dense in the valley and low-lying sections.

Devth of overburden ranges from a few inches to ten or more feet in the
draws, This is composed of sand-gravel ‘and till. lMost of this material is
ideal for road cowstructxon purposes.,

7.0 LOCAL RESOURCES:

Local supplies of timber, gravel and water on the lease area are gener=-
ally sufficient to support most quarrying developnent and operational neecds.
ilovever, rights to commercial stands of timber would have to be obtained end
siimilarly for the use of stream water. All other requircments such as
building materials, equipment, supplies and labour would have to be p*OCU“Cd
in the Clintoa"area end/or through the Lower ainlaad centres. The 3Sritish
Columbia iydro 500XV EIV DC and 230KY .AC traasmission lines right-of-ways
adjoin the westexn boundary of Lot 1284, Sub-station step-dowm facilities
would have to be installed to avail electric power to the lease arca from
the 230XV line. Petrolewa bulk facilities are available in Clinton or by
tank car at liydro Station on the Pacific Great Eastern Railwav. liatura 1 325
lines comnecting the Gas Fields in dowthern nritish Columdia to the Lowe
Fainland areas service Clinton.

Fron a resource avnll pilitcy utuﬁdjo'nt the lease
uated for the procuverent of support requirements Fov line
aad lime kila pro duc;:on pUrpOSCs.

arcs Is ideall; wit-
eslonie quarrying
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7.0 Local Resdurces (continued):

Truck and rail haul facilities are readily available at Clinton.
Current costs for truck haul are $0.06 per ton mile and range from $3.20 to
$3.60 per ton by Pacific Great Eastern to Quesnel-Prince George-Vancouver
and $4.80 to ricKenzie, B.C. as reported by the P.G.E.

Markets for the salc of limestone and kiln line are availadle in the
Interior pulp mills and mining operations, sce Figure: 5. :

2.0 NISTORY:

Prospecting for limestone suitable for kiln linme purposes has been
carried out for several years in the Clinton area, Under the sponsorship
of E. Taylor-8aith of Vancouver, detailed prospecting of the Jesiond desig-
nated area, Lots 12084-1285 and extending soutneasterly toward Clinton was
carriced out in 1968-1970. Several sections were investigated end dispos-
ition was -applied for in 1969 covering the areas of Lots 1284 and 1285,
with reserves cstavlished on 12 leases encompassing 12,000 acres as showm
on Figure: 6, In April of 1971, Halibu Hetals optioned the rigihts te the
leases frow E. Taylor-Snith and, since that time, have carried out an in-
vestigation programae involving access road improvenent, topozraphical
surveys, sampling and geological survey, including 1000 feet of diamond
drilling. The purpose of that programme was to assess the suitavility of
the deposit for limestone quarry and kiln-lime procduction purposes.

Application has been made to the Department of Lands and Forests cf
British Columbia for alienation of the requisite areas for quarrying pur-
poses, At the date of this report, approval has not been received.

REGIOUAL GEQLOGY; wwe

- The regional setting of the Jesmond Limestone Deposit is within the

sedimentary and volcanic rocks of the Cache Creek Group. The area has

been mapped in more detail than in most parts of British Columbia, Reference
is to Dulletin i#44, "Geology of the Fraser Qiver Valler Between Lillooet and
3ig Bear Creek”, by ilans Peter Tuttin, 1961, of the Dritish Coluibia Depar
meat of ilines and Petroleun: Resources. Aanex: A enbodies tue sections of
that report treating with the Jesmond Deposit area, and Figure: 7 portrays
the relating geological map. ’ '

cr

Tae presented Table of Formations in Bulletin #64, relating to the
Jesmond Daposit followus.
A}

**%G20logry by E. S. Asano, D.Sc., F.G.A.C. (see References)
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9.0 Geology

Regional Geology (continued):

ERA PERIOD GRroup FORMATION ASSEMBLAGE |MEBER LITHOLOGY
Chert,Argillite
UPPER St o
DA AN ) 4 Limestone,Tuff,
PDR“IA“ Volcanic %1ows
HID-UPPER |  CACHE | MARBLE  SOUTHERN 3 |Limestone
PERvLAN CREEK CANYOQX MARBLE Chert,Argillite
HIDDL GROUP | " FORMATION RANGE 2 Linestone,Tuff,
. g 1 Volcanic Flows
PALEOZOIC PERMIAN ) N
1 Limestone With

Interbedded Chcr§

Conformable Contact

PERIITIAN

. ‘ . o Chert,Argillite
HIDDLE OR MT.SOUES : Tuff,Volcanic
OLDER DIVISION ' Flows & Limestone

|
|
|

(British Columbia Department of ilines, Bulletin 44, 1961)

The Harble Canyon limestones form a northwesterly trend that extends
from the Cornwall Hills to the northwest in the vicinity of Hat Creek where
Tertiary rocks cover niost of the MHarble Canyon limestones. The limestone helt
is flanked on both sides by older rocks and it is believed that the regional
structure is a major syncline with minor inside folds or a synclinorium, It
is within this synclinal structure divided into two units, encompassing two

. successions of argillites, that the lMarble Canyon limestones are found.

The total thickness of the Cache Creek Group is probably between 10,000
and 24,000 feet thick. Dawson (1895) established a total thickness of
10,000 feet and Armstrong (1949) established a section of 24,000 feet near
Fort St. James., The thickness of the larble Canyon varies between 3,000 to
6,000 feet thick. In tke southern part, waere thickness of the Harble Canyon
formation is 6,000 fecet, it forms a northwest trending anticlinorium over-
turned to the northeast. The rocks to the west of the Marble Ranze and
Pavilian Mountains are believed to overlie the rarble Canyon conformably.,

-

HMARBLE CANYON FORMATION

FIENDER THICKNESS ' LITHOLOGY

) I 200 to 300! Limestone and Ribbon Chert
5| 11 . 500 to 1,000° Chert, Argillite, Tuff and BDeds of
S Limestone and Volcanic Flows
m . .
~ | I1I 1,000 to 3,000 tainly Linestone but Locally Contains
73 Small Amounts of Interbedded Chert and
§ _ Argillite

Iv 3,000 to 5,000 Argillite, Chert, Limestome, Tuff,

Tuffaceous Sandstone and Volcanaics

I
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9.0 Geoloay
Regional Geology (continued):

The structural forces controlling the iarble Canyon rormation have been

sudbjected to flowage folding and faulting. Faulting has taken place on the
crests of the anticlines or in the troughs of synclines. The folding was
accorplished by some flowage dbut much fracturing of the beds. Throughout
the :larble Canyon belt the crests or troughs are characterized by irregular
contortions.

It appears that the depositional environment was a restricted basin
with the source beiag of low relief. The various methods of origin are as
follows depending on the nenber:

(1) Accumulation of free floating calcareous organisns.

(2) slow deposition with solution and re-crystallization.

(3)  Inmorganic precipitation.

(4) Formation of reefs.

(5) Algae structures in a reef. -

LOCAL GEOLOGY:

Three different members of the liarble Canyon Tormation are exposed in
the Jesmond Limestone Deposit, see dnnex: &  and Tigure: 7. The oldest is
the limestone sub-menber of Hembor II, then Members III and IV. Within the
established grid System, two types of beds of limestone weve found on the
surface. liember IV is found to the south (903- 910)and lember II is found
outcropping to the north (911-925), see Figure: 3.

The local geology is inﬁerpreted from field mapping oa 2 1:200' scale
within the grid systea and logzing of four diamond drill holes of 2501
depths wvhich penetrated the Structure in the southern part of the grid,
see Figure: 3,

It appears from field surveys that the origin of the limestone.deposits
in the Jesmond arca, are of two categories. One theory postulates that the
deposits are formed from the slow and gentle accuaulation of calcareous
organisms on the outer fringes of a restricted basin. There is a lack of
recognizable fossils in the irmediate area and this could be due to dissole-
ving of the fossils before they fell to the ocean floor or while in suspen-
sion or the obliterating cifect of subsequent ietanorprhism on the beds.
Secondly, it appears that the effect of solutioas and reerystallization upon
consolidation have played a role since evidence from drilling siows consise
tent sections of recrystallized linestone. The basin of formation could not
have beea siallow due to the ligitness of the colour and absence of fossil
Structure.” The dark sections were possibly impurities from volcanic action
which gave rise to the tuff and argillite lenszes. The environment wvas prob-
adly then at optimum Ph cornditious. Subsequent £luctuvating Ph and Eh con-
ditions 8ave risc to calcarenite depositions and gradational changes.

6.
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9,0 Geolooy -
Local Geology (continued):

The limestones within the leasc area arc pure and massive. The colour
grades from a light grey to a dark grey-brovm. They are usually found alter-
nating in light to dari laycrs. The drilled cores indicated various inteir-
fingering borders, slight facies change, intraformational breccias and slignt
graded bedding. The intraformational breccias in many cases should flow
along breaxs. 4 lense of tuff-argillite was interszacted in two drill holes
at depth of 200 fect. ‘

The local trend is a generally northwest-southeast and dips to the
southuwest. Tihe trend was estaeblished by mapping of weathering and erosional
lines. Some mewver beds have developed wecthering benches thich are topo-
graphically manifested. liember 1V appears to overlie lMenber IIT conformanbly
and is separated not by an erosional coaformity but an interfingering and
gradational confornity. The beds are massive and vast tonnages of comzercial
limestone are indicated. Turther testing is required to block cut reserves

il d

both as to quantity and quality.

10.0 LIMESTONIE RESERVEIS:

Because of the initial stage of the investigations carried out to date
on the Jesmond Liuestone deposits, only geologically inferred or iandicated

tonnanes may be presented in this assessment,

Assessment is made only for limestone reserves on Lot: 1284. 1lo inves-
tigations were carried out on Lot: 1235, waich is very rugged and inaccessible.

As showvn on Tigure: 3, the deposits rovealed to dzate on Lot: 1234, have
Scen designated as three zones, &, B and C. Geologically, Zone: &4 is con-
siderced to Le a separate formation bed to Zones: D and C. TFor the purnosces
6. czlculation, Zone: 3 is senarated from Zoae: C because of the 2,000 fea:
distance betweea the faces. They may be separate straia, obut this may oanly
Se confirized by further tests.

ZOHE: &: Yarren . Westphal (see Reference) in his Report of 1970,
calculated a reserve of 4,000,000 tons, based on a Zace 400' loag, 500' back
and 400! in height. The tenor of this limestone as sraded by him in which
e combined his sampling results with those of J. W. iicCammon of the Britisl
Colunbia Department of Mines, was sect ai: ’

Ca0 - 55.17%; <CaCO3 - 93.40%; 1203 - 0.23%; Fep03 -.0.08%

tg0 ~ 0,27%; 38i02 - 0.35%; S. - .0.00Z%; im0 - 0.003%

34

il20 - 0.00%; and Loss on Ignition - 43.,57%

. lle further gave an estimate of 16,000,000 tons potential reserve oa the
©i) acre lease area.
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0 Limestone Raserves:
.
Zone: & (continued): .

A

Check sampling by ilalibu Letals and W. G. Yahl, P.Eng., see Figure: 3
yielded anealyses with corresponding grades to the Icotpbal and lcCammon
sanpling. .

The face of Zone: A has beea blasted and as there is little overburden
back from the face, assessment of continuity of the formation is peimzitted.
o diamond drilling has been carried out on this zone, although 30' percussion
air-trac holes were drilled in establishing the face.

Access facilities would have to be improved before major workings could
be carried out. It is to be noted that this zone is at elevation 5900f plus
compared with Zones: 3 and C at 5200' to 55007,

ZONES: B and C: These zones relatci to the northwesterly-southeasterly
trending ridge situated in the south central arez of Lot: 1204, Tor the
purposes of this report, they have been separately identified with Zone: B
designated for the northwestern face and Zona: C as the southea sterly face
Sec Figure: 3.

The dimensions of the ridge are about 2500 fect in length, 500 feet in
width and the average tested visible depth - 200 fecet. Extensions are recos-
nizable as to length, width and depth. There are additional face opporitunie-
ties along the easterly side oi the ridge for quarrving opportunities, sece

Fiz gure: 3.

We G. Wahl, P.Eng. in his Letter-Report of 30 June 1971 (see aAnnex: 2)
presented a reconnaissance estimate of 4,000,000 tons of Jlgn purity lime-
stone grading approximately: CaO - 55.30%; g0 - 0.82%; Fe203 - 0.077%;
41203 - 0.074%; Si02 - 0.23%; S. - 0.021% and with loss on ignition 43.45%,

Zone: B nas been drilled and blasted and a face 150 feo: wside and 60 feet
iigh established and has beea cleared o distance of 200 feet Sack froia the
face. The volunie of rock in this section is calculated to be of the order of
300,000 tons.

e

‘e

Sampling of tihe face and surface returned these analyses:

Keanedy Van Saun test (across the face):
Si02 = 0.10%; Fe203 - 0.02%; Ca0 - 55.4%%; S.. - 0. 003/,,
Undetermined - 0.33%; Loss on Ignition - 44.
(sec Figure: 3 and Annex: C)

Crest Laboratories Ltd analyvsis of surface sample #356628 jielded:

§iG2 ~ 0,25%; 12203 = 0.J0%; 30 - 0.477%; Ca0 - 55.22%
and Leoss on Ignition -.43.60%
(sce Figure: 3) S

“one: C has been mapped in detail
“Lgur

, e .
(4 holes 250 feot in length, sce ¥

, surface senpled and dicmend driliced
e: 3). '
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10,0 "Limestone Reserves:
Zones: B and C (continued):

‘s G. Wahl, P.Eng. has presented a Quarry Pit Layout for this scction
inferring a tonnage of 300,000 tons (seec References) with an approximate
analysis of:

CaO - 53.17%; 1g0 - 0.97%; Si0y - 0.96%; 41203 - 0,54%;
Fe203 - 0.40%; S. - 0.05% 2nd Loss on 8aition (calculated - 43.9%)

Extensions to this zone are possible but quality of the stone will have
to be proven by further tests.

In summary and on the basis of available information, the reserves of
limestone of commercial grade that may be coasidercd to be potentially avail-
able in Zones: 4, B and € are set at the following:

ZOXE: A

Z20dE: B

t

4,000,000 tons plus additional tonnages,

300,000 tons plus possible extension in depth and
longitude,

ZONE:

[}
]

300,000 toas plus possible extension in depth and
: : longitude.

Further tests are required to confirm the suitability of the 40,000,000
tons residual in the Zones: B - C ridge as well as to recveal whether there
arc additional =zones of commercial grade on the lease area.

11,0 ETALLURGY: ;
ilietallurgical testing has been completed in so far as representative
Source material is available from the deposit faces now opencd., These tests
save included cihemical analyses from various sections of the linestone deposit
2s well as a bulk sample froa Zone: B which wvas tested by Kennedy Van Saun
Corporation, Danville, Pennsylvania.

.

The results of this test are given in Annex: C. \s noted thercon, viz:

"The above results shiow that this linestone can be nandled in a
KVS prehecatex systenm without excessive brealdowa aad that the resulting
Guicklime has sufficient strength for application of a contact type
cooler, Attached chenical analysis shew the limestone to be of a high
wality, extremely vhite, strong, and of low sulpiaur contents."

The chemical analyses recorded:

SiG2 - 0.100%; Fez03 - 0.020%; Cad - 55.44%; S. - 0.035%;
Loss on Igaition - 44.1% and Undetermined - 0.330%

In addition, Iennady Van Sauva have sutmitted a detailag
ity designed to use Jesimond Linestone

the line durning lacll

.-
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"11.0 GFetalluray (continnued):

nd 300 tous per-day, based

8]

sized capacity operations of 200-220 tons per day
on using residual oil as a fuel source.

It is my opinion that it would be desirable at this time to defer final
selection of the lime kiln plant until nore information may be procured ro-
lating to possible new designs which have a lover and more efficient heat
rate. '

The design sulmitted by Kennedy Van Saun proposes a heat rate of 5.3 to
5.8 x 105 BiU's per ton of product,iccording to techaical information, other
designs are now being developed with heat rates between 4.0 to 5.0 x i05
BTU's per ton. Because of the increasing cost of fuel throughout the world,
every consideration has to be given to this cost item of production,

The location of the proposed kiln site is shown on Figures: 2 and 4,
vhich is ideally situated for rail haul, water and power resources and other
facilities. - '

.

Costing of producing lime would be in the $10.00 - $14,00 range per ton
dependent upoa plant capacity and rate of production.

12,0 MINING:

(2]

on a
?

lized in

" Quarrying operation would be carried out from one or more faccs
bench method. Details of the nining methods would have to bLe fina
accordance vith the location of the pits and tie rate of ni

In turn, these features would depend upon market opnortunit
block is preseatly drilled rcady for blasting in Zone: D.

.

ies. & tonnage

Use of maxirum sized drilling, loading, crushing and stochkpiling equip-
ment is contemplated., Details and selection of tie equinment would have to
be finalized prior to commencelent of operations,

Costing of quarrying and crushing would be in the $0.75 to $1.50 ranze
Per ton dependent on volume produced, :

13,0 ARKETS:
—

1 respect to line-
in zeneral, ac

Studies have been carried out during the past year wit
Stone rock and kiln lime market outlets in Dritisn Colun
well as those imiediately accessidle for Jesronad product
Coluinbi.a, : '

G o
s
Lde I‘,

.

Currently, in Sritish Coluabia, the an

aal marker for lime aad limestanc

t
st Coluwabia iinistos
t value of §3,350,000.00 (1253).

.

according to the Brit:i
ton range with a marke

10.

]
ning (tons per dax).

1
steir of iiines Reports is in the 2,060,900
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13.0 rliarkets (continued): -

No comaercial lime is manufactured in British Colunbia apart from that
produced by the pulp and paper companies for their own consunption. Bull
supplies arc imported irom Tacoma, Washington and Kananaskis, alberta and,
fn the future, may possibl: be supplied from the currently proposed Por
liells Plant in Surrey, British Columbia. .

Figure: 5 depicts the relationship of the Jesmond property to lime
consuning industries in British Columbia. ,

According to current studies, there is a market for 50,000 - 100,000
tons of quality limestonc in Central British Columbia, supplring the pulp
and paper industry, the glass, agricultural and other wholesale outlets.

Currently, the pulp arnd paper industry in British Colwabia purciases
or consuies approximately 25,000 tons per year, which will increass to
40,000 toms per ycar by 1975. The plants located in Central Dritis
bia serviceadle from Clinton either by truck haul or rail haul along the
Pacific Great Eastern consuie 15,000 tons of lime per vear which will incresse
to 30,600 tons by 1975. The location of these plants is showm on Figure: 8§,

Currently, the mining industry in British Columbiz coasumes 10,990 tons
of line per year, which will increase to about 60,000 tons per year by 1975.
Several mines are directly serviceable frem Clinton, sce TFigure: 5 and are
projected to have a lime consumption of about 30,000 tons per vear by 1973
vith planned expansion,

Other markets for the glass, agricultural and wioleszle outlets coasume
some 10,000 - 15,000 tons per year. .

. The marketing value of limestone in the Clinton arsa is $3.50 « §5.00
per ton and for lime $20.00 -~ $25,00 per ton. '

14,0 SCHEDULE: - .

Sudject to controlling technical, economic and financial factors relat-
ing to feasibility considerations, a works schedule for carrying out the
definitive investigations, initiation of limestone quarry operations, and
considerations for a lime kiln design and construction engincering studies
ard construction-in-operation phases, would involve tiie following perinds of
tine from the date of validation for the project.

~

Definitive InvestiGatioNeeeceeeeeceaceorooocnoocnssocaoncess 3 months
Limesione GUarry OperalionSeeeeseeeeecessesccsesscseeassnsse L month
Design and Construction Studics for Line ¥ilfeeeeeseeceseess 3 months
Construction and In-Cperation Phasing for Lisie Kilfeweeeee.. 12 months
ascceleration of this schedule could be possible but would depend prim-
Arily upea the denree of wisk assuned and the av: L D markets for

M -~

“@ products ang Iineaciopn oI the preject.

v



12,

0P O THE JESIOND LTHBSTONE PROJECT OF VALIBU LETALS LTD. (iL.P.L.)

5.0 C.P

PITAL REQUIDEIENTS

v

The financing that would be required for the project through to lime
production is estinated at the following amounts, exclusive of purchase and
rental costing for the lease, . :

It

DEFINITIVE IIVLSTLGATIO“S'

$ 30,0080.0C

1. Diarond Drilling, 2000 feet.eeseeewo... $ 20,000.00
2. Geological & Ingincering StudieS.e..ese. 5,000.00
3. Analyses and TeStScecescceccoscccncnons 1,500.00
4, Administration & 11iscellcneotSeeeeeeess 3,500.00

QUARRY OPERATION (assunes Sub-Contractor engaged to
process limestore material and stockpile at pit,
haulage and delivery charges to be borne by Purchaser):

'lo che al P;.e‘):.’:a\_IOLI....-...........-... $ 3 OOO 00

2.  Administration & Controls (5 months)... D,CO0.00
3. ..AllscelluneouSoa.ccoooocoooooooao.ncoc-o 21000000

-
s
0]
(%]
(@)
O
.
[
[}

JHE KILE 200-220 T.P.D. CAPACITY :wn:

Q1¢‘?)NJF*

Plant & EQUipienteecececeescessecesncsaas 3350,000.0!
Construction & ErectionNeecececcsescasss 000,000,060
Engineering & DesiZNeessesccececcaseses 150,000.00
liiscellaneous Equipnent & Suppliess.... 100,000,00
. In-Service Costs...............:....... 50,000.00

$1,750,00C.00

**x% Cosling for 300-330 T.P.D. would approximate $2,000,C00,.C0

PLANT ARZEN, TRACKAGE AND LOADIIG FACILITIZES:

is to be noted that the s

Loading FacilitieSeesesesnssesccssesees  10,000.00
[ ] IIiscclla‘A]eous....-"....' ®® OO OO LOONSTOODS ]'O’ OOO.C‘O

U‘J-\:»N}—-‘

- Land, 15 L“lC. on ’-L"'.."—Ckaseooo-oooooco-o-- $ 15,000030
Track z .\lhlt-ol‘-" Ta“s..oaobootocoocoo.o S,OO0.00

$  $0,000.09

TOI“\-L..c.o.o-oac.oo..ooo

$1,850,000.00

sur of $1,850,000.00 exclusive of lease

Purchase is the total reguireisent for a COuvovlte l:ncv\ ne-lime kiln nro-

QLCLng operation,

¢ undertakea viz. & quarry limcstone supply pnase and ultimately,
sriate markets develon, for a llneogone-llac counler producing-marieting

vperation,

By

It naust be recogaized that progressive developrent may

if anpro-
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156.0 SOURCE OF FuiDS:

The requisite programmme to be used as_the basis for the source of
funds is not proposed in this submission, Undoubtedly, it will be on an
cﬂu..t"-dch bg..:...S. » ) . -

Respecifully suL;..L..xgEedy,,_

TERIICE '.\. .JI‘\)"“
CLINE P?OD S CQ.'" ..TI

' ,‘ 't VT ’1'-'- (o)
. . : '\\'“""’l’{:E of .



e
B

~h ot =

CERTIFICATE OF QUALIFICATIONS

I, Terence A, Rourke, P.Enz. (P.Q.), Lime Products Consulting
Eng]nccr, oi Upper Long Beack Road, n.?.w3, elson, British Columbia
hereby certify that: -

1. I am a graduate of Miniag Engincering of queen s UnlveLsi ty,
Kingston, Ontario, B.Sc., 1948 and have becn practising my profession’
for 23 years. -

.

2, I am V1ce~P*e51dent of Poainion Lime Ltd., a company incor-
porated in the Province of Quebec and have been responsitle since 1950
for the design and operations of the quarrying and lime calcining pro-
duction facilities and the marketing therefronm of the products in ’
tastern Canada and North Eastern United 3tates.

.

3. I an a menber of tihie Corporation of Engineers of Quebec.

4, I am a member of the Canadian Institute of lining and
Hetallurgy.

5. I an a member of the Engineering Institute of Canada,

.
ve

6. I am a wmember of the American Society of Testing Materials.

7. I have been a Director of the National Lire Association and
of the Canadian Lime Association.

8. I have no direct or indirect interest whatsoever in Jesmond
Lime Products Properties or Associations, or in Halibu ietals Ltd.
(¥.P.L.), nor do I expect to receive aay interest, direct or irdirect
in the properties of Jesuond Lime Products or Associatioas or Halibu
detals Ltd. (I1.P.L.) or any affiliate or aay security of the corpanies
or affiliates

9. The findings of the accompanying report are based on ny
personal examinations of the Jesmond Limestone Deposit during the
swmer of 1971 and review of all available information relating thereto.

DATED at Vancouver, British Columbia, this 15th day of December 1971,

\
\ B ‘
M .
zn:,fcv';; .f“‘og:l,;s«,- Y .1:\3:; (z .Q )
! Q\CTS CO.ISLZLT}:IG.LL\GIJ
S

NI A et LR e S b s e

14,
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SINCE 1907 .

KENNEDY VAN SAUN CORPORATION

. s uBSIDIARY OF MecNALLY PITTSBURG

DANVILLE, PENNA,,U.S.A. 17821
TELEPHONE 717/275-3050
CABLE: JEKENGINE. DANVILLE
TELEX NMUMBER €41-410

August 12, 1971

'n.«_‘ylﬂark Engo Ltd.
1063 Balfour St.
vancouver 9, B. C., Canada
oT: Mr. W. J. Weymark, Director

Subject: Limestone Evaluation Tests
Malibu Metals, Ltd. (N.P.L.)

Dear Mr, Weymark:

.WC have completed the following evaluation tests on the sample
of limestone submitted by Dominion Lime, Ltd.

. (A) Visual Inspection: :

: Sample of stone received in burlap sack showed no. appreciable
breakdown during transportation. Medium grey color, fine
grain, unform structure, and no adherent surface dust.

(8) Apparent Density of Limestone:
Average 2.67 gms/cm3

(C) Loss on Ignition of Limestone:
Average 44.02% S

(D) Apparent Densitv of Lime:
Average 2.56 gms/cm”

{£) Potential Decrepitation of Limestone:

2000 n " " " n n ‘ n

: Temp. OF . Results

i 500 . No cracks, dust, or decrepitation

i 750 n " M " n

§ 1 " " n n

.{ . iggg n n [1) n n ’

\ .

! 1500 n ] B " Coon ,

; 1700 Slight cracking, no dust or decrepitation
¢ 1800 . " ooon " 1] n n

[ .
: \#)  Abrasion.of Limestone:
: Breakdown lst 500 revolutions = 3.3%
¢ Breakdown 2nd 500 revolutions = 1.9%

-~
TrAnT: DANVILLE, PEHNA U & A,
SALLS OFFICES owASVILLE. PLNNA U S A, 17821 NEW YOAR, M. Y U.B A, 1002 408 PAAR AV, CABLE ADORLSS! SJERENOINE, N.Y.C.



| ARNEX: C-2,
KENNEDY VAN, SAUN CORPORATION

Page 2
",.}-:.drk Engo Ltdo

(.+) Abrasion of Lime:

Breakdown lst 500 revolutions = 10.2%
Breakdown 2nd 500 revolutions = 3.7%

f(g) Volume Change during Calcination:
; Average 41.60% Shrinkage

f(x) Chemical Analysis of Limestone:
(SEE ATTACHED LAB. REPORT)

The above potential decrepitation tests are conducted by shock
heating the stone at the temperatures listed, and lime procuced
at 2200°F for lime abrasion tests.

(OMMENTS: The above results show that this limestone can be

: handled in a KVS preheater system without excessive
breakdown and that the resulting quicklime has

{ sufficient strength for application of a contact type
cooler. Attached chemical analysis show the limestone
i to be of a high quality, extremely white, strong, and
of low sulfur contents.

Plecase evaluate the above results, and advise if you have any
further questions.

Very truly yours,

!

[ .

| ~ KENNEDY VAN SAUN CORPORATION
| | ;b~yL (y=

i J. Wilver

i Manager of Test Facilities



- KENKN

- s 4 m—— e ——

DANVILLE, PENNSYLVANIA

LABORATORY REPORT NO....62918-1

EDY VAN SAUN MFEG. & ENG. CORP,

DATE: 8-2-71

ANV

lal
[orS

(:, Weymark Eng./Malibu Metals

' .

i Limestone

q:on: Medium grey color, fine grain, uniform, no surface dust.
i

L

!Z

CHEMICAL ANALYSIS

T $AMPLE No. 1 No. 2 No. 3 No. 4 REMARKS
i 0.100

Lo

P 0,020

8 o 55.440

t Nil

}u 0.005

i

?}&mbn 44.100

F

P

f, -

{'¢ aNED 0.330

b 100.000 ¢
?‘ Very pure caléium carbeonate rock, lime produced extremely
: white of excellent quality.

i .

;i

!

Respecifully submitted,

KENNEDY VAN SAUN MFG. & ENG. CORP.

—

\

. /
N7 ——
.. .' 3 /L""‘ '
4

CHIEF CHENISY

2
-
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