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INTRODUCTION:

This proposal by Yava Mines Limited to commence an underground
development program to be followed by room and pillar stope
mining on its Silvermines property at Salmon River, and the
concentration of lead ores at its existing concentrating
facility eight miles distant at Lake Enon, is submitted in
confidence to the Department of Mines, Province of Nova Scotia,
as required under the Mineral Resources Act Part IIT.

There has been completed on the Silvermines property 104,000
feet of diamond drilling over a period of 15 years, 1962 - 1377,
and several feasibility studies at different tonnages and grades
of lead ore but at no time has any underground development,
overburden stripping or removal of part of the deposit taken
place, with the exception of a small surface sample of 50 tons
of mineralized rock taken in 1964 for mill tests.

In 1975 the control of Yava Mines Limited was purchased by
Barymin Explorations Limited, and that Company's subsequent
review of the diamond drill information indicated the potential
viability of an initial 500 ton per day mining operation in the
West Zone of the deposit. When in 1977 the opportunity arose

to purchase, on favourable terms, an existing concentrator in

‘the close vicinity of the deposit, it was decided to undertake

a close patterned diamond drill program over the proposed area

to be mined to confirm the grade and uniformity indicated from

the previous wider spaced drilling. When results from the
drilling were confirmatory, a decision to purchase the concentrator
with a view to bringing the property to production was made.

The final drilling results have adequately confirmed the tonnage,
grade and continuity of the ore in the area proposed to be
mined and financing plans to place the property into production




at a rate of 500 tons of ore per day have reached an advanced
stage. These plans contemplate equity financing in an amount
of $1,500,000 to undertake an underground development program,
followed by bank debt financing of approximately a further
$gigggigp0 to complete equipment purchases and provide working

capital.

The underground development program is intended to determine

the following:

1. Secure an accurate report on rock conditions és regards
rock strengths, rock hardness, drilling speeds, ground
water conditions and pumping requirements, road
conditions for trackless haulage, etc.

2. Determine ore grade correlation with diamond drill

results.

3. . Undertake modification of the concentrator to handle
lead ores from the deposit and make plant test runs
to determine the most efficient treatment procedures.

The results of this program will indicate the proper mining
and metallurgical procedures to follow and provide accurate
information on operating costs and on the final equipment
required to place the property on a regular production basis.

From the information available at this time there are sufficient

e T T
ore reserves ndicated for a 500 ton per day mining operation
over a perlod of about seven years within the zone proposed to

be mined. There is also indicated possible additional T¥aserves
elééwhere in the deposit to provide either many additional years
production , or, depending on economic circumstances, an increased
rate of production over an adequate life of mine period. The



preliminary mining operation combined with further exploration
in the future will provide the best opportunity of realizing
the optimum potential of the deposit as a whole.

M. F. Nicholson
President and Director
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CORPORATE INFORMATION:

Yava Mines Limited was incorporated in 1964 under the Companies
Act of Canada. It is registered under the Domestic, Dominion
and Foreign Corporations Act of Nova Scotia. The address of

its Agent in Nova Scotia is:-

Mr. Frank M. Covert,
Bank of Canada Building,
1583 Hollis Street,
Halifax, Nova Scotia.

The address of its Head Office is:-

Suite 1500,

2 St. Clair Avenue West,
‘poronto, Ontario. M4V 1L5.
Telephone: (416) 923-6558

Plant: Enon, Nova Scotia
(902) 587-2156

vYava Mines Limited is a wholly owned subsidiary of Barymin
Explorations Limited. Barymin originally held an 8.70% interest
in Yava Mines through ownership of Gunnex Limited and eventually
purchased controlling interest of 57.82% from Phelps Dodge
Corporation of Canada, and 33.48% from Talisman Mines Limited.

The Officers and Directors of the Company are:-—

M. F. Nicholson - Toronto - President & Director

R. C. J. Edwards .- Toronto - Vice President & Director
F. A. Schulman - Toronto - Director

J. N. Botsford - Toronto - Director

N. B. Ivory - Montreal - Director

vava Mines TLimited has 100% ownership of the Silvermines Property
which consists of 116 mineral claims which cover the lead

sulphide depesit.
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The Parent Company, Barymin Explorations Limited is an Ontario
Corporation, .incorporated in 1956, with its Head Office at:~

Suite 1500,
2 St. Clair Awenue West,
Toronto, Ontario. M4V 1L5.

Telephone: (416) 923-6318

The Officers and Directors of the Company are:-

F.
R.
M.

A.
C.
F.

N.
H.

B.
H.

Schulman
J. Edwards
Nicholson

Botsford
C. Holman

Ivory
Stodard

- Toronto ~ Chairman & Director
- Toronto - President & Director
- Toronto — Secretary-~Treasurer &
Director
- Toronto - Director
- Dublin, - Director
Ireland
- Montreal - Director
- Toronto - Director

The shares of the Company are listed on the Toronto Stock Exchange.

Capitalization is authorized at 8,000,000 shares of no par value

with 5,090,344 shares issued.

Transfer Agents:~

Canada Permanent Trust Company,
20 Eglinton Avenue West,
Toronto, Ontario. M4AR 2E2.

Engineering Consulting Services:-

Mr. J. N. Botsford, B.A.Sc.,M.E.,P.Eng.
is providing full consulting services
to Barymin and Yava Mines in connection
with the development and operation of
the Silvermines lead deposit.
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GENERAL INFORMATION:

(a) Property Description

(1)

Mine Area

The Silvermines Property of Yava Mines Limited
consists of 116 mineral claims located in Cape
Breton County, Nova Scotia, approximately 27
miles southwest of Sydney. Sydney is a city of
50,000 population, a major seaport on the
Atlantic seaboard, the location of the Dominion
Steel and Coal Company plant and the centre of
the Cape Breton coal industry. The city is
served also by rail and air transportation

facilities.

The geographical location of the property at
Big Glen, in the Salmon River Basin area is:-

Longitude 45° 51'36" North
Latitude 60o 24'18" West

A paved road extends from Sydney for a distance
of 17 miles via Highway 327 to Marion Bridge,
and then via the Salmon River road, a gravel
road, continues for another 10 miles to

Silvermines.
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(ii)

I1T - 2

Plant Area

In 1977 Yava Mines Limited purchased a concentrator
from Kaiser Celestite Mining Limited at Enon,

Loch Lomond, a distance of eight miles on the
Salmon River Road beyond Silvermines when
approaching from Marion Bridge.

Until the end of 1976 the plant was used to
concentrate strontium ore mined in its immediate
vicinity and concentfates were trucked by road
to the Kaiser Strontium processing plant at
Point Edward, Sydney, a distance of approximately

35 miles.

The plant consists of conventional crushing,
grinding and flotation equipment which can

be used for the concentration of lead ore from
the Silvermines deposit. Previous mined out
quarries close to the concentrator, into which
tailings from the previous operation were piped,
provide ample capacity for continued plant

operation over many years.

A gravel road extends from the concentrator
a distance of about nine miles to No. 4
Highway at Big Pond situated about 20 miles

south west of Sydney.
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(iii) Mineral Rights

The mining area consists of the following mineral

claims:-

Development Reference
Licence Claims Tract Map

0018 ABCE 88 1iFl6B
(70 clains) FGHL
MNO

CDEF 105 1iFleB
JKLT :
Q

A 9 11Flé6C

ABCD 8 11FleC

EFGH
JKLT

JKLM 7 11FleC
NOPQ
CDEF 6 11FleC

ELMN 102 11Fie6B

BCDE 103 11Flé6B
FGH

MNO 920 11F16B

CDEF 8BS 11lF16B
GHJQ

- mil HE BN BN N Il B bl AN E BN B G D D B aE e
o]
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Development Reference
Licence Claims Tract Map
0ol¢ JKPQ 88 11F16B

(46 claims)

ABGH 105 11F16B

ABCD 104 11FleB

EFGH

JKLM

NOPQ

KLMN 89 11FleB

opP

JKLM 103 11FleB

NOPQ

ABCD 7 11Fle6C

EFPGH

All of the above claims are in good standing,
with annual renewal fees of $40/claim having
been paid January 14, 1977.
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(iv)

III - 5

Surface Rights

Big Glen District

Reference Map C.B. 25 Crown Land Forestry Series,
Scale 1l: 15,840.

{aa) Crown Lands on which mineral exploration
rights granted to Yava Mines Limited by
Department of Lands & Forests and on which
a mining lease is now sought from the Crown.

(1) Ungranted Lot between Lots 18230

& 15470 200 Acres
(2) Lot 16440 100 Acres
(3) Lot 16439 95 Acres
(4) Crown Land between Lots 16070 .

& 15470 100 Acres

495 Acres

(bb) Surface Right Ownership by Yava Mines Limited
on which mining lease is now sought from the

Crown.

(1) Lot 15470 (Murdoch Morrison) 100 Acres
(2) Lot 16437 (Archibald Morrison) 5.25 Acres

(3) Lot(D. Morrison deceased)
between Crown Land lot (aa) (1)
above and Norman Macbonald
Certificate No. 6 200 Acres

305.25 Acres

A11 the above constitute land areas held in
connection with the proposed mining operations

of Yava Mines Limited.

In addition, Yava Mines holds the following surface
rights for purposes of continuing exploration.
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(ce) Crown Lands on which exploration rights
granted by Department of Lands & Forests.

(1) Triangle south of 5212

(2) Grant 19561

(3) Petition 12668

(2) Petition 13628

(5) Petition 17294

(6) Petition north of Grant 19657

(7) Ungranted land east of 19657
and west of Certificate 88
Ronald MacKinnon

(dd) surface Right Ownership by Yava
Mines Limited.

(1) Grant 16070 Rev. D. Sutherland
{(2) Grant 19709 Malcolm McDonald

(3) Lot between Grants 16070 and
19709

30
260
100
100
112

38

290
930

50
100

100
250

Acres

Acres

Acres
Acres
Acres
Acres

Acres

Acres

Acres

Acres

Acres

Acres
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{(iv) Surface Rights (Cont'd)

Enon, Loch Lomond District
Reference Map C.B.

(ee) Surface Right Ownership by Yava Mines
Limited incorporating the Concentratoxr

and tailings pond areas.

(1) Tract No. 209 (Neil McVicar) 200 Acres
(2) Tract 15468 (E. T. Mosely) 46 Acres
(3) Tract 406 (D. R. MacDonald) 100 Acres

346 Acres
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GENERAL INFORMATION: {(Cont'd)

(b)

Mine Property History

The property was acquired by staking in June, 1961,
by Talisman Mines Limited. There followed an
exploration programme consisting of geochemical and
geophysical surveys followed by diamond drilling in
1962 which consisted of 28 holes for a total depth
of 9,637 feet.

In mid-1962 Phelps Dodge Corporation of Canada
purchased a major interest in the property and
continued to extend all phases of the exploration
programme, through a wholly owned subsidiary, Winslow
Mines Limited. During the period September, 1962
through 1969, there was in excess of $750,000 expended
on geochemical, geophysical, diamond drilling and
other forms of exploration. The diamond drilling
portion recorded the completion of 219 surface holes
for some 81,000 feet of drilling. Also a small
surface bulk sample of ore, metallurgical tests and

feasibility.

In 1975 Barymin Explorations Limited acquired the
controlling interest in Yava Mines Limited by purchasing
997,500 shares from Winslow Mines Limited. Subsequently
Barymin purchased the outstanding balance of shares '
from Talisman Mines Limited and secured 100% ownership
of Yava Mines Limited and the property.



(b)

Mine Property History (Cont'd)

Additional close spaced surface diamond drilling of
69 holes for some 14,000 feet was completed by Yava
R Y

in mid-1977 to facilitate the planning of an under-
ground development and production programme.

I1IT - 9
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GENERAL INFORMATION: {Contd')

(c) Development to Date

Since early 1962, the contact between the Pennsylvanian
sandstone and the Windsor shales has been intensively
tested along an 8 mile strike length. The programme
has employed geological mapping, geochemistry,
geophysics and diamond drilling.

To date, 316 holes have been diamond drilled for a

total of 104,658 feet. The holes have explored a strike
length of 38,000 feet with a maximum distance of 2,400
feet, between holes. More closely spaced holes were
drilled in a rectangular area measuring 12,500 feet
along strike by 3,500 feet in the direction of dip.

In the area of more closely spaced drilling, the three
zones of higher grade mineralization were drilled at
250 feet intervals on sections 300 feet apart. Between
these zones and down dip from them, holes were usually
spaced 1,000 - 1,200 feet apart.

During 1969, in an area 500 feet square in the centre

of the eastern zone, holes were drilled at 100 foot
intervals to prove continuity of a unit higher grade
than that of the zone as a whole. The detailed drilling
established this continuity.

Likewise, in 1977 an area l,lOO‘feet down dip by
1,000 along strike was drilled in the west zone at



(c) Development to Date (Cont'd)

Ii1 - ll.

100 foot intervals. The results of this diamond
drilling supported revised thinking as to the origin
of the deposit and likewise proved the continuity

of the deposit in this highexr grade area.
of the area drilled was limited in a down dip direction
by the Salmon River and along strike to the northeast
by completion of programme requirements at this time.
Drilling results indicated the deposit continued in
both directions and was open for further development.

Expansion

The following is a record of surface diamond drill’
work completed on the Silvermines property.

Diamond Drilling

Completed by or Time No. of D.D.H.
Under Direction of Period D.D.H. No's. Footage
Talisman Early 1962 28 ‘1-28 9,637
Phelps Dodge Sept./62- 190 29-218 69,412
{Winslow) Oct./63 e
1964 & 1969 29 219-247 11,649
Yava May 11 - 69 248-316 13,9260
: July 21/77
TOTAL 1962 - 1977 316 1-316 104,658
(15 years)
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RESOURCES ¢

Geologz

An extensive mantle of drift, varying in depth from
15 to 75 feet, obscures most of the property. Outcrops
are few in number, usually small and widely scattered.

The claims are underlain by Precambrian and Palaeozoic

formations, occupying a basin structure elongated along
a northeast - southwest axis. The dip of the formation
is relatively flat at a more or less uniform 15 degrees

+o the noxrthwest.

Lead sulphides in the form of galena occur in the
bottom 80 feet of a medium to fine grained Pennsylvanian
sandstone which was deposited in the Salmon River basin.
In the vicinity of the lead deposit the basement rocks
consist of Devonian felsite porphyry (rhyolite) overlain
by shales and limestones of the Windsor Group.
(Mississippian), which are in turn overlaid by the
Pennsylvanian sandstones, at the base of which the lead

deposit is located.

The mineralized area is divided laterally into 3 zones,
known as the East, Central and West Zones, by two basement
ridges which trend north. The 3 zones cover a strike
length of 11,500 feet. The mineralization occupies the
valleys between the ridges with higher grade lead values
extending the surface down dip for a length of about

2,500 feet, which at this point is approximately 800

feet below surface.
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Geology (Cont'd)

In the West Zone, the ore horizon follows the sandstone-
shale contact with the base of the ore horizon not over
10 feet above the shale.

There are some structural irregularities in the
sandstone-shale contact; but for the most part the ore

in this zone is regular.

In the Central Zone, a sandstone=shale contact forms

a ridge. The ore horizon is at the base of the sandstone
on top of the ridge but does not follow the sandstone-
shale contact into the flanking basin, remaining about
60 - 70 feet above the contact.

In the East Zone, the sandstone-shale contact forms a
basin or trough. The ore is at the base of the sandstone
toward the edges of the basin; but is above the base in
the middle of the trough.

From the drill core, the Pennsylvanian sandstone appears
to be a reasonably competent rock; and satisfactory

for mining purposes.
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RESOQURCES : (Cont'd)

Mineralogy

Lakefield Research of Canada Limited undertook a
programme of bench concentration tests on samples of
split core from diamond drilling the Yava property in
compliance with a letter of request dated March 25, 1974
from Phelps Dodge Corporation of Canada Limited. The
objectives of these tests were to produce a marketable
lead concentrate and to determine by analysis the
variety of elements in the concentrate on which penalties
might be levied by smelters. A bulk lead concentrate
was produced in a 3-stage locked cycle test and the
concentrates from each cycle were combined to produce

a lead concentrate assaying 73% Pb. with a recovery of
%0.1% Pb.

The lead concentrate analysis showing elements present

follows: -



AT IRy Y F WALy WrArELTNTWTTY e

* ounces per ton

L LARKERIELD IREsKKARCH 010 CANADA LMITD

I LAKBKFIERLD, ONTARIO P:
R £ I— A CANADA v -4
RO AP *@ertifivate vf Analysis
el é\\\ .- o | Date; _Jiay 17, 1974 i
RN Received:  March 26, 1974
From: Phclps Dodge Corporation of Canada Ltd., Our Reference No. L.R._1705_ |
Suite 1106-55 Yonge Strect, :
Toronto, Ontario M5E 1J4.
Samples submitted to us show results as follows: Invoice No.
Pb Concentrate - Test No. 3
Element . Percent
Lead (Pb} . : 72.85
Zinc (Zn) . 2.32 i
Iron (FPe) 2.58
Nickel (Ni} 0.002
Copper (Cu) , ¢ 0.013
Bismuth (Bi) 0.002
Carbon present as carbonate {(CO) 2.04-
Carbon not present as carbonate 1.37
Arsenic (As) 0.008
Antimony (Sb) 0.003
Sulphur (S) . 15.3
Silica (510,) PR
Alumina (Alz G ) , 0.42
Lime (Ca0) ' 0.32
Magnesia (MgO) i . 0.12
Barium {BaO) . 0.004 jop.in e
- e —
Silver (Ag) —0.86

Mr. D.A. Firth (2) ‘ SIGNED :
MANAGER
A.G. Sccbie, P. Eng.,
c:ﬁua[:ysu and .:4“430;9 - dmmamf ff)wausédg cﬁ’zszauﬂ - Pilot Plant !f:wcs.‘.igatiuus



(b) Mineralogy (Cont'd)

IV -5

The major sulphide mineral present'is galena. Any

other metals present are in very minor quantities

these being zine and silver.

A semi-quantitative spectrographic analysis was conducted

on the diamond drill core and the concentrates with results

as follows.

Semi-guantitative Spectrographic Analysis

Element Head Conc. Element Head Conc.
Aluminum {(Al03) H M Manganese .12 .023%
Antimony - - Magnesium (MgO} .5% 1 B
Arsenic - - Molybdenum - -
Barium .03% .01% Neodymium (Nd;03) - -
Beryllium (BeD) - - Nickel : .001% .001%
Bismuth - .001% Phosphorus - -
Boron - - silver .01 oz/t 1 oz/t
Calcium {CaO) 1% 1% Silicon (8i0j3) H H
Cadmium - .01% Sodium {(Naj0) .1% -
Cerium {(CeO2} - - Strontium - -
Chromium .01% - Tantalum (Taj05) - -
Cobalt - - Thorium (ThO02) - -
Columbium (Cbz05) - - Tin - -
Copper .005% .01% Titanium 2% 01%
Gallium - - Tungsten - -
Germanium - - Uranium (U30g) - -
Iron {Fe) 1% 1% Vanadium -01% -
Lanthanum (Las03) - - Yttrium (¥503) - -
Lead M H Zinc . 3% M
Lithium (Lip0) - - Zirconium (Zr0j} .01% -
Figures are approximate:
CODE: H - High -10 - 100% approx.

M - Medium -1 - 10% approx.

L - Low -.1 - 1% approx.

- Not detected - Elements

X Not looked for
< Less than

looked for but not found.
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Mineralogy (Cont'd)

The Atlantic Industrial Research Institute at Nova
Scotia Technical College, Halifax, conducted a series
of metallurgical tests under the direction of

Mr. M. A.K. Grice, on samples of Silvermines ore

from the Yava property supplied from the close spaced
diamond drilling programme conducted from May through
July, 1977 on the West Zone of the deposit. During the
course of these tests a semi-quantitative spectrographic
analysis on the lead concentrate (77.6% Pb.) was made,
the results of which are recorded on the following
page. These results corroborate those secured by
Lakefield Research of Canada Limited in 1974.



szp - 61977

v - 7

ATLANTIC INDUSTRIAL RESEARCH INSTITUTE HOYA ECOTIA TECHHICAL COLLEGE
' HALIFAX, HOVA SCOTIA
TELEPHONE 428-8300

Laboratory for the lﬁvesfigaﬁon of Minerals
Atlantic Industrial Research Institute

Nova Scotia Technical College
Halifax, N,S. B3J 2X4

August 31, 1977

Semi-quantitative Spectrographic Analysis

Sample: Lead Conc (77.6% Pb) from floatation tests for Barymin Explorations

Limited.

Element % Element . %
Al .2 Mg .02
As <,01 Ni .001
Ba .01 Ag .006
Be <.001 Si . .55
Ca .03 Sr <,001 -
Cd <,01 Sn .001
Cr 001 Ti . .04
Co .001 U <01
Cu .007 \"2 <.001
Ga <.001 Yb <.001
Fe 1.0 Zn 1.2
Mn .005

< less than

Elements not showing were not detected (not present or below sensitivity of instrument)

No analysis For“Li, Eu, K, Pd because they are used in buffer.

Ade
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RESOURCES: {Cont'd)

{c} Ore Reserves

In October 1974, at the time Phelps Dodge made its
latest study on undertaking an open pit mining operation
on the Silvermines deposit, the ore reserve position

was calculated as follows:-—

Underground Underground
Open Pit Indicated Possible
Zones Tons - % Pb Tons % Pb .Tons % Pb
East 4,625,247 2.665% 2,629,478 3.50% 2,990.078 3.15%
Central 7,424,065 2.158% 2,679,559 3.56% 3,354.019 3.19%
West 3,888,316 2.497% 1,112,658 3.81% 1,580,141 3.75%
Total 15,937,628 2.387% 6,421,695 3.58% 7,924,238 3.28%

(Av.)

These figures show that in the West Zone, open pit and drill
indicated underground reserves total 5,000,974 tons grading
2.79% Pb. In view of the location of Salmon River over

the West Zone and the effect of local flooding, it is
impractical to consider open pit mining of this. dimension

in this zone. ék
In a review of ore reserves made for Yava Mines Ltd. by n - °¥§}

D. W. Esson, P.Eng., in October 1976, West Zone reserves, _
possible and indicated,were calculated at 1,830,000 grading Cﬂ
4.70%, of which drill indicated reserves before dilution 3;£\
were estimated at 871,000 tons grading 5.21% Pb. Mr. Esson ]&@
included a dilution factor to these reserves and calculated’gc
diluted indicated reserves of 1,045,000 tons of 4.69%.

The ore reserve calculations made from the 100' drill
programme completed this summer on part of the West Zone
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(c)
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Ore Reserves (Cont'd)

indicate 671,576 tons of 5.08% Pb using 3% cut-off.

The area drilled was restricted to part of the up dip
of the West Zone south of the Salmon River, which
acted as a boundary to drilling on the north. Bearing
in mind that the area drilled at close spacing was
aimed at confirming the zone of higher grade
mineralization indicated previously, and was not
intended to drill out all potential ore reserves, there
is fair correlation between Mr. Esson's figures and

the results of the confirmatory drilling.

The mining proposed in the West Zone will not affect
future mining of the Central and East Zones which are
respectively 900 feet and 2,000 feet apart and
constitute separate deposits for extraction purposes.
The proportion of mineralization extracted by mining
in the West Zone will be a function of costs of mining

and the price of lead. The ore reserves calculated by

Mr. Esson represent approximately 62% of the

‘mineralization contained in the open pit and drill

_indicated reserves calculated by Phelps Dodge. As the

mining method proposed will be extended to assay walls,
material left beyond the limits of mining will remain
available for extraction under conditions of higher
lead price so long as underground access is maintained.

Mr. David Otterman, geologist for Baerin Explorations
Limited, has filed his report and calculations on the
recent diamond drilling on the West Zone, which are
reproduced on the following pages. Reference is also
made to Maps X - 1 and X - 2.
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YAVA MINES LIMITED

WEST ZONE

ORE RESERVE CALCULATIONS

AUGUST, 1977

The present calculations of ore reserves are based on
the diamond drilling carried out during the months of May, June

and July, 1977. Drilling was confined to the south half of the -

WEST ZONE and followed a grid pattern of 100 feet by 100 feet.

Previously drilled holes were used only to help £ill in the grid. |

The calculations employ the following proceedures ‘and assumptions; |

1) The calculations assume that all intg;sections are continuous |
from hole to hole. Distances down dip have been calculated Jeo xles
giving each drill hole an area of influence of 10,352.76f/;d?;?9
feet (i.e. 100 feet x 103.52762 ft.) except in certain marginal
areas where one-half fhe area is considered to be more appropriate.}

2) All mineralized widths have been cor;ected to true widths. An ‘
average dip of 15° has been calculated for the footwall. A
minimum true width of 12' has been applied except in a few

marginal areas where a minimum 8' width was used.
M

S

3) The ore is assumed to have a specific gravity of 13 cu. ft. per
ton. Tonnage values have not been rounded off and should be |

considered to be accurate only to the nearest 1000 tons.

B VN

|
\
4) Dilution is assumed to be nil.



5)

6)

7)

8)

IV - 1l0({a)

Calculations have been made for assay cut-off values of
3.00% Pb, 3.50% Pb and 4.00% Pb and for a true width of

12.0' from the Pennsylvanian/Windsor Contact.

In areas where weakly mineralized limestone pebble conglomerate

‘lies at the base of the mineralized sandstone, the top of this

unit is considered to be the footwall except for the 12.0' true

width calculation.

The results of the four sets of calculations have been reported.

"on a map showing the area of influence of each drill hole and

the tonnage and grade exhibited by each hole. A heavy line
[
has been drawn around the area designated by the 3.00% Fb

cut-off value.

The total tonnages and average grade.(weighted) of each line

were calculated. From these the total tonnage and grade were

calculated for the whole zone (see table) .

WDO/akv -
September 9/77 David W. Otterman
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Sample Calculation Hole # 273
! _ Dist. % Pb Cumul.
Sample No. From to wWidth % Pb. True Width Ft.% Above Cntct Weighted Avg.
3948 - 187.1 201.9 4.8 7.00 4.6 32,20 4.6 7.00
3949 194.2 197.1 2.9 0.27 2.8 0.76 7.4 4.47
3950 189.2 194.2 5.0 5.82(r) 4.8 27.94 12.2 4,99
3951 181.8 189.2 7.4 3.71(r) 7.1 26,34V 12.3 4,52
5566 175.2 181,18 " 8.6 . 2,16 5.8 12.53 25.1 3.97
5567 169.2 175.2 6.0 1.21 5.8 11l.08 30.9 3.59
e o= X i
At cut off at 3.00% Pb.L\ 19.3¢® 4,.52% Pb
3.50% Pb 1T 19.3* 4.52% Pb -
4.00% Pb TL 12.2! 4.99% Pb
12.0! o 12.0! 4,98% Pb
e.g. 7.00 x 4.6 + 0.27 x 2.8' + 5,82 x 4.8" + 3.71 x 7.1 _ 87.24 1.59%
4.6" + 2.8' + 4.8' + 7.1! . 19,3 747
at 3% or 3.5% cut off,.
For 12.0*' width - 7.00 x 4.6 + 0.27 x 2.8' + 5,82 x 4.6! 59.73 .
12.0° = 12.0° = 4.98%
Tonnage Calculation:
e.g. 3.00% Cut off - 19.3' x 12,352.762' 15,369.9 tons
e.g. 12.0" - 12,0 X 10,352.762

13

=. 9,556.4 Tons

(a}0oT - AI
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YAVA MINES ILIMITED

WEST ZONE (PARTIAL)

Calculation of Tonnage & Grade at 3.00%, 3.50% & 4.00% Cut-Off

I IT III v
3.00% 3.50% 4.00% 12
Line % Tons % Tons % Tons % Tons
34w 4,16 20,028.8 4.33 16,883.0 5.37 4,778.2 4,95 92,556.4
33W 5.13 89,073.5 5.45 72,827.6 - 5.50 70,597.8 5.51 66,894.8
32W 5.88 130,365.3 6.44 108,306.0 6.67 99,625.6 7.30 62,116.6
31w 4,65 123,277.5 4.8l 114,198.9 4.85 110,377.3 4,65 86,007.6
30w 4.64 71,991.6 4.68 70,080.3 5.05 52,361.2 4,406 62,116.6
29W 4.62 36,672.7 471 35,518.0 4.71 35,518.0 4,09 28,669.2
28W 4.78 45,353.1 4.90 41,530.6 4.°98 38,265.4 4.36 33,447.4
27W 5.46 50,728.6 5.46 50,728.6 5.59 43,083.5 5.31 38,225.6
26W 6.21 50,489.7 6.21 50,489.7 6.93 44,835.4 7.16 33,447.4
25W 5.23 53,585.4 5.58 44,357.6 6.15 35,478.0 5.85 33,447.4
Weighted ) n .. . )
Average 5.17% 671,576.2 5.38% 604,920.3 5.62% 534,920.4 5.39% 453,929.0

Arith. Avge. (5.08%) {5.26%) (5.58%) (5.36%)

—
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Hole No.

248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
279-A
280
281
282
283
284
285

YAVA MINES LIMITED

Diamond Drilling Program 1977

Sample

Number

853

85%
3818

865

873

874

883
3847
3848
3853
3856
3860
3871
3872
3880
3888
3898
3902
3912
3915
3920
3927
3932
3942
3946
3950
3952
3961
3963
3966
3969
3991
5344
3975
3981
3982
3985
3995
5301

Check Samples

From

26.0
56.6
124.1
150.0
152.0
'202.8
220.5
250.0
301:1
295.0
285.0
262.6
207.0
205.8
171.1
155.0
122.0
102.7
81.0
59.7
58.6
88.5
120.8
149.0
180.8
189.2
214.7
246.0
163.0
139.6
189.6
180.1
202.6
183.5
152.2
106.4
70.0
38.7
31.7

To

31.0

62.0
127.1
155.0
158.2
206.8
225.4
254.9
303.1
300.5
290.0
268.2
210.0
210.8
174.5
160.0
125.3
105.0

86.0

64.1

61.2

94.3
126.9
154.5
185.4
194.2
219.¢
252.2
169.0
145,86
191.6
1¢0.0C
207.5
189.5
157.3
i12.4

76.4

48.C

34.0

A.I.R.I. Bondar
N.S. Clegg
Lead Lead

% %
0.57 0.61"
0.82 0.79
1.09 1.22/
1.32 1.38
1.66 1.64
2.00 2,26/
1.91 2.08
2.45 2.54
2.57 2.66
2.80 3.00/
2.55 2.7¢
3.23 3.66
4.15 4.76/
4.00 3.82
4.49 4.82,
3.50 3.7
4.65 4.26
4.81 3.58
4.65 4.56
2.98 2.90
4.97 5.76,
6.13 6.48
5.55 5.56/
5.55 5,90,
6.20 6.22/
5.82 6.92/
6.06 7.62/
8.29 9.06,
7.68 9.64
6.20 7.88/
9.23 11,7 ¢
4.3 5.
6.13 €.38
4.00 .52/
6.55 T.l000
5.€0 7.2/
6.71 .32 ¢
6.20 £.32 /7
3.54 5.1,

IV -~ 10(d4)

6
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Sample N.S. Clegg
Hole No. Number From TO Pb. % Pb. %
286 5306 98. 2 104.2 . 7.00 8.12
287 5310 201.1 '207.6 4.75 5.00,
288 5312 238.9 244.9  6.06 6.50/
289 5315 184.0 190.9  4.56 5.22
290 5318 220.9 228.5 4.56 5.16,
291 5320 246.1. 252.1  7.19 7.38/
292 5326 254.3 260.0 4.75 4.32
293 5332 259.7 262.9  4.44 4.72/
294 5357 274.0 274.5 4.00 3.72
295 5362 275.6 281.6 4.17 4.00
206 5350 257.4 263.4" 3,97 4.04/
297 5353 250.7 251.5 2.73 2.78/
208 5337 205.8 209.9 5.69 6.20/
299 5338 222.6 224.6 1.22 1.38
300 5368 180.0 186.0 2.34 2.54/
301 5373 248.9 256.5 5.0Q 5,06/
302 5375 273.6 279.6 5.5 6.36
303 5380 290 .1 292.3  11.90 12.6/
304 5382 279.2 285.2  9.78 10.2/
305 5388 262.1 268.1  8.22 - 8.72/
306 . 5396 . 228.0 235.0 0.61 . 054
307 5400 190.0 196.1  0.91 0.60
308 5505 158.7 163.0  0.42 0.58
309 5511 103.3 109.3 .88 0.84
310 5516 129.2 135.2 1.50 1 1.50
311 5518 181.3 185.6 4.00 . a.64/
312 5527 192.0 198.0 2.38 2.30
313 5532 215.0 221.0  1.91 1.80
315 5536 - 116.8 122.8 2.93 3.16
316 5538 71.2 78.0 4.67 4.8/

.

;
|
i
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RESOURCES: (Cont'd)

Potential Qre Reserves

The ore reserves developed from the close spaced diamond
drilling program carried-out in 1977, represent the up-dip
part of a zone of mineable reserves extending down dip
from the drilled section north of the Salmon River, which
acted as a physical barrier to conducting further drilling
during the summer months.

The down dip extension of the ore zone is indicated by

two diamond drill holes, numbers 142 and 144 drilled in 1963.
These holes are 600 feet apart and are respectively 600 feet
apart and are respectively 600 and 400 feet horizontal
distance beyond the north edge of the ore reserve block.
From the continuity of the structure and minerlization these
holes strongly lnfer an’erEQSLOn of the ore reserves down
dip to the north; the éhzziné;;-mﬁidth and grade of which
remain to be determined. The extension of the zone down

dip of these two drill holes also remains to be explored.

It is intended during the winter months, after the Salmon
—’__—v-‘k._"'_—‘-——-_“m- v
River freezes, to carry out further diamond drilling north

e

e e
of the river to outline these reserves in better detail.

The initial mining project is confined to the West Zone
et s S e S
of the Silvermines deposit. Important objectives in this

preliminary operation are:

(a) To obtain a better understanding of the nature
of the higher grade zone within the wider area

of lead minerlization.
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Potential Ore Reserves (Cont'd)

{b} Derive economic guidlines for mine development in
the Central and Bast Zones.

The ore reserve figures on Page IV(;U%‘wﬁtfgiﬁggé %ng%gggd

by Phelps Dodge indicate total reserves of 30,283,561 twse 2.91 %
short tons ore containing 870,243 s@grt tons of lead metal.

Of this, 6,581,115 tons of ore (21 7%) are contained in

the West Zone, containing 19,874 tons of lead metal (22.8%).

For reasons explained separate mining development will be

contemplated within each Zone.

In view of environmental problems affecting open pit
operations\gg-g’Izgggﬁgggle in this area and the substantial
tonnages of waste rock and overburden which would require

to be removed to expose the mineralized horizon, it is
doubtful whether open pit operations, except on a confined
scale, could be seriously entertained. However, underground
mining on a substantial scale can be contemplated in the
future and this is a principal factor in mind in conducting

the preliminary program in the West Zone.

In the East Zone a close spaced drilling program at 100 feet

centres carried out in 1969 indicated "a definite horizon
of higher grade mineralization (gﬁ_lggg,ggg\gp) extending
through the drilled area". This program covered an area
of 600 feet square but has not since been followed up by
further drilling. The information gained from close
pattern drilling in the West Zone indicates that continuous
zones of better grade mineralization are likely to be found
elsewhere in the deposit. The higher grade section in the
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Potential Ore Reserves (Cont'd)

East Zone remains to be further extended and there are
e T ————
promising areas in the Central Zone which require further

——

exploratory drilling. The intention is to undertake
further drilling in all these areas with a view to
increasing ore reserves. The knowledge of rock conditions
and mining costs to be gained from the underground program
in the West Zone also makes a significant contribution to
the overall exploration and development of the property.
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MINING

General Procedure
Trackless Mining Equipment
Development and Production
Ventilation

Pumping



MINING:

(a)

General Procedure

It is proposed to achieve the underground development
and the underground production of ore from the Silvermines
deposit by the use of trackless mining equipment.

The average dip of the bedded deposit is 15 degrees in

a direction North 41° West. Although it is possible to
operate trackless equipment on a road bed sloping at 15
degrees or a grade of 27%, it is felt continuous operation
on such a steep gradient imposes excessive strain on
equipment with a resultant increase in maintenance costs.
Thus it is proposed all main development headings and
likewise the long axis of parallel stope rooms be in a
direction South 77° West or North 21° East, which will
result in an average floor gradient of 7 degrees or 12.25%.

Prelminary plans, subject to minor variations, call for
the commencement of the adit decline through over burden
at local co-ordinates 48,900 North and 47,500 East and the

advance of the decline in a direction N30° E at a gradient
of minus 7 degrees or 12,25% for a distance of 200 feet.

This decline will then turn to a direction S77°W and enter
the sub-outcrop at approximate local co-ordinates 49,050
North and 47,400 East. This development adit will continue
in the same direction at the same gradient for at least
another 1,000 feet. This development drive will then be
turned in a clockwise direction 124 degrees to a bearing
N219E and will continue at the same decline gradient

of minus 12.25% for as much as an additional
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1,000 feet. Depending upon ground water conditions, a
preliminary sump will be established below the floor of

- the main adit at a point 200 feet or 300 feet inside the

portal on the south side or left hand side of the adit.
Likewise, within 200 feet or 300 feet of the portal
additional development headings can be driven on the
north side of the adit, same being established at
predetermined locations since these development headings
will form the main development heading in a stope room.
All development headings in both main adit and stdpe
drives will be driven with the floor of the heading at
the bottom of the Pennsylvanian sandstones and at the
contact with the Windsor formation of shales and
limestones. Thus all headings of adits and stope
development drives will be in ore.

The proposed size of the adits and any stope development
drives will be 12 feet high by 20 feet wide with a slight
crown in the roof to a maximum height of 13 feet above
floor level. The 42" ventilation duct, 6" high pressure
air pipeline, 2" feed water pipeline and 4" or 6" discharge
water pipeline, will be suspended high on the south wall
and any pipeline crossovers to the north side of the adit
must be kept tight to the roof. Power feed cables will

be suspended from the upper left roof corner well above
and away from any pipelines. The ditch for water

dréinage wiil be on the south side of the main adit

driven in the direction of 577 %W and opposite to the
production stopes, whereas the ventilation duct, pipelines
and drainage ditch must be on the east side of the adit
driven at N21°E.

In this proposed room and pillar method of ore recovery
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the widths and lengths of rooms and pillars will depend
on the rock strengths and underground conditions., Until
such conditions are known, following considerable under-
ground development work, it is suggested the room and
pillar pattern be 50 feet wide by 250 feet long and that
end pillars between the wall of the development adit and .
the end of the room be 25 feet. Likewise the size of

the entrance into the room from the development adit be
kept to a maximum size of 10 feet wide by 12 feet high.
Once inside the room dimensions, then the development
adit, driven on the centre line of the room, can be
expanded to full size of 20 feet wide by 12 feet high

and this can be slashed to an eventual room width of |

50 feet. Likewise the stope can be mined to the full
egggggig_ﬂsigggaggughe ore, either in a single 1lift or

in a double or triple lift, depending on the height
involved. Since backfilling procedure is planned,‘which
will eventually result in a 90% or better recovery of
ore, this mining in lifts can be accomplished on .various
thicknesses of backfill. A panel length of 250 feet, less
thickness of end pillars, can be modified once the ground

conditions have been established.

Roof support and ground control will be effected
by the use of rock bolts and possibly wire mesh, with
the spacing of rock bolts and the use of mesh dependent

on ground conditions.

A secondary entrance, to be used for pe;@gggggﬂigzgggggzion

of ventilating air and a second exit, is tentatively
located at local co-~ordinates 49,700 North and 47,500 East.



MINING (Cont'd)

(b) Equipment

The trackless mining equipment proposed for use in this
underground development and production programme is as
follows: '

(1) Drilling
One Jarvis Clark Jumbo Drill Rig, MIM21, with
3 booms and 3 Series 125 Tampella pneumatic
rock drills on 12 foot slides, all mounted on
a four-wheel hydrostatic drive, centre articulated
carrier unit powered by a Deutz Diesel F6L-912W
engine with a mine service rating of 78 h.p. at
2300 r.p.m. Operating weight 34,800 1lbs.

This one new unit will be the main drilling rig
in the mine.
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Jarvis Clark developed the ParaMatic Jumbo a decade ago and since that time they have gained
almost universal acceptance in underground mining and tunnelling. The MJM-21 has been by
far the most popular Jumbo and is the real workhorse for trackiess development. The basic
foatures that have made the MJM-21 such a success are paralle! drilling of small holes
accurately for long rounds; feed automatics that reduce the amount of operator attentlon;
center articulated carrier for working on tight curves; four wheel drive for negotiating steep
ramps; low maintenance due to simplified construction and, above all, absolutely proven
performance based on milllons of feet of drilling experience.

The MJM-21 three boom pneumatic Jumbo features our series 125 valveless, independent
:’ota;io[;k Ss_llgort stroke, high BPM rock drills specifically designed to drill small holes {(1%2” or
238! .

“MJM-21 the proven standard”

V-4
(a) ,
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Boom Paralle!l Drilling Mobile Jumbo

80
0 m

67"
[702mm

{2) RP625 ROTABOOMS

1956mm

h-'------

WIDTH

1 1

2.57Tm. 0

\

40°

CLEARANCE
IG??mm razrm
58!!

|7 ___2 '4|_6u
e — g

5.24m 4.42m
. 31'-8" (Short Feed) 34"-2" (Long Feed)}

9.65m 10.41m

2 RP625 Rotabooms ﬂCSS Cutboom

§ ii(@mo

FOR MINIMUM TURNING RADIUS ON
CURVES, CUTBOOM SWINGS 40° [N

EITHER DIRECTION AND SIDE
BOOMS ROLL OVER.

/T
Erﬁﬁj@ -

FRAME ARTICULATED

35°

J
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CARRIER

The baslc carrier used on the model MJM-21 three boam
jumbo is essentially the same as that used on the
JUT-43 utility vehicle as detailed on spec. JC-163/5/78.
it 1s & four wheel drive, center articulated cartier
powerad by a Deutz model FGL-912W engine with a mine
sarvice rating of 78 HP.

TRANSMISSION AND TRANSFER CASE

Four speed, fully synchro-mesh mechanical transmission
with separate constant mesh roverser and transfer case.

AXLES, WHEELS AND TIRES

Front and Rear: Spiral bevel ditferential, full floating,
planetary wheel end drive with no spin differentials.
Demountable rims, tube type, nylon, hard rock lug.

Tire Size, front and rear .. ... L 10:00 x 20, 14 Ply

BRAKES

Service: Two drum brakes mounted independently on
the transfer case are operated from one section
of the master cﬁllnder and work through drive shafts
controliing each axle.

Hydraulically applied disc brake on input to rear
axle operated from the second section of the master
cylinder and controlling both axles.

Parking: Hand operated band type.

STEERING

Hydraulic power orbitrol type steering for bi-directional
operation. Machine center articulated with 2 hardened
steal pins and self-aligning ball bushings.

OSCILLATION

Front Axle Oscillation . ...

TANK CAPACITIES

.. ==10° for a total of 20°.

Fuel ... .... ... ... ..... 28 US. Gal. (106 L)

Hydrautic — Carmler .......... 16 U.S. Gal { 568 L)

Hydraulic — Boom (RP825) .... 15 U.S. Gal. ( 60 L)
BOOMS

Two RPE25 RotaBooms
Each RP&25 is independently mounted on its own
base and has self-contained controls. It has full
360 degree hydraulle power rotation and covers a

diameter_of 20’ 6” (6.25 M) with a blind spot of
only 77 {180 mm).

Each RP825 has an integral hydraulic tank which is
inter-connected and one boom is equipped with an
alr operated hydraulic pump complete with filter
which operates all three booms. .

One CS-3 Cutboom
This boom Is mounted in betwesn the RP825
RotaBooms and moves 30”7 (760 mm) laterally,
vertically 96”7 (2438 mm) and swings 42 degrees fo
either side of center.

Lock valves are standard on all cylinders.

Optional Universal Head
Where Increased coverage Is required the CS-3
Cutboom can be fitted with a universal head, which
has parallelism only in the normal Cutboom cover-
apge area.

Parallelism

Standard RP625 RotaBoom and CS-3 Cutbooms have
parallelism as standard features. When moving
from hole to hole parallelism |s automatically main-
tained. When the angle is set for the top holes, side
holes and lifters it is automatically maintained.

The operator can set the booms to not uvse the
parallel feature it desired.

CENTRAL LUBRICATOR

One model KVL-45/8 six port central lubricator with
individually adjustable ports and inlet filter Is standard,

Volume ... . .......i..ie.n. 1.8 cu. ft. (45 L)
Air Pressure (Maximum) ...... 150 psi (10 atm)
Alr Distribution Pipe (6) .......... 1%” (32 mm)
Weight ...... ... ..... S 132 lbs. (60 K@)

DUAL LIGHTING SYSTEM
One marine type 55 amp alternator Is driven by the dlesel

engine and one by a vane typae air motor, elther one of
which charges the battery and runs the lights.

CHAIN FEEDS
Three modal KS50A/40 chain feeds for 12' 6 (4 M)
fong stee! and two centralizers are standard. Longer or
shorter feeds can be provided.
Variable feed pressure control and spring recoil mech-
anism l;f:rovlde optimem drilling speed and maximum
chain life.

OPTIONAL FEED AUTOMATICS
When the drill has completed its drilling cycle, it Is
automatically shut off, water flushing changes to alr
flushing and the feed reverses.

ROCK DRILLS

Three series 125 model C40 (for use with 17 hex
collared steel) or L4D (for use with striking bar), Inds-
penlfleénrtm rotation short stroke, high BPM pneumatic
roc 5.

MAJOR COMPONENT BREAKDOWN

Front Frame ..... 34" x 54" (864 mm) x (1372 mm)
Rear Frame . 27" x 35" (8685 mm) x { 889 mm)
RPB25 Boom

Assembly ..... 36”7 x 47" (914 mm) x (1124 mm)
C5-3 Cuthoem

Assembly ..... 307 x 36" (762 mm) x ( 914 mm)

The entire unit is mads to breakdown to go through a
& (1.5 M) x 5 (1.5 M) opening without cutting and

re-welding.

WEIGHTS . .
Shlpping .................. 34,400 Ibs. (15,604 KG)
Operating ................ 34,800 [bs. (15,785 KG)

STANDARD EQUIPMENT

" Batteries — 2-85 amp heavy duty
Air driven alternator — 556 amp
e Oxy-catalyst exhaust system -
Low ol! pressure/high engine temperature audio visual
alarm system -
Headlights — & front, 2 rear
Two 16" (405 mm) lovelling jacks (bocom end)
Two 30" (762 mm) levelling Jacks {engine end)
AC3 alr cleangr with Sarco strainer
4" main air shut off, bull hose rack
Gauges:
Englne hour meter, ammetor
Engine temperature, engine ofl pressure -
Water pressure, air prassure

OPTIONAL EQUIPMENT

Roll over protection for operator
PTX scrubber or fume diluter
Cutboom universal head

Feed automatics

Optional rock drills and feads
Emergency spring applied disc brake
Soundproof cab (model MJM-21A)
80” stroke jacks (boom end)

The manulacturer reserves the right to change the specilica-
sons or design of this machine at any time without nolice.




! Boom Coverage

ANEEET; wanN

1243.7 4 k“' == Z INS \‘

o TANN L NN
(Ui BN R

-z 4—f [ TRP625 \ g //ﬁ RP625 |\

e-41.8 l’ \\j\xx M /Zﬁv// \\.\ \

I

\

T}

| =l
[

ENENE = RV

14 12 I 8 6 4 2 FEET 2 4 6 8 o 12

14

*
Universal Cutboom Is Optional Equipment

* Vehicle speets 8s slaled are based on reasonsble rosdbeds, $0%% edheslon factor end are not necessarlly
a guarantee of performance.

r T T T ) T T T T ) T )
43 37 30 24 18 12 .6l merens .61 {2 18 24 3.0 3.7 43

oy V—4(d) :\

* VEHICLE SPEEDS — LEVEL PERFORMANCE
GEAR ......... ... .. il 1 2 3 4
MPH ................ ... .. 1.2 20 33 5.1
KM/H 2.0 3.2 5.3 8.2
MAXIMUM RECOMMENDED GRADIENT .. ... ... ... ... oo 25% |
BOOM COVERAGE
TWO RAP625 ROTABOOMS
EFFECTIVE DIAMETER . .. e e 20’ 6" (6.25 MI%
BLIND SPOT ... .... e e 7# (208 mm)
ONE CS-3 CUTBOOM
EFFECTIVE WIDTH .. ... .. ... ... 307 (762 mm}
EFFECTIVE HEIGHT .......... ... . ..., g96” (2438 mm)
CS-3 WITH UNIVERSAL HEAD
EFFECTIVE AVERAGE WIDTH . ... .... ... ........ 147 (4.2 M)
EFFECTIVE HEIGHT .. ...... .. ... . ... .. ... ... 8 0" (24 M)
MAXIMUM HEADING SIZE .. ....... ... . ... ... ... 240 sQ. FT. (22 M%)

For lurther information contacl:

oA T

QD
JARVIS CLARK CO. LTD.

BOX 1110, NORTH BAY, ONTARIO, CANADA F1B 8K4
(705) 474-5520 TELEX 067-76154

Branches:
SUDBURY & TIMMINS ¢ ELLIOT LAKE « THOMPSON
VANCOUVER ¢ BATHURST « NAVAN, IRELAND

K specification No. JC-145/5/74




(b)

Equipment (Cont'd)

Two Gardner-Denver Henderson Type Jumbos,
JMT-A2 with 3 booms and 3 Series 125 Tampella
pneumatic rock drills on 12 foot slides, all
mounted with travel, boom and drill controls
for one-man operation on a chassis with heavy
duty caterpillar type tracks driven by two

25 h.p. air tramming motors, piston type.

These two reconditioned units with new xock
e e R ] pem——
drill machines will be secondary drilling

rigs in the mine.

Two Gardner-Denver Air Trac Drill Units,

Model ATD 3100, each complete with one PR123J
(4%") rock drill, RMH-10 feed and LO30A
3~gallon line oiler. Effective boom length

6' - 8", overall track length 8'-2", maximum
horizontal drill height 8'-10", maximum drill
pattern 11'~10". Rock drill has independent
rotation motors, 4%" bore, 38%" overall length,
14" air hose to percussion motor, 1" air hose
to rotation motor, and is fitted for use with
1600V series drill steel and 1.3/4" round splined
drill shank. Unit Serial Numbers 4980 and 4986.

Unit Weights - Air Trac - 7100 1bs.
10' Feed - 770
PR123J Drill - 280
Feed Extension 3' -~ _150
8300

These two reconditioned units will be used on
surface rock drilling work and may be used as

tertiary drilling rigs in the mine.
——r e




(b)

Equipment (Cont'd)

Two Jackleg Type Rock Drills - complete with
line oilers.

These new rock drill units are for special rock
drill work.

Two Stoper Rock Drills - complete with line

oilers. These new stoper rock drills are for
e e i,

drilling vertical or inclined up holes, such

‘as in raise work and for rock bolt installation.

One Pitman Pelican Aerial Rig, used for scaling
and roof bolting, Pitman Model PL28 E.H. with:

~ 28 foot boom and turret assembly.

~ hydraulic manifold assembly.

- non-insulated hose carrier assembly.

~- special low frame with externally mounted
hydraulic reservoir.

- BA-29 all steel basket.

- special hydraulic bucket levelling system.

- sgpecial hydraulic "A" frame fully enclosed
outrigger assembly with check valves and
two spool valves.

- sgpecial lifting attachment for mounting on
Pelican boom to accommodate a stoper
rock drill.

All the above is mounted on the carrier portion
of a reconditioned Joy Drillmobile on 4 wheels
with pneumatic tires and tubes, 8.25 x 15,

12 ply nylon hardrock lug, with two 15 h.p.
Pistonair tramming motors for propulsion and
with independent air motor and generator for



(b)

Equipment (Cont'd)

lights. Approximate weight of complete unit
3800 1lbs. This reconditioned unit can be
hauled to the general work area by diesel
engine driven equipment and is self-propelled
by air motors in the work area adjacent to
high pressure compressed air lines.



(ii)

Loading

One Diesel Jarco Scoop LHD Unit, JS-500,
4-wheel drive, 5 cu.yd. capacity, driven by

a Deutz F8L-718 diesel engine with a mine
service rating of 180 h.p. at 2300 r.p.m.
Wheels and tires are demountable rim, tube

type with nylon hard rock wide lug type, size
18:00 x 25, 24 ply front and rear. Brakes are
air over hydraulic disc on all four wheels with

separate systems front and rear and a separate
drive line disc parking brake. Steering is by
hydraulic power stick steering for bi-directional
operation.

Operating weight (empty) 46,750 lbs.

This one new unit will be the main loading unit
in the mine. As development and#g;oduction
progresses it will be ggggprted by a secdnd_ﬂ

similar unit.
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We worked closely with The International Nicket Company of Canada developing the JS-500. )
They gave us the benefit of their operating experience on hundreds of LHD machines over a

six year period. We developed a prototype which was tested for over a year and modified
before the first production machines were made.

The JS-500 “JarcoScocop” has been thoroughly tested and has proven to be a first class.
LHD machine. :
Dimensionally, the JS-500 is essentlally tho same as other 5 yard (3.8 M9 LHD machines.
Also, wherever possible we have retained proven components, (engine, torgue converter,
transmisslon, front axle), for ease of servicing. But that is where the similarity ends. The
JS-500 has 50 major improvements, These include a much stronger frame, heavier rear axle,
disc brakes on all four wheels, improved emergency braking system, larger operator's
compartment, improved operator controls, bolt on hydraulic tanks, breakdown construction and
many more.

All the 50 improvements add up to a more productive, easier to operate, lower maintenance

\ LHD machine. j

v-8 (a)
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‘T4 Wheel Drive, 5 Cu. Yd. Diesel Scoop
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—— Specifications

ENGINE
Make and Model .............. Deutz Diesel, FBL-714
Maximum Power ® 2300 RPM .... 195 HP (198 PS)
% Mine Service Rating @ 2300 APM .. 180 HP (183 PS)
Maximum Torqua @ 1400 RPM 500 ft. lbs. (69 MKG)

Bore and Stroke .. .. 4.75”7 (120 mm) x 5.57 (140 mm)
Displacement .. ............ 771 cu. in. (12.6 litres)
Number of Cylinders ........... ............. ... ve
Cooling . ... . Alr
Electrical System ............. ... .. .... 12 Volts

TORQUE CONVERTER

Heavy duty Industrial type, single stage with built in
retardation. Stall ratio 2.9:1.

TRANSMISSION
Full power shift .. .. 4 Speeds, Forward and Reverse
Ratios .. ... ... 531:1 — 2.71:1 — 1.40:1 — 0.71:1

AXLES

Front and Hear. Spiral bevel diffarantial, full floating,
planetary wheel end drive with no spin differentials.

Ratio: Differential ................... ... ... 6.333:1
Planatary ...........c . iiiiiiinn, 4.125:1
Total Reduction .................... 28.125:1

WHEELS AND TIRES
Demountable rims, tube type, nylon, hard rock, wide lug,
deep tread, with underground mine service compound.
Tire size, front and rear .......... 18:00 x 25, 24 Ply

BRAKES

Service: Air over hydraulic disc on all four wheals.
Separate systems front and rear, with maxi spring
apphied actuators on each master cylinder for
emergency and parking.

Brake Size .. ........ 18”7 x %% (457 mm x 13 mm)

Parking: Spring applied drive line disc brake, automatic-
ally applied by low air or low clutch pressure, may
also he manually applied.

STEERING
Hydraulic power stick stesring for bi-directional opera-
tion. Machine center articulated with 2 hardened steel
pins and self aligning ball bushings.
Turning Angle 42.5° In each directicn for a total of 85°.

OSCILLATION
Rear Axle Osciliation .. ... ==9° for a total of 18°,
with heavy duty 12”7 (305 mm) diamstar bronze bush-
ings, and thrust washers.
One whael can drop or rise a total of 12" (305 mm) with
all ;.'iaheels remaining on the ground for maximum
traction.

HYDRAULIC SYSTEM
Cylinders: Double acting with chromed stems

Stewring cylinder (1), diameter ... ... 87 (127 mm)

Holst cylinders (2), diameter ...... .. 6” (152 mm)

Dump cylinder (1), dlameter ........ 8" (229 mm)
Filters:

Return Line ..... ... ... ... ... ......... 20 Micron

Suction Line with 18 magnetic rods ... . .. 100 Mesh

Pumps: Heavy Duty Gear Type
Stearing . ..., 30 USGPM (114 L/M) @ 2300 RPM
Dump and Hoist 80 USGPM (342 L/M) @ 2300 RPM

TANK CAPACITIES
Fuel ..... ... i 65 U.S. Gal. (246 L)
Hydraulle .................... 81 U.S. Gal. (308 L)

\

v-8(c).
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SEATING

Operator side seated for maximum visibllity and bl
directional tramming.

COMPONENT BREAKDOWN
Bucket less lip and

side cutters . ... 468%" x 60" {1181 mm) x (1524 mm)
Boom ........... 547 x 5687 (1372 mm) x {1422 mm)
Front Frama

(less fendsars) . 547 x 81%" (1372 mm) x {1562 mm)
Rear Frame

(tess fenders) 48" x 80”7 (1168 mm) x {1524 mm)
Axies (2) ........ 187 x 24" ( 457 mm) x { 610 mm)
Whesls and

Tires (4) ...... 217 x 677 ( 533 mm) x (1702 mm)

The entire unit Is made to breakdown to go through & &
(1.5 M} x & (1.5 M) opsning without cutting or
re-welding necessary.

WEIGHTS
Shipplng
Operating (Empty)

.................. 45,450 Ibs. (20,616 KG)
......... 46,760 lbs. (21,206 K@)

STANDARD EQUIPMENT

Independent front and rear service brakes with over-
stroke Indicators

Independent front and rear emergency brakes

Emergency/parking disc brake with overstroke
indicator o

Mgonostick bucket controls

Auxiliary engine ofl filter

Auxiliary fuel filter

Hydraulic power stearing

Air starting

Neutral start only

PTX scrubber and cowl! muftler

Dual dry type alr cleaners

Battery with Isolation switch

Alternator, 86 amp, 12 volt

Lights, 5 front, 4 rear

Converter oll coolars (2)

Foam padded operator's seat with adjustable suspension

Low ofl pressura/high engine temperature audio visual
alarm system

Center hinge lock arm

Engine skid plate

Abrasive resistant bucket lip and side cutters

Gauges:
4 alr gauges with low pressure indicators
Voltmeter
Converler lemperature gauge
Engine hour meter
Englne oil pressure gsuge
Engine temperature gauges

OPTIONAL EQUIPMENT
Roll over protection
Optional buckets
Bucket testh
Cptional tlres
Seat belt
Oxy-catalyst scrubbers
Fume diluter.

Water scrubber

The manulaclurer reserves the right to change the specifica-
tions or design ol Ihis machine at any time without nolice.
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Capacities & Performance

* CAPACITY (SAE RATINGS)

material welghing 3,000 Ibs./cublc yards (1,780 kg/cublc metre).

50 — '
Gradeability
40 1 st Gear
o Indicates 70% Converter
\ Efticiency Between Dots.
30
0,
Gratf;ent 25 ___} \ _______ Max Recommended
\ Operating Gradient
20 P, |
\ 2 nd Gear
ﬁ\-
(o 3 rd Gear
4 th Gear
O—7TT1T1 LIS L N T NC Y Y L L O
¢ + 2 3 4 5 6 7 8 9 [0 H 12 I3
Speed Mph _
[ ads | eos | ner [1ake | 1770 | 2002 | 2d1e | 275 |
1.61 4.83 8.05 11.27 | 14.48 1770 | 20,22 | 24.14 | 27.36

3.22 6.44 9.66 1287 16,09 1931 2253 25.756 28.97

STATIC TIPPING LOAD — STRAIGHT AHEAD .... 34,600 LBS. (15,700 KG)

BREAKOUT FORCE ... ..... ........  ...... 36,000 LBS. (16,320 KC)
TRAMMING CAPACITY ... ... ......... .. ... 15,000 LBS. ( 6,804 KG)
* BUCKET CAPACITY (STANDARD SAE RATING)
SEMI-NOMINAL HEAP ... ... ... ... .. ... ..... 6 CU. YDS. (3.8 M)
STRUCK ... ... ... .. ... ... ... .. ... 45 CU. YDS. (34 M3
RAISING TIME ..... ................ e 6 SEC.
LOWERING TIME ..... . ... . 5 SEC.
VEHICLE SPEEDS LOADED — LEVEL PERFORMANCE :
GEAR ... ... e 1 2 3 4
MPH ... 4.1 58 10.6 18.0
KM/H oo 6.5 9.3 17.0 23.8

* This JarcoScocp has a rafing of 7.5 short (6.8 metrlc} tons under normal operating condifions. Bucket
volumetric capacity Is related fo tonnage capacity by the SAE semi-nominally heaped rating based on

BOX 1110, NORTH BAY, ONTARIO, CANADA P1B 8K4
(705) 474-5520 TELEX 027-76154

Branches:
SUDBURY ¢ TIMMINS ¢ ELLIOT LAKE ¢ THOMPSON
VANCOUVER o BATHURST ¢ NAVAN, IRELAND

ksmmca Hen No. JC-159/12/75

For turther Information contact:

v-8(d)
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Equipment (Cont'd)

(iii)

Hauling

One 26-ton End Drump Truck, JDT 426, 4 wheel
drive, driven by a Deutz Fl2L-714 diesel

engine with a mine service rating of 270 h.p.

at 2300 r.p.m. Wheels and tires are demountable
rim, tube type with nylon hard rock wide lug
type, size 21:00 x 25, 28 ply front and rear.
Brakes are air over hydraulic shoe type on all
four wheels, with separate systems front and
rear and a separate drive line disc parking
brake. Steering is by hydraulic power stick
steering for bi-directional operation.

Operating weight (empty) 46,750 lbs.

This one new unit will be the main unit trucking

development and production ore from the mine to

surface.
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Trucks

26 Ton End Dump
~

S URES

Jarvis Clark’'s JDT-426 end dump truck permits over the end or side loading with a 5 yard
LHD machine or 3.5 loader. No speclal dumps are required for discharge which requires only
17’ {5.2 M} headroom. JDT-426 trucks have been thoroughly proven on ramps, in tunnels and
a full range of mine haulage jobs.

Operatlon of the JDT-426 is completely bl-directional without requiring the operator o move
position. He is side seated with all controls and instruments located conveniently. Center
pin steering and front axie osciliation assures complete manoeuverability and control,
Powered by a 12-cylinder Deutz low emission, alr cooled engine, the JDT-426 is equipped with
an engine mounted torque converter and remotely mounted full ﬁower shift 4-speed trans-
mission. Special planetary axles with shoe type brakes complete the rugged power train.
Dual service braking systems plus an Independent emergency disc type brake provide the
most effective braking now avallabla.

_/

L Proven performance and dependablility are the most outstanding features of the JDT-426.

v-9{a)
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1 4 Wheel Drive, 26 Ton End Dump Truck
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~— Specifications
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ENGINE
Make and Model ............. Doutz Diesel, F12L-714
Maximur1 Fower @ 2300 RPM ... .. 300 HP (304 PS)

M'ne Service Rating @ 2300 RPM .. 270 HP (274 PS)
Maximum Torque @ 1250 RPM 760 fi. lhs. (105 MKG)
Bota and Stroke . ... 4.75” (120 mm) x 5.8” (140 mm)
Displacement  ............ 1160 cu. in. {18.0 litres)

Number of Cylinders ...... ................. .. V12
Cooling e Alr
Elaectrical System ........ ... . .. .. i ieian. 12 Voits

TORQUE CONVERTER

Hoavy duty industrial type, sing'e stage with built in
retardation, Stall ratio 3.09:1.

TRANSMISSION
Full Power Shitt ...... 4 Speods, Forward and Reverse
Ratios .... ...... .. 5331 — 2.74:1 — 1.40;:1 — 0.72:1
AXLES

Front and Bear: Spiral bevel differential, tull floating,
planetary wheel end drive.

Ratio: Differential ................... ...... 6.333:1
Planetary . ... .. ... . oo 6.000:1
Total Reduction ..................... 37.998:1

WHEELS AND TIRES ‘
Demountable rims, tube type, nylon, hard rock, wide lug,
daep tread, with underground mine service compound.
Tire size, front and rear .......... 21:00 x 25, 28 Ply

BRAKES ‘

Sarvice: Alr over hydraulic shoe type on all four wheels.
Separate systems front and rear, with lock on actuators
on each master cylinder.

Brakesize .. .. ...... 20" x 77 (508 mm X 178 mm)

Parking: Spring applled drive line disc brake, atito-

matically actuated by low air or fow cluich pressurs,
or may be manually applied.

STEERING

Hydraulic power stick steering for bi-directional cperation.
Machine center articulated, with 2 hardened steel pins
and selt aligning ball bushings.

Turning Angle .. 45° In sach direction for a total of 20°.
OSCILLATION
Front Axle Oscillation ........ +10° for a total of 20°,

with heavy duty 127 {304 mm) diameter bronze bush-
ings, and thrust washers,

One whes] can drop or rise a total of 157 (381 mm} with
afl whesls remalning on ground for maximum traction.

HYDRAULIC SYSTEM
Cylinders: Double acting with chromed stems.

Steering cylinder (1), diameter ....... 57 (127 mm)

Hoist cylindar (2), 2 stage telascopic,

diameters ... ....... 7% (184 mm) 6% " (159 mm)
Filters:

Returnline ............c.ociiiinvnnen, 25 Micron

SuctionLine ............ ... .. oan 100 Mesh

Pump: Heavy Duty Gear Type,
Steerin? 35 GPM (132 L/M) — Dumping 83 GFM
(314 L/M) @ 2300 RPM

TANK CAPACITIES

Fuel ..ot 100 U.S. Gal. (378 L)
Hydraulic 75 US. Gal. (283 L)

SEATING

Operator side seated for maximum visiblilty and
bi-directional tramming.

COMPONENT BREAKDOWN
Front Frame .... 587 x 68”7 (1473 mm) x (1473 mm}

A.H. Fender .... 537 x §2” (1348 mm) x (1320 mm}
L.H. Fender .... 53" x 547 (1346 mm) x (137t mm)
Rear Frame .... 48" x 53" (1219 mm) x (1346 mm)
Box (Solit) .... 887 x 54" (1473 mm) x (1371 mm)

Entire unit is made to breakdown to go through a &
{1.5 m) x 5 (1.5 m) opening with cutting and re-welding
necessary only on the box.

WEIGHTS _
Shipping ... .o .o 50,400 lbs. (22,8680 KG)
Operating (Empty) .......... 50,800 Ibs. {23,088 KG)

STANDARD EQUIPMENT
Independent front and rear service brakes
Emergency disc brake
Parking brake
Auxiliary engine ofl filter
Auxiliary fua! filter
Transmission oll filter
Hydraulic power steering
Alr starting
Neutral start only
Oxy-catalyst exhaust system
Dua! dry type air cleaners
Battery wiih Isolation switch
Alternator
Lighis, 4 front, 2 rear
Converlor oil coolers (2) : -
Foam padded operator's seat with adjustable suspenslon
Low cil pressure/high ongine temperature sudio visual
alarm system
Center hinga lock arm
Dump box service support tubes

Gauges;
3 air gauges
Ammeter
Converter pressure gaugse
Converter temperatlure gauge
Engine hourmster
Engine oll pressure gauge
Engine lemporature gauge
Dual englne temperature gauges

OPTIONAL EQUIPMENT

Cab with heater and defroster

Roll over protection

Emergency auxiliary steering system
Fume diluter exhaust system

PTX scrubber

Water scrubber

Optiona! boxes and special liners
24 volt electric starting system

The manufacturer reserves the right to change the spsciffca-
tions or design of this machine at any time without notice.
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Gradeability

40 1 st CGear

30

Yo

Gradient 25 4— 4+ —h—— —— — — Max Recommend

Operating Gradient

7.5
BASED ON 70% CONVERTER EFFICIENCY

* This truck has a rating of 25 short {23.6 mefric) fons under norma) operafing conditfons. Volume
cepacity Is related fo fonnage capacity by the SAE semi-nominally hesped rating based en material
welghing 3,000 Ibs./cublc yard (1,760 kg/cubic metre).

20 \ 2nd Gear
\_]\
3 rd Gear
10
4 th Gear
h‘
OIIIIII[IIIIIIIIFII
o | 2 3 4 5 6 7 8 9 10 1l 12 13 14 15 I6
Speed Mph
T | | | | | | l | | T I
.61 4.83 8.05 1.27 14.48 17.70 20.92 24.14
3.22 6.44 9.66 [2.87 16.09 19.31 22.53 25.75
Kph
Capacities & Performance
CAPACITY *
MAXIMUM 26 TONS (23.6 T)
VOLUME RATING (SAE RATINGS)*
NOMINAL HEAP .. ... ... i, 19 CU. YDS. (145 M)
SEMI-NOMINAL HEAP .. ... ... ... it 17 CU. YDS. {13.0 MY}
STRUCK ... .o 15 CU. YDS. {11.5 M?)
DISCHARGE
MAXIMUM DUMPING CLEARANCE @ 65° ............ 17’ 47 (5.28 M)
DUMPING TIME . ..ottt e iaaaens 15 SECONDS
VEHICLE SPEEDS LOADED — LEVEL PERFORMANCE
GEAR 1 2 3 4
MPH 25 47 8.7 16.0
KM/H 40 14.0 256

For further information contact;

JARVIS CLLARK CO. LTD.
BOX 1110, NORTH BAY, ONTARIO, CANADA P1B 8K4
(705) 4745520 TELEX 027-76154

Branches:

SUDBURY » TIMMINS o ELLIOT LAKE « THOMPSON
VANCOUVER ¢ BATHURST ¢ NAVAN, IRELAND

h l Specification No, JC-153/9/75
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Equipment (Cont'd)

(iii)

Hauling (Cont'd)

One Euclid Dump Truck, Model 91F¥D-R18, with
chute body, payload capacity 36,000 lbs.,

driven by a General Motors Series 6-71 diesel
engine, two cycle, six cylinders, 4%" bore, |
5" stroke, 426 cubic inch displacement, 218 h.p.
at 2100 r.p.m. Engine exhaust is connected to

a Gaspe type wet aluminum scrubber.

Tires - 2 front 14:00 x 25, 21 ply
- 4 rear 16:00 x 25, 24 ply

Brakes are two-shoe internal expanding air
operated. Steering is by hydraulic booster
cam and lever type.

Operating weight (empty) 30,800 lbs.

This reconditioned truck will be a secondary

haulage unit for trucking development and

production ore from the mine to surface.
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S PECIFICATIONS

I Model R-~18 Rear-Dump Euclid with Spring Mounted Drive Axle
Capacity: Tire Eguipment: (Tubseless)
truck MeBsure. ... ..ot e 1014 cu, yd. Standard
ploadat3tolslope.................co il 1214 cu., yd, - Front 13.00 x 25, 18 ply rating—Rear 18.00 = 23, 24 ply rating.
eap SAE rating at Ll slopa.. ... .................... 1614 cu, yd. 01;}10“?112 00 x 25, 18 ting—Rear 14.00 x 28
Payload weight capacity. ... . ................... 36,000 pounds ront 12.00 x 25, 16 ply rating— 00 x 25, 20 ply rating.

ine: General Motors Series 671 Diesel engine; two cycle; six
linders; bore—414”; stroke—5""; displacement—426 cubic inches;

rated 218 horsepower at 2100 rpm; mazimum torgue 570 pound
ot at 1600 r.p.m.

n: Fuoller Mode] 5F 1220 with 5 forward and cne revefse
gear selsctions. Speed range leaded 2.6 to 26.7.

tch: Lips-Rollway single plate, spring loaded, dry disc, non-
djustable toggle type clutch with 1514” diameter woven-facings.
bearing type clutch release bearing. Air assist operation.

ve Axle: Euclid Model 60 RA heavy duty, full floating, single
uction carrier and planetary reduction in each whasl; total
uction 19.66:1.

Brakes: Two-shos internal expanding air operated brakes 1714" x 4"
14" on front and 20" x6" x 3{" on drive wheels, Total brake lining
ea—'IBB square inches; tcta.l h'ake drum area—1188 square inches,
our-shoe 14" soctor type ventilated emergency brake on driveline,

Bondix.Westinghouse air compressor and controls.

¢ Axle: Freeloating dropforged, heat-treated “'I” beam centor
fion axle. Spindles aro also heatdreated forgings. Cast steel
wheaels with demountable rims mounted on tapered rollar bearings.

and Seat: Soventyseven inch width completely enclosed

vamlined cab, offset to the left. Shatter-proof safety glass through-

ut. Euclid bucket type driver's seat with Naugahyde covered
air foam rubber cushion and mounted on steel base.

iy: Euclid chute type body with inside corners rounded and sides
pered from front to rear permitiing elevated body to shed load
freely. Aill welded, sandwich type double boflon with 114" cak
lanking betwesn 35" linor plate and 1{" bottom plate, reinforcing
!ll length of bottom and chute.

ptional—Qnuarry body has flared sides 134" oak planking between
15" liner and 2" bottom plate; 14" fromt and side. plates. Struck
pacity 11 cu. yds 13 cu. yds. at 3:1 slope, 1914 cu. yds. at 1:1 slope.

draulic Eguipinent: Euclid three-stage, double acting telescopic

hoist used to raise and lower the body. Oil pressure for hoist produced

Euclid gear type packingless pump with shafts mounted on double
Fw ball bearings.

Springs: Semi-elliptio, free-floating, thrust mounted on ourved spring
pads for variable load centers. Front, 13 leaves, 4 wide x 14" thick.
Rear, 10 leaves, 6” wide x 3{" thick,

Steering Gear: Cam and lever iype with roller bearing mountad
studs, bushings in trunnion and anti-friction bearing in tubs. Four
spoke 20" diameter rim type steering wheel. Euclid hydraulic boostor
reduces manual stearing offort.

Frame: Rigid, wide flange, fabricated beam with 'borqﬁa stifferers
and integral front bumper. Body supported by top flange of frame
rail and fabricated oress beam.

Dimensions:
Wheelbase.........covriieeicrenrrecosaanerarcsnnnns 12°.117
Length, overall. ... ... ... i ittt it 24'. 75"
Width, overall.......... PR eeseserrracsans 10 2"
Height, overall.... ... e eeeeneene it aaraaer it 1¢'. 87
Loading height, maxdmum, .. ... .. .0iiiiiireiiniaenens 8. 47
Clearance, frontaxle. ................ .. ... veneeaeaa 1'- #r
Cloarance under drive axle.......... it ebeeseararnan, - 6
Turning oircle on front wheel track. ... _.........oooatts 51’ ar
Body length, Instde top. .........ciiniiii s 14 135"
Body width, front. .. ... .. ...ttt iiiiiaiaans 7.11
Body width, ear. ... -.ovvriiiiiiiiiiii it g’ §”
Dumping angle, from horizontal. ... ... ....... ..ol e8°

Weights: Standard Quany
Chassis with hoist. ................ 22,400 lbs 22,400 lbs.
Body. ciiiiiiiiae it 8,400 1bs, 12,500 lbs
Net wolght, empty, .............. .. 30,800 lbs 34,900 Ibs

Distribution—Net Weight:

Frontazle,........ccovieemnnunnsn 11,200 lbs. 12,700 1ks.
Drveaxla........ovvvvvinncnnnns 18,900 Ibs, 22,200 lbs

Gross weight with 36,000 Ib. payload 66,800 lhbs, 70,200 lbs,

Distribution—-With payload:

Frontazla.............cccovcmnenns 16,800 lba. 17,700 Ibs.
Drive axlo, .cccieeivvnnnannancnss 50,300 lbs. 83,200 1bs,

{Refer to detailed spocifications for complete data)

BLACKWOOD HODGE EQUIPMENT LTD.

I {Formerly Innes Equipment Limited)

Court Street S. at Cornwall
Port Arthur, Onfario

10 Suntract Road
Toronto 15, Ontario
CH 4-2531

BUCLIE

Form Ne. 132

General Motors Corporation ¢ CLEVELAND 17, © H l o]

. snzo mumu 8A.




fosr LU ©

SPEEDS FROM ':..‘:.-m ““%lt't‘!’tttlt 3
2.6 TO 26.7 MPH

PERFORMANCE DATA

The chart below shows the maximum speeds with 16.00x 25 tires and the
maximum grade ability for each forward gear. For more complete data, if
needed for hauling production estimates, refer to detailed specifications that
are available upon request.

4h GEAR ) I ) _2ad GEAR

17.0 mph ~

s
17.6
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Equipment (Cont'd)

M
-
. A

2

g

NOTE - All diesel equipment is fitted with 12 wvolt
electrical systems, air starters and hydraulic
booster steering or hydraulic stick steering for

bi-directional equipment.

All equipment will be serviced at a fuel depot on
surface in the vicinity of the surface shop and
maintenance and repairs will be completed in the

surface shop and garage.

All diesel equipment is fitted with oxy-catalyst

exhaust systems, or P.T.X scrubbers with a Gaspé
type water scrubber on the Euclid truck and with
exhaust cooler-diluter units on engine exhausts for
the elimination of noxious gases and the reduction

in temperature of exhaust gases.

#

. ”\ﬁ), o
*‘\'\,g*\““’“
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{¢) Development and Production

(i) Control Factors

(aa)

(bb)

{cec)

Work Period - 5 days/week (Monday thru Friday)
2 shifts/day - day shift
8:00 A.M. - 4:00 P.M.
- night shift
7:00 P.M. - 3:00 A.M.

Statutory Holidays - 9 per year.

New Years Day
Good Friday
Victoria Day
Dominion Day
Labhour Day
Thanksgiving Day
Remembrance Day
Christmas Day
Boxing Day
52 weeks x 5 days = 260 - 9 = 251 days = 502 shifts.

Mill Production Rate

365 days/vear less 16 days shutdown for repair

= 349 days/year (95.6% operating time)
less 9 statutory holidays = 340 days operating.

500 tons/day € 5% moisture = 525 wet tons/day
500 x 340 170,000 dry tons/year
525 x 340 178,500 wet tons/year

Mine Production Rate

170,000 dry tons/year/251 mine days.
= 677 dry tons/mine working day.
= 340 dry tons/mine working shift.
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(c) Develbpment and Production (Cont'd)

(ii)

(aa)

Details

Drill and Blast

Headings 12 feet high by 20 feet wide drilled

to a depth of 12 feet with a resulting break

and net advance of 10 feet will achieve under-
ground development and production. An equivalent
or greater amount of ore will be broken in the
stope rooms by slashing after the primary heading

has been advanced.

Heading 12' x 20' x 10' = 2400 cu. ft. = 185 tons
ore. 13
At 677 tons/mine working day a conservative program
would be 4 rounds per day (2 on days, 2 on nights)
4 x 185 = 740 tons/day.
As contingencies - allow only 95% in ore = 700
| tons/day.

- allow only 95% attendance

by miningcrews = 670 tons/day.

We estimate a miner-driller operating an MJM-21
Jumbo, with a helper for supplying steel, installing’
pipe and ventilation tube and loading holes, will
be able to drill and blast in excess of two headings
per shift providing sufficient working faces are

made available.
N\-’—\-\./'-
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(bb) YLoad

The loading and clean up of broken ore from

two separate headings can be handled readily

in an 8 hour shift with 6 hours of actual operation
by a JS - 500 Jarco Scoop. The operator will
always have a full heading ég_;brk on while the
opéosiﬁémheédingﬁignyéing Qrilied off. Also the

operator will have time to use the Scoop to help
with pipe and ventube installation.

{ce) Haul

Ore haulage using the J.D.T. 426 End Dump Truck

is calculated on an average haul distance, one
way, of 1500 feet. The semi-nominal heap capacity
of the truck is 17 cu. yds. and the semi-nominal
heap capacity of the Scoop bucket is 5 cu. yds.

Thus 17 = 4 Scoop buckets per truck ljoad.
5
The load - travel - dump - return haul cycle is

calculated as follows: -

_ Minutes
Load - 4
Travel -~ loaded, up grade in gear 1

at 2.5 m.p.h. 7
Dump - 1
Return - empty, downgrade

1,500 feet in gear 3 at 8.7 m.p.h. 2
Position for load 1
Total Cycle 15

This is equal to 4 round trips per hour. We will
use 6 operating hours in an 8 hour shift =
24 trips/shift..

= 24 x 17 x 27 = 508 tons per shift.
21.6666

= 1000 tons per day.
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(ad)

Labour

Labour involved per shift:-

1
1
1
1
1
1
1

1

vV - 15

shift Boss

Jumbo Miner-Driller

Jumbo Helper

Jarco Scoop Operator
Jarco Truck Operator
Spare Miner-Driller
Mechanic (surface/

underground)
Spare Operator

There would be additional supervision and mechanics
on surface on day shift for maintenance and

repalrs.
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MINING
(d) Ventilation
Proposed ventilating equipment will consist of:-
l - 50,000 c.f.m. vane axial fan
with variable - pitch blades.
1l -~ 5,000,000 b.t.u./hour direct fired
propane heater.
1 - 20,000 c.f.m, axivane booster fan.
1 - 10,000 c.f.m. axial flow aerofoil
booster fan.
42 inch diameter ventilation duct for main
ventilating air distribution _
24 inch diameter ventilation duct for secondary
ventilating air distribution.
The basic ventilation requirements are:- |
A basic supply of ventilating air to development
or stope headings with a velocity of 25 f.p.m. ) RL&}'“ﬂfJb

Two working areas operating at the same time _:Q%;*%;:;/
would require 2 x 12 x 20 x 25 = 12,000 c.f.m. g

_ L
i ,Nf<P4:V

Diesel equipment requirements H.P.
1 - MIM 21 Jumbo drill rig 7 78
(This diesel engine will operate «
part time only) ‘ ’ \
(The alternate G-D Henderson Jumbos
are pneumatic)
1 - JS-500 Jarco Scoop 180
1l - JDT-426 Truck 270

(The alternate 91FD-R18 truck .
is 218 h.p.)

T (528;
Utilisation Factor 766%/“50E;ﬁ¥ﬂle)~ =-350 h.p.
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Ventilation requirement 350 x 100 c.f.m. = 35,000 c.f.m.

Total ventilation requirement 4 . c.f.m.
say (50,000 c.f.m.
Average c.f.m./ton mined = 50,000 = 74
677
Average c¢.f.m./man-day shift = 50,000 = 5,000
10

S‘F—&? 75(‘6“" ’%{‘M/ ) dwed  asenrm o iy
] s.wa;xj—w Oa-s-.r'i%,kt-w::‘tﬁ-aw 1SXSty . = aﬁf,é Go C% P
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.o o0 Cﬁg;a L%?ﬂ%u/ 2l duuaé.uaaﬁéyﬁ t4a4q94 4%£

ol T ol i b Howiia cas GO~ ==
& Ao DB A 4
;7L;3é¢lJ — S Motn ;yzyvusf .



vV - 18

MINING

(e)

\\\a‘ L

Pumping

Tn 1963 Phelps Dodge Corporation of Canada Limited
engaged H.Q. Golder and Associates Ltd.,Consulting
Civil Engineers from Toronto, to aid them in assessing
the magnitude of the water seepage problem that might
be encountered in the possible mine workings at the
Silvermine property in Nova Scotia. They were advised
the mine workings would be located in the lower 30 to
50 feet of a sandstone formation which is up to 200

or more feet in thickness.

In order to estimate the rate at which groundwater

might flow into the mine workings it was necessary to
determine the permeability of the sandstone formation

and the general groundwater conditions in the area.

These determinations were accomplished by completing a
laboratory test on a sample of the sandstone in the form ?
of a diamond drill core from diamond drill hole No. 61 !
at a depth _of 209 feet, and from results of simple pumping
tests and pressure packer tests conduc%ed in the field

on certain diamond drill holes. uﬁhﬂ%
_/

The results of the laboratory test on the drill core
are summarized in the following table. In addition
they noted the sandstone was fine-grained, composed
predominently of quartz,and reacted weakly with
hydrochloric aéid,indicating a calcareous binder.

It was reported there were no visible indications of

bedding planes or stratification.
e
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(e) Pumping -(Cont’'d)
SUMMARY OF PROPERTIES OF SANDSTONE
DDH61 Depth 209'

Air Dry Bulk Density 144.8 lb/cu.ft.
Oven Dry Bulk Density 144.2 1b/cu.ft.
Saturated Bulk Density 151.6 1b/cu.ft.
Specific Gravity of Solids 2.71
Void Ratio 0.135
Porosity 11.92%
Coefficient of Permeability 1 to 3 x 10°% cm/sec.

/2

It was noted by Golder the permeability values are considered
to be very low and are analagous to permeability expected in

a silty clay. Thus it may be assumed for practical purposes,,
that the sandstone itself is imperviocus. Also it is noted that
a spot check of core from various parts of the property
indicated the sandstone is uniform and it would not be
unreasonable to consider the sample which was tested as

22

57325

typical.
—¥

The results of the two types of field tests carried out indicated
(i) The general patterns of flow or take in all holes

P
e

are similar.

(ii) The zones of high take and higher permeability are
relatively narrow and tend to be separated by
relatively thicker zones of lower take and lower

permeability.

In conclusion Golder used the results of all tests to compute

a maximum overall average coefficient of permeability of

3 x lO-4 centimeters per second and this governed his estimates
of the upper limit of seepage which might be expected to occur
in open stopes at various levels. These estimates covered a
very wide range from 0.2 to 3.4 gallons per ninute per foot
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Pumping - (Cont'd) .

width of open stope depending mainly on general groundwater
conditions and slightly on the depth of the workings.

The access to the rock portal and decline adit will be by
roadway through an open cut in overburden at a gradient of
minus 7° or 12.25%. Eventually this decline entrance may be
protected with a large culvert of 18 foot diameter, but in

the interests of speed and necessity to establish a start

on underground work before cold weather, the open cut procedure

surface will funnel a certain amount of rainfall and run

off toward the portal. Thus a sump with a capacitygggb,\€1@6° A
excess of 100,000 Imperial gallons (50' x 50' x 10'9 will Y4
be established at the side of the roadway outside the portal

as a catch basin, and a submerged pump will discharge the

will be in effect for this year. Such an open draw on Tgpﬂp

water to the settling ponds.

Depending on the amount of seepage and groundwater encountered,
a small sump in the foot wall, west of the decline will

be established 200 or 300 feet inside the portal. The

pumps in this sump will discharge up the main discharge

water line to the settling ponds.

The main sump will be established near the end of the
first leg of the main decline and will,@gg%ziﬁgapacity,
depending on water conditions, of 150,000 Impe%ial gallons
(60" x 60' x 10') with an access ramp for clean out. .

)
ol [
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(e) Pumping -(Cont'd)

Since underground water conditions can be classed as
unknown, provision has been made for pumping 1000 U.S. L
gallons per minute against a total head of 175 feet, with
. a similar standby pumping unit on hand. This water will
be discharged through a 6 inch discharge water line to the

portal and thence to the settling ponds.
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CONCENTRATING

(a) Metallurgical Investigations

Metallurgical test work on samples supplied by Phelps Dodge
Corporation of Canada Limited from diamond drill core
intersections and a 50 ton bulk sample from a surface pit
was conducted by Ontario Research Foundation in 1963 and
1964, and by Lakefield Research of Canada Limited in 1974.

Samplés from diamond drill core intersections of ore
secured during the close spaced drill programme on the
West Zone completed in May through July, 1977, were tested
by the Atlantic Industrial Research Institute at Nova
Scotia Technical College, Halifax under the direction of
Mr. M.A.K. Grice.

Results of all this test work indicated no problems should
be encountered in producing a marketable lead concentrate
assaying 70% or better Pb, 0.6 oz. Ag per ton and 2% Zn
with recoveries of 95% of the lead.

The estimated optimum grind was 65% minus 200 mesh.

Reports on the results of these metallurgical investigations
follow.
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.@‘ Ontario Research Foundation

43 QUEEN’S PARK CRESCENT EAST TORONTO 5, CANADA

TELEPHONE @24-6201

Department of Engineering & Metallurgy

Final Report of Investigation

Flotation Tests

Phelps Dodge Corporation
of Canada Ltd,
(9117,‘;}(&7?)

J. R, JANES

October 28th, 1963

IV’lltl ALFORYT RCLATES ONLY TO THE PARTICULAR INSTRUMENT, MATERIAL, OF OTHER BUSJKCT REFERNED TO IN [T, NO REFALACKTATION I8 MADK THAT SIMILAM ARTICLES WL,
BE OF LIKE QUALITY, WITHOUT THE PRION WRITTEN CONEEINT OF THE ONTARIO RESTARCH FOURDATION, MO PUBLICATION 1N WHOLE OR (N FART OF THE TEXT OR SURSTANCE OF THIS

© MEPONT GHALL BE MADK, NON BHALL THE NAME OF THE DNTARIO REBCARCH FOUNDATION BE UEED IN ANY WAY IN CONNECTION WITH THE SALK, OFFERING OR ADVLATISING OF ANY
ICLE O FROOUCT, ANY TESTING, INSPICTION OR INVESTIOATION OF THE INSTRUMENTE, MATERIALE OR OTNER SURLCTE PERFORMED BY ONTANIO AXSEANCH FOUNDATION WILL,
COMDUCTED N ACCORDARNCE WITH THK BIST TECHNICAL ATANDARDE BY THE ONTARIO REXREARCH FOUNDATION BUT NIITHER 1Y NOR (TE EMPLOTEXS EHALL BE AESPONSIINLE FOR

LOES 0N DAMAGE NESULTING DIRICTLY OA INDURKCTLY FROM AMY GEFAULT, ERPOR DR GMISEION, “
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VI - 4
Final Report of Investigation
No, 0-63338
Flotation Tests

Phelps Dodge Corporation
of Canada Ltd,

1, INTRODUCTION

On July 25th, 1963, about 120 lbs, of assay rejects (-3/8") from
samples of the Phelps Dodge Corporation's Cape Breton Island lead deposit
were submitted for ore dressing tests, These samples (see list in

procedures of this report) were combined into one sample designated as P53 Bench
Test No, 1.

In view of the grade (3,517 Pb) and the size of the galena (from 150
to 270 mesh - Mines Branch Report IR63-12) gravity concentration was
dispensed with and only flotation investigated, All laboratory flotation
tests were conducted in a Fagergren cell, These took the ore through con-
ventional roughing, cleaning and recleaning steps, At the conclusion of the
investigation,; a proposed flowsheet was drawn up showing one method of
treating this ore, Progress reports were issued on September 6th and

September 24th, 1963, The following is the final report of this investigation,
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2, CONCLUSIONS

Preliminary flotation testing of sample P53 Bench No, 1 indicates that
a marketable lead concentrate assaying 70.9% Pb, .6 oz, Ag (est,) and
2,257 Zn can be produced,” Indicated recoveries are 89,37 of the lead and
81,8% of the zine, A flowsheet consisting of crushing to -10 mesh,
grinding to 74% -200 mesh, rougher and cleaner flotation, regrinding of the
cleaner middlings and tailings followed by recleaner flotation is proposed,
Recleaner products will then be fed back into the circuit, the concentrate
into the cleaner cells and the tailings into the roughing cells, Reagent
Costs are estimated at a total of $,08 per ton of crude ore, |

3. _SUMMARY OF TEST RESULTS

(1) Head Analyses

b 3.51%
Zn 21%
Total Iron 2.55%7
S 1,70%
c 1.50% i
Ba LO57 .
(2) Rougher Flotation Grind: 747, -200 mesh

(3) Rougher Concentrate (Average tests 1, 2, 3)

9.5% Weight
37,1% Pb 94.17% Recovery
2,03% Zn 87,7% Recovery

(4) Cleaner No, 1 Pb Concentrate (Recleaner Test 2 data)

3.27% Weight
70,9% Pb 62,6% Recovery
2,25% Zn 31,7% Recovery

(5) Recleaner Combined Concentrate (Recleaner Test 2 data)

3,067 Weight
30.07% Pb 25,87% Recovery
3.24% Zn 48,347 Recovery

Note: A fraction of the cleaner products was unavailable for
regrinding and recleaning, Inclusion of these fractions
will raise these recovery figures to 26.8% of the lead
and 50,14% of the zinc and the weight figure to 3,277,
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SUMMARY OF TEST RESULTS - cont'd

(6) Final Combined Tailings (Rougher and Recleaner)
93.46% Weight

G2% Pb 10,7% Loss
D047 Zn 18,167 Loss

(7) Indicated Recovery

89,.3% of the lead
81,87 of the zinc

(8) Reagent Costs

Roughing Stage $.066 per ton crude
Cleaning Stage .0086 per ton crude
Recleaning Stage .0094 per ton crude

Total Cost $,084 per ton crudeiore ..

(9) Silver assay test 43, Pb Concentrates 1, 2 and 3

.0 oz, per ton,

VI - 6
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4,  PROPOSED FLOWSHEET

Head 747 -200 Mesh

L4
Rougher Flotatlon

! Rougher Cdncentrate RougherlTailing
5% We, 37.1% Pb 94,17 Recovery 90,57 Wt, .,2472 Pb 5.9% Loss
| !
Cleaner Flotation
]
i
ner No, 1 Pb Concentrate Cleaner Liddlings

|
|
clla
3| 7% We, 70,9%Z Pb 62,67 Recovery 6.237 Wt, 18,57 b 31.57 Recovery
l

Regrind 96.‘56% ~200 mesh

N . S N

I v

ll Recleaner Flotation

1

I' Recleaner Loncentrate | Recleanel Tailing

l 3,277 We, 29,47 Pb 26,87 Recovery 2,967 We, 5,67 Pb 4,8% Loss

Return to cleaning cells Return to iough:lng cells

7“

(Notet Unavailable middling fraction
from cleaner flotation included
in these results)
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5. COMMENTS

(a) Recovery

The overall recovery (Recleaner Test 2) is indicated to be 89,3% of

the lead and 81,8% of the zine, Attempts to improve upon this recovery

either by withdrawing more froth in the roughing stage or finer grinding
before roughing resulted in only a minor improvement in recovery (i.e, from
94,97 to 95,8%)

The final tailing loss of 10,7% of the lead and 18,16% of the zinc
" 1s probably a maximum since the recleaner tailings would be returned to the

roughing stage or subjected to a scavenging float (i,e, more removed in the
recleaner concentrate),

The two recleaner tests show that the size of regrinding has an important
effect on the grade and recovery, Test No, 1 -~ 98,667 ~200 mesh (90,87 -325

mesh) was much too fine, Sliming of the lead and gangue consumed reagents

and yielded a high recleaner tailing loss (9.567 of the lead), Test No, 2
96,347 -200 mesh (78,547 -325) gave a 4,87, lead loss, Further investiga-

tion of this regrind, recleaning stage 1s warranted and probably will
pProvide improved recoveries,

(b) . Reagent Costs

Total estimated reagent costs of $,084 per ton crude ore are quite

-low,  Further reduction of the reagents in the recleaning stage is.

possible but this will not materially lower the overall cost, It may be

advantageous to increase slightly some of the reagent dosages,

(c) Proposed Flowsheet

The proposed flowsheet shown is only a suggestion, Other possibil-~
lities of routing the recleaner products occur and these will doubtless be
investigated at a later date, Scavenging of the cleaﬂe:-tailings was not
successful, Therefore, these were reground with the cleaner middlings
(as one product) since the tonnages treated probably do not. warrant two
separate regrind circuits, Recleaner tailings are then returned to the
roughing cells for a scavenging float, The recleaner concentrate must be
refloated and some of it probably reground, Therefore, these are shown.
as returning to the cleaning cells,

Vi - B
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5 COMMENTS -~ cont'd

(d) Zinc Concentration

Cleaner Test 43 was an attempt at producing a zinc concentrate
after removal of the lead, This test was not successful in producing
a good zinc concentrate due probably to (a) the fineness of the sphalerite
and the nature of its deposition {i.e, finely intermixed with galena and
pyrite, replacement of woody structures) - see Mines Branch Report IR63-12;
(b) insufficient depression of the zine during lead flotation, The No, 1
and 2 lead concentrates combined assay 75% Pb, 1.27% Zn and contain 12 ,46%
of the original zinc, This zinc content is belleved to be the result of
intermixed sphalerite and galena, since sufficient cyanide (,15 lbs per ton)
was added to depress the sphalerite, The No, 3 and 4 lead concentrates
combined assay 48,39% Pb and 3,787 Zn, Here insufficient zinc depression
results in a high zinc content of 61,47 of the original zine, More -
cyanide should have been added between lead floats 2 and 3. It should be

noted though that too much cyanide will depress the galena also, The
No, 1 zinc concentrate assays 20,5% Pb and 5,35% Zn, From the test data

and the ore photomicrographs (Mines Branch Report IR63-12) some of the .

galena will undoubtedly accompany the sphalerite in any -zinc .concentrate,

Some zine will also occur in the lead concentrate (Pb #1 Conc, test 43,
81,27 Pb, 1.04% Zn). There probably is an in between stage where-a zinc
concentrate can be produced and further testing is advised,. .  °

6, RECOMMENDATIONS

l A larger sample (500 lbs) should be tested in‘a simulated pilot !{

plant ecircuit to more fully examine:

(a) flotation variables (i,e, pH, pulp density, grinds,
reagent type and dosage)

(b) proper regrind size for recleaning

(¢) the effect on final lead concentrate grade and recovery of
returning the recleaner products to the circuit

(d) production of a separate zinc concentrate,
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6, RECOMMENDATIONS - cont'd

At this time, it may also be advantageous to do a grind liberation
study together with polished sections of the various flotation products,
In lieu of this, the sections used in the Mines Branch Report IR 63-12 should
be carefully examined and the liberation sizes of the fine galena and

sphalerite determined,

The above is suggested as an interim to a larger piiot plant test
because it is more flexible and yet will give accurate results, Failing this,
it is suggested that a pilot plant study of several tons be carried out,

7. SAMPLE DISPOSAL

All of sample P53 Bench No, 1 has been used in this testwork, Test
samples will be retained at the pilot plant for a period of six months

pending further notice,

C}ﬁ; é?yJanes, P.Eng.,

Assistant Research Engineer,
Department of
Engineering & Metallurgy,

October 28th, 1963,
JRJtmed trh
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TELEPHONE  Q24-6201

Department of E.gineering & Metallurgy

Report of Investigation
No. 0-63348 L 4 Qﬁ
Flotation Tests
w,\b« ‘Bench Test No., 2

Phelps Dodge Corporation
of Canada Ltd.

Sl

J. R, JANES

January 22, 1964
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Report of Investigation Vi - 13

No, 0"633£$8
Flotation Tests

Phelps Dodge Corporation
of C-nada Ltd.

1, INTRODUCTION

On November 20, 1963, 4 boxes of 2" dismeter drill core weighing 600
lbs. were received Irom the Cape Bretop Island lead prOpefty of the Phelps
Dodge Corporation of Canada., This was designated sample Bench Test No., 2.
After crushing to minus 1 inch, a representative 150 lb, sample was useﬁ in
the present investigation. In this test work a reground mlddling fraction
was subjected to recleaner flotation. The tailings from this recleaner
were then mixed with fresh feed and given a rougher float as proposed in

the flowshéet of Report No, 63338. The final tailing loss was then calqulated.
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2. SUMMARY OF TEST RESULTS

(1) Head Analysis
2,865 Pb 0,06% Zn

(2) Combined Lead Concentrate

70.29% Pb 3.25% Wt 82.39% Recovery

(3) Over-all lead recovery indicated to be 97.6% assuming only y//
talling loss is to the roughing cells and all lead eventually
recoverable in the middlings.

(4) Final Tailing loss
91, 74% Vit 0,08% Pb 2.4% Loss

(5) BEstimated Reagent Costs $.08 per ton
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3,  SUMMARY TEST RESULTS
FLOWSHEET

Head 2.86% Pb - 57.4% ~ 200

Rougher Flotation

l I

Rougher' Concentrate Rougher Tail
6.51% Wt. 42,8% Pb  97.5% Recovery 93.49%Z Wt .08 Pb 2.5% Loss

l

Cleaner Flotation

j« Cleaner Concentrate Cleaner Middlings
3.48% Wt 58.1% Pb  '72.31% Recovery 3,03% Wt 23.1% Pb  25.19% Recovery

Recleaner #1

J' Recleaner Concentrate- #1 Pb Concentrate Recleaner Middling
2.32% Wt T1..% Pb  58.88% Recovery 1.16% Wt - 32.6% Pb  13.43% Recovery

Comﬁined Middling
L.19$ W 25.68 Pb 38.62
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(Flowsheet cont'd)

Combined Middling
L.19% Wt, 25,6% Pb 38.62% Recovery

!

Regrind to 97% ~ 270 mesh

Recleaner No, 2

#1 Goﬁcentra.t.e . #3 Concentrate
.93% Wt. 67.5% Pb A49% Wt, 19.8% Pb 3.63% Rec.

23,51% Recovery

#2 Concentrate Tailing
+29% Wt, 39.2% Pb 4.21% Rec, 2.48% Vit. 7.8% Pb7.27% Rec.

Rougher Flotation (with fresh feed)

l

‘Rougher Concentrate ' R'ougher Tailing

8.26% Wt. 34.93% Pb 97.6% Rec.. 91.74% Wt. ,08% Pb 2.4% Loss
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-5
ke COMMENT
(a) Sample

Bench Test No, 1 sample (Report 63338) assayed 3.51% Pb and 0.21% Zn,

The present sample, Bench Test No. 2, was much lower in grade; 2.86% Pb and

- 0,06% Zn, This difference produced reductions in the weight recoveries of

concentrates (i.e. Rougher Concentrate from 9.5% Wt. to 6.5% Wt.) but did
not appear to be a detriment to the over-all concentrating characteristics
of the sample, i.e. No. 1 lead concentrate 70.9% Pb — Bench Test, and

70,3% Pb Bench Test 2,

(b) Grindin
Primery grinding was done dry to ~100 mesh or 57.4% - 200 mesh.

This is somewhat coarser than previously used (74% - 200 mesh by wet means.
Initial flotation tests indicated however, better recoverles aﬁd higher grades

of rougher concentrate at this coarser grind,

(¢) Flotation (comment follows flowsheet- order)

Rougher flotation produces a clean-ﬁailing (0.08% Pb) and a relatively
high grade concentrate of 42.8% Pb, Differences in weight recoveries md
product- assays over Bench Test 1 results can be accounted for by the following;

(1) Difference in head assay

(2) Possible coarser grain size of the galene

(3) Dry grinding to a coarser size

(4) More effective flotation - (a) 2000 gm. Deﬁver cell used for

roughing versus a 600 gn. Fagergren cell, (b) increased reagent

dosage to the recleaner cell.
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Recleaning of the No., 1 lead concentrate was necessary due to an
excess of frother (same quantity as successfully used in Bench Test 1).
This step would probably not be necessary if the amount of frother was
reduced,

From the cleaner and #1 recleaner flotation a combined middling of
4.19% Wt, 25.6% Pb and 38,6% recovery is obtained. Regrinding to approximately
974 ~ 270 mesh produces a No. 1 concentrate of 67.5% Pb and 23.51% recovery.”
The calculated combined lead concentrate is therefore 3.25% Wt, 70.29% Pb
and 82,394 recovery.

Recleaning of the middlings also produces 2 high_grade fractions
{concs #2 and #3) which combined assay 27.0% Pb .78% Wt. and 7.84% recovery
and a low grade fraction assaying 7.8% Pb, 2..48% Wt, and 7.27% recovery.
The present test returned this low grade fractlon to the roughing cells with
fresh feed. The final tailing produced was essentially the same as originally
obtained i.e. .08% Pb, 2,4% loss as versus 0,08% Pb and 2.5% loss. Weight
recovery in the rougher concentrate increased from 6.51% to 8.26% and the
grade of rougher concentrate decreased from 42.8% Pb to 34.9% Pb.
These differences are sizeable and indicate the necessity for finer re- '
grinding of the middlings.

The present testing did not retreat the high grade middling fraction of
27% Pb .78% Wt. and 7.84% recovery, This must be returned directly to the
regrind mill for finer grinding. The iarge number of batch tests required to
adequately carry out thls phase of the problem makes this type of study im~
practical.

-5,  CONCLUSIONS

(1) A premium grade concentrate of 70,29% Pb, 3.25% Wt and 82,39%
recovery is obtainable without difficulty.

(2) Scavenging of the recleaner tails, which contain 7.27% of the lead
in the Roughing cells does not reduce recovery or alter the grade of rougher
tailing (.08% Fb),
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(3) The indicated recovery is 97.6% assuming no further losses occur
in returning the high grade middling fraction to the regrind circuit,

6. RECCMENDATIONS

(1) A series of batch tests in this case cannot lead to a final figure
for the recovery without assuming that there is only one loss and that is to
the rougher tailings. Recirculating of the unliberated grains to the regrind
mill is a continuous process best evaluated in a pilot plant run of several
tons. The indicated recovery of 97.6% is therefore probably too high. A
better figure might be 95% to account for further possible losses on retreatment

of the middiings.

(2) A polished section study for mineralogy and grain size should be
made of a middling composite. The required grind for adequate liberation
could be determined and a better idea of the final recovery cbtained.

L SAMPLE DISPOSAL

Test products and about 450 lbs. of Bench Test No, 2 sample remain.,
These will be placed in storege.pending further notlce. '

S holona

es, P.Eng.,
Assistan& Research Englneer,
Department of
Engineering & Metallurgy.

January 22nd, 1964.

JRJ:ms
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ONTARLO RESEARCH FOUNDATION

Department of Engineering and Metallurgy

Report of Investigation No. 0-64321

Pilot Plant Grinding and Flotation of a Lead Ore
from Cape Breton, N.S.

Phelps-Dodge Corporation

Introduction

A lead ore was submitted in the Fall of 1963 by the Phelps-~Dodge
Corporation from their Cape Breton, Nova Scotia property to determine its
beneficiation characteristics, Project Reports 0-63338 and 0-63348 described

the laboratory results of this study. These drill core samples, containing
3.517% lead, were upgraded by mineral flotation techniques to yleld a final
concentrate analysing 70.9% lead and having an indicated recovery of +95%?
silver content was estimated at 0.6 oz/ton; and zinc, to the value of 2.25%.
The estimated optimum grind was approximately 657 ~200 mesh.

A 50 ton sample of representative pit ore was received on July 20,
1964 for further pilot plant testing. This sample graded from 5.98% to
9.407 lead in the analysis of daily test composites, as contrasted to the

J.5l% lead in the earlier drill core samples.

Objectives

1. 7To confirm the laboratory batch flotation results on a continuous

pilot plant processing 300 to 1000 pounds/hour of pit ore.

2. To provide data for design and cost estimation of a commercial

plant based on the test prototype.

3. To utilize the Nordberg 6 foot diameter wet autogenous grinding
mill circuit in reducing the feed to size., This would provide basic design
and cost data in comparing autogenous vs. conventional crushingyplus ball

mill grinding of this ore.
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Conclusions

1. The pilot plant test data and the original laboratory results could
not be compared directly due to the wide range of feed lead content, 3,51%
vse 5.98% - 9.40%. The zinc content of the new sample ranged from 0.11% to
0.36%, increasing with the lead content; in the older sample, from 0,06 to 0.21%

zinc,

2. The conventional grinding circuit used could not provide the réqui-
site grind of approﬁimately 657 -200 mesh under the operating conditions,
The daily test grinds ranged from 41.8% to 54.0% -200 mesh, The liberation
size was estimated to be -150 to 4200 mesh, the same as in the original

samples,

3. The better f£inal lead concentrates produced contained from 60.8% to
78,3% leadywith indicated recoveries of from 91.4% to 96.6%. Silver content

was from 0,98 oz/ton to 1,34 oz/ton; and zinc content,1.23% to 1,68%.

4. The minimum tailing lead content was 0.24%,with an indicated loss
of 3.47% of the total lead contained. This exceeded the anticipated 0,08%
lead tailing based on previous laboratory work. Whether the comparison is
valid is questionable, see item 1, The lead recovery is reasonable, consist-

ent with the coarse grind,

5, Collateral data showed the regrind of middling to -100 mesh was

essential to obtain significant liberation of the galena grains,

6. The Nordberg grinding circuit did not operate continuously, due to
mechanical difficulties. Only one short test was possible,

7. Subsequently, autogenous grinding tests were made without the
flotation circuit. ‘This work was reported. in a letter circulated to both
Nordberg Manufacturing Company and the Phelps-Dodge Corporation,

Comments

a) Grinding Equipment

The proper employment of the Nordberg circuit at the time of this

pilot plant run was not possible due to start-up troubles involved in testing of

a new type mill., The only test with the mill delivering flotation feed was
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marred by the coarse grind of 48.97 -200 mesh. VI - 24

The Denver Ball Mill was not flexible enough to deliver flatation
feed finer than 54,0% -200 mesh since (1) the pulp density had to be maintained
at approximately 25% solids, (2) the ball charge was at the maximum, (3) the
classifier unit could not be readily adjusted to deliver a finer feed fraction,
and (4) the feed rate was only 275 pounds/hour vs. the 400 + pounds/hour

desired for the tests,
b) Grinding, General .

The key to the entire problem was the initial grind of feed and that
of the regrind, However, that the lead can be concentrated into a suitable

product 1s shown by the data.

As liberation of the lead must be obtained, and a coarse grind did
not provide sufficient release of lead grains to provide the desired grade of
tailings, any improvement in the high level of lead recovery in the concentrate
must be balanced against the cost of further grinding of the feed, and the

possible lead losses due to overgrinding and sliming the lead values,
¢) Reagents, General

Dur to the low feed rate of the tests, the maintenance of low rates
of reagent addition created a problem. The original frother employed, AEROFROTH
71, was water-insoluble, Therefore no dilution was possible with water to
obtain the low dosage rate required, White diesel oil was used as a diluent.
(1 part AEROFROTH 71: 9 parts of D.0,), but this "killed" some of the froth
action. Therefore DOWFROTH 250 was finally substituted in a 0.5% water .

solution, and this proved quite satisfactory.

)

d) Flowsheet Modifications

1) The grind must be made finer to even have any opportunity to

reduce the tailing loss,

2) Middling regrind is essential to the entire process, Circulating
middlings through the feed mill is not the best for efficient grinding, but ‘

can be done in lieu of a separate middling grinding circuit,

e) De-zincing —

This problem was not investigated since the zinc content of this new
material was quite low, 0.11% - 0,36%, and the content of the final lead

concentrate reached only 1.28% - 1,687 zinc.
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£f) Circuit Stability

i‘_ There were pronounced surges in the flotation circuit. This was
shown by the difficulty in balancing timed-samples during testing., This must
be due to the inherent characteristics of the flotation cells. Long period

samples would have probably provided better samples for material balances.

g) Middling Regrind and Final Tailings

E The open circuit operation of the flowsheet should have provided

(: a good opportunity for minimum lead losses to the tailing, since no middling
WH Ptailing" was available to raise the lead content. This was not the case.
i!i Perhaps the circuit balance was not controlled for sufficient time.

1“ Assuming the final tailing was 90% "rougher" tailing and 10% middling

"tailing" having assays of 0.08% and 3.0% respectively, then the final tailing
would be 0.37% lead. Thus, our results must show a feed-back of these high

-y

lead"tailings? This leads back to the problem of grind of the feed,

-

5. Recommendations

During the completion of the laboratory work and preparation of the
report on the pit ore, the Nordberg wet autogeneous grinding mill has been

made operational. In addition, a pilot plant sized Hardinge regrind ball

mill has been acquired. There also remains a quantity of pit ore in storage.

_In view of the foregoing, it would seem profitable to make a final run on

this material with this supplemented circuit.

£
——L

6. Sample Disposal

All the remaining pit ore sample and test samples will be retained

P i
Sl

at the pilot plant for a period of six (6) months pending further notice.

Reference: Notebook No.21l, Rexdale E. & M,
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J. Neo Starkey

M. 0. Pearce '?EJFELJ£1Au}QJnD

37 Biakopaics 5. Rothechild,
Research Engineer,
Department of Engineering
and Metallurgy.
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Figure 1, -5 - " Investigation 0-64321
Pilot Plant Flowsheets )
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INTRODUCTION
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In a letter dated March 25, 1974 Mr, D.A. Firth of Phelps Dodge Cor-

poration of Canada Limited requested that we should undertake a program of bench

tests on samples of 'split core from Yava Mines ILimited, Cape Breton, N.S. The

principal objective of the bench tests was to produce a marketable lead concentrate

and to analyse this concentrate for a variety of elements on which penalties might

bz levied by smelters.

Investigation by:

LAKEFIELD RESEARCH OF CANADA LIMITED -

'A.G. Scobie, P. Eng.,
Manager

BW\ WI{M%M

D.M. Wyslouzil, P. Eng.,
Chief Metallurgist




Head Sample fissays

* Average head assay as calculated from test results.

SUMMARY

3.63 %»

1ead {Pb) 3,79 %
Z2inc (Zn) 0.21 %
Silver (Ag) 0.05 oz/ton

Flotation

VI -~ 29

Two prel:uninary tests were perforred to investigate’ the r.ecavery of a

lead concentrate. The grind:x.ng and flotation condlta.ons, with’ the rougl'xer floi:ation :

' results, are sumnarised below.

Test Prir.nary o Reagents Froth Rougher anc:entr:ate
No. | MY} 200 mesn | tP/tem Tixe min ‘
* | Minutes - R-242 | Z-4 * || weight { Assay | Distribution |-
% % Pb % Pb
1 15 45 0.04 | 0.10 10 11.72 28.96 97.2
30 B4 c.04 | 0.10 10 12,13 28.79 97.3

mesh and cleansd three times.

and assayed 71.2 ¥ Pb with a recovery of 90.0 % Pb.

The rougher concentrate from Test No., 1'was reground to 98 % minus 200

Y

The lead concentrate amounted to 4.41 % by weight,
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Summary - Continued
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The rougher concentrate from Test No. 2 was cleaned four times without

regrinding and the lead cleaner concentrate amounted to 4.64 % by weight, and

assayed 69,7 % Pb vith a recovery of 90.1 % Pb.

A bulk lead concentrate was produced in a 3-stage locked cycle test (Test

No. 3) using 10 kg charges. The concentrates from each cycle were conbined to

produce a lead concentrate assaylng 73 o, Pb with a recovery of 90.1 % Pb.

Iead Concentrate Analysis

" Phe combined lead concentrate from Test No. 3 as

Iead
- Zinc
. Iron
Nickel
Copper
Bismuth
Carbon present as carbonate
Carbon not present as carbonate
Arsenic
Antimony
Sulphur
S8ilica
Alumina
Lime
Magnesia
Barium
Silver

(Pb)
(Zn)
(Fe}
(Ni)
(Cu)
(Bi)
(CO, )
(o3}
(As)
(sg}.
(s}
(sig,)
(A1;04)
{Ca0)
(MgO)
(Bao)
{Ag)

sayed .as follows:

72.85 %
2.32 %
2.58 4
0.002 %
0.013 ¢
0.002 %
2.04 %
1.37 %
0.008 %
0.003 %
15.3 %
2.75 %
0.42 %
0.32 %
0.12 %
0.004 %
0.86 oz/ton

I IR 2 ET I
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Summary - Continued
Semi-quantitative Spectrographic Analysis
Elerent Head Conc. Element Head Conc.
Aluminus (A, O5) H M Manganese 1% .02 %
Antimony - - Magnesium (MgO) .5 % A%
Arsenic - - Molybdenum - -
Barium .03 % <.01 % Neodymium (Nd, O5) - -
Beryllium (BeO} - - Nickel 001 % <001 %
Bismuth - <.001 % Phosphorus - -
Boron - - Silver <.l oz/t| 1 oz/t
Calcium (Ca0) 1% 1% silicon (SiG ) H H
Cadmium - .01 % Sodium (N 0) A% =
Cerium (CeQ,) - - Strontium - -
Chromium 01 % - Tantalum (Ta,; 0;) - -
Cobalt’ - - Thorium (ThQ; ) - -
Columbium {(Ch, G5 ) - - Tin - -
Copper .005 % 0L % Titanium 2% .01 %
Gallium - - Tungsten - - ' -
Germanium - - Uranium (U;0,) - -
Iron (Fe) 1% 1% Vanadium <.01% -
Lanthanum (La, 0;) - - yetrium (%, 0;) - -
Lead M H Zinc 3% M
- - Zirconium (Zrg,) | "<.01 % -

Lithium (Li, ©)

Figures are approximate:

] l COLE 2
' H - High - 10 - 100 % approx.
M - Medium - 1 - 10 % approX.
L - Low ~ ol = 1 % approx.

- Not detectzd - Elements looked for but not Found
X Not looked for
< Iess Than
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METALLURGICAL TEST RESULTS ON A SAMPLE OF GRE FROM
THC SILVERMINES PROPERTY OF YAVA MINES

WW e

M. A. K. Grice, P. Eng.

S O L
Date

Testwork

The metallurgical tests were carried out ot Nova Scotia Technical

College in August 1977.

Origin of Sample Used

A composite sample was made up by combining half the drill core reject
from the following holes if the section in question assayed greater than 4% Lead.

Hole No. 278A, 290, 291, 292, 293, 296, 297, 298, 299.

Test Equipment Used

All flotation tests were done using Denver Laboratory Cells. The large

unit for Roughing and Scavenging and the small unit for cleaning.
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VI - 32(a)
SUMMARY

Conclusions

A good recovery can be obtained by a Primary Grind to oround 70 mesh. -

A concentrate regrind to ~200 mesh is necessary lo give a high grade of
concentrate ' '

* 1t may be possible fo prepare a glass sand from the coarse fraction of the

Primary Tailing.

Comments

2.0

Froth Conditions. -

- The froth was rather stickey, this can be ottributed to the Aerofloat 31.

In future tests the amount of ihis reagent will be reduced and the Xenthate
increased. ‘

Grinding Condition

Further tesis are required to optimize as course @ primary grind as possible.

QOriginal Flotation Test

2.1

The object of this test was to get an idea of how coarse a grind could be
attempted and yet hold the recovery.

A grab sample pf ore was screened on a 20 mesh screen and the oversize
crushed to -20" in the Shatterbox.

The flotation reagents selected were as per Ontario Research Foundotion
with quontities double because of the higher head grade.

The following table shows the ore crushed into definite sond and slime
fraction. - '



~ Feed Tail Cone. . Estimeted
Mesh % Wt. % Pb % Wi, % Ph % Wt, % Pb % Zn Rezovery
30 4.5 5.56 3.4 5.25 - - - 0
40 4,3 - 425 2.8 4.677 - ~ - 0
50 8.0 3.56 6.3 2.88 3.7 23.75 0.59 19
70 17.8 2.49 16.0 0.69 12.4 22.50 0.48 83
100 27.9 2.52 . 30.7 0.11 21.6 26.25 0.47 | 96
140 1.3 4.50 10.8 0.06 12.2 47 .50 0.60 98
200 7.8 7.50 7.4 0.03 11.4 60.59 0.85 99
-200 198 550 22.6 0.25 38.4 73.33 1.03 95
‘ - 4,04 - 0.70 - 50.39 -
% Pb % Zn
Scavenger Concentrate 6.18 -0.10
Cleaner Tail | 22.50 0.4 ?
Analysis of Tail Froction, 109 w
The estimated recovery is  Analysis of Feed Fraction g

Due to the large tailing weight this is o reasonable approximation.



VI - 32{c)
2.2 Recovery becomes reasonable ot around 8o’ .
2.3 A regrind on the .{‘2005 concentrate is needed due to locked particles.

3.0 Four Stage Lock Test

-

Grinding

. Conditioning

Criginal Grind

1000 gms / 7 rods / 15 min. / 66% Solids

Wet screened on 70 mesh screen

#

Size Analysis of + 70, Fraction. The wet screening efficiency was very low -

hence the lorge amount of -70# .

Mesh % Wt. % Lead

+70 7.1 2.44

-70 +80 21.4 0.55

~-80 +100 30.4 1.08

- =100 +120 16.1 2.69

-120200 19.2 6.05

~200 5.8 13.00

Cale Head 2.96

# . .
The plus 70 was reground with 7 rods / 15 min / opprox. 60° solids {visuol
i
estimate of +70 , 5P of total weight).

Size Anolysis after regrind.

Mesh % Wt. % Lead
+70 0.0 0.0
~70 +80 0.0 0.0
~80 +100 4.5 0.43
~100 +120 10.3 0.15
-120 +200 50.4 0.22
~200 38.4 5.9

Cale Head 2.41



VI « 32(d)

The regrind material was combined with the 70’ fraction for flotation fecd.

Size Analysis of Flofation Feed.

Mesh % Wi. % Lead
+80 1.0 0.35
-80 +100 2.4 0.48
-100 +120 7.4 0.44
-120 +200 29.2 0.58
-200 60.0 6.46
Flotation
Rougher Scavenger Float
Four Stage Lbclk Test
Reagents & Times.
| Stage
T Tz 3 %
Conditioning Min. 5 S ’ - 5 . 5
AeroXanthate 303 .1 . . L
Aerofloat 31 | . .1 oWl
Aerofroth 77 .05 .05 - .=
Roughing Min, | 5 5 5 5
Conditioning Min. 5 : 5 - 5. 5
AecroXanthate 303 .1 A 1 A
Aerofloat 31 A .1 1 .
Aerofroth 77 0.05 - - -
Scavenging 3 5 5 A 5

-
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VI - 32(e)
Heaa Somple 5.36% Lead.
Tailing Anolyses
Wi.gms. - Wi % Lead %. Distribution*

1 624 _ 16.82 0.34 2.85
2 660 17.79 0.07 - 0.92
3 667 17.98 0.13 1.72
4 | 750 20.22 0.20 2.98

Average 0.15 _1.89

* Based on original weight of 1000 gms.
All rougher concenirates were combined for regrind and cleaning.
Ba ck calculating Rougher Conc Analysisgave 22.23% Lead.
The table above gives a recovery of 93.11% in the roughing/scavengering
circuit,
The onalysis of the final scavenger Conceniration was

% Wr. % Lead

6.36 0.71

Screen Analysis of the Tailings

% Wt. %k_f_t_)_
+80 0.8 0.35
~80 +100 8.5 0.02
-100 +120 12.7 0.05
-120 200 32.6 0.02
-200 45.4 0.18
Calc Head 0.10

# .
Microscope examination of the tails showed that some of the +200° poarticles were

clean quartz. An attempt will be made to prepare a glass sand (bottle grade}

from this fraction.
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~ Concentrate Regrind

The rougher concentrate was wet screened on 203# and the +200£11 rod milled
# # '
to pass 200 and recombined with the ~200" for the cleaner flotation.

No reagents were added to the cleaning circuit.

% Wi. % Lead
Cleaner Tail Stage 1 14.01 3.55
Cleaner Tail Stage 2 1.83 22.86
Cleaner Tail Stage 3 0.65 53.85
Final Concentrate 4.34 77.6

After the onalyses had been performed the 3 Cleaner Tails were refloated with

one drop of Aerofloat 31 and recleaned.

Metallurgical Balance

% Wt. % Lead Distribution
Final Conc. 4.34 77 .6 70.4 _
Cleaner Tails 1 14.01 3.55 10.4
Cleaner Tails 2 1.83 22.86 8.7
 Cleaner Toils 3 0.65 53.85 7.3
Scavenger Conc 6.36 . 0.7 0.9
Tails 72 .81 0.15 2.3
Calc. Head 478 100.0
Actual Head _5.36

The larger than norma) difference between the Actual and Calculated Head

‘is due to samples extracted from the circuit for analysis.
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Refleating Cleaner Tails

The dried cleaner tails were repulped in the cell and 2 drops Aerofloat and

5 stage cleaning done.

% Wi. % Lead
Final Cone. - 2.6 57 .69
Cleaner Tail 1 39.6 1.80
Cleaner Tail 2 40.8 2.94
Cleaner Tail 3 9.8 11.31
* Cleaner Tail 4 4.50 14.71
Cleaner Tail 5 2.7 | 29.78
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CONCENTRATING

(b)

Concentrator Equipment

The description and information on concentrator equipment
on the following pages has been secured from:-

vEquipment Lists - Cost Centre #15 - Pages 1 - 8
Cost Centre #17 - Pages 1 - 2
Cost Centre #20 - Page 1 "

as prepared by Kaiser Celestite Limited on their concentrator

plant at Enon, Loch Lomond District.

Thus any reference made at various stages of flotation
treatment in the concentrator will refer to the former
Kaiser Celestite circuit and flowsheet in place when the
concentrator was purchased from Kaiser by Yava, and not

to any future Yava lead concentrator circuit.
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COMCLIMIATING  (b) Conzentrator Equipment (1) Srushing, Scresning, Conveving, Ding

susntity Tauioment Year Vannfacturer vindel Size Capacity Haight Sarial 1o,
1 Gre losper 1970 .
1 Syntron Yibrating Feeder 1870 FiIC Syntron CRF{=45=2 36"x120" TIO0THP 5,050
Lrive 1970 " v =48
1 Jaw Crughat 1969 "{esouri-Rogers 2136 uo N x3sm 40T 23,000
2136-3-1100
1 Motor 1969 eatinghouse Tinp 1,050 1014535
1 24" Belt Conveyor to Magnekic Separator Stephens-Adameon 225 28"
1 Motoy 1.8, Elactric Corr, Duty Frame
Tot, Enelosed 2157 105r
1 Tramp Stsel Megnetic Sensrater Belt 1970 Stanhens-Adamson 24=2404P 24" jon FeM A12-300
1 ator . 1970 aup
1 VYibrating Sheker Sereen 1975 atser rebuild Double 4'%10° A0Te Drive shaft
N41lon Sereen Deck from old seresn
1 Hotor Assnciate “otors K213T 7.54°
1 ilordberg Symons Cona Crusher 1928 ‘lordbarg Symona 3'3ed, 1TM 22,000 8
1 ‘otor 'S Maude goup 3227281
Rebuile
1 24" Belt Conveysr to Trannfer 3teohens ~Adamson 228 24%x124"
1 Heter v.8. Jlactric Corr, Duty Frame
Tot. Enclosaed 2137 7,547
i Z1" Belt Conveyor to Fine Ore Surge Bin Staphena~-Adamson 225 21%x37"
1 liotor .8, Flectrie Corr, Duty Frama
Tot. Encloesed 2137 7.510
1 Dust Fan 1970 “anads Blower w2340 10,000CH) 1,322RP¢ : \laeal
& Porge, 3t. John D, ) Type A
1 Motor
1 Rock Box Vibratoer 1873 lleveo Bia~2 8 cm. 23
i
1 Fing Ore Surge Bin 350 Tons
1 Fine Ore Surge Bin Vibrator - Vaveo o) C1] "~ 40 CFM 3s0
| 1 Ore Surge Bin Yibrator 2igginaon $033L 4" 9%
Saeipment salea
1 24" Balt Conveyor te Hall M{ll Fabricated at §-4225
Lach Lomond
1 Mocor Reeves 2up
1 Gear Driva Regves
1 Concentrate Loalout Canveyor Stephens-Ademaon 224-20-24" 244x50° 4OTPN
| 1 “otar . lup
} i Concantrate Storage Pad teiser Celastite Conerete 40tx60°

wt - iA
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fuantity
1

1
1

COTCENTRATING (b} Concentrator Fquipment
Fauinment Year
Ball !41l-{used shell, now liners 1570) Vsed
1970
Used
1870
Gaar Drive 1951
Tromzel 1974
spare Trommel 1976

borr Cyclone

Dory Cyclone

[£XR)

Monmufacturar
Allla-Chalméra
inglish Electric
Falk
Feiser Celestita

Raiger Celestite

Darr

Dore

Grinding, Clasaffying

\Modal

130v1
6180-0126

PR

Size
B'ax11?
Frame
hith
1750 in
284 out
LIE
opening
5716"
opening

12"
12“

Canacity Telpht
2ASTPI
jomee
2sap

IWariable
Apex

3'Wariable
Apox

Serial o,

1475

atack
7517-1

75172

st = 1A
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Quancity
1

1

-

-
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COUCEMTRATING (b) Concentrator Equipmont

Tquinment
AS)H Cyclone Fest Pump

Mptor

ASHl Spray Vater Pump
liotor

Sala Vertiesl Slurry Pump
Mator

Sala Verticsl Slurry Pump
Motor

Sala Vertiesl Slurry Pump
tator

Sela Vertical Slurry Pump
Motorx

Recycla Feed Pump
Mntor
Recyele Thickener Pump
lokor

Filtor Paed Pump
lator

Plotation Arves Sump Pump with motor

Finel Tails Pump
Moter

Rougher Tails Pump
Hotox

"Ball {1l Area Surp Pump

Motor

Year

1670

1970

1970

1970

1970

1970

1970

14975
1973

(111) Pumping

‘lanufacturey

Allen Shermen
Hoff.
U.9, Eloctrie

Allen Sherman
Naff,
U,8. Electric

Sals
U.5, Elactric

Sala
1,8, Electrie

Ssle
I8, Elactrte

Bala
1.8, Electric

Sale
V.5, Electetcs
Allen Sherman

Hoff,
C.G.E,

Allie~Chalmers
U.8. Electric
Flygt

Allen Sherman
Hoff,
Allis-Cholmera
C.G.E.

Sala

Westioghovse

Mndol
B=f=5

Tot. Enclosed

Cafial
Tot, Enclosed

SPVANS=4
Tot. Enclosed

SPV304=4
Tot, Enclassd

§PVI04=4
Tot. Encloses

SPY304-6
Tor, Enclased

BPV3GS=§

Tot, Encloaed
A=G=5
TF3385M

€33100
A=f=§

2157

VASAC
180=234-2
11a1G

i e e me

Size
6".

Frame
J24T

Frams
384T

AII
Frama
254T

»

Frama
254T

‘tl
Frama
2547

sl’l
Frame
2867

6!!
Freme
2567
3"
Frame
2047

2x2x10
Frama
2137
3“

3“

In3x10
1o01p

3!"

Frame
213T

Capacity
006 P

sonp

1,2006F1
(3
L770RPH

150P
1760RPH

1P
1767RPM

L5up
1760RPH

ame
1765RPH

200P
1765RPM
230GPH

151p :
11758PM

7.5HP
1740R91

e
250GPH

1750RPH

7.51P
1740RPM

1o luht Serisl Mo,
1,515 12234M
14392101
1,850 12356v11
P4390923
1,300 3504-1
4392317
1,500 36042
4390733
1,500 3604-3
4300761
1,800 I504=4
P439075%
1,800 36045
P4390448
741
L11639
P4396217
26
27535
7591=1
185 17-6656%

5t - 1A



CONCERTRATING (b) Concentrator Equipment {iv) Sampling, Reagent Feed, Conditisning
fuantity Snuipment Yeor Hanufacturar lodel Size Canacity UVaight Sariasl Mo,
1 Danver Autamatic Samplar Denver 1-61003=25
1 lotor "Tagt inghouse Fraome 17341, e 0A-366277
EBK 143TW .
1 Conditioner Tank . 12*3x20'y
1 Agitator Lightning Fi=tul$ 25" ghafe B4RPY 270959
1 Hatar U.S. Electric Frane 151 P4I90734
2541
1 Gear Drive Lightning 74-0-15 20.6-1 L3
Ratio A e
1 Resgent Faeder Clarkson E 18" 0=2000
ce/min 10
1 Hotor Universal clectric ABZRO34 6" 1.04A b I 11ka9197
1 Denver Automotic Sempler
1 Motor
1 Denver Autemstic Sampler-Tails
1 Motor
1 Roogent Head Tank A-845 1970 Kafser Celestite PAREILE ’
1 Hesgent ilead Tank, Faotty Acld&Silicete 1970 natser Celagtite 4V%6"'%3"
1 Reagent Mix Tonk, Silicate 1976 Lalser Celestikn 38"x33" %80

i€ - 1a
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COHCENTRATIRG {b) Concentrater Eauipment (v) - Flotation

Hos, 1 thru 10

Flotetion Cell Agitators

for Calls Yos, 1 thru 10

Flotation Call Agitator Motors

(1 tiotor for 2 cells & 2 agitators)
Flotation Cell Agitator Gear Drive

Flotatien Cella~Seavengers
Noa, 11 thru 158

Flotation Cell Agitators

for calls 11 thru 13,
Flotation Cell Agitator Motor

tiotpr
Hoter
Flotation Cells-1st Cleaners
Nos, L& thru 20
Flotation Cell Agitacors
for Cells llos, 16 thru 20
Fletatien Cell Apicator tetor
Gear Drive
Motor
Flotation Cells-Znd Cleanars
Hos, 21, 22, 23, 26, 27, 24.
No. 24, (Lavel Control Weir)
to, 25
Flotation Cell Agitators
for Calla Mos, 21 thru 28
Flotation Cell Agitstor MNotor
Gear Drive
lotor
Hotor

lintor

Ganeral Elactric

Yamileon Gear

Danvar

Ceneral Electric
2nglish Electric

U.5, Electris

Nanver

U,8, Electric
Higmilton Cenr

Genaral Clectric

Denver

Janver

Denver

Yest inghouss
Ebarhart Denver
Engliat Electric
Laneashire Dymsno

nglish Elestric

IF33358

BR24

TF12954

P43986072

bR24

IF1295M

DR18
DR18
Sub Al8

Life=LineT
Type MSB

AD
745-374

Frome
256T
2.92 1P
26AF

Frama
2547
Frame
324
Frams
2347

Frema
2347
26AF

Frama
54T

Frame
2541
26358
1,31 1r
Frame
324
Frame
2540
Frame
324

200P
1760RP:
10:1

15p
1755RP
1048
17208
150p

1760 RPM

15up
1790RP
2.920p
10:1
1519
1755RFM

15np

1760RPH
10,66:1
1800RPN
10P

1730RPM
7.509
175082
104D

1730RPH

Cuantity Dquipment Yaar Manufacturer Mndal Siea Casncity Yaight Serial Ho,
10 Flotetion Cells-~Roughers henver DR24

15612

216756

PAIS2IE

Na forend air.

55-66411"
5506882

233904
26123



CONCa TR (%) Concentrator “auinment (v} Flotatinn (fant'd,)
fuaneity Equipment Yeer Canufagturer ‘adal fize Copacity Maight Serial I'n,
4 Flatation Cells 3vd Cleancrs Denver Sub A 18
o's 29 thra 32
4 Flotation Call Agltarors
for Calla tn's 29 chru 32
1 Flotation Cell Agitator liotor C.G.E. 9F12254 Frome 7.5 h.n,
’ 1540 1760 vom
1 Hotor Gen. Elactric 9F12238 Frame 1.5 hep.
2541 1760 rpm
4 Flotation Celle 4th Cleanars Donver Sub & 18
Ne'la 33 thru 36
4 Flotstion Cell Agttatars
for Cells Ha's 33 chru 36
1 Flotation Cell Agirater Motor Gen. Elactric 9F12258 Frama 7.5 h.p.
2540 1760 rpm
1 Gear Driva Baston Reduetor ‘ 9.3/41 183831
1 Motor Gen. Elactric gF1225% Frama 7.5 h.p.
254y 176Q rpm

iE = 1A
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CONCITRAT™YG (b) Concentrator :euipmant (vi) Thickening
Duaneity Equipment Year Manufaceugar Hodel Sive Capaelty Yolpht §ertial No,
1 Re-cyele Thickenar « Tank = tlaod Uged 1340 45" § x12¢ Wood Stdve Tank
1 = Rake Mechaniam Used 1940 orree Type 8 Us4851
1 ~ Rake Gear Drive Uged 1940 Toarreo D 13931 Centre Colum
13,000 ¥

1 = Motor C.G.E. 69100-812 Frame 3 h.p. Chain Prive to

223 Gear Drive
1 Concentrate Thickener = Tank - Stecl 1967 Lorr Cliver lLong Type A 20'@:6' Bol

14,000 gal, 7462-1
1 = Rake Mechanism Dorr Dliver Long 2 long rekes

2 short

1 ~ Rake Gear Drive Faote & thitney 164 Ratio 52:1 700 70-3339
1 = Rake Lifeors "uff - Horton 1-1801-15 12» Monual 14fc
1 - Hotor U.3. Electric Frame 3/4 h,.p. P4IB4560

1437

oy - 1A



(b} Concencratar “guipment (vii) ¥ iltaring
Nuanticy Lauipmant Year Hanufacturer l'odel Size Capacity Vaipghe Serial Ho,
1 Disc Fileer (Amerfcan Type) Cimco 6' x 6 Jdine 13396
. liodified to 4 disc by Raiser
1 = Filter Drive Reoeves MD¥1773993 223 - 14 ¥ h.p.
GP 18 29,3-8.93 rpn
1 © = Agirator Drive Ralianes Master 427333-ET Rotio 3 hepe

182 pC 284 17:1 100 rpm




COUCTI TG {b) Concantrator Youipment {viii) Comnressors & Vacuum Pums
Ouanticy Equipment Yaar Vapufasturar liodel Size Capagity Helght Serial Mo,
1 Spencer Blmer- Low Pressure Spencer 1007-H 1075 cfm 238347
31500 rpo
1 « loter .8, Electric Frame 7.5 h,p. . 18183-947
1B4TZ 3439 rpm
1 Wehster Compraesdor - i{igh Pressure 1971 LM ihite 100 efm
“ebster {Pual) BO4-1 200 pai 2080 8 Q442
1 = Motor 3rook 14 Frame 25 h.p,.
K 2B4T 1730 rpm
1 Nagh Vacuum Pump Yasgh Hytor 702 675 cfm 7005766
1 - Motor U.8. Electric Frams 40 h.p. P4ITETIT
3247 1763 rpm

-1a



—

COCIMTAATING (b) Congantrator Ganfoment
Puenticy Enuioment Year
1 3all “111 Area Sump
1 ?lotation Aves Sump
1 Rougher Tails Tank
1 Howe~Richardson Scale
1 Tack Concentrate Thickener fous 1972
1 Diesel ilectric Generator (stand-hy)
Diesel Used 1970
Generator
1 Space Heater Furnace = oll burning 1970
1 Space lleater Furnace = oil burning 1970

(Lx?

Ziscellonenus

Hanufacturar

VYaiaser Celestite
“giper Celestitae

Howa Richsrdson
relzer Celestite

Caterpillar
Allie«Chalmors

“ndustri-dire
“"ndustri-Aire

“indel Siza

Concrate
Concrete

5401801
55" 0 x 36" h,

D334 6 cyl,
600 ¥

Ab-GN4D -
HD-GH30

Capaeity

1000

235 h,p.
1600-1150 rpm
187-51va

150 uw,

Veleht

Serisl Ne,

E52716

920 B 594
327035
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CORCIITRATING (b) Concentrator Iguioment (x} “lectrical
Muaneity Equipment Year Usnufacturer Molel Size Capacity Maight Serial Mo.
1 Zlactric Motor Control Contra Cutlarslamer Unitrel

Located on ground floar of concentrator
in & concrate block voom, “ush butron
control stetions with control lights
sbove contrel room on ilezzanina floor,



Quantity
1

ATTIG {b) Goncentracor Equipment
Eoufpmant Year

Crusher Bullding

Concrete wallsg and floors,
light steel superstructure,
osbastos cement eladding

1'a{n Process Bullding

Prefabricated steel, asbestoa cement
cledding, inaulation with rockwool
batts, top &4 feet of wall {a
transluecant plastie, Bullding {a
fiteed with on inside overhaad
crene ond sodium vapour lighting.

Ovarhead trane 1970
in Hoin Proceas Duilding

Concentrate Pad fovar DBuilding

Administrarion Building with
Portoaspec Rosm Addieien

(x1)

Mufldinas

lanufoaerurer

Butler

Demag
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CONCENTRATING:

(c)

Proposed Alterations to Concentrator

All of the eguipment in the concentrator must be re-
commissioned by making a close examination and completing
any necessary repalilrs or adjustments before the concentrator
is returned to continuous operation. It appears all of

the equipment has been maintained in good condition by the
previous operators and the concentrator was left in a

clean condition. However, this equipment has been standing
idle for one year now and machinery can develop problems
when idle as well as when operating. Such a programme will
involve the examination of all bearings and lubrication lines,
examination of all wearing parts, the checking and drying oif
all electrical circuits, and the painting of equipment
which shows signs of corrosion and deterioration.

The concentrater flowsheet will have to be changed, since
the flotation circuits required for concentration of a

lead ore will be different than those for concentrating
celestite. The major job here is the fabrication of new
launders to and from the flotation cells and the change

in connections between the various groups of flotation cells.

Aléo, it is proposed to house in or enclose the exposed
conveyor galleries and the exposed concentrate thickener, .
since reports from previous operations indicate the

conveyor belts are subject to overturn during high winds

and the thickener will give better performance when protected
from low temperatures. The housing of the concentrate
thickener will probably be combined with the erection of

a lean-to addition to the south side of the concentrator

building on a concrete pad which is presently in place.
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Proposed Alterations to Concentrator (Cont'd)

The addition will provide housing for a machine and
repair shop and a warehouse, the space for which does
not exist at the present time.

New analytical instrumentation for rapid on-site analysis
of mine and concentrator samples in the form of an Inax
or Portospec X-Ray Spectrometor will be installed in an
addition to the administration building, which was

constructed by Kaiser Celestite.

It is estimated one supervisor and 9 personnel as
mechanical and electrical technicians and labour would
be required for commissioning the concentrator equipment
for a pericd of 2 months on an 8-hour per day, 5-day per
week basis. Housing and additions would probably be
completed under a local contract arrangement.
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CONCENTRATING:

(4)

Tailings Disposal

Mr. M. A. K. Grice, a staff member of the Atlantic
Industrial Research Institute at Nova Scotia Technical
College, Halifax, was involved in a senior capacity
with the installation and early operation of the
RKaiser Celestite concentrator. The following

report by Mr. Grice on the disposal of tailings and
ligquid waste was prepared in conjunction with his
test work on the concentration of the Yava ore, and
is considered an authoritative report on this subject.

A review of the open pits and settling pond facilities
indicates sufficient tailings storage space available
for at least seven years operation of the concentrator.
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Environmental Considerations

Lead Conceniration Mili

Enon

Cape Brefon

Mlx A .lcg:,_,

M.A.K. Grice, P. Eng.
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1.0 Introduction

The concenﬁaﬁon mill that Barymin intend fo use was originally used by
the Kaiser Celestite Mining Co. fo process celestite ore (Sr50,4). No major
alteroﬁons are proposed fo the milling circuit, only minor alteration to the pipework,
and a different suite of chemicals fo treat the ore. The water reclaim system remains

the same as previously used and is detailed in Section 2.0

2.0 Water Circuit

Water additions fo the process are made in both the Grinding and Flotation
section of the mill.
Because of the single sulphide recovery from the ore no depressants are
0 cepressani
needed so the water can be recycled back to the process. (In fact reuse will help
fo reduce the costs.) With the process selected there also is no need to adjust the pH
of the water for metallurgical reasons but to keep the level of soluble lead in the

T — e ———
water below the accepted maxim of 250 ppb the pH will have to be increased with

the use of lime from 6.0 10 7.5
e,

The proposed circuit is shown in Section 2.2.
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2.1 Basic Flowsheet

Ore ex Mine

)

Crushing - 1"

!

Grind to - 807

l

——————7>  Flotation \
b

Concenirate Toils to Dam

Tail «=—— Floiation

\f
Final Concentrate

2.2 Proposed Water Circuit

Mill Buildingjk_ i%o,ooo gal Mi—l_IJ

Supply Tank
4

Tails « D
Either > Tailings Dam —
AorB ‘ M J
~2 Jmill Pumps
v/ ) !
Old Open Pit \/1 \_,I
Ovej'Flow
Setﬂmg Ponds Ve
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2.3 Process effects on Water Quality

The flofation tests were conducted using Halifax City Water, which due to
problems in supply matched the pH condition of the Loch Lomond/Salmon River watershed

The analyses are given in Table 1. Without lime treaiment the amount of
soluble lead both after grinding and flotation is unacceptably high, but adjusiment of

- the pH with lime reduces it to an acceptable level.

Lime treatment will be necessary at the mill for environmental reasons and not
- s I

———— T T T e

metallurgical ones.

3.0 Proposed Flotation Chemicals

It is proposed to use the following chemicals in the flotation process. The

following are Cyanimid Producis.

AeroXanthate 325 (The tests were done with 303, the potassium salt no longer available,

325 is the sodium salt of ethyl Xanthate.
Aerofloat 31 Ayl dithiophosphoric acid.
Aerofroth 77 Straight Chain Higher Alcohol.
Estimated quantfifies per fon milled
Ibs/ton

Aeroxonthate 325 0
Aerofloat 31 0.
0

2
1
Aerofroth 77 .02

Other Reagents

Lime is required fo adjust the pH to 7.5, no quantity is given because the
amount will drop as the pH of the recirculated water increases.

With regord to the foxicily of the reagents the Ontario Dept. of Environment
— T T

.

published a paper "Use, Characteristics and Toxicity of Mine=Mill Reagents inOnfario



TABLE 1, .

pH

Conductivity

Fe ppm

Mn ppm

p.p.b.
Cu
Cd
Ph
Ni

Zn

Before
Use

5.7
110
A3

o

480

132

15

370

Affer Grinding

5.7

480
75
.38

13
1.5

500

84

Lime Treated

7.5

58
14

17

After Flotation

Asls
6.0
275

.61

1.5
1800
17
200

Lime Treated

7.5
250
.06

.01

1.5
170
17
22

V * & %

IA

£€G -



-

VI - 54

-.-'5

1972" which includes studies on the above reagents.

4.0 Tailing Acidity Test

This test was fo confirm that there is enough carbonate in the tailing to more

than neutralize the sulphide remaining in the tailing.

% Total § 9% Calcium Carbonate
0.38 8.4

The above analyses is for total sulphur. The sulphide sulphur will be lower

than this. Not included is the amount of lime that will be added during the flotakion

process.

The analyses confirm that there is more than enough lime fo nsuiralize any

acid produced from the sulphides in the tailings.

5.0 QOther ltems

5.1 Domestic Water

A bore hole N.E. of the mill building supplies domestic water fo the mill and
mill offices.

5.2 Sewage Disposal

A small sewerage plan treats all the effluent from the mill offices, changing rooms

and is discharged info the settling ponds.
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CYANAMID OF CANADA LIMITED

2031 KENNEDY ROAD
SCARBOROUGH, ONTARIO. MI1P 2M4

October 11, 1977 TECerTionG £95.8181 -

Nova Scotia Technical College
P.O. Box 1000
Halifax, N.S.

Attention: Prof. M.A.K. Grice
Mining and Metallurgical Engineering

Dear Mike:

In addition to the bookE: put out by the Ministry of the
Environment - "Use, Characteristics and Toxicity of Mine -
Mill Reagents in Ontario - 1972", you might find the fol-
lowing article of interest * poxicity of Selected Sulfhy- °

dryl Collectors to Rainbow Trout" .
Tf further information is required, please contact us.

Under separate cover you will be receiving some conversion
booklets.

Yours very truly

CYANAMID OF CANADA LIMITED

jHa

W.H. Thomas

Sales Manager

Mining, Water Treating and
Paper Chemicals

enclosure
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Toxicity/of Selected Sulfhydryl Collectors
to Rainhow Trout
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by M. C. Fuerstenau, B. M. Wakawa, R. K. Price, and R. D. Wellik

Median lethal concentratinns of pure and commercinlly availoble ethyl xanthate,
isopropyl xanthate, amyl wanthate, diethyl dithiophosphate, dibutyl dithiophosphate,
and isapropyl etlly[thicnoearbama;e Jor rainbow Irout have been established nfiliz-

ing static bioassays.

Since the discovery of the specificity of xanthate for
sulfide minerals, use of this reagent as a colleclor has
increased to the point where the metallurgical industry
in this country alone uses approximately 8 million b
annually. In addition to xanthate, considerable quantities
of other sulfhydry! collectors, such as thiophosphate and
thiocarbamate, are also utilized. Billions of gallons of
water are used In conjunction with these collectors, and
although most flotation plants reclaim water used in
processing, some water centaining residual colleetor is
lost to natural receiving waters. It is expecled that these
chemicals will exhibit toxic effects on aquatic life,

The 1oxic effects of other flotation reagents have al-
ready been demonstrated. For example, Laclere and
Devlaminek® have shown the limiting concentrations of
sodium oleate, palmitate, and stearate to be 10 to 12
ppm in distilled water and in the case of sodium oleate,

* 800 to 1000 ppm in hard water.
Schmid and Mann® have reported that a concentration
of 5 ppm dodecylbenzene sulfonate is ioxic to trout.
These resulls are similar to those reported by Hender-
son, et al.* for minnows. .
Becaure of the quantity of sulfhydryl collectors and
water used in flotation processing, toxicity ‘data are
needed to determine the potential of these reagents for
harming fish life. The objective of this investigatlion
. was 1o establish the 88-hr median lethsl concentration
{(LC50-96) of selected sulthydryl collectors, namely
. ethyl xanthate, isopropyl xanihate, amy! ‘xanthate, di-
" ethyl dithiophosphate, dibutyl dithiophnsphate, and iso-

propyl ethylthionocarbamate to rainbow trout (Saimo
. :_-.:-r rasil) A

-

Experimenta! Materials and Procedure

Experiments were conducted with eommpercially avail-
able and purified collectors, Purification of the xanthales
was effected by dissolving commercially available potas-
sium xanthate in acctone and precipitating the salt with
petrolcum cther. The purified xanthate was fillered,
washed with petroleum cther, dried under vacuum, and
stored in a dessicator. The purity, based on potentio-
metric titration, was measured to bhe 99%.

Pure dithiophesphates were obtained.by reactinn of
dithiophosphoric acid and the stoichiometric amnunt of

M.. C. FUERSTENAU, Member SME, is Professor and Choirman and
B. M. WAKAWA is Rescorch Assistant, Dept. of Metolurgical En-
gineering, Sonth Dokota Schoct of Mines & Technology, Rapid City.
R. K. PRICE #s Quelity Contral Engincer, Cuterpitlar Trastor Co.,
Peario, Mi. R, D. WELLIK is Process Engineer, Alcon Warwick Opera-
tions, Newburgh, Ind. TP 74B21Y. Manuscript, Jun. 20, 1974, Discus-
sion of this paper, submitted in duplicote prior to Mar. 15, 1975,
will oppear in SME Transoctions, June 1975, and in AIME Trans-
attions, 1975, Yol. 258.
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potassium hydroxide dissolved in methy) alcohnl, This
solulion was placed in a vacuum dessicator until the
methyl alcohol and waler formed by reaclion were re-
moved as vapor. The remaining material was dissolved
in acetone and purified using the same process deseribed
for xanthaic. Poteniiometric titration revealed that this
rnaterial was 997 pure. .

Pure isopropyl clhylthinnocarbamate was preparcd by
vacuum disiillation of Z-200 at 103*C and 10.6 mm mer-
cury pressure. The distillate obtained before constant
boiling femperature was reached was discarded as this
product contained impurities of low molecular weight.

The experimental waler used in the investigation was
& naturally hard spring water which is a source of waler
for a trout fish hatchery. The pIl of the woler was 8.8;
olher constiluents are given in Table 1.

Fingerlings obiained from three different Op SouUrces
were used in the study. The fingerlings, which ranged

In averapge weight from 1 lo 10 g, were transported o the.

Iaboratory in polyelhylene baps under an oxypgen almo-
sphere, A 24-hr peried was allowed (o relieve the fish of
the slress incurred during Lransporiation,

Afler this time period, 20 fish were added to cach of
the test aguarin, The volume of water was adjusted {n
mainlain a weight {o volume ralio of 2 g of wel fish 1"t
1 of solution. This ralin, sugpresiled by Spraguce’ for slatic
tests, is more than lhat required for eonsumption by
trout which is 0.22 cc O: per £ per hr at 14.7°C or 0.047
cc O: per g per hr af, 11.6°C as found by Teilbrunn® and
van Dam,® respeetively. Oxygen saluralion was main-
tained in the control and test aquarin by bubbling air
into the waler contaings in each of tne aquarla. Oxygen
conlent was monilored perjodically 1o ensure that sat-
uralinon was mainiained. -

Approximately 1 hr afier the fish had been {rang-

ferred to the lest aquarin, the colleclor was added, hav-

Table 1. Composition of Experimental Water

Fpm
Tain] Ninlvwd Sollds aan
Vaolallle Dissolvend Sallila 02
Tatnl Mardness a81m
Carbannte Mardness 209
Naneartinnate Hardnesg 145
Calelnm - na
Mapneslum a4
Sndivm 2
Valosslun 1
Jron )
Manganese 02
Alalinity (Methyl Orange) 207
Chinridon 25
Snliate il
SHirn 13
Hitraten 0.30
Tatal Phosphate 0%

pit 1.6




‘b been dissolved previously in an aliquot of experi-
mental water, Water temperature was maintained at

.12:1’C unless temperailure was the parameler under
investigation.

Experimental Results

- Bioassays were conducted frst with purified potas-~
sium ethyl xanthate. Median lethal concentralions for

. "96-hr exposures have been cslablished by plotting
. median survival times, LC30, as a function of the log-
'+ arithm of the xanthate concentration, The data in Fig. 1
" show a well-defined break between the concentrations
which did not cause 50% mortalily and lhose concen-
trations which caused 50% mortality In less than 05 hr.
It also shows that source of cges has no effect on sensi-
tivily to xanthate, Those poinls with extending arrows
;; ;-lhe 96 hr level indicate that LC50 was not attained in

r. :

It can also be noted that concentrations of less than
15 ppm potassium ethyl xanthale did not cause 50%
mortality in 96 hrs, while concentrations grealer than 20
ppm potassium ethy! xanthale show decressing matlian
survival Hmes as the concentrction of xanthate is in-
creased. Concentrations of palasstum ethyl xanthate
grealer thap 25 ppm are seen lo cause 50% mortalily in
approximately 20 hr. From the break in the bioassay
data, the LC50-98 is scen to lie between 15 and 20 ppm
potassium ethyl xanthate,

Experiments were also run with commercially avail-
able potassium ethyl xanthate, Z-3, the results of which
are presented in Fig, 2. As shown, LC50-96 was found to
lie between 15 and 17 ppm.

Median survival times were established next for com-
mercially available sodium ethyl xanthale (Aeroxan-
thale 325 and Z-4) and sodium isopropyl xanthate
(Aeroxanthate 343 and Z-11). As con be noted from
Fig. 3 lo 6, the median lethal concentration of Aeroxan-
thate 325 s 14 to 16 ppm, of Z-4 §s 13 to 15 ppm. of
Aeroxanthate 343 is 18 to 20 ppm, and of Z-11 is 18 to
20 ppm,

Median survival times in the presence of various con-
cenlrations of purified polassium amyl xanthate are
plolted in Fig. 7. As shown, 50% mortslily was not
caused by concentralions of less than 70 ppm In 96 hr.
The 1.C50-98 is scen o lie in the renge of 70-75 ppm
potassium amyl xanthate. .

Experimenis were also run with a potassium amyl
xanthate (Aeroxanthate 350) that Is available commer-

]
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cially for industrinl use. Median survival time is listed as
a function of pniassium amyl xanthale ¢oncentration in
Table 2. As can be noled, (he LC53-98 lies between 70
and 80 ppm. :

VI - 57
,ﬁ:b_—.a.¢¢ﬁ&--——~——--e-----
§ 2}
d
" Z agl ¢
g
3
g 24}~
[/ [ ] 1 | 1. 1
[] 0.5 to L3 2.0 23 £Y. ]
106 7-3 {rru)

Fig. 2—Medion survive!l time as o function of the logorithm
of Z.3 (potossium ethyl xanihale) concentration ot 12°C.

L1 D, SE SO, ¥ S S —
:5: rz}
3
-
g 48
e
2 L
¥ 24
o 1 L

1 ] 1
[1] 05 19 LS 0 23 a0
LOG AEROFANTHATE 323 (RPM)

Fig. 3—Median survival fime as o function of tha lagarithm
of Acroxanthsta 325 (sodium ethy! xanthate) concentrotion
at 12°C.

9 -'T-JJSZ'QST:&-‘-:&{,- —————————— T e

3
T

2
2
:

MEDIAN SURVIVAL TIME !mR}

3
¥
.

o ] ] ) ] 1, 1
[} [E) 10 13 2.0 25 a0
w6 2-4theu)

Fig. 4—Medign survival time os a Tunctien of the logarithm
of Z-4 (sodium ethyl xanthate) concentralion at 12°C.

TRAHSACTIONS — VOL. %%

-

|




¢

o

.
B
- - L
. - - .
. . ., * .
. . . .
N - . .

i

The 1ole that femperalure assumes jn these systemns
was also investigated (Fig. 8). Median lethal eoncen-
tration of ethyl xanthale was found 1o be the same al
8° and 12°C. Increasing the temperature to 16° and 20*

gefm‘. LTI
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Fig. 5—Maedion survival time as o Function of the logorithm
of Aerounnlha.le 343 {sodium Isopropy! xanthats]l concentra-
fion ot 12°C.
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Fig. 9—Medion survival time as o function of the
logarithm of purificd polassium diethyl dithiophes-
phate cencentration at 12°C.

decreased this value from 15 o 20 ppm to 1.8 o 2.0 and
1.5 {0 1.8 ppm, respectively,

Ezperiments were conducind pext with purificd sail
commercially available dilhiophosphates, The . median
tethal concentralion of purified’ potassium Qiethyl di-
thiophosphate Is A0S to 825 ppm at 12°C (Fig. 9). In the
ease of purified potassium disecondarybuty] dithiophos-
phate, a value for LC50-96 was not established, since no
deaths of trout fingerlings were observed nf 1000 ppm.
Fxperiments with concentrations above this level were
not conducted.

Table 2, Median Survival Vime for Various Congentrations of
Commerelal Polassinm Amyl Xanthate {Aeraxanthate 350) at 12°¢

Median RBurvival © Arroxanihate 350

‘Time, Nr Coneentrallon, Ypm
. 50
e n
0 an
Gt 80
50 100

* 1.0:50 not altalned,
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meaian lethal concentrations of the commercialiy
available forms of dithiophosphate are shown in Figs
10 and 11. Bedian lethal concentrations of commercially
available sodium dicthyl dithiophnsphate (Sodium
Aerofloal) are 400 to 410 ppm and 310 o 330 ppm at
12°C and 16°C, respectively. The median lethal concen-
iration of commercially available sodium disecondary-
brfiyl githlophosphate {Aerolloat 238) is 600 to 625 ppm
at 12°C.,

The median lethal concenlrations of purified and com-

" mercially awvailable isopropyl ethylthionocarbamate

(2-200} were also established. As shown in Figs. 12 and
13, at 12°C these values are 40 to 45 ppm and 45 to 48
ppm, respectively.

Discussion of Results

The conditions under which Lhe bloassays were con-
ducted were characteristic of the natural habitat of
trout. As a result, the effecls of acclimallzation may be
excluded as the primary cause of death of the fish.
Further, the accumulation of waste producls, especially
lactic acid, during transportation may also be excluded
from consideration as- a holding perind of 24 hr°was
used to allow ample time for relievement &) stress in-
curred during transportalion,’ As s result, the presence
of collector can be assumed to be the primary cause of
respiratory stress and death.
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Fig. 12—Median susvivol time o3 o function of the logorithm

of purified .isopropyl cthylthionocarbamate concentration af
12°C, ‘
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During the course of the experiments, it was noted
that the presence of theke reagents caused a change in
the respiratory patlern of the fish, Upon addition of the
reagents, an Increase in breathlng movements was
noled which, In turn, cavsed an increase in volume of
enllector-hearing solution 1o pass over the gill surfaces.
Since the gill surfaces are probably the sile of absorp-
tinn of most poisons® and also since no mucus precipi-
tates were ohserverl, these enlleclors were pssumed to
affect the trou! by way of the gills.

Allough the deferminatlion of the {oxic mechanism
for these reagents was beyond the scope of this invest]-
galion,s two pnssible mechanisms are (1) absorption
throupth the lnmeltae and veaclion wilh hemoglobin, and
(2} adsorplion on the gill surfaces resulling in inter-
ference with waste removal and oxygen ulilization®™
Either of Lhese mechanisms could account for the period
of rruilibrium loss and swimming Jifliculty if these
symploms were caused by the accumulation nf urea and
lactic acid. The accumulafion of these wasle produets,
cauznd by interference from lhe collrctor with normal
excreiory processes, could reach lethal levels and kil
the fish, The Joss of equilibriom, decreased slkelelal
musele control, and the disruplion of the central ner-
vnus system have been shown o be the results of lethal

TRANSACTIONS — VOL. 136



-

lactic acid concentrations.® However, the fact that more
amyl xanthate than ethyl xanthate and that moie di-
butyl dithiephosphate than dicthyl dithiophosphale are
required fo attain LC50 indicates that absorption
through the lamellae js invelved, If adsorption on the
gil! surfaces were involved, less amy! xanlhale than
ethyl xanthate would be required, since greater ad-
sorption of the longer-chain homologue would occur at
equal concentration.

With regard to data established with purified and

" commercially available colleclors, the fact that essen-

tially the same values of LC50-06 were obtained for
purified and commercially available clhy]l and amyl
xanthate and isopropyl ethylthionocarbamate indicates
that the commercially available samples were essen-
tially 100% active and also that the samples did not
contain any toxic impurities.

In the case of the dithiophosphates, however, consid-
erable differences in values of LC50-6 were oblained
between the pure and impure forms of the reagent. The
fact that values of LC50-96 were considerably Jower for
the commercially available forms can probably be at-
tributed to the hydrogen sulfide content of these sfm-
ples. That is, hydrogen sulfide iIs a reaction product in
the manufacture of dithiophosphales, accounting for its

. presence in the sample, Secondly, the distinctive odor

of H,S was apparent when dithiophosphate was added
1o the test water. Thirdly, the lethal concentration of
H.Sis1to3 ppm®

Median lethal concentration of sodium ethyl xanthale
is lower than that for sodium isopropyl xzanthate or
potassium ethyl xanthate. This is expected In view of
the differences in molecular weight between these col-
leclors. That is, the molecular weight of sodium ethyl

* xanthate is 144 g per mole, that of sodium isopropyl

xanthate is 156 g per mole, and that of polassium ethyl
xanthate is 160 g per mole. If the median lethal concen-
tration of potassium ethy! xanthate.is 15 o 17 ppm, Lhe
median lethal concentration of sodium elhyl xanlhate
should be 15 to 17 ppm X 144/160 or 13 to 15 ppm,
which is the value determined experimentally.

Conclusions

The following conclusions can be drawn from this in-
vestigation with rainbow trout (Salme gairdnerii):

1} The median lethal concenlratinn of Aernxanthaie
325 (sodium cthyl xanthate) iz 14 to 16 ppm at 12°C

2) The median lclhal concentration of Z-4 (sodium
ethyl xanihate) is 13 o 15 ppm at 12°C,

3) The median lethal concentration of Z2-3 (potassium
ethyl xanthate} is 15 to 17 ppm at_12°C.

4) The median lethal concentration of pure polassium
athyl xanthale is 15 to 20 ppm at 8°C and 12°C, 1.8 to 2.0

ppm at {6°C, and 1.5 to 1.8 ppm al 20°C. VI - 60
5) The median lethal eoncentration of Acroxanthate
343 (sodium isopropyl xanthate) is 18 lo 20 ppm at 12°C.

£) The median lethal eoncentration of Z-11 (sodium
isnpropyl xanthate) is 18 lo 20 pp at 12°C.

7). The median Iethal concentration of Acroxanthate
350 {polassium amyl xanthpte) is 70 lo B0 ppm at 12°C,

8) The median anlraﬁon of pure potassium
amyl xanthale is 7046 75 ppm al 12°C.

9) The median lethal concentration of Sodium Aero-
float is 400 to 410 ppm at 12°C ond 310 to 330 ppm at
16°C,

- M1} The median lethal concentration of pure polas-
sium dicthyl dithiophosphate is 800 o 825 ppm at 12°C.

11) The median lethal concentralion of Acrofloal 238
is 600 to 625 ppm_at 12°C.

12) The median lethal concentration of pure potas-
sium disecondarybutyl dithiophosphale is greater than
1000 ppm at 12°C,

TRANSACTIONS — YOL, 255

Sacialy ef Minlng Enginecrs, AIME

13) The most toxic constiluent of commercially avail-

able dithiophosphates is hydrogen sulfide,
14) The median lethal concentration of Z-200 (iso-
propyl ciryllhionocarbamn!e) is 45 to 48 ppm at 12°C,
15} The median lethal concentration of pure isopropy:

ethylithionocarbamate is 40 o 45 pm at 12°C, -
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VIE - 1

SURFACE PLANT AND FACILITIES:

{a)

Silvermines Mine Area, Big Glen District

See Plan

(i)

Portal

The approach to the portal and decline will be
on the reqular proposed grade of minus 7 degrees
or a minus gradient of 12.25%. This open cut
through overburden will accomodate a 33 foot
ballasted roadway with a 5 foot ditch allowance
on both sides and a sump, outside the portal, to
accomodate run-off water with a capacity of at
least 100,000 Imperial gallons.

As the decline proceeds into the sub-outcrop the
roadway will be narrowed to 16 feet and the rock
walls trimmed neat to accomodate concrete walls
and eventually a concrete roof. This concrete
roof will continue until the rock roof thickness
is sufficient to be self supporting. Ventilating
air, high pressure compressed air, fresh water,
mine discharge water pipes and electric power
feed cables will be introduced to the decline
through a short vertical culvert through the roof.

2
/

1o

éf”



(ii)

(1ii)

(iv}

vII - 2

Settling Ponds

We have no accurate forecast as to the gquantity of
mine water discharge but provision will be made for
pumping 1,000 U.S. gallons per minute. This discharge
water, together with run-off water from the open cut
will be discharged to three settling ponds in a
ﬁrogressive flow. It is proposed the first two ponds
will be each 200 feet diameter with an average depth of

8 feet, and a capacity of 1,800,000 U.S. gallons. The
third pond will be 300 feet in diameter with an average
depth of 6 feet and a capacity of 3,100,000 U.S. gallons.
Thus pfovision will be made for a minimum of 4.75 dajs

retention time before discharging to free flow and

eventually to the Salmon River.

Stockpile

An area 200 feet wide by 300 feet long has been reserved
west of the open cut draw to the portal, for an ore stock-
pile. At a height of 20 feet this will provide stockpile
capacity for 60,000 tons of ore. Drainage from this
stockpile area will be to the first settling pond.

Mine Plant Buildings

In the early stages of development and production a
minimum of plant buildings are planned, these being a

10' x 52' office trailer, a 10' x 52' wash and dry trailer,
a 40" x 60' Atco Fold-Away prefabricated building for

shop and garage and necessary sewage septic tanks and

tile drainage bed. A small frame pumphouse will



(iv)

Vil - 3

Mine Plant Buildings (Cont'd}

accomodate a water supply pump with a capacity of 100
U.S. gallons per minute.

Eventually the main plant building may have a floor
area of 16,000 square feet. (80' x 200').



SURFACE PLANT AND FACILITIES

(b) Enon, Loch Lomond District

The description and information on surface plant
and facilities at Enon listed on the following

pages has been secured from: -
"Equipment Lists - Cost Centre #17 - Pages 1-2

Cost Centre #13 - Page 1
Cost Centre #20 - Page 1 "

as prepared by Kaiser Celestite Limited.

VII

4



-1

Jusntity

—

——

— e s e g

b L ]

"} tnsn
Equipment

Flectrical Powaer Substatien
Transiormers

(1) ptilictes

Year

1970

Hamifacturer

lava Sentia Power

The above swmed by ilowa Scotis Power Corsoration,

Sewage Trastment Plant
Conerets Fad
Building
Reaction Blower
Hlotor
Reaction Blawer

Hator

Pump Hnuse
Fire Pump
Gasoline Motor
Process ater Pumn
Hater
Process Water Pump
Hotor
Process Water Rooater Pump
!Intor
Process Yater Reclaim Pump
llotor
Submersible Reclaim Pump & Motor
Submoraible Pump % Motor
Submersible Pump & Motor
Submersible Pump & Motor

Preumatic Diaphvagm Pump

1970

1970
1970

17

Used
1974
1974

1970

1970

1971

mwn

Jazeatic Uater Pump Suilding (near concintrator)

Demeetic Yarer Pump
Hotoxr

Procesg Yater Storage Tank
Domastie Hater Storage Tank

1970
1970

Smith Shoralass

Fuller-Sutorbils
Arook
Puller-Sutorbilt

Brook -

“ati, "Thite
Fairbanks-lorae

Ingarsoll-fand
Crampton
arkinaon
Tugersoll-Rand
C.G.E,
Tngorsall-Rand
U9, Blackric
"farthington
U.9. Molln Shafe
?lygt

Canada Ltd,
Flygt

Flyst

Flygt

‘!abzo~La Roi

Drumrond Ualding

Model

69712ry

Addigest
8CA2-8023

7L123-2L

7.128-21L

433178
6 eyl, gaseline
L1+
A206TS
ey
AR
IFL409M

2 CORVI
A9

8N-4£-3
Pnclosad

3-2151
B-2200

DA=6

Sigze

A4

36" x 40"
a6/ 1210

Canarciry

—— e

with 1P Size 4R
ceminuter & sludga tank

Prame
¥8145T

Frame
181457

20" x 22°%

33141

4xixB NG
Frrme
AGILT

g

Frame
2867

AII
Frama
256 UM
4" nu,
" 1.,
",
" n,1,

24" outlet

12%x12?

25 CP1 3
3.5 pst
15 yp
1720 Ry
23 Ccm 3
3.5 nal
1% e
1710 Rel

Cancreto blnck

{nsulatad, heated,

A00 @,® M
90 pal '

50 np
3,500 apn

500 CcPM
40 1P
3320 RP
180 6™
10 e
1745 REU

10 up
1,500 Rel
30 np
90 1P
L
75 ne

75 om

100,000 Gal,
10,000 g1,

330
1210

etighe

Serial Ya.

joosT

390197

673-4725

22764-K

P4IAT738
VTP 30917
P43%124

102382

Ingulated &
Alumimm Jacket
1972

£ - 22



SURFACE FLAMT () Enon. {11} idnisg :
fuantity fguivnent Year Uawufacturer tladal Size Cuvaclty Telpht Seriel o,
1 Calestita Stockpile 1974 “itned Ly lartell Construction 56,200 Tona
=73 ’
1 tiine Sum aisar Employeas 10'x10'
1 Hing Sump Pump with motor 1971 Stenburg«TFlyge B150L 6" 73 e 1,210
1 Mine Sump Zump with motor 1973 Tlygt npzooL, [N 90 HP 1,210
1 Hine Sump ®ump with motor 1973 Plyge B2001, 6" 20 1P 1,210
1 Settling Pond 15 1972 200'x200" 832,000 Gals,
1 Sectling Pond 1975 tiartall Construction 80'x25" 2,500,000 Gals,

9 - lia
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SURFACE PLANT AND FACILITIES:

(c)

Road

The gravel road which follows the south bank of the
Salmon River between Marion Bridge and Enon is presently
designated a Class H road, suitable for light traffic
only. During the period of spring break-up in April and
May of each year, sections of this road become impassable.

The Department of HighwaYs have been carrying out a road
improvement programme recently whereby sections of two orx
three miles of this road are given a top coating of coarse
gravel which is graded in to widen the road somewhat and
supply a gravel top which will push in to the soft
surface. This programme has been progressing from the
east, or Marion Bridge end of the road, toward the
Silvermines area, and this year should see this improvement
come within one mile of the proposed mine site. Such
road improvement will be of considerable assistance in

the movement of freight and equipment from Sydney via

Highway 327 to the mine site.

However, we are faced with the problem of moving 4,000
tons of ore per week (675 tons per day on a 6-day week)
which means 23 truck loads at 30 tons each in a 24-hour
day from the mine site at the west end of the Silvermines
area, a distance of 8 miles to the concentrator at Enon.
Keeping in mind the need for an all-weather gravel road.
capable of handling this traffic, it is thought the

road should be straightened wherever possible at minimum
expense, and should be widened to a 33-foot top, with
good ditches, a higher grade and improved drainage with
rock ballast dumped into the road base in low, troublesome

areas.



(c)

VII - 8
Road (Cont'd)

Since there will be little time left for road improvement
this year and since road improvement and efficient ore
haulage is wvital to the viability of the project, the
following programme is suggested:-

1. Commence straightening and widening the road,
with good ditches and improved culverts where
necessary, commencing at the mine site and
progressing to the west.

2, Establish stock pile areas on either side of the
road at or near sections which are known to be
soft and impassable during spring break-up.

3. Yava Mines Limited now owns approximately 56,000
short tons of celestite ore which is located in

‘<?Z;d— the concentrator yard at Enon. Yava is willing

to donate this ore, at no charge, to the road
improvement programme. As per correspondence from
the Department of Highways, samples of this
celestite ore, as submitted by Mr. M. A. K. Crice,
were tested and found to pass specifications

for socundness and abrasion for gravel, Class C.
It is suggested this material would probably be
more suitable for ballast to build and establish
a good base in the road.

4. We suggest this celestite ore be prepared for
road ballast by coarse crushing same by a single
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Road (Cont'd)

pass through a portable jaw crusher to 4" to 6"
size. A portable jaw crusher on a trailer with
suitable feed hopper and feeder and a discharge
conveyer could be moved into the concentrator yard
at Enon as soon as possible and crushing and hauling
of this coarse ballast to the various stock pile
areas could continue with the probability this
56,000 tons could be crushed and moved before any
heavy snowfall.

5. The tentative Yava programme and timetable calls

 for the commencement of development ore production
by early January, 1978 and the haulage of ore to

the concentrator yard at Enon where it will be stock-

piled at the rate of 4,000 short tons per week. The

overhaul of the concentrator and changes to the
circuit should be completed from mid-December to
the end of February, with concentrator operation
commencing March 1, 1975:_w1f ore haulage can
continue on a regular basis through March, then
sufficient stockpiled ore should be on hand to
provide concentrator feed through the break-up
period of April and May. During this time, road
ballast should be introduced and where possible
road improvement resumed so that ore haulage could
be resumed on June lst. Thus sufficient feed would

be provided to the concentrator and the treatment
rate of 500 tons per day on a continuous basis
would not be interrupted.
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Road (Cont'd)
6. The suggested 33-foot road width would provide

sufficient room for road improvement while

truck haulage of ore continued.
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NOYA SCOTIA
Materials Laboratory

611 Portland Street
Dartmouth, N.S.

B2W 2Mo
File No. II-22-77

s 1 SEPT 77.

M.A.K. Grice

Nova Scotia Technical College
P. 0. Box 1000 -
Halifax, N.S.

Dear Mr. Grice:

RE: MATERIALS TESTING -~ LAB NO. 1957.
RECOMMENDATION: '

Test results are shown in Table I.

BACKGROUND :

As per your request, the gravel sample from Keizer Mill,
Salmon River submitted on the 8 Jun 77 had the following
tests performed; Soundness of aggregate by use of sodium
sulfate ASTM C88-73, Resistance to abrasion of small size
coarse aggregate by use of the Los Angeles machine

ASTM C131-89 and Procedure for the Petrographic Analysis of
coarse aggregate CSA A23.2.30 1973.

DISCUSSION AND CONCLUSION:

This material passes our specifications for soundness and
abrasion for gravel Class C with the exception of the grading
requirement. The grading can be-met by crushing the matqfial
to size and by bleeding off some of the fine matgria%y' s

Yogiijery truly, . dkk
- - ///fé’a:’/ ! a
$%Kdygg§ﬁ},l 1
/? Frank A. Gervais, P.Eng.
Manager of Laboratory Services
EGD/jsp
ce: L. L. Centa
lab
Enclosure




Source-Gravel from Keizer Mill
Abrasion 40%

Soundness 6.1%

Petrographic Number 603

SIEVE ANALYSIS

SIEVE SIZE PERCENT PASSING CLASS C SPECIFICATION
64 mm ( 95" 100 - e
51 mm ( 2 ") 97 _ : 100
38 mm ( 13") 78
25 mm ( 1) 65 60 to 80
19 mm ( 9@ "y 57
13 mm ") 46 -
9.5 mm ( 7@ "y 40
4.8 mm (No. 4 ) 30 25 to 45
2.4 mm (No. 8 ) 25
1.2 mm (No. 16 ) 21
0.60 mu (No. 30 ) 18
0.30 mm (No. 50 ) 15
0.15 mm (No.100 ) 13 | 0 to 10
0.074 mm (No.200 ) 10.9

T - 1IIA
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VIII

ENVIRONMENTAL STUDY DATA

Baseline Statement by Dames and Moore
Updated Baseline Statement



ENVIRONMENTAL

(a)

Baseline Statement on Water Quality
by Dames and Moore

The report on the water quality survey as carried
out by Dames and Moore in September 1974 is
reproduced on the following pages.

VIIT - 1
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WATER QUALITY ENVIROMMENTAL BASELINE STATEMENT

Prepared for: Yava Mines Ltd.w

17 September 1974

by
Dames & Moore

6584-00

SALMGN RIVER, NOVA SCOTIA
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INTRODUCTION

The ore body comprising up to seven million tons of reserves
contains 3.5 to 4% lead, and is located close to the Salmon River near

Silver Mine (4502 51.6'N, 60° 24.3'W) in Cape Breton Co., Nova Scotia

Lead is present as galena, with zinc usually associated with

lead, present only as a minor constituent,

Dames & Moore have carried out a water gVality survey of the
vicinity to establish the baseline conditions for Yava Mines. During
the sampling procedure, additional environmental data was gathered and

is presented here as background information to the water quality study.

Current concern for the protection of the environment, recog-
nizes the Increased impact of man's technological advances on seemingly

delicate interactions between organisms, These first became apparent

in the late nineteenth century and were further developed in the thirties

with the popularity of conservation practises. These came to the fore,
as organizaticns concerned about water conservation and erosion control;

practises now form part of basic engineering philosphy.

With the development of more sophisticated analytical and
experimental techniques it becams apparent during the 60's that many
minor constituents such as heavy metals, organic materials aﬁd stack
gases affect the environment by causing disaasé, interfering with repro-

duction, affecting food chains and growth and disintegrating tires,
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clothing, ctec.

Development of natural resources involves therefore an element
of social cost which may be in terms of aesthetics or econcmics. Environ-
mental studies in their broadest sense are an attempt to summarize existing
or ambient costs with those expected to accrue ffom the benefits and

hazards of project developments.

Man, wishes increased control of the environment., Control in
this context implies gathering and evaluating more information about his
surroundings, Thé‘most relevant aspect of this is the formulation by
federal and provincial government agencies of new regulations to control

mining activities in relation to the environment,
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GEQLOGY

Tie rocks underlying the Salmon River area are of Paloeozoic
age. (Figure 3) An extensive mantle of drift limits the amount of out-
cropping to a Tew widely scattered points mostly associated with creek
beds. A band of Windsor limestone runs parallel to the Salmon River which

passes through the area,

Glacial drifts comprise unsorted glacial material and sorted
materials in kames, eskers and outwash plains. GCenerally the glacial

and glaciofluvial deposits arc derived from fine grained reddish-brown

Carboniferous rocks, Some silt size particles are mixed with the material

reducing permeability at depth., Sorm2 moderately coarse textured over-

burden is present but more restricted in distribution.
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SOILS

The soils in the vicinity of Silver Mine are all podsols

and consist mainly of three series (Flgure 2):

1) The Hepert serles, derived from greyish brown gravelly sandy

loam stratified materials deposited by glacial streams;

2)  The Thom soils are stony and rarely cultivated. Some 1imi ted
pasturage is used, however, because of thejr natural acidity,
liming and fertilization are required for successful crop
production  The Thom series are prone to erosion and best
suited for growth of timber, -

3)

Shulie soils are derived from brown sandy loam till and are

very acid (pM3.5-4.5) and porous. As a result these soils have

good surface drainage and moderately rapid internal drainage,

Drainage from these three sails is likely .to be acidic and to

contain considerable amounts of iron leached out of the surface soil by

the acidic surface water, Levels of nitrate, phosphate and ca!cium

removed from the soil are likely to be low, so that most calcium would

be derived from calcite in the overburden,

Ammonia would be expected as the more abundant nitrogen com-

pound removed from the soil,

i
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VEGETAT!ION

Vegetation is important to soil development., |t supplies

organic material and is vital in recycling of nutrients in ecosystems.

Vegztation retards processes of erosion and consequently affects water

quality parameters such as dissolved and suspended solids.

The majority of the mine vicinity is covered by conifers

(softwoods). White and red spruce with balsam fir are the main tree

species.

The humus layers in the forest is of the acidic duff type.

Rates of nutrient cycling are slow and acidity develops in the upper

horizons rapidly. Low nitrogen and phosphorous mineralization occur

in such solls,
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HYDROLOGY

The Salmon River drains an area of approximately 76,8 square
miles. The topography in the area ranges from gently undulating to hilly,
During the Dames & Moore field study four active creeks wet: identified
draining the region of the proposed mines, These creeks were named

starting from Silver Mine; First, second, etc., for this repart.

Flow in the Salmon River itself is low and variable and does
not peak consistently at any partibular time of year. (Table 1 - 3)
Flow estimates were made at stations 1 and 3. (Table 4) Discussion with
local residents indicated that the water level of the river was low during

our study period.

Soils and overburden are moderately to freely draining with
maoderate erosion hazards with Thom soils on steeper slopes, Little ero-

sion is visible in the mine site. area,

Some peat soils are present in the area and have high water
tables and low permeabilities (hydraulic conductivity). Peats retain

heavy netals and are potentially useful materials in water quality control.



TABLE | MONTHLY MEAN DISCHARGE OF SALMON RIVER
AT SALMON RIVER BRIDGE, ENVIRONMENT CANADA
GAUGING STATION '

Y EAR JAN FEB  MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC

1973 337 552 405 430 540 357 291 358 83.0 129 353 435

1972 468 338 602 309 619 265 97.4 106 = 119 527 662 432

1971 0 655 323 899 154  95.3 30.0 102 231 101 512 371

1970 7.5 176 130 410 i34 214 118 332 287 362 59 263

1969 356 41l 24§ 373 243 133 108 59.4 80.5 177 1020 638 o
1968 27 146 543 343 i54  8L.O 50.9 " 115 192 93.6 624 497

1967 209 82,8 422 596 1160 63.4 7.6 60.2 82,7 31?9 563 406

1966 o) 267 450 3l 207 130 159  85.0 17 448 208 439

All readings in CFS
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TABLE 2 MO NTHLY MAXIMUM DISCHARGE OF SALMON RIVER
AT SALMON RIVER BRIDGE, ENVIRONMENT CANADA
GAUGING STATION

YEAR JAN  FEB MAR APR  MAY JUNE JULY AUG SEPT OCT NOV  DEC
1973 170 3370 796 921 1670 3530 1820 1360 142 605 1430 1300
1972 1040 1870 2330 753 2440 2160 i A23 400 A00 1320 2590 1830
1971 273 5690 1660 2560 529 237 io 400 2050 645 1760 1320
1970 323 610 599 1570 242 1180 469 2570 1220 1620 410 723
1969 356 All 249 373 248 132 108 59,4 80.5 177 1020 €38 o
1968 217 146 543 343 154 8l.0 50.9 ¢ 15 192 98.6 624 497
1967 533 172 730 1350 35840 276 32.4 396 630 1710 1560 1930
1966 527 918 983 753 473 396 694 346 424 1160 458 2260

All readings in CFS

ST - IIIA
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YEAR

1973
1972
1971

1970
1969
1968
1967

1966

All readings in CFS

TABLE 3

JAN
80.2
178

56.0
30.8
81.3
83. 1
60,5

43.2

'FEB

54.1
25.8
62.9
54.8
£0.7
75.8

53.9

49.3

60,7
¢0.0
109

45.8
53.8
8l.6
169

14

MONTHLY MINIMUM DISCHARGE OF SALMON RIVER
AT SALMON RIVER BRIDGE, ENVIRONMENT CANADA
GAUGING STATION

APR

249
10
250
(89
133
04
296

85.1

MAY
188
65.3
69.8
47.5
62.0

18.3

34

60.0

JUNE  JuLy

48, 7 43.0
4.1 18.0
3.5 150
2.8 28.8
4.5 7.8
20.0 8.5
20.5 8.0
0.8 14

AUG

SEPT

OoCT

T T ee—e

72.5 45.5?9.6‘\ 82.2

35.0
1.0
42.5
5.5
6.4
8.0

4.7

48.0 150
27.0  26.3

82.3 67.9

3.2 52.6

23.2 15,9

6.9 37.7

2.6 106

NOV

176
37.2
98.4
61.9
61.8
257

il

DEC
13
144
97.4
39.2
222
131
75.8

124

9T - IIIA

]
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HETHODS

Field investigations were conducted in the Salmon River and
adjacent streams from August 13 to 21 of this year, Ten sampling stations
were sclected to develop a comprehensive statement of the condition of

surface water in the area. (Figure 1)

Water samples were collected in polythene bottles. Samples to
be analyzed for C.0.D., Nitrate - N and Kjeldah! - N, were preserved with
sulfuric acid while those for metal analysis were preserved with nitric
acid, Sediments samples were collected in plastic bags. All samples
were flown to laboratories in Toronto within 72 hours of collection.
Analysis was complated wfthin two weeks and all gémples were refrigerated

during this time,

Water samples were analyzed in accordance with selected pro-
cedures contained in ”Standaré Methods for the Examination of Water and
Wastewater', 13th edition, 1971, Metallic constituents, with the excep-
tion of lead and nick=1, were determined by atomic absorption spectros-
copy on concentrated samples, Lead and nickel were determined by color-
Imetric techniques. The limit for detection of chromium was 0.01 mg/1,

copper was 0.01 mg/1, lead was 0,02 mg/1 and nickel was 0.05 mg/}.

Components subject to deterioration in storage, specifically
pH, suspended solids, ammonia and nitrate-nitrogen, and €.0.D. were det~
ermined within two days of arrive of the samples in Toronto. The limit
of detaction for nitrate-nitrogen was 0,05 mg/1 and awmonia-nitrogen was

0.05 mg/l,



I metn W DD I ——— e—-n —_—— —m . .
FILE

e mmrmea ——y—r b 4w et

S PP P S

S o —

L1 RV

P — b -

CHECKED &Y

cERL- o0/

—_ P
- A S .
b ¥ N

[l
-t 1

BiVE

‘e FalVa mie)
|..CV§-...‘.;;;‘.

EOSE NS Lot |

i

L

LA
F2¥ 1l

FIG.3 LOCATION OF DAMES & MOORE SAMPLING STATIONS

-

SCALE EBOCCQ

2MILES

! I/2 0 i

1 — A J ]
P e g e g Py ey ey

SIS T T o’ LTI BRI

%
b,

P

DURING FIELD PROGRAM, AUG. I2-21/1974.
@ - SAMPLING STATION

D

IHURA

RIVER



VIII ~ 19

Sediment samples werc analyzed for lcad, mercury .and zinc by
atomic absorption spectroscopy on a solution obtained by digestion in
nitric acid {Methods for Chemical Analysis of Vaters and Wastes (1971),

Envircnmental Protection Agency).

fn addition to the collection of samples, measurements of pH

and conductivity were rade during the field and water sampling study,

The following account treats some of the environmental Factors

which are important in a consideration of the water quality study.
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USES OF SALNMOH RIVER

The section of the Salmon River above The Interval Road bridge

is used infrequently for recreational fishing and boating., Two operating

- farrs were observed facing on the river between stations 1 and 5, Both

had small cattle herds which could use the river for drinking. Apart
from wildlife in the area which may consume the waters, no other uses

of the Salmon River were observed.

15
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WATER QUALITY

In general, the waters of the Salmon River and four adjacent
crecks tend to be slightly acidic, tow in alkalinity and hardness,
{Table 5) Ideally alkalinity should not normally drop below 20 mg/l to
adequately protect aquatic biota from sudden changes in pH. The waters
are strongly affected by the acidic Shulie soils In the area. Cecause

of low bicarbonate lTevels the river has a limited capacity to accept

additional acids without lowering the pH excessively below acceptable

levels of about 6.5.7 Hardness Is defined as a water quality parameter
which represents the total concentrétion of:caléium and magnesium lTons
in solution expressed in terms of calcium carbonate, The present of
Windsor limestone in the region appears to have little influence on the

river due to the covering of drift material.

Suspended solids concentration is a measure of the amount of
material in the water that can be removed by physical means. Dissolved’

solids includes all constitutents in solution, except organic colloids

or dissolved gases. The conductance of a sample is an approximate measure

of the total concentration of ionised salts dissolved in the stream water,

Station 1 was selected to be above the influence of the proposed mine;

however, levels of dissolved solids and conductance are well above readings

taken at.stations further dowtstream, Higher chlorides and sulfafes

concentrations at Station 1 contribute to this situation.

Sedimentary rocks and the action of precipitation flushing
sulfur compounds from the atmosphere are major sources of sulfates in

surfacc water. In the absence of dissolved oxygzn bacteria may reduce

16
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sulfates to sulfides which may react to form insoluble iron sulfide or
hydrogen sulfide gas. This process occurring in the two lakes at Silver

Mine could account for the lower sulfate levels at Station 4..

The most important source of chlorides fn coastal reglons in
surface waters is precipitation where minute salt crystals from sea §pray
constitute the nucleii for rain drops rather than dust particles as
further inland. Chlorides in concentration above 250 mg/1 may fmpart

a salty taste to water in the presence of sodium ions.

Phosphate levels along the entire river and in the creeks were
moderate (greater than .15 mg/l1 as POA). The presence of excess phos-
phorus encourages the growth of some nuisance algae however only typical
stream algae (as diatoms and desmids) were observed as a dark brown scum
on rock in the stream bea at most stations., The moderéte phosphorus
levels may be due In part to abundant plant growth and decay in and about

the river and the extreme low flows during the survey,

Analysis for heavy metals revealed high levels of ifron at
Stations 6 and 8 and the second and fourth creek respectively. (Table 6)
Concentrations in excess of 0.3 mg/} of iron impart a bitter taste to
water, lron sulfide discolouration in bottom material was noticable at
Station 6, The iron-at Station 8 was likely present in the suspended

solids which were higher than average in this small creek,

High levels of lead were detected at .tation 4, Lead in

drinking water above 0.05 mg/1 is considered hazardous. It should be

noted at the same time that concentrations of zinc were well above ambient

17
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levels for the region at this station. These metals were almost certainly
contained in the suspended solids which were at their highest levels here
of any of the stations sampled, Station h.at the mouth of the third creek,
station 7, iﬁ the creek at the Salron River Road, and station 3 in the

Salman River above the influence of the third creek do not reflect these

samz levels of zinc and lead.

Concentrations in excess of .3 mg/gm of mercury, 60 mg/jm of
lead and 200 mg/gm of zinc in sediments can be considered high. The
levels of lead and zinc in sediments at station % are high in spite of
the peat soils around the mouth of the creek which would be expected to
filter out soluble metals, {Table 7} Lead was present in sediments in
ektremely high amounts at station 8 in the second creek at the Salmon
River Road. The control station 1 beyond the influence of the drainage
area of the proposed mine site exhibited lower levels of both ziﬁc and
lead in sediment samples, Mercury at all stations was well below levels

for concern.

To obtain a picture of the seasonal characteristics of water
quality in the Salmon River, the National \ater Quzality Data Bank of the
tnland Waters Directorate was consulted. The station maintained by
Environment Canada coincides with Dames & Hoore station 10. Ho specific
pattern or seasonal peaks were observed. During 1973, alkaltnity, dis~
solved solids, hardness and turbidity remained low throughout the year.
(Table 8) The river water was acidic at all times, Analysis for heavy
matals revealed that iron and manganese concentrations frequently reach
levels that could impart a bitter taste to the water. (Table 9) Zinc,

copper and lead were present in very low concentrations,

18
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! TABLE 4
\
i

FIELD MEASUREMENTS
Conductivity
Temperature (mi‘cménhos Turbidity/  Flow rate
Station No. Date Time °F) at 257 C) pH Colour {cFs) Comments
f 8/20/74  18:50 -%* 208 8.75 Clear 15.0 River bed 36 ft. wide, river width 21 ft.,
G inches avg. depth
2 8/21/74  12:00 74 96 6.25 Clear - 200 feet wide, avg. depth epprox. 4 fi.
3 8/20/74 17:10 - 72 6.75 Clear 32.8  White foam on surface, bottom gréval,
' 6" boulders, 40 feet wide, | ft, deep
4 8/20/74 = 16:30 - 78 6.82 Clear - Creek 15 feet wide at entrance to river
S o
5 8/20/74  11:00 70 76 6.65  Clear - Many reeds, brown scum on bottom, avg.
depth 6 feet
6 8/21/74  10:05 - 70 6.55 Cleer - Black scum on beftom 20 feet wide,
‘ avg. depth one foot
7 8/20/74  15:20 68 82 6.75 Clear - 7 feet wide, bottom brown mud and
leaves '
8 8/20/74  19:30 - 79 630  Cleor - 5 faet wide, 8 inches deep
9 8/21/74  1:00 - 44 6.30 Clear - Black scum on boftom, 5 feet wid_%,
6 inches deep H
-
10 8/21/74  15:20 72 59 6.65  Cleaer - Dark brown sediment, lecation ofi

Environment Canada gouging stalden
[

| * not recorded




TABLE 5 WATER ANALYS!S, GENERAL PARAMETERS
‘ Ammonia
Station pH - Alkalinity Hardness Solids Chloride Sulphate Phosphate WNltrate Nitrogen
No. Value (as CaCO3) (as CaC03) Suspended Dissolved {c1) (s0,) (PO,,) (N) (N) C.0.0D.
§ 7.1 12.0 57.0 5.0 148 37.0  29.0 0.25 N.D. N.D. 8.2
2 6.7 6.4 22,6 2.8 54 12.2 7.6 0.61 N.D. N.D. 15.2
3, 6.8 6.0 19.0 1.2 52 10.6 6.,k 0.38 N.D. N.D. 11.6
4 7.0 11.5 25.k4 9,2 57 9.0 5.8 0.31 N D, N.D. 9.0
5 6.8 8.8 21.0 6.4 56 10.0 5.5 0.4k N.D. 8.0, 10.8 o
o~
6 6.8 17.3 25.0 1.6 59 5.0 5.0 0.48 N.D. N.D. 15,2
7 7.0 12.3 26.3 2.8 5h 8.3 6.8 0.25 N.D. N.D. 8.4
8 6.5 15.9 16.2 7.6 52 5.7 0.1 0.58 N.D. N.D. 7.0
5 5.6 G.6 11.3 0.8 31 5.5 0.3 0.20 0.1 N.D, 4.0
10 6.7 7.2 19,0 nil 5k 8.0 A 0.28 N.D., N.D. 9.6 L
|
-
N.D. = Not Detected (A11 values, except pH, are calculated as milligrams/litre) r:,
[5) ]




‘ TABLE & WATER ANALYSIS, METALS
STATION Chromium Copper Iron lLead Nicke Zinc
(Cr) (Cu) (Fe) (Pb) (Ni) {Zn)
1 ' N.D. N.D. o 0.18 N.D. N.D. 0.02
2 N.D. N.D. 0.28 N.D.  N.D. 0.0l
3 | N. D. N.D. 0.18 N. D. N, D. 0.02
4 N.D. N.D. 0.22 0.14 N.D. 0.42
5 . N.D. N, D. 0.30 N.D. N.D. 0.0l
~
6 N.D. N.D, 0.37 N.D. N, D. < 0.01
7 N.D. N.D. 0.05 N.D. N.D. 0.02
8 N.D. N.D. 0,96 N.D. N.D. 0.0!
9 N.D. N.D. 0.06 N.D. N.D. < 0.0l
: hi
10 N.D. N.D. 0.28 N.D. N.D. £0.00 H
P
N,D. =-- not detected

All values are in milligrams/liter.




TABLE 7 TOTAL LEAD, MERCURY AND ZINC LEVELS IN THE
RIVER SEDIMEMT IN THE YAVA MINES V!CH"HT‘(
Staticn No. Lead (Pb) ug/g Dry Bas!s Mercury (Hg) ug/g Dry Basis  Zinc (Zn) uvg/g Dry Basis
1 37.6 0,035 98
2 58.5 0.034 218
L 262,0 0.098 608
5 106.0 0,068 173
6 24,5 - 0.009 144
8 822.0 0.029 175

1 ug/g = 1 ppm = 0.001 mg/g

LZ - IIIA
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DISCUSSION

The existing heavy metal levels occurring normally in sedi-
ment and water samples from the Salmon River vary from well below to
above recommended guidelines.' At this time it is unclear whether such

values are a result of sporadic outcrops or are related to seasonal flow

variation. Data collected by Environment Canada indicate seasonal vari-

ation in total dissolved solids of nearly 50% from the mean (25.8 mg/1).
Such variation would be unlikely to result in the observed variations.
The high levels of lead and zinc observed frqm site 4 but not from ad-
jacent stations 3 and 7 would appear.;o indicate outcropping or water

seepage from an ore body zone to the station. Such levels are to be

regarded as normal to the stream.

The mean levels of lead (0.014), chromium and copper are well
within recommended levels for receiving water objectives. Levels for
both zinc and iron shﬁuld be examined more carefully. The Salmon River
is a soft water system containing less than 30 ﬁg/l total hardness
(as Ca CUB); Ontario recommended receiving water levels should not exceed

0.03 mg/1 zinc and 0.3 mg/1 iron, In both instances these are excceded

as averaged data for portions of the river,

In note #3 of the mine-mill effluent quidelines (Ontarlo) it
is recommended that "where the natural background concentration in the
receiving watercourse exceeds the value given for any parameter in Table
2, the natural background concentration will become the receiving water
quality objective.,'" In the table below we give a comparison between
these objectives and data collected by Environmant Canada and Dames &

Moore.
23
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TABLE 8A
- {continued)

ENVIRCNMENT CANADA WATER QUALITY DATA ON
SALMON RIVER AT SALMON RIVER BRIDGE (STATION 10)

Dicsolved
Dissolved Dissclved Dissolved Alkalinity Dissolved Dissclved Nitrate and
: Calcium Magnesium Potassium as CaCo Chloride Sulphate Mitrate

Date (mg/1) {mg/1) (mg/1) {ma/1) {mg/1) (mg/1) (mg/1)
2/3773 1,40 0.7 0.3 5.k Lok 0.0%0
4/3/73 1,80 0.5 0.3 ® k.4 7.2 0.020
5/25/73 1.k 0.4 0.3 2.9 5.0 001
6/11/73 3.00 0.8 0.4 5.6 7.5 001
7/15/73 3.30 0.9 0.5 6.5 5.0 .001
8/12/73 2.50 0.7 0.5 4.7 9.0 .001
9/9/73 “‘3.60 0.9 0.4 6.8 6.0 0.0i10
10/9/73 5.00 1.1 0.6 9.9 9f0 0.020
11/29/73 3.20 1.0 0,54 8.5 9.0 : 0.030

#* - pot recorded

62 - I1IA
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TABLE BB

ENVIRONMENT CANADA WATER QUALITY DATA ON
SALMON RIVER AT SALMON RIVER BRIDGE {STATION 10)
DATE Specific Total Dissolved Total Bardness

Temperature Apparent Turbidity Conductance Solids as CaCo,

Date (°c) pH Colour (JTV) {umkos/cm) (mg/1) (mg/1)”

2/3/73 2,2 4,9 30 1.0 32 18 6.4
473773 2,2 b4 30 1.0 46 ~% 6.6
5/25/73 5.6 5.6 50 1.9 25 15 5.1
6/11/73 18.3 6.0 30 1.2 43 25 10.8
7/15773 20.0 6.3 50 o] L7 26 11,9
8/12/73 20,0 4.3 100 0.8 38 2L G.1
9/9/73 16.7 6.6 Lo 0.7 50 29 12,7
10/9/73 9.9 6.3 30 1 65 37 17.0
11/29/73 7.8 6.2 30 12.0 50 32 12,1

% - not recorded

08 - IIIA
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TABLE 9 ENVIRONMENT CANADA SEDIMENT ANALYS!S DATA ON
SALMON RIVER AT SALMON RIVER BRIDGE (STATION 10} -~ METALS

Extractable Extractable Extractable Extractable Extractable
Date Zinc (mg/1) Manganese {mg/1) lron {mg/1) Copper {mg/1) Lead (mg/1)
175770 0.02 0.14 0.330 10,05 - %
476770 .01 . 0.08 0.130 0,02 -
7/2/70 .01 0.08 0.390 0,04 -
871770 01 0.08 0.550 ¢.05 -
O
. o~
11/8/70 - 0.03 0.450 0.03 -
2/13/72 - 0.08 0.200 L 001 0.005
52772 - 0.08 0.180 .001 0,002

# = not recorded

T€ - IIIA




| TABLE 10
Environment Canaca
Receiving Water Dames & Moore Dames & Moore {rmean}
Quality Objective (mean) Station 10 1973-74
Suspended solids 15 mg/l 3.60 : nil
pH 5-5"]0.6 6.80 6.70 -
Ammonia 1.50 N.D, N.D. -
Conper 0.03 N.D. N.D. -
. o~
Chromium 0.50 N.D. N.D. -
lron 0.30 0.29 0.28 0.26
——3~ Lead 0.05 0.01 N.D. -
Nickel 0.40 N.D. N.D. -
Zine 0.02 0.05 0.01 -
Phosphate - 0,38 0.28 0.01

(dissoived inorg)

¢ - ITIA
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TABLE 11
Highest
Receiving Yater Concentration
Quality Objectives Average | Analyzed
(Ontarlo Guidelines) of D, & M. Samples {Station)
Ammonia 1.50 N.D. N.D.
Copper 0.03 N.D. N.D.
Chromium 0.50 N.D. N.D,
I ron 0.30 0.29 - 0.96 (8) S
Lead 0.05 0.01 0,14 (&)
Zinc 0.02 0.05 0.h42 (4)

£EE - IIIA
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APPENDIX 1

ECOLOGICAL DESCRIPTION OF DAMES & MOORE
SAMPLING STATIONS

Site 1

At this station the Salmon River is 20 - 30 feet wide and up
to 6 feet deep. At the time of sampling there was cdhéiderable»turbplent
water movement, The substratum was composed of sfones and cobbles Qith
no gravel or sand present. Abundaﬁt green algae including diatom growth

occurs on these bolders,

No floating leaved plants were found. Submerged specles were

represented by pondweeds (Potamogeton zosteriformis and z;_crisgus).

Water striders were present in the quieter areas but aquatic
invertebrates generally were low in numbers (predominately mayfly larvae

(Heptagenia spp.)).

The bank vegetation was forested with balsam fir (Abies balsamea),

white spruce (Picea glauca) and red maple (Acer rubrum), There were patches

of alder (Alnus rugosa) with several ferns and white topped aster {Aster

umbellatus).

Site 2

This station is by the widening of the Salmon River to over
200 feet, The river is shallower with a maximum depth of 34 inches.
The substratum is composed of coarse sand and gravel except in some small
bays which have a peat layer, Large amounts of green algae and diatoms

were evident throughout the river with many submerged aquatics, such as

23
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Canadian Pondweed (Elodea canadensis) and Pondweed (Potamogcton filiformis)

farming dense beds, Floating leaved species such as white water lilies
(Nymphaea alba) ‘were abundant. The diversity of emargent species is
particularly noteworthy, A partial list includes Pickerelweed (Pontederia

cordata), Erioccaulon septangulare, Dulichium arundinaceum, Juncus articu-

latas, Typha latifolia, Carex intumescens and Spiraea latifolia,

Abundant minnows (including red-belly dace) were seen., Abun-
dant clams, gammarids and other invertebrates were found, Few caddisfly

were evident and no gerrids were seen,

The marginal vegetation was predominantly alder thickets.
(carrs) with soms willows (Salix spp). The communities were being invaded

by young balsam fir, The understory consisted of grass and sedge domin-

ated communities with Carex stricta and Calamagrostis canadensis being

most abundant. Several asters including the New England aster weré_
common., At this station considerable bird populations with boreal

chickadee, yellowthroats, and red-breasted nuthatch were noted.

Site 3

- This site is very similar to Site h, The river here is about
40 feet wide and averages about 10 - 12 inches deep, The site location
is between the bank and a Shinéle island covered with alder énd yellow

birch (Betula lutea). The river bed was rocky with small sand and gravel

sections, The presence of Canadian Pondweed and som> Potamogeton spp

indicated high nutrient loading, Polygonuin amphibium was abundant,
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The invertebrate fauna was abundant with numerous Caddisfly

Jarvae attesting to good water quality. Hany clams (Margaritacea sp)

were found.

The marginal forest comprises red maple, balsam fir with red

{Picea rubens) and white spruce.

Site 4

The site is located at the confluence of the Salmon River and
a small creek (Site 7). The substratum is gra§elly with some cohble
sections. The river reaches a width of 45 feet before narrowing. Max-
imum depths were about 18 inches. The larger stones had some algae.
growth (diatomaceous). Submerged species were few, covering less than 1%

of the river substratum, These were water cress (Nasturtium officinalis)

and pondweed (Potamogeton filiformis), MHo floating leaved species were:

recorded and emergsnt plants were limited to cattails and pickerelweed,

The invertebrate fauns was rich in species, but poor in numbers,
Vater striders, water spiders, caddisfly, mayfly and stoneflf larvae

were found. Some tubificids were collected.

The marginal vegetation comprises sugar maple (Acer saccharum}

mountain {A. spicatum) and red maples, white spruce and alder were abun-

dant.

Site 5
The bottom sediment here is loose organic silt, Algae growth
covers sediment and plants. A great amount of submcrgeﬂ species {pond-

weeds) are present, many are covered with freshwater sponges. MNo invert-
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ebrates were collected,

Several minnows and small fish were observed, About 30% of
the river is covered with emargents and water 1ilies. Common species

incliude p!dkerelweed, cattail and water horsetail (Equisetum fluviat[lsg

The banks are grassed with occasional white spruce and tamarack {Larix

laricina).

Site 6

This site Is located just downstream from a beaverrdam. ‘The
maximum degth was 27 inches., The river was about 20 feet across with a
gravel substrate., Many logs and branches slow down flow rates so that in
shallower areas there is a build up of organic silt. Sponges and green
algae growth were found on vegetation. Diatoms predbminate on the few

rocks.

Floating leaved pondweed (Potamogeton natans)., Some water

Jilies and some cattail were found but generally vegetation was in poor

condition., Some small fish, chub and dace were observed.

Other plants found marginally include Royal Fern.(Osmunda

regalis) Potamageton pectinatus, P. interior) Sensitive fern (Onoclea

sensibilis), Celamagrostis. Tree species on the terrestial site include

balsam fir, yellow birch, red maple and wnite spruce.

Site 7

This is located by a creek & -~ 8 feet wide and 18 inches deep,

flowing with the Salmon River. The substratum is sand or fine gravel
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with no evident growth of algae.

Cattails, water cress, curly leaved pondweed Potamogeton
crispus . Invertebrates are represented mainly by water striders,

caddisfly., Some red-belly dace were observed.

The marginal plants include white spruce, red maple and

yellow birch, Sweet fern (Comptonia peregrina) white topped aster,

blue cohosh (Caulophyllum thalictoides) and sedges are abundant.

-

Site 8

Represents a small stream ;Ith no visible flow draining a
bog areé. The stream was hﬁ inches deep and two feet across. HNo invert-
ebrates were observed. Large numbers of frogs in the area {leopard

ffog Rana pipiens),

Vegetation includes bog mosses (SEhagnum) pltcher plants

(Sarracenia purpureg} with young birch, tamarack, sweet gale (erlca

gale) and many other species.

Site &

Stream about 5 feet wide and 6 inches deep., Some rocky sections
with diatom algae growth., No submerged, floating or emergent species,
The invertebrate fauna is sparse consisting of mayfly larvae and several

species of water strider. HNo caddisfly larvac,

The marginal vegetation consists of red maplet balsam fir, red

spruce and yellow birch. The understorey is composed of sedges {Carex

rostrata) and grasses, There are some mature tamarack and white pine
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in the area.

Site 10
Bottom consists of stones and cobbles with diatoms and other
algae covering about 40% of the area, Somz Invertebrates were callected

including caddisfly and mayfly larvae.

Red spruce with yellow and paper birch formed the forest cover

on the banks.

The Salmon River is a diverse river system with a great variety
of plants and animals, Deer use the river area extensively, and numerous

browse signs and droppings were observed at necarly every location.

As a fishing river, it is not highly esteemed locally, however

it appears to contain some salmon, Howaver, the abundant fish appear

to be shad, perch, black bass and cel, The availability of better fishing

areas locally limits its recreational use,

34
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APPENDIX 2

YAVA MINES -~ CLINATE BASELINE

The nearest climatic station to the mine site is approximately-
20 miles to the northeast at Sydney, The meteorological data acqulired
for the Sydney station should be directly applicéble bécause of. only
minor differences in elevation and exposure with respect to predominant
southwest winds, Seasonal differences from year to year at the site

depend upon the intensity and frequency of passing synoptic storms.

The climatic parameters of temperature, precipitation and wind

are outlined below.

TEMPERATURE

The warmest month is July with an average temperature of 6h.h°F-
and the coldest Is February - average temperature 22°F, The monthly aver-
age temperatures are shown in Figure 1, Figure 2, the number of days
with frost per month, indicates that the onset of significant snow mzlt

will usually occur in April. The months of June through September inclu-

siQely are usually frost-free.

PRECIPITATION

There is a marked seasonality of precipitation with a maximum
of 6.45 inches in Movember (29.7 inches snow, .75 inches rain) and a min-
imum in July of 3.1 inches of rain. The annual total precipitation is

52.8 inches. The moximum recorded one day rainfall is 3.5 inches and

35
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the 15 minute rainfall is 0.4 inches (occurrence once in ten years).

Precipitation data is illustrated in Figure 3. .

VEND

Figure & displays the frequency of occurence of wind and their
magnitude in graphic form. The prevalent wind is from the southwestcrly
direction, The maximum observed Hourly speed is 72 m.p.h. and the.max}mum

observed gust speed 100 m.p.h.

36
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(b) Updated Baseline Statement

(i) Water Quality Sampling, Salmon River, 1977

Water and stream sediment samples were collected
during August-September, 1977 to provide recent

data in

addition to that of the Dames & Moore

 Study (1974). Water samples were collected at
six locations, all in proximity to the mine site.
Stream sediments were collected at 4 of the 6
locations. The sample sites are identified on

the map

Site 1.

Site 2.

Site 3.

Site 4.

included.

This site corresponds with Dames & Moore
(1974) Site 1 on the Salmen River.

Site.2 is located on the Salmon River
where two brooks which pass through the
mine site empty into the river.

Drill hole(s) 294 (295). An artesian flow
comes from hole(s) 294(5).As the ore zome
and upper fifteen feet of bedrock were
cemented in these holes it is believed that
the flow originates at the base of the

over burden.

0ld dug water well on the John Pronk farm.
This sample is essentially a sample from
the water table.
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(b) Updated Baseline Statement (Cont'd)

Site 5. This site corresponds with Dames & Moore
{1974) Site 2 on the Salmon River.

Site 6. This site corresponds with Dames & Moore
(1974) Site 9.

Methods of Collection
Water Samples

1. Samples were collected in polythene bottles
(0.5 litres).

2. Two samples were taken from each site on each
date of collection. One set of samples to be
analysed for metals was preserved with 50 ml.
of nitric acid. Stream sediment samples were
taken with a shovel and placed in a polythene
bag.

All samples were sent by Acadian Bus Lines
to the Atlantic Industrial Research Institute,
Nova Scotia Technical College, Halifax, for

analysis.

The results are included.
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Atlantic Industrial Research Institute

l

A et e . e

l T‘.".";“mf- Onterig, i . Nova Scotia Technical College
M4V"-5 Ce e N ieaenmsai e, serrananuanea Halifax, Nova Scotia, B3J 2X4 VIII - 49
I Telephone: 429-8300 Ext. 243
Laboratery No. 77-7 Date Sampled:  August 2, 1977
Sample No:  §ite 7 Date of Analysis: August 18, 1977
l Area: Salmon River Sampled by-
Grid Location: Aquifer:
Source: pH: Fe:
I Remarks:
)
1 | | ? i |
[ PPEm epn l |
I Colcium [ 2.4 Alkalinities: :
! :
Magnesium 2,88 - Phenolphthalein as CaCO3 NIL ;
- @
| Sadiym 3.3 - Methy| Orange as CaCO3 6.45
l ! Potassium j .12 | " Hardness {Total as CaCQO4) 18.63 ;
: P | ; .
]' ron Total 26 | Loss of Ignition '
1 ! () b+ 500°C) ;
; Manganese Tote! .01 | !
| Tota! Dissolved Solids (ppm) | 46.5
l Sutprate . 10.41 | o ;
; ’; Suspended Matter (ppm) E <1 5
Chloride 4, i : !
I | Specific Conductance ‘ 48 ' ;
. Fluoride ‘ ‘ (micromhos/cm i 25°C) [ o
|
l Nitrate I 3.1 i pH value } 7.5 v
i
l " Silica ; : Culour | &5
Boron i Tubidity i 6.5
Cupprs P12 i i i
l - Cadmium i<l !
| Lead “‘—-—‘E.T- 14 : 1 :
l Nickel r<2 | :
1 l .
Zinc _ ' 8 4 !
Arsenic l 4 : :
l | Other (specity ; I
{ Cobalt | <2 : l

NMOTE: T denotes trace amount {less than 0.0] ppm}

.
7/
Analvsed by: Lf}? f?ﬁ’é(’.



S S F AL .l-'l\:lll.’lﬂ(ly. eI, c s s vt e s e LAFLMITMIILIRY BWA 010C IRV A a3 angtees 1N S TR AR e aT ey

Atlantic Industrial Research Institute
. Toronfc.: Onw.rzq....... ....... cieeen . Mo Suntia Technical College
-M‘!\-,-]L‘S ilatitax . Nova Scotia. B33 2X4 VIII - 50

A s etk tLeBa . B ban e PO N I IR I I

[eiephone: 429-8300 Ext 243

I Laboratory No. 77-8 _ L Dot Sernpled: Auvgust 2, 1977
Sample No:  Sjte #2 i -____H Darte f «nalysn Aug_usr ]8 1977
' Area: _§°Imon River . SOﬂiplt i ks e _
Grid Location: o Agquitei:
Source: ‘ PH:..- L . Fe:
I Remarks: T
I !‘ - ."'1['?-""_"_—""_’"'-"’ - ——mmm—— e == = ! !
p : epm \ ! :
| ' : : -
I ¢ Calcium I 2.4 | : AlLalinities: ;
Magncsim - 2.88 i i - Phenolphthalein as CaC 04 § NIL
I ! Sodium | 3.0 r S Mothyl Crange us Cu~ O3 E 8.6
. ; , ;
| ' , :
l Potassium ' 1 [ He.dnew ‘Total as Cal O3 E 18.3 .
lron Total | .1 sl i ass of lgnition I
l i f ‘ i (" h 0 5007 '
., Monganese Total ‘ .05 : i : i
" ; . : Totut Dissolved Solid: (ppm) : 33 .7
§ suenee © o108 |
; | S.spe nded Matter (ppm) : <]
Chloride P2.2 tl _ .
l : i i Specitic Conductance \ 43. -
i Fluoride | , i {micromhos/em - 25 ) g i
| :
. i :
I Nitrate ; 4.43 : ; ph sl 7. :
1
: , a3
' Silico ! E nhesyy ! 20- ;
. ! ' |
| Boron 1 i To boeiriy 3.2 :
l .|,_ — m—an i i ___..__ - - e o 3 ii ' !
: el , ! , :
: Lt- Foe B 6 E ! .
- Cadmium <] t : f
C e , <10 ; | "
I ' Zinc i 18 ' '
| Arsenic .2 t ‘ !
z Oithar (Sptl. oty ; . ; i
§
ot e oo |

NOTe: 1 denotes trace amount (iess than 0.0 ppm?

Analysed by Ié? p /F)ﬂg
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.. .2.5.*:-:(:::!‘:3'.;'2‘5:\*'.‘3.":”9. WeSfJSU”e ]500 B Atlantic Industriul Reseurch Institute
: l ...Jorento, Ontarie . ... . ... Movu & otia Technical College
MAV LS e Halifa., Nova Scotio. B3J 2X4 VIII - 51
I Telephone;  07-8300 Ext. 243
Laborarofy No. 77-9 o Date 'Sau:u)is?d:u_!'\_l_;gu_g?, 1977
Somple No:  Site #3 L _-““ Date ot Analysis: August 18, 1977
I Area: Sglmon River Sampted by:
Grid Location: o Aquiter:
Source: - L pH: Fe:
I Remarks:
’ it A 1
i _EE"_. ; cpm ! i ;
: ' | !
l Calcium ! 40.8 ' L Alkalinitios: :
. | : i
Magnesiom 8.464 : 1 - Phiencichtholein os COCO3 I NIL
' !
i | o |
' Sodiyn . 9.8 : ; - Mothyl Grange as CaCO3 1 73,1
H . 1 . 1 H
] : . [ !
I i Potossium ' 34 ; " Hardnes (Tate! as CalO3) | 176 |
Iron Total .19 L Low of Ignition P ,
I ! ] Co(M e A00T0 1 :
S Moasoanese Total ‘ .5 I{} ,
‘ ! : Tutal Dicgived Solid. {ppm) 2N
l Sulpoate ©45.02 L
: {: Suspeen led Matter (ppm) . 3.2
Chloride . 27. g i
I ' ; L Speciti-Conductance . 290
" Fluoride i :I (micromhos/em -« 23 C5 |
5 N TN
I . Nirate ’ 4.21 ; ” pH valire - { 6.4 !
l - 1
I Cilico ‘E Loorlows 5 I
, Boror - ; Lo, 2.4 1
l e e ' 5
: Pt t ;
: (:u,,-t'.} 1 4 '. : H
I Cadmium <] ; . ;
Lewt '_-_'_—]7 ! .
. Nickel ;2 § :
l f Z-ilAlc . ]6 | !
 Arsenic .8 | . |
f Othaer (spew o1y . | '
- Cohalt P2 Lj, : .
‘ - .- A R SUUE S N e - ]

NOQIL: T acnotes trace omount {less thai 6,01 ppmd

Ancalysed by Q 9— 4@27
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L. 2.5t Clmr - Avenue qu},jqﬁp_ !‘vQQ .. Atantic Industrial Research [nsiitate
. TOFO'NO Onm.r!.o. ta et atr i e s te e LRI Scotia Teo bt .I,COI]-,':QE
.M‘!V.“‘S..... e e e ilatitaa, Move Seole:, Bi) 2X4
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foiephomes  429-8300 Lar 24

Loboiatory No. 77-10 o Date sompled:  August 2, 1977
Somple No:  Sjte 4 L - ) e of Analysis: August 18, 1977

I Area: Salmgn River ) o Sampled by
Grid Location: L R A |u”c-l:ﬁ I
Source: pHe - Fe:
l Remarks: )
I P o N T |
:[ ppm cpn ! |
! l 4w f
I 'Calcium ; 2.4 ] Altalinitios: :
; .
[ — ;
; Magne:im 1.44 £ - Fhenolphthelein an Cal 0Oy NIL
’ |
i [ !
I Sodium : 3.1 : = Mothyl Ovange- us Cet iy 6.45
! : i l : :
: 3 ! . ‘ 5
l ' Potassium ! .28 A Hardne  {Totel . TallO P 12.42 |
, o Total .07 . E [ of tgnitios: ; )
I ‘ boun S0 ; ,'
. Manganese T ots! ! 067 ’ '
t Y. . - »
g i ot Divolved Solid- (ppm) 23.7
I Sulphate 9.75 [i
' ’: e eded Matter (ppm) 1.4
Chloride - a '
I . Specitiv Conductance: ' 37
. Fluoride i . H {micromhos/em e 25 L 1
1 . I
i X i,
l Nitrate 2.66 : :I ptt walies 6.6
(i f
" Siiies ], RETRINN 1.0 i
I i l
| Bf.lull ‘1.!--l.“;_ 1-6 i
. b !
[V - e a e ——y -
- o ] |
I Cadmium <1 !
Lot <10 . i
Mickel <2 ;
I U — 150 ‘ t
i Arseniz 1 ! !
Oty {zpeciny ; ' I :
Cobalt i@ oW R

NI T deactes race amoun {iess il:un (o) ppn"

Analysed by Z /)‘ M
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Atlontic Industrial Research Institute

. ’ T°’°"*°.r Ontarie, .. ieiieienes ee . Nova S.otia Technical College
LMAVTEE Halifax, Nova Scotic. B3J 2X4
VIII - 53
l Telephone: 429-8300 Ext. 243 ‘
Laboratory No. 77-11 N Date Sampled:  August 2, 1977 ‘ -
" Semple No:  Site #5 T Date of Anclysis: August 18, 1977 _
l Areo: Salmen River Sampled by:
- Grid Location: o Aquifer: N
‘g Source: W pH: . Fe:
l ;':'Remorks: ’
o #
e ‘.'1-';: P 11 epm i . .g.:
= e N
I “}-Calcium | 7.2 i | Alalinities: - -
.- .. , ‘ ! . : . . | | : “
=} Magnesium o 1.44 i | -~ Phenolphthalein as CaC O NIL P
l'-“ i ! . “ Sy '
' 1 Sodiom . 3.7 | ! "2 Methy] Orange as CaC O3 6.45 ¢
I 1. Potassium ; 12 | ! # Hardnass (Total as Cal Oyl 22.77 ;
) ' 1 " . R :_.
- i lron Total | .38 ! Lass of lgnition - } '
]’ . (b + 500'C) i
0 !.Mbngcmese Total . .24 : ) : y
S Lo Total Dissolved Solids (ppm) |.  56.3
I'- ;"Sulphate i 15.27 : !
i Suspended Matter (ppm) <1 :
m . Chioride 4.4 ; . 1
l L i ; Specitic Conductance ' 53 X
' i Fluoride i (micromhos/em vt 257 C)
* l : Nitrate . 2.88 1 I pH value i 6.4
R ' : | r'
:I ! S,Ui_nﬂ_ r i I Colow 80
| i Boron ; l Tuibidiity : : 1.6
L - I ;
' ; opk '. ;
Copper P32 ‘ !
I Cadmium oo« , i
: Lead | <10 . ‘
Nickel ‘ <2 1 ;
l | Zinc , ) 20 ) i :
Arsenic i 6 ' ; :
Other (specity t ,
' Cobalt | <2 i X o i
I 7 NOTE: T denotes trace amount {iess than 0.01 ppm}

Analyscd by: Z /Z_M
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2 St "Clair - Avenue, V Wasf "Suite, 1500

Atlonhc lnduﬁnal Research Inshtute

I --.I?"°"':°.t Ontgrl_o_” Newva Scotia Technicol College
M4V 1L5 ali Seolic, 4
. TR St B B AR B, bt me st e awwrearw..y PR Hllrfflx, NOVU-CON(! B3J 2)( VIII - 54
l Tetophone:  429-8300 Fxt 243
l - Laboratory No. 77-12 o Date Sampled:  August 2, 1977
‘Somple No:  Site 3_*6 L Dute of Analysis: August 18, 1977
Afed: Julmon River . Suﬂlp!( d [3)
Grid Location: Auifer:
Source: T pH: ) - Fe:
Remorks: - T -
'
l ( E ; !
\ pem L ’
. | | . |
l Calciun I P ; i+ Alkalinities: |
i ! ! !
- . Magnesium i 2,16 ; t - Phencolphthaicin as C0C03 ; NIL
t : i .
l ‘Sodium ; 2.5 | ! - Methyl Orange- as Cof2Q4q g 6.45
! ! ; t
I, ! Potassium .1 I I Huardnew Totel as CTal Qy) % 12 .42 :
.“ ] tron Tokal ; 2 : i Loss of lgnition i ' '
. ; : <t {Vh 500°Ci } !
I . Monganese Tora! ! .009 i
- . ; : ! T.,tul Dissolved Solid: (ppm) 32.6
Sulphate . 8.4 ! :
. l 1.2 ! Susporded MaHer (ppm) ' <1 '
Chloride : . l o ; i
l . ; _ Spucitic v onductuinze ;
i Fluoride | : | (micromhos/em v 25 C) : 31 '
i i | ' - .
l Nitrate 2,22 i pit witlone 6.4 !
. l i
C Silica ; Coslote, 30 g
i
; Boron f Funnicisiy 2.4 ;
S
l % . ppE } ;
H H i 1 H
‘.: (”‘ -'.LPL . . 10 : E
I r Cadmium 1 <1 . ;
Ll Wi i <10 R | |
. Nickel b %
é i : 16 : !
| Arsenic 1 ’
i Othes (specity { !
{ CObﬂh’ E <2 L

NOTE: T doneres trace amount (iess than 0,01 ppm\

Analysed by: K_‘:...?_: ’Zp'e
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1 S.t .Clair, Avenue West, Suite, ]300 ....... Atlentic Industrial Research Institute
I . Joronto, Ontarig . ... ... .. ........ . hove © otia Technicat College
. MQV."-.S ...... e bt eree aesenan s . Haliin. . Novs Scotiv., B3) 2X4 VIII - 55
l I 31‘5‘;i (T8 § L& >} "'"uuo C ~1 243
I Loboratory Na. 77- 14 A Date “ampled:
Sample No:  §ite =1 S 2 B _" i Date of Anulysns August 22,1977
I Areo: Saimon River - o Sampled by-
Grid Location: B Adquifor: ]
Source: pt: Fe:
I Remarks: '
I
epm - oepm | ! i
| i : i .
I Calcium ' $ ! Altalinities: ,
{ i H
Magnesium : i - Phenolphtholein as chCO3 i
I Sodium ; ' | - Mcthyl Orange as Cai2O0gq ! ;
i . )
! - ! : !
l I Potassium : l: Havdarw {Totel as CaZO3) ‘ :
P : ' !
; tron Totel : 29 i E 1 ase of Ignition i ?
l ' P h H00°Ch '
Maunjonase Tatal ' .14 |
! ! Total Nissolved Solid- (ppm)
l Sulphate | |
| Suspended Matter (ppm) ; 3.1 .
Chloride ' ! !
.i Spr.‘ﬂil;x.. Cohostans. i ,
. Fivoride i (micromhosem- 25 T 115 )
! ] - !
I Nimte ; pl] \fil’\:ﬁ‘ v 6.4 H
e i
Sitics e dow |
| |
; Buron H qulli&i:i, ‘
: . .bpb : i ;
SRR 7 . 5 ;
Cadmium <] ;
"1eend - 10 ! [
. Ni:k»:[ 4 ; ;
l Li. 13 i j
[ Arsenic ' 4 i
C Oty (specin, i i
Cobalt R i :
B mtm s m eh meee o e Loy PR S I - e m —m a s el -—

MNOTe: T deoaotes troce amount {fewy than 0.0 ppnd

Auinalysed Lns

D AL
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Aflanhc Industrial Resmrch Inshiure

. I «e...lqonto, er‘“"'.q .............. . . .. Neova Scotia Technicol College
L MAVILS Creiraearaas Halifax, Nova Scotia. B3J 2X4 _
VIII -56
l Telephone:  429-8300 Ext. 243 °
I~ Laboratory No. 77-15 Date Sumpled:
Sompie No:  Sjte 72 S?2 - ~ Date of Analysis:  August 22, 1977
l Area: Salmon River ] - Sumpled by:
Grid Location: Aquifer: _
Source: pH: . Fe:
l Remarks:
] I | T ’ 1 !
RN ! |
} H
I Calcium | i Alkclinities: ! i
i | ; :
| Magnesium % - Phenolphthalein as CaCO4 .
I . i
I ! Sodium . E - Methy! Orange as CaCO3 ,
. ) |
l l Potassium Hardness (Total as CaCOy3) ;
i tron Total L7 Loss of Ignition t :
l : 4l wm. o 500°C) |
j Manganese Total .3 : 2
: Totul Dissolved Solids :
I : Sulphate ' ,
' o ! Suzperded Matter  {ppm) @ <1 ;
i Chioride :
I } Specific Conductance 71 i
! Fluoride (micromhos/em 2,257 C) ; :
- i | : '
l " Nitrate ! pH value ' 6.0
. \ ;
l Silica l Colour !
; .
{ Boron ! Turbidity !
i i
l ; ] |
ppb. ! i
Copper ! 5 ' |
I Cadmium <] |
' Lead 10 §
Nicke! 2 |
I Zinc 20 ; |
Arsenic i 2 ;
I Other (specify i | I
B | Cobalt | <2 1 |
NOTE: T denotes troce umouni (less than 0.01 ppm)

Analysed by: / D /”é
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Laboiatory o the Inveltigarnon O Minerans
Atlantic Industrial Research Institute
Noava 5cotio Technical College

P M4V ].L.S. fe e e iaee mi et eenananee Hatitas, Novn S otia. 834 2X4 VIII - 57
. Telephone;  429-8300 [ xt. 243
I LﬂbOFGIOf}’ NO.__ 77=-16 Date Sx.l'np[cd:_d“ e
Sampie Ne:_ Site¥3  —§2 Date of Analysic:  August 22, 1977
Area: Salmon River o haeng fod L'ry':_
Grid | ocation: X ~ Agquitee: N
Source: pite o _Fe
l - {._ e g = s .T_V_.- —_— e e Aam e b i ]
| pem RCANN ,
I ! Caltium | : Alkalinitivs:
é ! : : .
| Magr.esium : p - Phoecolphtheteis a2 CaCOq
I | Sodium | ; .? - ,'\,h-ri,):l_()mn_]u iy CdCC’:, ;
- i . H
' H H - v, l
l Potassium i i : Hardress (Total as Calioqg ’ .
cJron Taral : 1.63 | l Loss of Ignition i
l ! : i (1 560 CY '
i Mangansse Tetal ; .55 : i v
! ! : g Tota! Dissolved Salid. :
l Sulphate | : ; :
, ! Susperaded FAarkr (ppm) 18.8
! Chloride i . | _
l | ! 1 : Specifi. Conduc hance | 265 i
! Fluoride i i (micromhoss e 2% Ci ! ’
| . = i
I " Nitrate [ P sl 6.3 '
. L , |
SI!H‘ wi i “_,()I.‘_)ul : {
| | | |
" Boron : ' Fanbsidiiy ! i
1 e ] | |
l I ppo : : ‘
: | ' '
| Copper 10 =. : I
l i Cadmium v <1 ! : ' ;
 Lead b5 ; !
t Nicke! . 8 l : r
I f Zinc -—530 ! { ll
! Arsenic é i
I Gihes {sprecar, : ; _ }
Woobalt R b - i |

NOTE:

T denotes trace amount {lavs than 0,07 ppm)

2D AL

Anah sed by.



QU LAPIEIITn i sy Laboratory tor the Investigation of Minerals

....2.51. Clair Avenue West, Suite 1500, . . Atlantic Industrial Rescarch Institute
I oo Joronto, Ontario .. ..., .......... . Nowir % otin Teehnical College
s MAVILS e Halifes, Mowit Scotia. B3) 2X4
VIII - 58
I Telephone:  429-8300 F«t 243
LCIbOfcxlory No. 77-17 Daie Sampled:
Sampie Nc:  Site 7 4 S2 ) ' Dute o Analysis:  Auvgust 22, 1977
l Area: Salmon River _h_-_____ Sampled by: —
Grid Location: e Aquifers
Source: o L phi: L 3 Fe:
l Remarks:
I - — r ot s s e T T H !
. ppm . opn : !
N ol udd ;e :
I Calcium ] I : Albalinitios:
. ! i '
: Magnesiun , i ; ~ hecalohthalein as Cs.f.-.':la
I i : : .
: b .
Sodium \ P - Methy b Ovonge as CaCOgy
: o ;
l Potassium | i | Haraness {Total as Cal Oy | ,
. bron Tota!l i 09 ; Loss of lgnition .
l ' :, - Vi, 500 &) !
I‘ Manganese Total i .18 '
i -
, 1 Totol Ddissolved Solids
l : Sulphate b : '
: : . Suprereded Matter (ppm) { <] \
i Chloride ' \ | !
l. f , | Specific Conductance I 37 !
: Fluoride i | {micromhos/em ~ 25°C) ! f
- : | . ’ i
. Nitrate : Pl vl o 5.8 )
l Silica : ; Colou l
| - |
‘ Boron . . fonhidiry
l f___-_“_ S SO VSS SUPROR i
. i k:
‘ | BRL } r 1
Corppur i 10 ! t |
I i Cadmium <] ! .
s —p=25 : !
' - Nichel .10 i
o : —3p 88 ! j
; Arsenic | | '
l ! ok [5{-QC3:¥ , ; l
Cobalt 42 oM I _J
l NOIE: T denotes trace arount (Jess than 0,07 ppm)

Analveod by é:} D- Kd’é o
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Labonalory 190 The 1nveimiganan oy viineaan

NOTE:

Analvsed by,

T denotes trace amaunt (less thon .07 ppm)

. .'.: 2 st-.G.‘?'.".A:V:e:"‘:U:e:\.M:ééf' SU'*31500 ..... Atlantic lndustrial Rewearch Institure
e....leronto, Ontaria . ... oLl . MNowvia Seetia Technical College
CMAVILS Hulifax, Nova Scotia. B33 2X4 o o
Telephone:  429-8300 Ext. 243
l-abomtory No._ 77-18 _ B Date Sampled: i
Sample No:___ Site 75 S2 L Date of Analysis:  August 22, 1977
Area: Salmon River N Sampled by:
Grid Location: L L Aquifer: _
Source: s pH: Fe:
Remarks:
R |
[ - —- ; e T ]
| B . zen 2 f
3 f ! . !
| Calcium [ . . Alkalinities: = |
: I ; : { !
'+ Magnesium : : ~ Ph.aolphthalein as CCICO3 ! ' 1
! L : !
1-Sodium 5 ]. - Methyl Orange as CaCO3 i
. H I ) - 4 .
Potassium : : Hardness (Tota!l as CalOg3) |
! ' * | _
. lron Total t .36 ! ' Loss of [gnition ‘ '
.‘ (1hi. - 500°C) | :
; Manganase Total i .067 ‘ : :
' i 5 Toinl Dissolved Solids ‘
i . ) I i
- Sulphate H f i
! : : Susperded Matter  (ppm) : <]
i Chloride i : ; ?
v f i Specitic Conductance i !
’ Fluoride ! | (micrombos/em  25°C) f 56 g
i i 1 - H
' Nitrte ' ; TR 57 )|
‘ Silica ' . Caolow P
8oron ' Turbidity
| |
:r — . g ey --—-u-?——..—— - _.] '
PR ; ,
Coupper I 12 % E l
Cadmium o <] ; : !
e ;10 ' i :
i Nicke! M . ; ,
| Ziac —% 39 ! ;
! Arsenic : 1 ! |
b Othes (sposin i : ' i
JCobalt i 2 | j

)
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CMAV LS

Labaraton No. 77-19
Samp.e N SI+._= 76 52
Area: “Salmon Rwer L
Grid Locztion: o o
Sourze 7
Rmnu;ks
'.. e e - e e
] 1
I ;e onr
] : '
LAl iy :
Pd"nﬂgfu‘fxll. ¥
f SOlem 1 :
' Poragsium: ' i
lron oy i 09
Mary jon e HIGH 1] H .005
j
t
Sulphate :
¥
. Chnloride ; :
l * f
I
! Fluoride ,
f"'qi‘r e !
Jlilt
at RN ,
e i i et e rim b e o e

!L._._._ S

t o~
- SRNTR

Codmlum

- el

Nicl«:ei

o i

“Arsenic
PRI { HCWI

Cr.)balr

FQOTtt

Posenotes ace amouns Plens

— 37
<l

i <2

[ R

thu: U v b

. e g i e s ———|

— e ea—

T

1
!
|
|
l
E
!
;
|
!
!
{
|
|

o)

Laboi tery top The InvewTigarnon ors

Ve rJdio

Atlgntic Industriar Research Institute
Nova Scotia Tezhnical Zollege

Fiaditos, Mo Geontier, B3

Tedonbwau: 4794300 t xt.

Prates S 'Pit‘d.

oA

243

VIII - 60

Dnae o Srahe o, August 22,
weng toed e

Aqu'l fyor:
!Jl |:

1977

o ey i O S S S .~ (o p———. ——

Abholinie.:
- Pheipbthaicin e Tal 03
= M thy 1O onge (.rs.‘.':rC03
otal us Callilygi

Hlogdne -

Loy wal Jgnition

(Y he.  S0GOY :
Tl Dissolved Solide
Sompoerded pAart (ppm) <]
: i
Speciti. < ondectinee ' 20
(mirrmbis, L 20 Q) '
i
LS P :
| i !
[’Ill‘i‘.ll'- : !
! f
: i
H i
; !
! |
;
i
1
; ;
| ;
: |
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2Sr ClmrAvenue Wesf Suute 1500

-------------
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LOROrarory 1or The Invesngunon or vinsrais

Atlantic Industrial Research Institute
Nova Scotia Technicol College

Y A 8 Halifax, Nova Scotia. B3J 2X4 VIII - 61
Telephone: 429-8300 Ext. 243
Laboratory No. 77-20 Date Sampled:
Sampie No: Site 1S3 Date of Analysis:  Sept. 1, 1977
Area: Salmon River Sampled by:
Grid Location: Aquifer:
Source: pH: Fe:
Remarks:
: 1 '!
Fer e | | |
| j .'
Calcium I Alkalinities: ; i
X | ; ' ?
’ Magnesium ' ! = Pherwlphthalein as CaCO5 '
r i
Sodium i E ~ Meuthy| Orange as CaCQO3 I 1
i 1! !
Potassium , ' Hordness (Total as CaCOg) | ' $
i i
. | ;
Iron Total .31 | Loss of Ignition ¥ ;
| ' (1 hi.« 500 C) | |
Manganese Total 074 ' ' ! l
Total Dissolved Solids ,
| Sulphate | ‘
: . ! : i Suspended Matter (ppm) 14.1 '
! Chloride i ' : .
! i !' ! Specific Conductance ,
| Fluoride ; (micromhos/cm 1t 25 C) | 85 :
| - - !
| Nitrate ! i pH value | (6 ‘
Silicu : . ! Colour ) !
o ' ; !
! Boron ! Turbidity : |
| ; J i :
t { : t
. | bpb ! | :
(Copper 12 |
i Cadmium <1 i
Lead i <10 i :
Nickel 2 i s i
Zinc 5 i I .
Arsenic 4 i
Other (specify | i 1
| Cobals <1 ; 1 i
NOTE: T denotss trace amount (less than 0.07 ppm)

Analysed by:

2 N .EL



T AN I A N R R T T T T, . Lanorarory TOr NG investiganon or -~ unerass
Atlonti : industiocl Boscarch [nstilute

................................

.. TQRONTO;. .QD“?"'P ................ Nowv: Scatia Ter bnizat College:
MY LS. L. Halitax, Mova Scotio. B3) 2X4

) ‘ II - 62
lelophone:  429-8300 Ext. 243 VT

LObomtory No. 77-21 Date Sampled: _
Sample No: Site 2 S3 ’ o Date of Analysis.  Sept, 1 1977

Area: Salmon River Samplud by:

Grid Location: Aquifer: T B
Source: _ B pH: Fe:

Remarks:

i
i
I
I
i
i | |
i
I
]
1

¥
| : 1 -
! o :
_' Calcium : , Alkalinities: ?
: I 1 :
Mugr.esium I ! ; - Pheaslphthalein ar CQCOS
]
E Sodium ! : - M thy b Oiange as Cal Oy ; .
; ! i X ’ L
! Potassium g | Hardness (Total as CaCQ7) | ;
; § '
i tron Toto! : 16 ' : Lo of kanition : |
: | | fl R T 200 €5 ! !
. Mangonese Total ' .35 " . !
' l X ! Tokii Disolved Solid-.
Sulphate ‘; ‘ A ‘
' H O Sunpendued Matter (ppm) Y10.8
Chlotide %
g Specific Conductanie
_Fluoride i lj  (miccomhoy/em@ 23 C) . &8 ‘
t
I « Nitrate ' i: ol vulue 3.7 ‘
H .
Sdic i' L oalan !
i
: Botor . o Tuebidin : '
1 i
i '\‘.:.-ppvr 5 !
Ce dmion o<1 ;
“ead <10 i :
R <] , : | '
It 10 ; i ‘ _‘
Arsenic 6 i I ' !
! Other {specih . . %
lL}: ohalr SVt A - i |

NOT T denotes tracy amount 1k o than J.GY ppnsd

n L.C

N

Analysed by:



“s R R S A P ITiwwarory 100 The insenigehion of Adinerar.,
2.5+, Cloir Avenue Wesf Suite 15007 Atiantic taduslial 1 scarch btitore

I .- TQRONTO, .OP."‘JE'Q. Caerar e . Neovo gt Te hwical College
CMAYIILS L el Hulibee, iHdovs Sestia, B30 2X4
VIII - 63

I Pefenlwew:  429-8300 Ext 247

I Laboratory Na. 77-22 ' Dut. Sampled:

Sample No:  s442 3 §3 o o Dur of Analysis: Sept, 1, 1977
Area: Saimon River ) e Sumpled by:

Grid Location: Aquiici:
T pli: Fe:

r l' T i "'_"""'_"'_f'"— - o - }_ - ]
Il . ppr :oepn f !

I b Calcium 5 ' ! ] Allelinition
] 3

' Magnesium = the atpnthalein o CaC 05

. " - I3
I 1 Sadivem ' - A bl iange aw VoGO
i

-~

e

I | Potassium ' ! ; Hurdnes- {Toial as CalQg5: i

tron Tor! ; 1.46 ! !: Lo o fanition :
l o {Yiw U0 L : :
Mungane:e T :hai A7 ;, ‘
) f:! Tetal Dissolved Solid
1

l BT i

‘: } l(:'l ery

Sus naded Matter (ppm) 11.0

I 1 Spoditn Conductanae 290
Fuor-de A ¥ {miveoho fem 0 22 C
| . ! .
' ‘ (
I N frate I ph variue: 5.6
g
e : LY Y
i
l :
1
Waiyrow i: Lol
§
} - e i l
T ,‘“t] %
e 10 '
L (700 <]
| i ]5 :
Fe by 4 i
Sl —-'ﬁ- 43 1:
i
Arsenic 8 “
Ortheny (speez i E:
T bt o<l i . O S
AR Y P aten oo amcestt (s sl G000 EIRY

Anclys-d Ly g p“ M



I Perassram

NI YNNI e AR AN R W ST T

_2.$+. Clair Avenue  West, Suite 1500
.. TORONTO, Onario, ... .. ‘
MAV LS . e e e ..

lubo-atow l'-:-.a.

Sampte No:  ~ Site 4 §3.
- Area: Salmon River
Grid Location:

___77=23

ity [ TOWT L e T TG O e TR

At "'niLl‘]-i'il [ L R l"ul‘.fuf.'
b D obier

BLY 2K&

:‘-j“\_f a0 ,.||;;1 ]l' !l! i

!"lll”l' ., n'l’.'-'-.-“.‘l -lk,‘.IfiU .

=300 Tyt 245

I LY A T [

Dvibe Seunled

Edete o "‘\“GI)'"-;;:_"_.-_-;;IZE;}- 1 5?9?-:‘7.;_‘-
Suru}nf-"l'!.'y: » e e e et

Aquilei

Source° pii ‘ B Fo
Remark-
[ - T R m—— e Mmoo meebe s e g e - SEEE 2 R — a——— - - rr—r ---—————1
1
i Ppm cEw ’ '
C ol T i Mialinit
y
i , _ o
, Mg fe i e T P T N 2
Sudice : At e T e LRV
1
1

{roan popzt .2

Mungone:. ? stai .083
Su T 1'
Chloiide

Flyorde

MNitrote

r ]
s jh
Y
Rorn .
———- . ;
;

—t 51

S FERCTITEN 8

-
TR eu T,

P o i A A A

O st <] .
rde ¥ T A O IR (£ T Sry BUUCTIDET RET TS L B

Ay sod Ly

e —e x

-

Hardnes (Tolol o, 7wl |

Sl o nnetion.
b L5

Taha D doedd il

{ppm) 9.1

Sur e Aialtes

\_i@-.'af-‘- Coordinitara o
piicrrho Jom FooC 41

f/E. 4

[ RREVAY PeH

RS IS TEN

S U §

VIII — 64
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) IQBQNIO. .On.fclr.m. ..
G MAYINS . .

......

Leboratory No,
Sample No:

Area: Salmon River
Grid Locetion:

Source:

Remarks.

77-24
Site 553

Loabwnaitary tOr the inveuicanon or Mineral.
Atiantic Indusivial R- senrch listitute
Mova Sohia Teshnical College
Healitax, Novn Scotia, B3) 2X4
429-8300 Ext 243

Teinghone:

VIIT

Date Smnplcd:___ _
Date of Anolyﬁis:-;_s._gpr, ] ].977._“ .

Sompied by:

65

- s ———

Aquitei:

pti: Fe:

- e . —
=
]

PP e |,
l
Cclcidm I
1
| i
* Mugnesfum '
i
1 Sodium l |
, Potassium g 1 '
! {ron ool l .4 ! 'r
i ! : i
| o : !
' : Mangane:e Totol | 076 | ?l
|
I _Sulphate ' g
] Chloride | §
! Fluoride o |
: [
Il Nitrate .
- i
e :
Roron ' ;[
‘\.“i, o ——— —— J
- opl o !
{ ( PPt ]7 : !
I, Lo om <] ;
r 1ead 10 '
IVILL <] !
I Thow 10
? Arsenic !
Other {spuecit. . .
Coa Va0 I}

NOT; ;

T avaotes trace ameun! \!g ss than 0.6 ppn

Anaivsed by -

Y

[r—

Alkalinition:
« Phei dphthalein os Cat .04
- .'\'\--":l;'l t’)rangc as O od (.')3 i

Hardnsss (Total as CalOg3) i

Lo of fanition
{(Viw. 200 Ch

total Dissulved Solid:
Sweended Matter (ppm) 28.3

Specifi-

i onduc Kince
{rricrormho/ cm §

: 25 °Ch ;
pH vuiue
(. z'ti.,:u:

Il”-l_\il“h

-—— e -

Z D A L

—— e ———— e - =



.. 2.5t Clair Avenue  West, Suite 1500 Atlantic Industiiul Rescarch institute

I . T.QRO.NIQ. .QDNIZ'SD. fhtaseisesiiraceesuas Nova Scotio Terhnical College
L oMAYUILSL L. e eiairaeieeaeas Halifox, iNova Scatia. B3J 2X4
VIII - 66
I Telophone:  429-8300 Ext. 243
l Labom!ory No. 77-25 Date Sompled:
Sample No: Site b4 S3 Date of Analysis:  Sept. 1, 1977
l Area: Salmon River Sampled by:
Grid Location: Aquifer:
Source: pH: Fe:
l Remarks: . ' )
[ ! ! i |
i { ppm | eem |} | i
i i
I Calcium ! g : Alkalinities: : '
f ! ;
| Mognesium | ! ' - Phenolphithalein ar CGCOS '
: ! !
. 1 ' l
I i Sodium ! ; ~ Muthyl Orange as Cal(in | ,
;‘ i- ! ' '
I | Potassium 1[ ! Hardness {Total as CalO3} i '
. i ! P '
! Iron Total i .64 ! ‘ Loss of Ignition :
, = | 500 Cy ! !
i ? ‘ (Vhe.r 500 CY . !
i Manganese Total | .024 i ' !
! ‘ ) ‘ Total Dissolved Saolid- i
l _Sulphate ' ; ” :
: ¥ Suspended Matter (ppm) : 14,3
Chloiide * l' 1
l J Spucific Conductance ‘ ,
i Fluoride. l (micromhos/em - 25 C) : 34
M . I /‘_ -
l i Nitrate : i pllvalue ! 5.3 i
? Coalon
I Boron ' Tuehidiby !
in....-_‘. e s b s e 4] :
I ’ ! pt' - ¢ :
[ upper . 20 ; i
l: Cadmium . <] : ; :
;' ‘_‘_J;l <10 i : 13
- Nicke! <1 : | ;
Zine 10 ' l i
i Arsenic 2 i . i
- Other {specil. | !
i Cubatr o Sb ol i —

NOTL: T dernotes trace amount (fess than 9,07 py nm\

1
Analysed by: é)_ D ’M




B WALIAIE A VAR 30T E e
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Analysed by:

£NAse

e 2350 C !C.'i" W Sg!f_e_ .]509 ............... Atlantic lndusl'ncl Research Inshtute )
vene '[OI}_ON'I:C_), Oqippq ereaases cerersosn Nova Scotia Technical College
LAV LS e veeeaneaenne veev.  Halifax, Nova Scotia. 83) 2X4
. VIII ~+ 67
Telephone: 429-8300 Ext. 243
Laboratory No,  77-27 Date Sampled:
Sample No: Site 1 754 Dote of Analysis: Sept. 19, 1977
Area: Sampled by:.
Grid Location: Aquifer: , .
Source: pH: Fe:
Remarks:
ppm £pn
Calcium Alkalinities:
Magnesium ~ Phenolphthalein as CaCO4
Sodium - Methy! Orange as CaCO3
Potassium Hardness (Total as CaCO3)
Iron Total 19 . Loss of Ignition
' (1 he. @ 500°C)
Manganese Total .018 :
Total Dissolved Solids
Sulphate
Suspended Matter (ppm) 1.2
Chloride
Specific Conductance
Fluaride {micromhos/cm @ 25°C) 58
Nitrate pH value (@
i Silica - Colour -
Boran Turbidity
ppb_
| Copper 6
Cadmium <]
Lead 10
Nickel 3
Zinc 30
Arsenic 8
Other {specify
Cohalt <]
NOTE: T denotes trace amount (less than 0.01 ppm)




2 5t, Clair W.., Suite 1500
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Atlantic Indusirial Research Institute

l enen IQBONTO On!‘uno fesecnssnarssesaase Nova Scotia Technical College
L MAVLE i Halifax, Nova Scotia. B3J 2X4
VIII - 68
l Telephone: 429-8300 Ext. 243
I Laboratory No. 77-28 Date Sampled:
Sample No: Site 2 754 Date of Anclysis: Sept. 19, 1977
Area: Sampled by:
Grid Location: Aquifer:
Source: pH: Fe:
l Remarks: '
I ppm £pn
I Caleium ; Alkalinities:
Magnesium ~ Phenolphthalein as CaZO4 :
l Sodium - Methy! Orange as CaCO4
| Potassium Hordness (Total as CaCO3y)
, Iron Total 27 Loss of Ignition .
lj ; ; (1 he. vt 500°C) |
i Manganese Total ' .73 | !
i ! Total Dissolved Solids
l Sulphate : |
' , l Suspended Matter (ppm) 3.7
i Chloride ; i
li j i Specific Conductance ‘
Fluoride | ; {micromhos/em vt 257°C) 46 |
| ! . .
I Nitrate ' { pH volue 5.4
| | b
ll Silica | Colowr
Boror ; Turbidity
] | peb.
Copper 8
l Cadmium P <l
Lead ; 15
I Nickel 1
I Zinc : <10 i
Arsenic 2 i
Other (specify |
' Cobalt <] |
NOTE: T denotes trace amount (less than 0.01 ppm)

£.D. &%

Analysed by:
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3 5t, Clair W, Suite 1500

Laboratrory for rne 1nvesrigarnon or mMmimnsran
Atlantic Industrial Research [nstitute

l ve s JORONTO, Ontario .., ceeserseose Nova Scotia Technical College
; .....’Y\ﬂ'.v..l.['.s....... ...... crrune cereenun cese Halifax, Nova Scotia. B83J 2X4
VIII - 6
i Telephone: 429-8300 Ext. 243 2
Laboratory No. 77-29 Dote Sampled:
Sample No: Site 3 7S4 Date of Analysis: Sept. 19, 1977
Area: Sampled by:
Grid Location: ‘ Aquifer:
Sources T pH: Fe:
Remarks: '
| = *
Bem epm l
l Calcium Alkalinities: g
'
l Magnesium ! - Phenolphthalein as CaCO4 ;
Sodium - Methy[ Orange as CaCO4 l
l Potassium Hordness ({Total as CaCQOg) .
H
. Iron Total 1.5 Loss of Ignition g
I ' : (1 hr. v 500°C) ;
i Manganese Total .45 | ' ! !
3 Total Dissolved Solids !
I . Sulphate |
! ! Suspended Matter {ppm) ' 3.2
i Chioride ! ;
i ' | Specific Conductance
{ Fluoride [ (micromhos/cm ¢ 257C) 280
I : Nitrate o i pH value . 5.7) |
I - -
I i Silica ' Colour
: |
Boron i Turbidity
I ppb
Copper 4
I, Caimium <1
! Lead _ <10 ;
Ii Nickel 1 :
Zine 20
Arsenic 2
l Other (specify
{ Cobalt <]

NOTE: T denotes trace amount (less than 0.0 ppm)

Analvsed by Z.. r) 2,/@
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Atlantic Industrial Research Institute
Nova Scotia Technical College

ML s Halifax, Nova Scotic. B3J 2X4
VIII - 70
I Telephone: 429-8300 Exi. 243
I Laboratory No.  77-30 Date Sampled:
Sample No:_ Site 4 #54 Date of Analysis: Sept. 19, 1977
Area: Sampled by:
Grid Location: Aquifer:
Source: pH: Fe:
Remarks: '
i |
ppm epn |
{
I Calcium ! Alkalinities:
I Magnesium ‘ ~ Phenolphthalein as CaCOg4 i
Sodium - Methyl Orange as CaCO3
I Potassium Hardness (Total as CaCO3}
; lron Total _ .08 Loss of Ignition l
) (1 hr. w 500°C)
! Manganese Total 064 . l t
; Total Dissolved Solids
I : Sulphate
; ' Suspended Matter (ppm) 1.5
{ Chleride |
| ; ] Specific Conductance
Fluoride ' (micromhos/cm (¢ 25° Q) 36 |
. . i
| } ) M o, !
l } Nitrate '. pH value v 5) i
If Silica : Coloaur
Boron Torbidity
| j
| peb
Copper n
l Coadmium <]
! Lead <10
I i Nickal 1
Zinc —330
Arsenic 6
I Other (specify <]
Cobalt !
l NOTE: T denotes trace amount (less than 0.01 ppm)

Analysed by: g D.. Zoﬁé



o AHantic Industrial Research Institute
l cene .IQB.QNTO Onfu_rlo

Nova Scotia Technical College

M4V 1L5 . . 3 4
LI B BRI BN NI B B B RECRE R R A B B NN BRI LR I I B I R Ha|rfax, Now SCOth- B J 2X VIII - 71
l Telephone: 429-8300 Ext. 243
l Laboratory No. 77-31 Dote Sampled:
Sampte No:_ Siia § #54 ' Date of Analysis: Sept. 19, 1977
Area: Sampled by:
Grid Location: Agquifer:
Source: - pH: Fe:
l Remarks: '
I !
Ppm. £pm ]
|
I Calcium i Alkalinities:
i | !
Magnesium '~ Phenolphthalein as CaCO4 ;
l Sodium - Methy! Orange as CaCQO4
l Potassium Hardness (Total as CaCOg) |
, lron Total .5 Loss of Ignition !
I'. ! {1 hr. v 500°C) |
Manganese Total .1 [ ‘ :
. | Total Dissolved Solids 1
I Sulphate }
: i ; Suspended Matter (ppm) 4.1
! Chloride ! )
l. % I Specific Conductance
Fluoride l | (micromhos/em ¢ 257C) 69.
i H . - i
I: Nitrate i | pH value ' .
; i
Ii Silico : [ Colour |
: |
, Boran j : Turbidily
i'
ppb
: Copper 17
Cedmium 7
Leod <10 |
Nlt-l\t:f ] :
Zinc <10 i
Arsenic 1 l
Other (specify '
Cobalt <1 {

NOTE: T denotes trace amount (less than 0.01 ppm)

I
Analysed by: g D. Agfé’
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I Telephone: 429-8300 Ext. 243

Laboratory No. 77-32 Date Sumpled:

Sample No:  Site 6 754 Dote of Analysiz: Sept. 19, 1977

Area: Sampled by:

Grid Location: Aquifer:

Source: ' - pH: Fe:

Remarks:

Calecium Alkalinities:

Bt R Dp—
o ———

Magnesium - Phenolphthelein as CaCO4

Potassium | Hardness (Total as CaCOg} | i

y Iron Total ! 14 Loss of Iynition
'- | (1 hr.w: 500°C) | |
' Manganese Tokal ; 014 |

Total Dissofved Solids

!
I Sodium ! ; - Methyl Orange as CaCO4g ’

" Sulphate - !
i

1
!
i ,
i t ;
I E Suspended Matter (ppm) 1.3
| Chiloride ; i ) ~ : l
; ' ! |  Specific Conductance '
| Fluoride | ; {micromhos/em -+ 25 'C) 36 i
| [ i t
| Nitate ; | pH value 5.2/ !
l Silicu ' ! Colour ;
|
| Boron | Turbsidity '
i T |
Copper | 8 !
Cedniium ' <] }
| Lead <10 |
Mickol |« : ;,
I Zinc ' <10 | i
Arsenic l 1 i
Other (specitfy | ;
Cobalt | <« _ i
I NOTE: * T denotes trace amount (less than 0,01 ppm)

Analysed by: w/ - D M
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Septomber 16, 1977

Barymin Exploration Limited
2 $¢, Claire Averus West, Suite 1500
Toron?o,, Oniarfo M4V L5

Geochemical Analysis

Samples: SHis
Elomont P.P.M.

Sgnjpla_ : Cu Cd Co NI Pb Zn Hy  As
Site ?1 5 .6 82 1B e 150 <5 8.6
Sitaf2 5 S5 737 10 5707 2907 <.5 3.2
Sita o5 -2 6 24 5 14 W7 <5 2.4
Stto 76 ,A 7 6 G 9 6107 290 <5 3.6

T
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Laboratory for the Investigation of Minerals. - |
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ENVIRONMENTAL:

(b) Updated Baseline Statement (Cont'd)

(ii) River Flow Rate Measurement, Salmon River, 1977

The rate of flow of the Salmon River was measured
at Site 5 on each of the dates of water sample
collection. The method of measurement consisted
simply of measuring the average width and average
depth of the river over a 1l00-foot distance to
determine the volume at this site and then noting
the time interval required for an empty sample
bottle to float downstream over the 100 foot
distance. From this data the flow rate was
calculated in cubic feet/minute.

Flow Rates: Site 5

Date Rate {(cu.ft/min.)
2.08.77 . 4410

16.08.77 367
30.08.77 1082
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Flow Rate - Sample Calculation
Data - from first series of samples - 2.08.77
Length 100"
Time 40 seconds
Width A-A? 45°
_ ' De th 0 _2“ 8“ lgy &aﬂ lg? ll? 12“ 8“

Depths A-A' =B —w 15 35 § 75 o 15 10 5 ~ 0
Width B-B' a7
Depths B-B' pDepth 0 g 13' 1" 14" 13" 107 .0

Position 37 30 25 20 15 10 5 0

Calculations.

Average Depth A-A* (0 + 9™ + 8" + 10" + 12" + 12° + 11" + 12" + 8" + 0)

10
= B.2"
Average Depth B-B' (0 + 8" + 13" + 15" + 14" + 13" + 10" + 0")
| 8
= 9.1"
2 N | n
Cross Sectional Area A-A Biin x 45' = 30.7 sg.ft.
: . -nl n
Cross Sectional Area B-B 9i§" % 37' = 28.1 sq.ft.

Average Area of River Section (30.7 ; 28.1) _ 59,4 sq. ft.

Volume of River Section 29.4 sq.ft. x 100 ft. = 2940 cu.ft.

Flow Rate of River Section

2940 cu.ft. in 40 sec. = cu.ft. + 60 sec.
© 2940 _ _ ,
40 - 60 - 4410 Cu.ft-/mln.
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ENVIRONMENTAL:

(b) Updated Baseline Statement {Cont‘'d)

(iii) Water Table Levals

Drill hole 264 (line 34W; 15 + O00ON) was cased
and left open. Water table level readings were
taken at this hole weekly commencing June 1, 1977.

The elevation of the top of the casing hole 264
was established at 4964.88 feet.

Water Table Level Readings

Date Time Elev. (ft.) DDH 264 = Remarks

4964.88
1.06.77 1.30 p.m. 4954.99 Heavy rain, June 3,4

& 5, 1977
7.06.77 10.30 a.m. 4955.59
14.06.77 4,15 p.m. 4955.53
21.06.77 3.30 pem. 4955.38
28.06.77 9.30 p.m. 4955.43
4.07.77 1.15 p.m. 4955.19
11.07.77 5.30 p.m. 4955.19
18.07.77 1.30 p. m. 4955.15
25.07.77 12.50 p.m. 4954,.98
2.08.77 1.30 p.m.- 4954.96
2.08.77 12.35 p.m. 4954.80
16.08.77 2.00 p.m. 4954.58
26.08.77 1.40 p.m. 4954.80
4.09.77 1.45 p.m. 4954.66
12.08.77 3.50 p.m. 4954.54
20.09.77 6.30 p.m. 4955.19
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Metallurgical test conducted on drill core samples of
Silvermines lead ore indicate that the Yava Mines
concentrator will be able to produce a lead concentrate
containing approximately 75% lead with no impurities on
which a lead smelter would levy penalties. Annual
production at 500 tons ore per day will be approximately
11,000 metric tonnes concentrates, which, in view of the
relatively high lead 83%%%3% and the absence of objection-
able impurities, will be a desirable product to any custom
lead smelter or refinery - particularly to any which does

not make a silver recovery.

As there are no lead refining facilities in Nova Scotia

it will be necessary to ship concentrates outside the
Province. The closest port of shipment for destination

to smelter is Sydney, from which the concentrates can

be transported by rail to destinations on the North
Anerican Continent, or by sea from deep water loading
facilities., Because, with the possible exception of the
Brunswick Mining and Smelting lead refinery at Beldune,
New Brunswick, rail transportation costs would be excessive
compared with shipping out of Sydney, it is anticipated
that Yava lead concentrates will be trucked about 30 miles
to portside at Sydney and thence shipped by water.

Good covered storage adjacent to deep water is available
at the Government wharf off Esplanade Street, Sydney and
it is proposed arrangements will be made with Transport
Canada and the Nova Scotia Department of Development to



(a}

IX -

Marketing (Cont'qd)

secure harbour storage and shipping facilities at this
site. Depending on destination, it is expected that
part cargoe bulk shipments of concentrates will be made
3 or 4 times a year and that covered storage will be
obtained for up to five thousand tons at dockside.

As soon as definitive operating cost data is available
from the initial underground development program, and
production targets and dates are set, tenders for Yava's
output of lead concentrates will be invited from a number
of smelters. In view of their advantage in freight costs,
it is expected lead smelters on the European Sea Board
will be the most competitive bidders, and considerable
interest has already been shown in Yava's future output
by several European Smelters. Interest has also been
expressed by Brunswick Mining & Smelting, although Yava
has been advised they are not in the market for custom
concentrates at this time. This situation, however, is

open to change by the end of 1977.

Price of Lead Metal

At the time of writing the Producer Price of refined lead
in Canada is 32 cents/lb. and 31 cents/lb. in U.S.A.

The London Metal Exchange price varies from day to day
and is at this time (September 20, 1977) egquivalent to

27 - 28 cents/lb. ILead metal, where the principal
consumption lies in storage batteries,is energy and thus
seasonally related. Summer price weakness in European
markets is gradually strengthening with the advent of
winter and the price differential with North American
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(a) Marketing {Cont'd)

prices which has been as wide as 7 cents/lb. is closing.
There is no indication that North American prices will
step down as metal inventories are low and primary lead
production in 1977 has seen a general reduction due to
strikes at mines and smelters and other cut backs. In
the circumstances there appears every likelihood that
the European prices will rise over the winter months to
equate and avoid a net outflow of metal to the U.S.A.

Overall, in common with zinc and copper prices, lead is
considered at depressed price levels by the mining
industry, and cost inflation is making it uneconomic

for current producers to increase production at current
prices to meet any expansion in demand. In due course,
as general economic conditions improve, an increase in
demand for all base metals will take place. In view of
the low inventory position in lead metal it is reasonable
to anticipate price increases in the future. The timing
of production from the Silvermines deposit directed at
the spring of 1978 is judged to coincide with a gradual
strengthening in market demand.
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ECONOMICS: {(Cont'd)

Production Statistics

It should be understood at this stage of the. development
of the Silvermines property that until the initial
development is done underground, any mining cost estimates

" are highly qualified. This is true to a lesser extent

of milling cost estimates which are subject to test runs
through the Company's mill and the finalization of the
mill flowsheet. '

In the latest feasibility studies made, mining and
milling cost estimates have been calculated on a
conservative basis to allow for foreseeable contingencies.
Underground costs will be substantially affected by

‘variations in conditions such as hanging and footwall

conditions, water, and rock breaking, to mention the
principals.” In general terms drilling at clese spacing
has indicated that good conditions exist for trackless

_should be achieved. ¥ 7@, weo the zjwm ofpsotedl ;tzi_uf??uﬂfa

room and pillar mining and that high underground productivity

Eh%ya

1974 Apaadntily Stady aled-
Initial daily production rate has been estimated at
500 short tons of ore per day, equivalent at 340 mill
working days to 170,000 tons per annum. Underground
openings and egquipment provided in these estimates have
considerable built-in additional capacity. At this time
the apparent capacity for tonnage throughout will be

governed by the crushing and grinding section in the

mill, where otherwise flotation capacity is adequate

for over 1000 tons per day. There will be considerable

profit advantage to the operation from increasing mine output
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Production Statistics (Cont'd)

where this can be handled through the mill without having

to increase mine and mill equipment capacity. As a very
rough indicator, using current levels of lead prices, a

10% increase in throughput involving a 3% decrease in

unit costs results in a 23% incréase in operating profit.

A 20% increase in throughput involving a 7% decrease in

unit costs results in a 55% increase in operating profit. '

-~ |

Variations in the market price of lead metal has an effect
on economic grade to be mined. 1In the case of the
Silvermines deposit, where mining will be carried to

assay walls, incremental costs of mining lower grade Shk
material at different metal prices will be an important aﬂg
cost control factor. Once again, as a very rough %
indicator, at current lead prices i 3 cents in price is X N

equivalent in operating'revenue to ¥ 10% variation in \6 ﬁﬂ
o7

)

grade of ore (using average grade of ore of 5%). In other

current levels would provide the same level of gross

‘words, an increase in price of 3 cents/lb. lead over fpny \x |
’ é -&gi |
\ .

qperatlng prefit, when mining at a 10% lower grade. In
circumstances where incremental costs of mining the lower

grade material improve gross operating profit, it is clearly
beneficial to mine at an overall lower grade and incrase the

mine ore reserves accordingly.

On the basis of present estimates and at current prices
of lead metal, the following statistics constitute a
conservative measure of the economic benefits of the

C el
o/‘ ,}"b e

operation:- 70

Annual $g5/
Gross Net Smelter Revenues to the Mine 3,200,000

Gross Wages 1,750,000 :
Mine and Mill Supplies 700,000 j§7br°9c>
Truck Haulage Contracted quuu A7y obe - 4] 100 140,000 '?,o

, <%
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