
MINAS DE ORO DE EL CALLAO, ESTADO BOLIVAR

RESERVAS DE MINERAL AURIFERO ESTIMADAS. PEÑERO DE 1971

Mina: Toneladas: T enor: Gramos: Bolívares: Observaciones:

Colombia 1.422.591 19, 26 27.399.102 136.995.510 M MH y J . R . Mow
" " Probable 313.630 27, 15 8.515.054 42.575.270 MMH
" " Extensión 145.995 12, 39 ■ 1.808.878 9.044.390 M MH
" " Dilución 2 17..028 1, 00 ^17e.O28 1.085.140 MMH y J . R. Mowa
Total Colombia: 2.099.244 18.07 37.940.062 189.700.210

America: 50.310 14.69 739,054 3.695.270
Total Colombia
y America: 2. 149.554 17, 99 3'8.679.1 16 193.395.580

Union y Sosa
&

Méndez: 912. 152 13, 42 12.241.079 61.205.395 J.R. Mcwat.
Veta MM. 95.242 14, 05 1. 338/346 6.691.730 J uan Evanoff
Total Unión y
Sosa Méndez: 1.007.394 13.48 13.579.425 67.897.125

Chile: 480.000 40, 00 19.200.000 96.000.000 Bodhan Korol

Aluvione s:
Hansa Mocupia:36.937.000 0. 152 5.6 14.500 28.072.500 Robert Morrison

Arenas Molinos J. Kandaras y
Pe rú-Mocupia: 5.000.000 1, 30 6.500.000 , 32.500.000 E. Locher.
Gran Total: 45. 573.948 18, 33 83.573.04J ’ 417.865.205 y

Ademas hay varios pequeños bloques de reservas, cubicadas por la New Gold-
fields of Venezuela Ltd en las Minas "A" N° l - Panamá-Pryor, Laguna, San
Jorge, San Felipe, N°26, También se debe admitir que la producción anual -
de los últimos años, efectuados por el Sindicato de Patronos Mineros de El
Callao es de los 600 Kgs. de oro de un v^lor de 3 Millones de Bolívares en
valor de oro a explotar. La producción del año 1970 fue de: 7 1.201 Toneladas
trituradas en El Perú, 663.928 gramos conjey recuperada de 9» 32 gramos
de oro por tonelada, trabajando 94 lugares.
Reservas posibles; Dentro del area de las concesiones, existen las minas:
Eureka, Perú, Hansa-San Luis, San Felipe, Tigre, Santa Elena, Colombia 3
y Colombia 4, Santa Rosa, Corina, Abbot, Morrocoy, Remington, Monserrate,
El Callao, Unda, Iguana, San Miguel, Bolívar-Hill, y numerosos lugares de
exploraciones los cuales necesitan averiguaciones con sondeos para cubicación
adicional de reservas.
Ademas existen posibilidades dentro 3,e los estudios geológicos de la zona, que
posiblemente contengan rnineralizaciones de carácter económico, las cuales -

serán investigadas en el programa de exploraciones que se contempla paralela­
mente con la explotación de las reservas probadas. - o '

Caracas, 15 de Enero de 1971.

EL/ja.-
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GENERAL INFORMATION,

1. GEOGRAPHIC AND CLIMATIC.

The dormant Colombia Gold Mine is situated in the State of
Bolivar, Eastern Venezuela, 3^- kilometers south of the oíd
gold mining village of El Callao and 3 kilometers east of El
Perú. Geographically the mine lies at 61° 46' west longitude
and 7° IB' north latitude at an average altitude of 200 meters
above mean sea level.
The area is generally well-wooded and hilly and lies in the
savannah country of the Guyana región. Meteoroligical ob-
servations made at El Perú between 1912 and 1962 show the fol-
lowing for this tropical región:-

Rainfall : Season : May to D ecemb er.
Average annual 1577 mm•
Máximum annual (1950) 2466 mm.
Min imum annual (1940) 949 mm.
Máximum monthly (August,

1950) 652 mm.
Minimum monthly (April,

1957) 0 mm.

Flood conditions experienced:

22 August 1922 12 hrs - 274 mm.
15 August 1950 12 hrs - 55 mm.
27 August 1950 2 hrs - 52 mm.

T emperatures: Máximum ( 2nd May, 1941)
January, 1945)

37° C
Min imum (15th 15° C
Average 25° 0

V/ind Direction : Easterly for 89% of time during windy spells.

Tremors: 38 have been registered during 51 years; do damage
record ed.

The nearest serious tremors were recorded at
Cerro Bolivar 150 kilometers west of El Callao
and were of the intensity order 300 cm Sec -2.

2. EXISTING SERVICES:

The nearest town to the Colombia Gold Mine is El Callao 3-^-
kilometers by tarmac road, with a population of some five
thousand. Telephone and telegraph facilities are available
at both El Perú and El Callao. An unserviceable airstrip,
suitable for very small aircraft is present 2 kilometers from
Colombia Gold Mine. At Guasipati 20 kilometers north of
Colombia Gold Mine, a serviceable airfield is available.

The nearest port is Puerto Ordaz in the new Guyana industrial
area at the confluence of the Caroni and Orinoco Rivers, 176
kilometers by paved road from El Callao. Berthing facilities
exist for ships of 60,000 tons d.w. and according to local
Information, the Orinoco River is negotiable by carriers of
up to 80,000 tons d.w.



Limited power supplies are generated at El Perú with a small
generating facility at Mocupia, which is nearby the proposed
Colombia Gold Mine. Edelca, the Guyana power supply organi-
sation, has undertaken to supply power to Colombia Gold Mine
from the Macagua Hydroelectric Scheme (Caroni River) some 160
kilometers from El Callao. Evidently the new power line would
be installed in a two year period.

Water is available from the perennial Yuruari River, 3-J- kilometers
from the Colombia Mine.

HISTORY.

Information on the history of the El Callao gold mining area
has been obtained from records of the Ministerio de Minas e
Hidrocarburos, Caracas (M.M.H.) and from Mr. Eugenio Locher,
who has been connected with mining around El Callao for the
past fifty years.
1850: Gold niggets are said to heve been obtained by Spanish
Missionaries from Indians in Tupuquer, about 12 kilometers east
of El Callao. The source of these was traced up the Yuruari
River to El Callao and up the Mocupia Creek to Caratal, adjacent
to the present Colombia and Sosa Mendez-Union ore bodies.
1870: The first company was formed to exploit the El Callao
ore body which is reportad to have yielded 44 573 kilograms fold
from 706 000 tons of ore, an average recovery of 63 grams per
ton between 1870 and 1895. As a result of extensive prospecting
activity many of the presently known gold deposits were found
between 1870 and 1885 including the Austin, Nacupay, La ünion,
Panama, Potosí del Oro, Victoria, Eureka, Chile, 5an Luis, Tigre
and Santa Rosa.
1885: A concession map shows the existence of some 168 companies
and mines including the present-day Colombia and Sosa Mendez-Union
properties as well as most of the ore bodies in and around the
current Concessions Nacionales. The oldest company still in
existence in 1968 was the Compañía Minera Nacional Anónima Neuva
Panama (1895), which had lease contracta with Goldfields, New
Goldfields of Venezuela Limited, Guyana Mines Limited and Minas
de Oro de El Callao. C.A.

1890: From this year onward companies were formed by amalgamating
the activities of groups of the large number of existing operations.

1897 - 1927: Goldfields of Venezuela Limited took over many of the
operations around El Callao and were active until 1927.

1927 - 1946: New Goldfields of Venezuela acqüired all the local
interests of Goldfields and constructed a new 600 tons per day
reduction plant which is still in operation in a modified form at
El Perú. Originally this mili obtained most of its ore from the
Panama, Laguna and Chile group of mines around El Perú. In 1940
a vertical shaft was sunk at Sosa Mendez and five levels were
developed from stations at 42, 70 and 125 meters depth.

1946 - 1952: Guyana Mines Limited was formed by Frobishers Limited
of Cañada and acqüired all the interests of New Goldfields of
Venezuela. In addition, agreements were concluded with French
companies for the Colombia Mine in the Mocupia concession, whilst
a 960 meters landing field was also constructed but is now un-
serviceable. During this period the America shaft was sunk but in
1950 the Sosa Mendez-Union Mine was temporarily flooded probably as
a result of the record rainfall for August and the year, and opera­
tions ceased.
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1953 - 1965: Minas de Oro de El Callao C.A. (MOCCA) formed
by the MMH bought all the Guyana Limited interests for Bs . 7 330 689,
and negotiated a lease agreement with the French Mocupia Company.
MOCCA reconditioned the El Perú reduction plant and milled ore
mainly from Laguna, Sosa Mendez—Union, and from individual miners
on a collective contract basis.
1966: MOCCA went into liquidation on 15th May, 1966 having
produced 18 670 kilogram of gold from 1 667 657 metric tons of
ore, an average recovery of 11,2 grams per ton.

1966 - 1970: All operations are controlled by the MMH who opérate i
the El Perú mili at a capacity of approximately 300 t_ns per day
and a monthly cost of some Bs 120,000. Milling costs are said to
be about Bs 20 per metric ton. Ore is supplied by some 58 private
miners exploiting mostly shallow operations of which 56 are in
18 x 18 kilometers. Concession Nacionales and two (Increíble and
Santa Isabel) are outside this concession. Operations at El Perú
are currently managed by Mr. J. Gonzales Conde, assisted by Mr.
T. Wikander, Geological Assessor. ;■
During the period January, 1966 to January, 1969, the MMH engaged
a firm of Consultants, J.R. Mowat and Associates Limited, Qttawa,
Cañada (Mowat), to conduct exploration and report on the feasibility
of resuscitating mines in the area. A large amount of surface
exploratory drilling was done by Mowat and by MMH around the dormant
Colombia Mine, as well as a limited footage of underground boles
at Sosa Mendez-Union.

Within the 10 x 16 kilometers Concession Nacionales are four pri-
vately held concessions namely, Nueva Panama, Experiencia, Talismán
and Victoria. Rights to these were granted for periods of up to
50 years and will consequently remain current for periods ranging ' .
from 14 to 35 years.

A-t the time of the Minerven local investigation at El Callao, from
24th February to 4th March, 1970, only two of the largar mines in
the Concession Nacionales were accessible namely Sosa Mendez-Union
and Laguna.

4. PAST PRODUCTION.

Historically the Guyana región of the State of Bolivar has always
been the premier gold producer in Venezuela, yielding well over
98% of all production. In 1969 Venezuelan gold production was
602.943 kilograms, valued at abour Bs 3 300 000 of which 600.453
kilograms carne from concessions in the El Callao atea of the Guyana
región. Of the total concession yield, 588.658 kilograms (97.6%)
emanated from the Patronos Mineros Syndicate and 14.387 kilograms
(2.4%) from other areas such as Vuelvan Caras in the Gran Sabana
south of El Callao.

Large past producers in the 18 x 18 kilometers Concession Nacionales
were the Chile, Laguna, Panama, El Callao, Tigre, Colombia and
Sosa Mendez-Union ore bodies. As the lastnamed two mines are of !■
immediate importance, production figures are only given for the
major ore bodies in these two properties.

6/
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Gold production from Colombia and Sosa Mendez ore bodies:

MINE METRIC TONS RECOVERY
g/t Au

KILOS
GOLD

Colombia 557 000 17,8 991,46
Sosa Mendez-

Union 1 318 380 10,8 1 417,97

TOTAL 1 875 380 12,84 2 409,43

At the time of writing the Colombia Mine was dormant and mining
was being carried out on a limited scale on the 6th Level of the
Sosa Mendez-Union mine. In 1969, this property produced 19,33
kilograms of gold from 2 589 metric tons of ore, an average re-
covery of 7,4 grams per metric ton.

Details of gold production from the El Callao area during 1969
can be seen in Appendix 1.

i



GEDLOGY

As a background to the gold deposits in the El Callao atea,
a short resume of the avalladle geological Information by Me Cann (1931)
Playter (1941), Me Ca nd less ( 196 6 ) , Korol (1961) and Menendez i-, given,
supplemented by that of Mowat and Associates and by personal observation
during a six day visit to the región.

1. REGIONAL GEDLOGY:
Regionally the El Callao area occupies a part of the Precambrian

Basement Shield of the Venezuelan Guyana, which extends eastwards
into Guiana.

The Precambrian stratigraphical succession may be summarised
as follows:-

Ib Basic Dyke
Basic Intrusivas

"1 Nuria
J Forma tion

lu Serpentín ites
Pyroxenites

")Ultrabasic
J Intrusivas

I ap
laq

Sla

SM

Sgn

C

■py~

PCc

PCec

Quartz porphyry
Granites

Quartz monzonite
Granod iorite

Migmatite, eplite, pegmatite

Paragneiss, amphibolite

Greywacke, andesite
Agglomerate

Phyllite, chloriteschist
Basic lava, agglomerate

Amphibole-biotite schist,
Alterad andesites and sed.

Andesite, basalt, jasper
Altered lavas

Acid
Intrusivas

SUPAMO
COMPLEX

1Caballape
[Forma tion

Y uruari
Forma tion

HCicapra
íFormation

1 El Callao
jFormation*

PASTORA
COMPLEX

CARICHAPO í

GROUP

* Host rocks of gold mineralisation in the Colombia and
Sosa Mendez-Union mines.
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Study of the available regional geological mapa show that the
Pastora Complex has been subjected to a number of periods of
tectonism, i.e. folding and faulting, both prior to and
penecontemperaneously with the emplacement of the Supamo Complex
and younger intrusivas.

Structurally it is evident that isoclinal fold trends are
mainly NE, NW and E-W, whilst major faulting is aligned E-W, NE
and NNW.

Metamorphism within the Pastora Complex is generally low to
médium grade.

During this tectonism, fracturing, shearing and faulting created
favourable host structures for gola deposition by the mineralising
hydrotherma 1 Solutions which accompanied the various acid intrusivos.

From stratigraphical, structural, metamorphic and mineralisation
points of view the Precambrian succession in the Guyana región
is thus almost identical to typical and well'-known gold producing
Precambrian Archaen Formation of the South and South Central
African, Canadian and Australian Shield areas.

2. GOLD MINERALISATION IN THE EL CALLAD - EL PERU AREA:

Host Rocks : In the Mocupia Valley around Caratal and El Perú,
the dominant host rocks of the fracture Systems are ¡jipderately
metamorphosed andesites, many of which exhibit pillow structures
(Me Cann 1931, Playter 1941). Typical varieties encountered
are hornblende-, quartz-, calcitized and chloritized andesites.
Rock-types resembling tuffs also occur, though sefpe haye prgved
it) be fihe-gf&ínsd aridesites elthüugh -the pus&rbie presetice of
tuffs requires further study in view of the localising effect
which these sediments may exercise on potentially aurifer.us
f ractures.
The Laguna Dyke, an ENE trending, steeply dipping diabase dykefrom
40 to 60 meters thick, passes through the Colombia Mine cióse
to the Sosa Mendez Mine. This is the youngest intrusive in the
mining areas in the Mocupia Valley.

Structure : Lavas of the El Callao Formation are intensively
folded and sheared with the resultan! formation of favourable
host structures for the subsequent emplacement of gold mineralisa-
tion. The latter occurs as both hydrothermal quartz injections
(e.g. Colombia and Sosa Mendez-Union ) and as replacement wallrock
impregnations (e.g. Santeli).
Perusal of the major and minor controlling structures thus formed
in the El Callao - El Perú area, indicates the presence of both
tensional and compressive stresses resulting in the formation of
possible parallel, cymoid, conjúgate, acute, branching, diagonal,
curving and en echelon fracture patterns.
In the Mocupia Valley, the dominant trend of veins is ENE with
dips to the south whilst much greater variations in vein attitudes
are the rule around El Callao, where NW, SE, E, NE, N and W
dipping veins occur.
Economically the rather consisten! vein pattern in the Caratal
area is of some significance in that it furnishes evidence of
strong controlling and structural influence resulting in soma
well developed fracture systems such as the Colombia- Austin-
Bartolo- Juan which could concéivably persist to relatively
great depths.

8/
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With regard to the precise origin of the fracture sys+ -ms
and localisation of gold ore bodies within these, it is clear
that a great deal of economically oriented structural geological
studies are required in order to lócate promising surface and
oubourfncc nxplaration iorgot ocdoc.

Min e ralis a t iqn: As ore -bodies in the Sosa Mendez-Union and Laguna
Mines were only studied underground in addition to an examination
of borehole cores of the Colombia ore body, observations on
mineralisation will be confined to these deposita. Minera lógica 1
characteristics outlined b elow, are based on studies conducted
by Mowat and Associates and by the Group Research Laboratory,
and at this stage represent preliminary Information pending
more thorough study based on detailed surface and subsurface
geological mapping of these mines.
The ore bodies at the Colombia and Sosa Mendez-Union mines are
lenticular hydrothermal quartz veins which have been extensively
sheared, brecciated, recemented with quartz and calcite, and
mineralised with pyrite and gold. Individual ore specimens may
be described as quartz-chlorite and quartz-sericite schists of the
following modal composition:-

MINERAL VOLUME
%

5IZE RANGE
millimeter

GANGUE MINERAL5

Quartz 10 - 60 0,0.1 - 4,0
Carbonate 12 - 65 0,01 - 0,2
Plagioclase 1-6 0,01 - 1,0
Chlorite 1-5 0,02 - 0,6
Muscovita 2-12 0,01 - 0,02
Sericite 2-5 0,01 - 0,02
Rutile 1-3 Fine grained

OPAQUE MINERAL5

Pyrite 15 - 25 0,03 - 5,0
Chalcopyrite 0 - 0,5 0,01 - 0,02
IImen ite 0-2 0,01 - 0,02

Hematite 0-1 0,01 - 0,03
Gold Variable 0,005 - 0,03

Both massive (older) and crystalline (younger) generations of
pyrite are present, some of which are strongly anisotropic
(marcasite?). Chalcopyrite and gold occur as inclusions in
pyrite and appear to represent teplacements along hairline cracks.

10/
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i e paragenesis of the sulphides appears to be as follows:-

Older, massive pyrite - chalcopyrite - gold -
younger, crystalline pyrite.

3. EXPLORATION RESULTS:
As no additional exploration has been done other than the
prográmales carried out by Mowat (January 1966 - January 1969 )
and subsequently by the MMH, a short summary of the more
important results are given here. Based on these resulta, a
series of structure piaos, which inelude profiles and vein
contours, were compiled by Minerven for planning shaft and
development layouts and as a basis for calculating drill
indicated ore reserves.
3.1 Colombia Gold Mine.

Borehole Data: Although a large number of surfac"
boreholes were drilled in the mine area, only holes in
which auriferous intersections could be definitely related
to consistant vein structures were utilised for the con-
stíuction of vein contour piaos and for subsequent calcu-
lation bf ore reserves.
A summary of intersections obtained in these 78 holes used
for structure and ore reserve calculations is given in
Appendix No. 2. From this it can be seen that although
a number of different vein structures were intersected by
boreholes, only the Main Colombia (C1) , Lower Colombia (C2)
and America (a) veins were regar'ded as sufficiently con­
sisten! to be considerad as probable ore bodies at this
stage.

Results of these holes may be summarised as follows, assuming
an economical paylimit of 9,0 grams per ton over a minimum
vein thickness of 1,0 meter (m) :

COLOMBIA GOLD MINE.

BOREHOLE INTERSECTIONS IN ORE RESERVE AREAS

See appended plans GU/ELC 27A, 31A - 33A and profiles GU/ELC

2A - 19A.

i
C1 VEIN C2 VEIN AMERICA VEIN.

No. % No. % No. o//O

Payable 9,01 g/t 46 59 10 50 6 26
Marginal

5 - 9,09 g/t 8 10 0 0 3 13
Unpayable 5 g/t 14 18 2 10 4 18
No intersection 10 13 8 40 10 43

Total intersections 78 100 20 100 23 100

11/



Structural Features of the Ore Bodies: Exploration r e s u 11 s
heve disclosed the presence of depth extensions of the Mein
Colombia ore body (Cl) together with two small sub-parellel
bodies namely the Lower Colombia vein (C2) and the America
Vein (A), situated stratigraphically from 1 to 20 meters below
and 40 to 00 meters above the Main Colombia vein respectively.
The Main Colombia vein is cut by a 50 to 70 meters thick, near-
vertical, NE striking diabase dyke and by a NW striking trans­
verse fault with a downthrow of 25 meters to the east. Minor
faulting of the body which is undoubtably present, cannot be
deduced at this stage from boreholes alone, owing to variable
lenticular!ty, minor folding, borehole spacing and lack of
detailed underground geological mapping.
Main structural-geological features of these veins may be
summarised as follows:-

COLOMBIA ORE BODY.
STRUCTURAL FEATURES 0F AURIFEROUS VEIN.

FEATURE COLOMBIA
(Cl)

LOWER
COLOMBIA
(C2)

AMERICA
(A)

Strike direction N60° E N56° E N65° E
Total strike (m) 1200 000 700
Max. dip 51° 50° 36°
Min. dip 10° 12° 31°
Average dip 30° 32° 34°
Max. thickness (m) 9,70 9,14 0,92
Min. thickness (m) 0,61 0,61 0,77
Average thickness (m) 3,73 2,43 2,66
Vertical depth 85 to + 400 100 to + 260 100 to +200

Only limitad strike lengths, thicknesses and depth extensions
have been assumed for ore reserve calculations«

3,2 Sosa Mendez-Union Mine.

As the nearest point to this mine is located 650 meters SW
of the Colombia Mine, the former should be considered in
conjunction with the latter in view of the fact that both
ore bodies can be exploited simultaneously from one shaft
system. During the investigation of the mine by Mowat,
some eight surface holes (approximately 2600 meters) and
twenty underground holes (2700 meters) were drilled to
assess the ore reserves. In addition some underground
geological mapping followed by check sampling of parts of
the ore bodies was carried out at 10 meters intervals during
the Mowat investigation.

12/
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As no edditional exploration bes been carried out since 1969,
data obtained by Mowat with the exception of ore reserve
payability, is eccepted as such for the purpose of the proaent
feasibility study.
Main structural-geological features of the Sosa Mendez-Union
ore body may be summarised as follows:-

SOSA MENDEZ-UNION ORE BDDY.

STRUCTURAL EEATURES OF AURIFEROUS VEIN,

FEATURE SOSA MENDEZ-UNION.

Strike direction

Total strike (m)
Max. dip
Min. dip
Average dip
Max. thickness (m)
Min. thickness (m)
Average thickness (m)
Vertical depth (m)

N58° E
500

75°

45°
55°

10,00
1,40
7,06

120 + 300

4. LOCATION OF PROPOSED SHAFT:

4.1 General Considerations.
As the amount of waste development normally required for
hydrothermal gold deposits is unusually high resulting in
relatively high operating costs, shaft and underground de­
velopment layouts should be concentrated on reducing unpay
development to a minimum during the life of the mine. As
both the position and type of shaft required for exploita-
tion of the Colombia and Sosa Mendez-Union ore bodies are
functions of the attitudes and disposition of the ore
bodies, it is necessary to briefly consider these factors.

Although detailed geological, structural and valué data on
the ore bodies is not available, the general trends are
sufficiently well-known to be able to plan the exploitation
of the ore bodies with confidence.

In deciding on the position and type of shaft required for
exploitation the Colombia and Sosa Mendez-Union ore bodies
cognisance has to be taken of the following features

13/
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A. Distribuí: ion of the Ore Bodies.
Provisión must be tríade for eventual exploitation of
both the Colombia an smaller Sosa Mendez-Union ore
bodies from a shaft system at Colombia ore body.
The proposod shaft must be located adjacont to both
the major ore reserve blocks ("Main Colombia") west
of the transverse fault and to the less explored
("Colombia Extensión") atea east of the fault so as

.to permit exploratory development of both ore reserve
ateas at an early stage of operations, thus speeding
up the development, proving and valuation of mine-
able ore reserves.
The proposed shaft must be in proximity of the pro-
jected pitch (28 SE) of the Main Colombia oreshoot,
thus allowing for the shortest cross cut lengths to
the vein during the entire shaft life. This is es-
pecially important in view of thé rather low average
angle of inclination of the vein (30 ).
The proposed shaft must be sunk to a depth which would
permit extraction of the reasonably inferred, though as
yet unproven, down dip extensions of the major oreshoots.

B. Structural Eactors.
The shaft pillar should be located as nearly as possi-
ble in a fault loss of ground in order to avoid locking
up payable ore in the shaft pillar.
Rock mechanics considerations relating to a máximum
ore extraction of say 65% at a vein depth of from 140
to 250 meters (460 to 820 feet) must be recognized.

C. Topoqraphica1 Eactors.

The proximity of hills and of the Tigre Creek necessi-
tates careful selection of the proposed shsft site.
The presence of relatively level ground for the ore
treatment plant and of depressions for waste dumping
are advantages.

4.2 Proposed Shaft Site.

The most suitable site and type of shaft which satisfies all
the above requirements, is considered to be a vertical shaft
of 470 meters(1545 feet) located 390 meters SE of the Mocu-
pia shaft in the following position (See plan Z 258):

Co-ordinates : E - 54 567
N - 51 846

Profile : 800 E.

Owing to the proximity of the shaft site to the Tigre Creek
and the presence of N-S trending faults and fractures which
may tap water from the creek, it will be necessary to carry
pilot holes ahead of sinking operations, though excessive
water yields are not expected in the andesites in which the
shaft will be located.

4.3 Considerations Relating to Underground Development.

Preliminary vein contours and ore reserve piaos constructed
from exploration boreholes drilled to date indicated that
the following principies should be followeo as a guide to
development planning.

14/
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A. Development of Ore Reserves:

Primary reef drives should be advanced westwards
and eastwards from cross-cuts from the shaft on
the -200, -250, -300 and -350 levels in that
order prior to the start of production for the
parpóse of:
(a) determining payability of ore,
(b) building up proved and valued ore reserves

within the Drill Indicated Ore Reserve
blocks ,

(c) establishing oreshoot and mineralisation
patterns,

(d) establishing drilling ’positions for valuation
and exploratory coreholes,

Approximately 600 meters of reef driving westwards
and 300 meters eastwards is required on the Main
Colombia and Colombia Extensión, In addition cross-
cutting and some 400 meters of driving is required
on the America vein (A) and on the two Lower Colombia
(C2 ) ore blocks for the purpose of proving and
valuing ore reserves.
It may be noted that at the Fairview Gold Mine of
Barberton Mines Limited, (one of the largest hydro-
thermal gold prpducers in the Southern African Shiald)
an average of' 5.3 to 10,4 metric toes of ore are
blocked out per meter of primary development. Average
reef width in this case is 137 centimeters as against
190-413 centimeters for Colombia and 706 centimeters
for Sosa Mendez.

B. Exploratory Development:
In view of the lesser known economic characteristics
of the Possible and Potential Ore Reserve blocks and
of splits and parallels to the main veins, explo­
ratory development within the limits of practicability
is required when the mine is in production as follows:

(a) Colombia Vein (Cl)

Exploratory reef drives on the Main Colombia
(Cl) vein on -300, -350 and -400 levels west
and on -250, -300 and -350 levels east. In
addition footwall exploratory drives will be
necessary in localised areas on the basis of
exploratory core drilling.

(b) Lower Colombia (C2) and America Vein (A)

Following exploratory coreholes, exploratory
reef development of these bodies beyond the
confines of the drill indicated ore reserve
blocks is necessary and may augment ore reserves
if payability is encountered.

(c ) Sundry Development.
Where excessive vein widths, splits and minar
faulting is encountered, some localised prospect
development will be required.



TONNAGE AND GRADE ESTIMATES

1. DEFINITIDN5:

As many categories of drill indicated ore reserves exist,
depending on: 

(a) structure of the deposit,
(b) mineralisation characteristics,
(c) exploration methods utilised, »
(d) method and intervals of sampling, [;•

it is necessary to shortly define the relevant terms in each
case. The purpose of progressively more detailed investigation
and exploration is to gradually transfer the less certain V
categories of reserves to proved and then to valued reserves,
thus progressively reducing the high risk inherent in mining
and especially mining, of hydrothermal gold deposits.

Proved Ore Reserves: This is ore which has been developed and |í
continuously sampled in order to determine the average mineral
content or which has been partly developed and in addition has
been drill-sampled at closely spaced intervals. ¡/

t '
Drill Indicated Ore Reserves: This is ore which has only been
investigated by means of systematic or irregularly patterned
corB"drilling at variable intervals, Depending on the borehole
spacing, this category of reserves may furnish reliable tonnage
data but is inadequate for the purpose of valuing reserves or
for determining payability.
Except for insignificant tonnages of proved ore on the Sosa
Mendez-Union ore body, the majority of ore reserves at both the
latter and the Colombia ore body may be regarded as Drill Indicated
or probable reserves.

Possible Ore Reserves: This category of ore reserve is usually
estimated only on strictural-geological grounds as possible
extensions for short distances laterally or downdip from Proved
or Drill Indicated Reserves. As no development and few, if any,
boreholes exist within this category, little is known of the structure
and mineral content of the ore which is inferred from nearby proved
or drill indicated ore bodies.

Possible Ore Reserves exist at both Sosa Mendez-Union and Colombia
ore bodies and at the latter they constitute limited depth contin-
uities extending down dip for a distance of IDO meters from the
Drill-Indicated Reserves. As such the Possible Reserves thus 
extend down dip for one-fifth of the total known depth extent of
the Colombia ore body (C2), and owing to the lesser certainty
with which this category can be regarded, a factor of 0.75 is
applied to this reserve tonnage.
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Potential Ore Reserves: This is an -assumed depth extensión
of the mineralised structure for a limited distance beyond the
Drill Indicated and Probable Reserves, and'--is based on consider-
ations such as the strike, depth ratio and on regional geological
considerations. No reserves of this type are considr ..ed for the
5osa Mendez-Union ore body whilst at Colombia a downdip exten­
sión of 100 meters or one-sixth of the total known depth exten­
sión, of the C1 ore body is conservatively assumed for the
Potential Reserves.
As this is the least certain category of reserve, a factor of
0.5 is applied in the ore reserve estimates for this vein.

Qualifications:

In view of the fact that ore reserves of- the major deposit namely
the Colombia ore body, have been evaluated by means of boreholes
only, the following qualifications apply to the ore reserve
ass essmen t.

Borehole Logs and Assay Results: Apart from an inspection of a
number of borehole cores, it has not been possible to relog or
re-assay vein intersections, for which reason logs and assays
of all holes drilled by Mowat and by the MMH have been accepted
as such.

Structure Plans and Profiles: With the aid of borehole data, a
complete re-assessment of the geological structure and vein cor-
relations were made by means of profiles at 50 meter intervals.
Th@ profilgg GU/ELC 2 A •■*19  A wers utilised as basia for the can-
struction of vein contours, shown on plan GU/ELC 27A and Ore
Reserve plans GU/ELC 31A-33A. These profiles and plans will be
found in "Plans to Accompany Trial Report".

Borehole I.nclinations : As the majority of borehole intersections
of the auriferous veins cut the latter at inclinations approaching
90° and as the majority of gold valúes utilised for ore reserve
estimates consisted of selected assay widths within the hydro-
thermal veins and ñor of the total vein thickness, it is not
considered necessary to apply thickness corrections under these
particular circumstances.
Drill Indicated Ore Reserve Blocks: In order to obtain as accurete
an assessment as possible, Drill Indicated Ore Reserve blocks were
demarcated along strike at 50 meter intervals as nearly as possible
along borehole profiles, and at approximately 100 meters intervals
down dip. This empirical method was utilised in order to inelude
from one to three vein intersections within a given ore reserve
block, thus optimising reliability of valué content. In the cal-
culation of Drill Indicated tonnages and average gold content for
each block, the reserves were weighted with the aid of intersections
within and adjacent to each particular block. Thus from one to
six intersections (average 3-4) were utilised in obtaining reserve
tonnages and average valúes for each block.

Possible and Potential ore blocks were demarcated as very limited
100 meter depth extensions of vein structures proved at higher
elevations and are located down dip of the lower-most borehole
intersections.

17/
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D ilution: As the extent of the mineable ore body is generally
a function of the gold content of the vein and its limits are
consequently defined by sampling, dilution is taken as 20-22
centimeters ( cms ) in both the hangingwall and footwall, that is
44 cm in 450 cm or 10% @ 2 g/t.
Inclination of Ore Body: An average dip of 30° below _ne horizontal
is utilised in applying a correction to the reserve tonnages, i.e.
a factor of 1.1547 (Sec 30° ) •
Specific Gravity: A specific gravity of 2.65 was used in tonnage
caleu la tio ns.
Payability: In view of the fact that borehole intersections in
hydrothermal ore bodies do not furnish reliadle data on payability,
this has been determined by:
(a) Measurements were nade of the available Colombia Mine plana

where payability in the ore body apparently tanges from
55% - 65%. In this case it must be assumed however, that
mine plans tend to give an optimistic impression of pay­
ability, as mining was usually extended to well below pay
limit, resulting in small pillar areas relative to total
mined out areas.

(b) Comparison with payability within identical hydrothermal
gold deposits in the Canadian, Australian and especially
Southern African Shield areas, where in the latter case
about 3500 individual gold deposits are known, of which
some 250 are currently being mined excluding the conglomérate
ores of the well-known Witwatersrand Gold Mines.

Based on the above consid erations a figure of 45% payability is
assumed to allow for:

1. Unpay mineralisation, and
2. Faults and dykes.

2. CALCULATION 0F ORE RESERVE TONNAGE: The following formula has
been used:-
T m = (a + 0.75xA2 + 0.5xA3)x-3 xSecQxP

b
Tm = Ore reserves in metric tons.
Al, A2, A3 = Plan areas in square meters underlain by Drill

Indicated, Possible and Potential reserves re-
spectively.

t = Average vein thickness in meters.

G = Specific gravity of ore, i.e. 2.65.

S = Average inclination of vein (30°)
P = Average payability (45%).

3. ORE RESERVES:

Appendix No. 3 is a schedule of in situ Ore Reserves of which
the Drill Indicated Reserves have been graded in decreasing order
of gold content, with no payability factor applied. Appendix
No. 4 shows the surface borehole intersections utilised for cor-
relations and for ore reserve calculation.

A summary of total Indicated Ore Reserves in situ and the Mineable
Ore Reserves in situ for the Colombia ore body» the Sosa Mendez-
Union ore body as well as for the combined Colombia Sosa Mendez-
Union ore bodies follows:

18/
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SUMMARY OF TOTAL INDICATED ORE RESERVES IN 5ITU.
COLOMBIA AND SOSA MENDEZ-UNION

A. COLOMBIA ORE BODY.

ORE BODY BLOCKS METRIC TONS
IN SITU.

WIDTH
(cm )

ESTIMATED
g/t Au.

Drill
Indicated

1
i
1

MAIN
COLOMBIA
(Cl)
MAIN
COLOMBIA
EXTENSION
(Cl)

LOWER
COLOMBIA
(c2)

LOWER
COLOMBIA
EXTENSION
(C2)

AMERICA

Cl - 25

C26 - 38

WEST

EAST

A, &■ A,1 4

1 708 000

494 000 '

14 0 000

42 000

111 000

361

275

173

190

133

27,9

21,5

32,0

19,9

15,0

SUB TOTAL 2 495 000 297 26,1

Possible

Potential

—
75%

5 0%

(800 000)
600 000

(696 000)
348 000

— -

SUB TOTAL - - 3 443 000 297 26,1

B. SOSA MENDEZ-UNION ORE BODY (Re-assessment)

Drill Proved
.Probablex0,8*
Pos siblex0,6* o 

o 
m

 > n

B
B

428 500
95 000

152 500

637
290
566

15,3
11,4
15.1

SUB TOTAL 676 000 571 14.7
GRAND TOTAL 4 119 000 342 24,3

NO l ES: 1. A payability factor is subsequently applied to Tcble 'A.
2. As no payability factor is applied in Table B, the

average grade of Drill-Proved reserves is arbitrerily
reduced by approximately 1 g/t.

* Structural Reliability factor.
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5IJMMARY OF TOTAL MINEABLE ORE RESERVES IN 5ITU.

MINE COLOMBIA ORE BODY
SOSA MENDEZ - UNION

ORE BODY.

T m Es t.g/t.Au Tm Est.g/t.Au.

Indicated Reserves
10% Dilution

3 443 000
344 000

26,1
2,0

676 000
67 000

14,7
0,0

TOTAL :
45% Payability

94% Gold Recovery

3 787 000
1 704 000

1 704 000

23,9
23,9
22,4

743 000
334 000
334 000

13,4

13,4'
12,6

MINE.

COLOMBIA AND SOSA MENDEZ-

UNION ORE BODIES COMBINED.

Tm Est.g/t.Au

Indicated Reserves 4 119 000 24,3
10% Dilution 411 000 2,0

TOTAL : 4 530 000 22,2
45% Payability 2 038 000 22,2
94% Gold Recovery 2 038 000 20,8

Colom b i a and r- osa Mendez-Union Ore Bodies :

Minadle Ore Reserve including dilution and 94% gold recovery ig
2 038 million metric tons averaging 20,8 grams per ton recovery grade.
It must be emphasized that the average gold contents of the respec­
tive ore reserve blocks have been estimated from borehole data only.
As hydrothermal ore bodies are not amenable to precise valuation by
means of boreholes, it is essential that underground development
headings be advanced on at least two levels up to the strike extremi-
ties of the ore bodies in order to determine the location and attitude
of payshoots and to determine payability as accurately as possible.

As soon as this has been done, it will be possible to plan develop­
ment layouts and rates with greater accuracy.

t.g/t.Au
Est.g/t.Au
Est.g/t.Au
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UNDERGROUND COREDRILLING,

Owing to the complexity of hydrothermal vein deposits such as
Colombia, Sosa Mendaz-Unión and others and the attendant high
rate of development requirnd by the relatively low payability
of the veins, core drilling must be extensively used in order
to reduce unnecessary development to a minimum. This can be
done by efficient borehole planning and drilling as outlined
below.

1• OBJECTIVES:
Fot the purpose of evaluating known ore bodies and ’ n order
to lócate possible new ore bodies, underground coredrilling
should be based on detailed geological-structural mapping
of all veins owing to the extremely complex natura of and
gold distribution within these hydrothermal veins. Core­
drilling should be undertaken extensively on a systematic
and well planned basis in order to save costly exploratory
development and the latter should only be done in cases
where prior coredrilling has established a well-defined
vein structure containing gold valúes.

2. BASIS DE OPERATIONS:

Underground coredrilling may be sub-divided into the fol-
lowing categories enumerated in order of priority:-
Main Vein Exploration: As all ore reserves are not as yet
included in the Drill Indicated category owing to the
absance of boreholes within the Possible and Potential Qre
Reserve blocks, drilling is required to assess the tonnages
and valúes more accurately with Progressive depth of mining.
This procedure simultaneously transiera hypothetical ore
down dip of the present Potential ore to the categories of
Possible and Potential ore. In addition, a considerable
amount of follow-up drilling is required to assess the valué
of known parallel veins, splits and deep hangingwall and
footwall veins such as the Tigre and Santa Elena veins for
example. It is estimated that an average of approximately
1645 meters of coredrilling per level is required for levels
-150 to -350 (See Table V).

Structure Drilling: As a follow up to exploratory underground
drilling, it is necessary to guide primary development headings
by means of structure drilling, especially where reef drives
are concerned. This obviates costly prospect development such
as searching for faulted vein continuations -when this can be
accomplished with greater speed and at a reduced cost by
structure drilling. In addition it is necessary to determine
the structural pattern of major and minor faulting in order to
optimise development layouts as a cost reducing measure for
development. It is estimated that at least 1550 meters per
level of structure drilling is required on Levels -150 to -350
(Table V.)

21/
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Valuation Drillinq: Owing to the highly variable nature and
tenor of gold minera lisation within the veins and the lenticul-
arity of individual veins in a major vein system, considerable
difficulty may be experienced in developing these ore bodies.
It is consequently most strongly recommended that relatively
closely spaced short holes be drilled from reef drives in order
to sample the unexposed and ther'efore unsampled thicker sections
of a given vein as well as to assess the valué of the numerous
parallel veins which locally constitute a major vein system. By
means of this procedure, accurate structure and valué profiles
can be compiled as a sound basis for raise and stope development
layouts. In addition oreshoots and valué trends can be more
accurately assessed as an aid to early valuation of ore reserves
and as a guide to exploration drilling. This system has been
successfully used on hydrothermal gold mines in the Southern
African Shield areas. In the case of Colombia and Sosa Mendez,
15 meter holes are proposed at intervals of 30 meters followed
by reduced intervals of 15 meters where dictated by great variations
in vein structure and valué. It is estimated that an average of
at least 1440 meters of drilling per level is required for levels
-150 to -350.
From Table V it can be seen that an average of some 3816 meters
of coredrilling is required per level, with a total of over
19 000 meters for levels -150 to -350. It is anticipated that
similar amounts of coredrilling will be required for levels b elow
-350.

A summary of the recommended underground coredrilling programme is
tjivnn in Appendix No. 5.

3. ESTIMATED C0ST5:

As much of the proposed coredrilling is considered to be of a
high priority, it is suggested that four underground diamond drills
with equipment be acquired for this purpose as this number will
give both flexibility and a safety factor to coredrilling operations.

Core Drillinq Equipment: The following equipment is recommended
for use at Colombia Gold Mine:

QUANTITY.

4
4
4
4

4000 feet
4
4
4
4
4
4

20
20

ITEM.

Kempe U 39 30HP drills
Double Jacks
Water Swivels
Lubricators
E Rods
10 feet E Rod
5 feet E Rod
2 feet E Rod
10 feet EXU Core Barrel
5 feet EXU Core Barrel
2 feet EXU Core Barrel
Spares for one year.
EXU Crowns
EXU Reamers
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As both surface and underground core drilling has been done
by locally recruited labour, it is anticipated that this will
continué to be the case.
Initially it is planned to use one drill per level though it
is likely that the emphasis will change periodically from level
to level.

Two persons per drill are required though it may also prove
necessary to have one Drill Supervisor if four drill crews
are operating.

Labour costs are calculated as follows:-

PERSONNEL COST PER SHIFT. COST/SHIFT
TOTAL.

Bs Bs
Diamond driller 42 16 8
Drill assistant 34 136

TOTAL 76 304

On the basic assumption of an advance of 20 meters per shift,
20 meters usage per EXU crown with no salvage and 200 meters usage
per EXU reaming shell,drilling costs per meter are estimated as
f gllows:-

ITEM. COST Bs.
1. Wages @ Bs 304.00/shift 15.00 (52%)
2. Crowns @ Bs 150 each 7.48 (26%)

Reamers @ Bs 155 each 0.81 ( 4%)

3. Spares, Equipment 3.74 (12%)
4. Stores 1.87 ( 6%)

TOTAL 28.90 (100%)

Say 30.00

No allowance has been made for amortisation of .the drilling machine
or for the cost of air supplied to drills.

23/.
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MINE ENGINEERING

GENERAL:-

The siting of Che proponed now vorticnl ohoft at thc Colombia ore
body was discussed earlier in ibis report. It is proposed that
development and stoping be concentrated on the Colombia ore body.
An exploratory cross cut will be excavated at a later date to the
Sosa Mendez-Union ore body, which has a relatively small drill
indicated ore reserve of substantially lower grade than the
Colombia ore body.

It is proposed that the daily production of 700 tons of ore from
stoping operations and about 200 tons of ore and waste from de­
velopment operations be mined during a six-day week and on a one
shift per day basis. The ore will be drilled, blasted, scraped
and loaded by gravity into two ton capacity side tipping cars
and hauled by locomotive to the shaft. The rock will then be
tipped through grizzlys into the ore pass and hoisted from a
loading box near the shaft bottom in five ton skips. The stoping
method to be used at the Sosa Mendez-Union ore body will differ
to the proposed method to be used at the Colombia ore body.

Mine water will be allowed to gravitate down boreholes from the
upper levels to the proposed sump below the bottom level and
pumped to surface in a one stage lift.

It is proposed to make a holing with the oíd Colombia workings
and to rehabilítate the Mocupia shaft. Return air will be up-
cnsted through this shaft by means of four fans to be installed
on surface at the Mocupia shaft.

As can be seen on the vertical profiles in Drawing Nos.GU/ELC 2A-19A
the datum used (0 meters) is equivalent to +200 meters according
to the Mowat report.

2. PROPOSED VERTICAL CIRCULAR SHAFT:-

2.1 Shaft Site.

The proposed vertical circular shaft has been sited
in proximity to the higher valué drill indicated ore
reserve blocks in a position which results in the
shortest total cross cut lengths to the Colombia ore
body. As the Colombia ore body has the larger in­
dicated ore reserves of relatively high valué the
shaft has been sited in the optimum position for the

■ exploitation of this ore body. The smaller and lower
valué indicated ore reserves of the Sosa Mendez-Union
ore body will be investigated by means of an explora­
tory cross cut from the Colombia ore body during the
life of the mine .

A major consideration in the choice of site is the
placing of the shaft in a position which will faci­
lítate mining of possible ore body depth extensions.
There is a tendency, for ore shoots to plunge in a
south easterly direction. Important factors in
shaft site choice were tópography and the advantage 
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of placing the shaft in a projected fault loas to
obvíate the losa of ore in a ahaft pillar.

2,2 Shaft Type and Size.
It is propoaed that a vertical ahaft be sunk aa opposed
to an incline ahaft for the following reasons:-

(a ) Speed of sinking - a vertical ahaft would be
sunk in a shorter time than an incline ahaft.

(b) Rock atability - vertical shafts in the El
Callao area have atood the test of time, whereas
incline have not remained intact.

(c) Relatively amall operating expenses will be
incurred on a vertical shaft, whereas these
expenses are relatively large for incline
s ha fts .

(d) Fewer operating problema - skip.derailments
which could take place in an incline shaft
cannot take place in a vertical shaft.

(e) The length of shaft per unit of depth is
less in the case of the vertical shaft with
a resultant saving in shaft sinking costs.

It is also proposed that a circular shaft of four meters
diameter be sunk as opposed to a rectangular shaft. A
circular shaft has the strongest section from a rock sta-
bility viewpoint and is more amenable to mechanization of
the sinking and concrete lining operations. It is pro­
posed to utilize a sinking stage and mechanical rock
loading equipment for the purpose of speed and economy
during shaft sinking operations. A shaft diameter of
four meters was designed to allow an adequate flow of
air down the shaft at a reasonable velocity for effec-
tive ventilation of the mine workings. The cross-
sectional area is such that a cage, suffiqiently large
to take the largest of the underground aquipment, can
be utilized. Due to their size the diesel locomotives
only will be slung under the cage for transport ir ,o
the mine.

2•3 Shaft Equipment.

The section of the shaft which traverses the surface
weathered zone will require monolithic concrete lining
and if the rock is found to be unstable or if water in-
flow is substantial the shaft will be concrete lined to
its final depth. If the rock stability proves accep-
table concrete rings will be constructed at bunton
elevations and these will be used for rigid support of
the steel buntons. Steel buntons and guides are pre-
ferred to timber buntons and guides because they will
require less maintenance and the associated loss in
shaft hoisting time will be minimized. By using steel
equipment the shaft fire hazard would be eliminated.

The shaft will be divided into three compartments. Two
will be hoisting compartments for interchangeable skip
and cage use and the third compartment will be for
an excape ladderway to be used in possible emergencias.

25/
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The interchangeable skip and caga design is based on
normal mining practica and the interchanging operation
does not necessitate removal of the bridle from the
shaft. Skips and cages will be suspended from solid
fittings in the bridle. This practica will enable
the shift to be transportad in the shortest available
time and, therefore, rock to be hoisted in two skips.
The skips would be clutched to hoist rock between two
nints - the single underground loading box and the

headframe chute.
Shaft steel buntons will be installed at five meter
centres and will be fabricated with 0 inch x 6 inch
R.S.J.'s as can be seen in Drawing No. Z 262. Steel
top hat güides will then be attached' to the buntons.
These will be installed in ten meter lengths.

The escape ladderway will be of steel manufacture and
will have platforms at each bunton elevation. As the
ladderway is for emergency use only, the provisión of
a timber brattice wall between the ladderway compartment
and the hoisting compartment is not considered necessary.
The following Service column will be installed in the
shaft

(a) Eight inch compressed air.

(b) Six inch clear water pump.

(c) Six inch sludge.
(d) Four inch water.

Cables for the supply of power to the underground
workings will also be installed in the shaft.
A cross section of the shaft showing the positions of
buntons, guides, ladderway, Service columns and cables
can be seen on Drawing No. Z 262.

2.4 5haft Depth.

As can be seen on the ore reserve plans, Drawing Nos.
GU/ELC 31A - 33A, the drill indicated ore reserves
extend to 350 meters below datum and the greatest
portion of the potential and possible ore reserves are
situated between 350 and 500 meters below datum. It É
recommended that the shaft be sunk to 490 meters below
datum and that the bottorn level be excavated at 450
meters below datum. The total depth of the shaft will
therefore be 472 meters below the collar elevation.
The bottorn level will be used to explore the ore body
and will be excavated in the potential and possible
ore reserves, for valuation purposes.

It is felt that it is more than justified to sink the
shaft to the depth of the potential and possible ore
reserves, as there is a good possibility of locating
further ore bodies at depth and sinking this shaft at
this stage would obviate the necessity of deepening
the shaft at a later date, which is an inconvenient
and relatively expensive operation, or of the use of
winzes from the bottorn level, which is a time-consuming
and expensive method of gaining access to and working
the lower levels. It is possible that the ore body 
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extends considerably in depth. However, basad on current-
ly available geological Information, there is no justifica-
tion f□r sinking the shaft deeper at ibis stage.

2.5 Shaft Sinking.

The site establishment and pre-sinking operations would
be undertaken initially. During this period the shaft
would be sunk to 40 meters by manual methods and by
utilizing a small winch. The reinforced concrete head-
frame foundations and collar would be constructed concur-
rently with the pre-sinking operations. The permanent
headframe would then be erected, the msin and stage winders
installed and the sinking stage constructed in the shaft.
The main sinking operation would then proceed on a three
shift per day basis for seven days per week. A 2 meter
round of about 70 holes would be hand drilled and elec-
trically blasted and the rock would be loaded by means
of a cactus grab, which would be suspended under the
sinking stage, into five-ton capacity kibbles during a
single shift. The construction of eithe.r concrete lining
or concrete rings would be done concurrently with sinking
operations from the sinking stage.

Shaft stations would be excavated from the shaft bottom
when the shaft reaches each particular station elevation.
The stripping of shaft sinking Service columns and the
equipping of the shaft with buntons, guides, Service
columns, cables and ladderway would take place after
sinking operations are completed.

3 * SHAFT STATIONS:-

It is proposed that shaft stations be established at the eleva-
tions shown in the following table:-

Stati on Depth Below Datum
(Meters)

Depth Below Collar
(Meters)

1 150 132
2 200 182
3 250 232
4 300 282
5 350 332
6 400 382

7 450 432
Pump 455 437

Loading 474 455
Shaft Bottom 490 472

The shaft collar will be elevated 2 meters above the surface
elevation for the purpose of preventing inflow of possible flood
water to the mine.
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Stations will be fifteen meters in depth, four meters wide and
the height will taper to three meters from the station braw which
will be cut for handling ten meter material lengths.
Initial developrnent rock will be hoisted in side tipping cars.
For flexibility of hoisting operation it is recommended that rock
handling be carried out by way of an ore pass and Waste pass
system which will interconnect all levels and skip loading will
take place at a single point. Rock passes, however, heve the
disadvantage of delaying the start of cross cut developrnent as
all rock passes must be completad prior to the start of cross
cut developrnent. Each rock pass will intersect the level above
in the main cross cut. The tipping point will be equipped with
a twelve inch grizzly to reduce the amount of oversize material
to be hoisted. An overrun of at least thirty meters will be pro-
vided on each level beyond the rock tip to allow for workshops
and underground sub-warehouse for servicing equipment and storage
of materials. Accommodation of the train after tipping will be
provided by this overrun,
It is not proposed at this stage to provide passing tracks at
the rock tips as only one locomotiva and train will be provided
initially per level.
The waste pass will not be extended above the - 300 meter level
as it is required on this level for handling the Sosa Mendez
cross cut waste rock. Waste from above this level will be tipped
into stopes for support purposes if possible.

4. PUMP AND SUMP CHAMBERS:-

The main pump and sump shombers will be exeavated appraximdtely two
meters below the 45D meter level, i.e. the -455 meter level. Water
made on the -450 meter level could then be handled by the main
pumps. The rock excavated in the pump chamber will be tipped into
the waste pass, through a special connection. Concrete walls will
be built across the sump chamber to divide it into settling sumps
and clear water sumps. Mine water will gravitate into the settling
sumps, which will be closest to the pumps and the clear water will
flow into the clear water sump at the rear of the excavation. Clear
water will be fed to the pumps from the rear of the clear water
sump, i.e. the furthest point from the pumps. The sludge from the
settlers will be fed to sludge pumps and pumped to surface. No
intermedíate pump stations are planned. Water will be pumped from
the shaft bottom by a submersible sludge pump to the -450 meter
level and will then flow into the sump.

Water made on the upper levels will be coursed dowp two NX bore-
holes per level to the -450 meter level and will then flow' into
the sump. Boreholes are preferred to a shaft column as it
prevents water from entering the shaft. Grit traps will be pro­
vided ahead of the boreholes to prevent blockages.

Proposed Main Pumps :

2 x 10 000 gallons per hour clear water
2 x 2 500 gallons per hour sludge

Space will be made available in the pump excavation for additional
pumps if required at a later stage.
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5. PRE-PROPUCTION DEVELOPMENT:-

Headings will have dimensicns of 2,5 meters x 2,5 meters (8 feet
x 8 feet), On the -200 -250 meter levels they will be directed
northwards and from the -300 meter level to the south to inter-
sect the are body,

The tabla below summarizes the planned development to be done
before a holing is effected into the oíd Colombia Mine workings.
ibis development work will be carried out on treble shift for
six days per week,

LEVEL -
METERS
BELOW
DATUM

WASTE
DEVELOPMENT ORE DEVELOPMENT TOTAL
CROSS
CUT

ROCK
PASSES

DRIVES RAISES
WEST EAST WEST EAST

METERS METERS METERS METERS METERS METERS METERS METERS

150 — •« - — —

200 2 00 240 80 100 - 620
250 120 50 250 80 200 700
300 130 50 250 50 200 - 680
350 240 110 150 100 6 00
400 40 110 — - — 150
450 30 110 — - - 140
455

(Pump) 130 - - - 130

474
(Loading
Box )

— 40 — - 40

TOTALS 890 470 890 210 600 3 060
TONS 14 000 7 500 14 000 3 300 9 500 — 48 300

Drivesv/ill be developed on the ore body to próvida máximum In­
formation on geological conditions as well as for ore reserve
blocking and valuing, The drives will follow the footwall
contour of the ore body, It has been found that carrying the
drive with the footwall of the reef contact at shoulder height
resultsín straight drives.

The headings will be equipped with 30 pounds per yard tracks
spikud directly to five inch x five inch timber ties spaced at
thirty inch intervals, A six inch air column and two inch water
column will be suspended from steel bolts together with a fourteen
inch ventilation column which will be lead from the main columns
in the shaft. Ventilation column will be of gauge píate and
will opérate under exhaust conditions so that blasting can be
carried out in each heading without effecting the other levels.
Raises will be equipped with four inch air, two inch' water and
fourteen inch ventilation columns until a holing is effected
with the level above. The ventilation column will then be re­
moved .
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The holing from the raise on the-200 meter level into the
workings of the oíd Colombia Mine will be carried out under
carefully controlled conditions. Boreholes will be drilled
to intersect the o.lri workings, and in addition to the normal
six feet round, four pilot boles will be drilled at selected
positions in the face before the round is charged up for
blasting, Air will be tested for the presence of noxious
gases and a spare four inch column will be carried up the
raise to pipe any water struck in the raise to the discharge
point in the drive below. These special precautions will be
taken in addition to normal routine safety measures.

It is proposed that each of the treble shift crews will
blast two six feet rounds per shift. If possible, each
crew will blast one round in both the west drive and raise
on the west side, once the raise position has been reached,
Six raises would be established when the holing into the
oíd workings takes place. Refer to Drawing No. GU/ELC 37.

It will be noted that the station on -150 meter level will
be established but that no development is initially schedu-
led on this level. This is due to the necessity to block
out ore reserves as rapidly as possible and development on
this level will be postponed until a later date. As the
greater part of the ore body above this level is worked out,
there would be little to gain from establishing the drive
at this stage. Similarly, development on the -4 DO and -450
meter levels will be deferred until a later stage. Once a
return airway connection to the oíd workings has been
established, it is proposed to reduce the development crews
from treble shift on four levels to single shift on four
levels to the west of Gloria fault..

Although the proposed development programme will require a
faster rate of development than that required to maintain
ore reserves, the establishment of adequate stoping face is
vital, The -300 meter level will be extended to the Sosa
Mendez-Union ore body when the western extremity of the
Colombia ore body has been located. This will be carried
out during the life of the mine.

6 . PDST-PRODUCTION PERIOD DEVELOPMENT

It is proposed that raises et the Colombia ore body be spaced
at 100 meter intervals and that development be concentrated
on the -200, -250, -300 and -350 meter levels-on the west of
the Gloria fault followed by the -200 and -250 meter levels
east.

The amount of primary development to be done on the main
Colombia ore body during the life of the mine is considerable.
Exploratory development of the hanging wall and footwall
veins will be done if this is indicated by diamond drilling.
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A single cross cut on the -300 meter level will be driven
to intersect the eastern extremity of the Sosa Mendez-Union
□re body. The distance to about 640 meters from the western
edge of the presently known Colombia ore body. The cross cut
will then be extended parallel to the ore body in a westerly
dirección in the footwall. To assess the ore body diamond
drilling at regular fifty meter intervals will be carried out.

A holing into the original 5 level of the Sosa Méndez mine
for ventilation purposes will be established as soon as a
payable oreshoot zone of sufficient size is intersected. It
is proposed that this raise be excavated in ore on true dip
and another raise to be excavated on a minor dip of 30°. The
30° raise will be used as a man and material way to Service
the upper levels . Ore from stoping will be gravitated to the
-300 meter level and trammed to the Colombia shaft for hoisting
to surface.

UrCAST VENTILATION:

It is proposed to rehabilítate the oíd Mocupia shaft and the
sub-incline shaft to be used as a return airway. Walls will
be built on the 2nd level between the shaft to the north of
the dyke. Similarly, the cross cut through the dyke to the
western side will be sealed off. This will obvíate men
being exposed to blasting fumes in the workings north of the
dyke.

Equipping of the shaft will consist of concrete lining of the
upper portion in the oxidized zone to s tabiliz e the shaft walls,
igmpving the oíd collapsed timbering, reblocking the oíd
timbar sets bslow the ares thst has eollepsed, gsining aecsss
to the sub-incline shaft through the dyke by clearing the
station atea and dewatering the oíd workings, if necessary-,

It is not anticipated that there will be much difficulty in
opening the oíd workings as conditions seen in the Sosa Mendez
and Laguna Mines indícate the hanging wall to be competent.
Initially it is proposed that the concrete lining of the
shaft be done using a windlass or portable hoist and timber
headf rame„

On completion of the work a brick building will be erected
□ver the shaft collar with an access door ,in one wall.
Openings will be left in the walls for four 15 inch ven'ti-
lation fans for upcasting air through the workings frnm the
new shaft. The use of four fans is proposed to provrde for
flexibility of operation. A ladderway will be attached to
the sidewall of the shaft to provide an emergency escapeway.

It is planned that this work will be completed during sinking
of the new shaft.

8. 5TDPING METHOD - COLOMBIA ORE BODY

When the initial raise from the -200 meter level holes into
the oíd Colombia Mine workings thus establishing through
ventilation, stoping operations will commence if the stope
Ls payable.

Indications are that the ore will vary in width and dip,
but will average about three meters in width and 30 in dip.
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It is proposed that the following stoping method be adopted
for the Colombia ore body. Refer to Drawing No. Z 273.

From the raise developed in the hangingwall of the payable
ore body panels twelve meters long will be stoped east and
west, leaving twelve meter pillars between panels. A three
meter crown and two meter sill pillar will be left to
protect the sub levels.

The 30 H.P. double drum scraper winch with 1 - l-J- ton and 1-1
ton scraper scoops originally installed in the raise connec-
tion will be used to scrape the ore to a loading box at the
raise bottom. On dips in excess of about 40° where the rock
gravitates a winch will not be required.

Each panel will be equipped with a 30 H.P. winch for strike
scraping into the central gully. Where unpay ore is encoun-
tered the stope length can be reduced, or it can be carried
as an end through the unpayable zone and opened out on paya-
ble valúes, Stope width will be dependen! on dip and the
angle to true dip that the face is carried, however, for a
stope width up to two meters, it is anticipated that ore will
be removed with one cut. For stope widths in excess of two
meters, the footwall will be slashed out as a second cut.
Limited timbering may be required to support local areas,

It is proposed to allocate one crew to a panel and to have
0 crews working on stoping to provide the daily tonnage.
Two machines per panel, drilling 42 inch holes, will be used.
Two stopes will be required to facilítate grade control.

STOPING METHOD - SOSA MENDEZ-UNION ORE BODY

Refer to Drawing No. Z 274. Geological Information indicates
that the dip of this ore body will average 55° and it is
proposed to adopt a similar stoping method to that to be
used at the Colombia ore body. The method would be a modi-
fied sub level practice with sub levels at seven meter
intervals and each level will be carried three meters high
over the full width of the ore body. As the sub levels
advance on strike, raises would be put up at six meter
intervals. At the bottom of each raise a loading chute will
be installed for loading ore into the side tippers.

A checker board pattern of pillars will be left which would
*iter be extractad from the original raise connection.

Unpayable pillars will remain as regional support.

I he number of sub levels allocated to each crew would depend
on the width of the ore body. Scrapers would not be required
in the sub levels.

ID. DETAILS

10.1 Ore and Waste Handlinq:

'Waste rock will be packed in stopes if possible or it
will be hoisted separately and transferred from the
Hr,adframe bin to the waste rock bin for transport by
uump trucks to the waste disposal area. Ore hoisted
in the development period will also be transportad by
dump truck to a convenient dump site for storage befóte
being fed to the new ore treatment plant. Special pre-
cautions will be required to ensure ore and waste rock
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are kept sepárate underground to prevent contaminating
the ore treatment plant f eed.

10.2 Underqround Labour:
It is f elt that the labour in the El Callao is
favourable, however, the success or otherwise of
the project will depend on the attitude adopted by
the local labour to discipline and a fair day's work.
As a purpose of the project is to provide work for
the local population, the basis of the allocation of
labour has been liberal. Labour has been considerad
as being divided into crews rather than jobs and it
is envisaged that the re will be a rotation of jobs
within a crew, each member doing what is required
to maintain his crew's production rata.

10.3 Development :
It is envisaged that each crew will have two avall­
adle ends, except for a short period during the
initial cross cutting period, Each-crew will be
expected to drill, blast and clean two six feet
rounds per shift with an advance of ten feet for the
shift, i.e. five feet per end. To achieve this,
permission will be obtained to store a limited amount
of explosivas underground, i.e. as blasting will not
take place at regular times. To obviate the unautho-
rised renoval from the shaft area of explosives,
change house arrangements will be such that employees '
clothing will be kept in clean and dirty areas on
either side of the shower area, Renoval of explo­
sives will then be easily detected.

Crews will opérate on a treble shift basis in the
pre-production period, Each level should obtain a
nine meter daily advance. The crews will be con-
stituted on the following basis :-

1 Crew Leader/Blaster
2 Drilling Machine üperators
1 Drilling Machine Helper
1 Locomotive Driver
1 Locomotive Guard
1 Loader Driver
1 Winch Driver
2 Muckers/Pipe and Track

Total 10

The crew would be equipped with the following:

2 Airleg-supported rock drills
1 Eimco 12B loader
1 4y ton diesel locomotive

14 2 ton hoppers.

The use of diesel driven locomotives is standard prac-
tice in foreign gold mines and exhaust fumes are reduced
by a high standard of mai_ntenance which Venezuelan
mechantes shou'easily achieve. Allowance has been
made for the ’ these locomotives in mine venti-
lation calculations.
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10.4 Stoping :
The labour for stoping
operating in a panel.
will be carried out on
crews would consist of

has been based on one crew
It is proposed that stoping
day shift only. Stope

1 Crew Leader
2 Rockdrill Machine Operators
2 Rockdrill Machine Helpers
1 Winch Driver
1 Winch Helper
2 Muckers
1 Timberman

Total 10

It is assumed that the machine men and leader will
do their own charging up and blasting.

Each stope crew would opérate a face 12 meters long
by three meters wide and would have two airleg
machines drilling 42 inch holes at 70° to the face.
Cleaning would be by 30 H.P. scraper winch in the
strike gulley to a centre dip gulley. Loading into
the two ton side tippers would be through a loading
box in the footwall cross cut.

10.5 Underground Equipment :

1 x 4y ton locomotiva and train of 12 x 2 short ton
side tippers.

Load per trip = 22 tons
Required daily tonnage = 700 tons
ÍMumber of locomotiva trips = 32

Loading time per side tipper 4 ttiihUié

Total loading time per train = ■ 6 minutes
Unloading train ss 6 minutes

Total 12 minutes
Max. distance trammed would be about 2000 'feet
Time for return trip at 4 miles

per hour speed = 12 minutes
Total trip time = 24 minutes
In 7 hours underground shift 17.5 trips will be

made
Therefore, two trains will handle stope tonnage.

8 Stoping crews require 2 x 4y ton locomotivas
24 x 2 ton side tippers
10 x 30 H.P. winches complete

with ropes, etc.
16 Jack hammers complete

with airlegs, hoses, etc.
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If stopes worked double shift only 50% of the abcwe
equipment woule be required. However, from a superv
sien point of view it has been found that a single
shift is usually the most efficient and leads to better
control of grade of ore to the treatment plant,

Double drum scraper winches are proposed, as these are
at present in use in the Laguna mine and local labour
is conversan! with them. Three drum winches are more
versatile, but require a high standard of training for
efficient operation.

10.6 Hois ti nq:
Daily tonnage to be hoisted 900 tons. Assume rock hoisting
time to be ten hours per day.
Hourly rate of hoisting = 90 tons.
The 600 H.P. proposed hoist would have the following
capabilities :

Scheduled time per trip in minutes
Loading/tipping 0,5
Travelling 2,5

Total cycle time 3,0

Number of trips per hour = 20

Using 5 ton skips, hoisting capacity = 100 metric tons per
hour
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METALLURGY.

1. 5UMMARY

The sulphide ore is readily amenable, after fine grinding, to
the extraction of gold by cyanidation. The ore also appears
to be very amenable to concentration by flotation. Pre-
aeration of the flotation concéntrate fdlowed by regrinding and
extraction of gold by cyanidation wi11 yield gold recoveries
only slightly inferior (about half a per cent) to those obtained
by straight cyanidation. In both cases overall gold recovery
Phould exceed 94 per cent.
The economics of three cases have been conSidered:-

CASE A:
400 tons per day crushing, milling,
recovery plant.

cyanidation and gold

Capital cost Bs. 12 765 000
Operating costs per month 176 6 06
Installed power KW 1 305
Consumad power KWH per month
Labour, assaying and supervisión

539 000
40

CASE B:
700 tons per day crushing, milling, cyanidation and gold
recovery plant .

Capital cost Bs. 15 589 000
Operating costs per month 256 579
Installed power KWH 1 954
Consumed power KWH per month
Labour, assaying and supervisión

880 000
40

CASE C:

700 loria peí day crushing, milling, flatatian, cyanidatl óri
and gold recovery plant.

Capital cost Bs. 13 369 000
Operating costs per month 240 935
Installed power KW 1 394
Consumed power KWH per month
Labour, assaying and supervisión

549 000
44

It is considered that it will be uneconomic to treat ore at a
throughput as low as 400 tons per day. Conventional treatment
of the ore by crushing, milling and cyanidation at a throughput
of j tons per day has the advantages of a simple and proven
process and higher gold recoveries, but the disadvantages of
higher capital and opetaling costs, power installations and
consumption. Treatment of the ore with a pre-concentration
step by flotation interposed between milling and cyanidation
has exactly the opposite advantages of lower capital and
operating costs, power installation and consumption, and dis-
advantages of slightly lower gold recoveries and a more complox
and sophisticated process.
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Both procedures are recommended: straight cyanidation has the
importan! technical advantage of simplicity; pre-concflntratian
by flotation has the financia! advantage of lower capital and
operating costs.
No provisión has been a 11 o w e d for in the estimates for an assay
laboratory and it is recommended that ful! use be rtiade of the
new assay laboratory and its equipment, which has been built
and installed at El Perú.
Regarding the supplier's ore treatment plant, no real benefit
can be gained by scavenging equipment. Savings to the Colombia
project will be small and at this stage it is recommended that
the ore treatment plant be kept as intact as possible.
Security has been an important aspect of the overall pirojett.
From a me tallurgical poin.t of view, security will be enhanced
by an all cyanidation plant and by the streamlining of clari-
fication and precipitation procedures using Stellar filter
equipment.
The treatment of oxide ore in the plant is not recommended.
Although feasible, treatment of oxide ore presenta technical
problems which complícate the metallurgy and,for thé present,
it is advisable that oxide ores be excluded from the circuit,

It will be noted that labour, sodium cyanide and milling, both
in power consumption and grinding media, account for soma 75
per cent of the overall operating costs. Particular attention
must, therefore, be given to these Ítems if operating costs,
already high, are to be kept to economic levels.

2. CAPITAL CDST ESTIMATES:-
The following estimares cover capital costs for

(i) 'IDO tprs per day crushing , milling, cyanidation and
gold recovery plant.

(ii) 700 tons per day crushing, milling, cyanidation and
gold recovery plant.

(iii) ZOO tons per dúy crushing, milling, fldtation,
cyanidation and gold recovery plant.

Item : Case A Case _B Case
Crushing Bs. 1 935 000 2 301 000 2 301 000
Milling and Cyanidation 7 07B 000 8 037 000 7 3 08 000
Tailings Disposal 276 000 276 000 276 000
Civil Works 1 095 000 1 313 000 1 095 000
Shipping, Insurance, etc. 2 301 000 2 062 000 2 309 000

Total Bs.12 765 000 15 589 000 13 369 000

These escimated capital costs are inclusive and cover purchasing
of equipment, railage, shipping, Insurance, handling, delivery to
site and all installation and erection costs. The plant equipment
schedule for the three cases can be seen in Appendix No. 6.
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3. OPL’RATING C05T E5TIMATE5:- (Refer to Appendix No. 7 for details)

The follcwing estimates cover operating costs for:
Case A 400 tons per day crushing, milling, cyanidation

and gold recovery plant.
Case B 700 tons

and gold
per day
recovery

crushing,
plant.

milling, cyanidation

Case C. 700 tons per day crushing, milling,
cyanidation and gold recovery plant.

flotation,

Bolivars per 30 day month - 1970 pr.ices
Item Case A Case B Case C

L a b □ u r
Supervisión Bs 15 411 Bs 15 411 Bs 15 411
Assaying B 350 8 350 8 350
Operation 30 203 30 203 34 587
T o "ü s 1 53 964 ' 53 964 58 348

Power
Crushing 1 305 2 043 2 043
Milling 10 869 35 085 11 283
Flotation — — 7 304
Cyanidation 2 980 3 546 1 818
F iltration 2 594 3 278 3 179
Gold Recovery 2 254 2 919 2 919
Smelting 341 341 341
Miscellaneous 1 601 1 601 1 601

29 944 48 813 30 488

Chemicals

Sodium cyanide 22 840 39 984 34 986
Lime 4 374 7 655 1 922
Zinc D ust 5 834 10 210 10 210
Leed A cetate 667 1 061 1 061
Acids 2 335 4 087 4 087
Other 2 955 5 639 5 639
Flotación Reagents — — 29 662

39 013 68 636 87 477

□peration

Crushing 8 928 12 600 12 600
Milling 34 250 59 720 38 271
Pumps - 5and 2 934 4 400 ■ 2 657

Solution 893 929 890
Vacuum 1 308 1 744 1 308
Compressor 916 1 222 612
Other 230 260 260

Flotation - — 3 16 5
F iltration 623 1 047 623
Miscellaneous 1 270 1 949 2 072

Assaying 1 495 1 495 2 126
52 847 77 989 62 822

TOTA L:- Bs 199 329 Bs 249 402 Bs 239 135

■. peratinq cost per ton
milled Bs 16.61 11.88 11.39
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4. METALLURGICAL APPRAI5AL:- ;. _ _——————— (
The predominant gangue minarais are quartz, calcite, chlorite
and iron and copper sulphides. The gold grains are mostly less
than 29 micron in diameter and occur, together with chalcopy-
rite, as inclusions in pyrite. The rock moy be described as a
quartz chlorite schist with disseminated pyrite. '
The ore, assaying about 22 grams per ton (see geological report),
appears to be free milling and arriendadle to conventional treat-
ment with sodium cyanide. The ore does, however, require fine ¡'í
grinding to virtually all passing 74 micron (200 mesh Tyler) to
achieve optimum liberation and fairly high cyanide consumptions
to achieve optimum dissolution. Recovery of gold should exceed i'
94 per cent.

’""íThe ore has a hardness similar to that of the quartzites on the
Witwatersrand (a Bond work Índex of 14.5). The finely milled
and cyanided ore has poor settling and filtering characteristics
and adequately sized equipment must be ailowed for these duties.
In pratice, flocculants and filter aids will have to be added
to the finely ground pulp. í.

The ore appears to be very amenable to concentra trun by flota-
tion due probably to the intímate association of gold with pyrite.
Flotation of a coarsely ground product all passing 208 micron
(65 Mesh Tyler) yielded gold recoveries of 97 to 98 per cent in
concentrations ranging from 20 - 25 per cent by weight. Reagent }'.!
consumptions were, however, fairly high, particularly copper sul- ¡j
phate. In practica, operation with a return water circuit could
well reduce these consumptions appreciably.
Cyanidation of the flotation concéntrate after regrinding to
74 micron resultad in poor gold recoveries, under 80 per cent
(mowat). These recoveries can, however, be improved substantially
by using the following techhicques: pre-aeration of the flotation
concentrare at controlled pH; regrinding of the aerated concéntrate
in cyanide sclution; cyanidation at relatively high cyanide concen­
trations of the reground product in Pachuca type agitators. In this
way overall gold recoveries only slightly inferior to those obtained
by fine grinding and cyanidation of the entire ore can be achieved.
Overall cyanide consumptions in both cases will be very similar. ~

Dissolution times did not appear to be critical and very little
iriiprovement in gold recovery was obtained by íncreasing the time
of dissolution from 24 to 48 hours. The strength of the cyanide
solution could well be more important.

5. LABORATORY TESTWORK:- (Refer to Appendix No. 8, 9, 10, 11 for
details. )

The following summarises the more important findings from test-
work carried out on samples of sulphide ore, oxide ore and mixed
sulphide-oxide ores, which were taken during the local investigation
in February, 1970. The sulphide ore sample was taken from the
5osa Mendez-Union mine and it has been assumed that the Colombia
ore will have similar characteristics.
5.1 Sulphide Ore.

Cyanidation of the sulphide ore milled to all passing 200 mer.b L,
(93 per cent passing 325 mesh) gave an average gold recovery
of 95.1 per cent from an ore assaying 6.2 grams per ton. Dis­
solution times longer than 24 hours did not appear to improve
recovery and, in fact, might increase consumption of cyanide.
Cyanide consumptions of 0.80 kilogram per ton or less should be
obtained in practice.
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The milling Circuit will consist of a 5 feet diameter b y 12 feet
Marcy rod mili operating in open Circuit and two 9 feet diameter
by 9 feet Marcy grate discharge ball milis operating in parallel
and in closed circuit with a 24 inch diameter linatex lined
hydrocyclono and an 8/6 F Warman sand pump. A otendby cyclone
and pump will be provided, together with a vertical spindle spil-
lage pump. Ore will be milled in cyanide solution to about 95 !’.•
per cent passing 200 mesh (Tyler).
A steady head tank has been included to ensure that dilution
water to the milling circuit is kept constant. This facility,
together with automatic control of the feed tonnage, should
enable the mili operators to maintain máximum efficiency at all
times. >
The cyclone overflow will be laundered to two 75 feet diameter •■■
by 10 feet torque drive thickeners, operating in parallel. Thick­
ener overflow will be pumped back to the mili water tank; if
necessary some of the thickener overflow can be pumped oirectly
to the unclarified solution storage tank to control the amount r.
of gold-bearing solution in the milling circuit.

Thickener underflow at about 50 per cent solide will be pumped
vía diaphragm and centrifugal pumps to four 22{- feet diameter !■■
Pachuca tanks arranged in series. Cyanide and lime will be added
to the thickener underflow to maintain rhese reagent concentrations r
at the desired levels in the Pachuca tanks. ■■

Cyanided pulp from the last of the Pachuca tanks will gravitate
to two 16 feet diameter by 16 feet rotary drum filters operating
in parallel. Sufficient wash water will be added to the filter
caks to ensurs mínimum soluble gnld loases. Filiar calce will be
repulped and pumped to the teiling Or slime dam. Pregriant gold-
bearing solution will be pumped via a fíltrate pump to the un­
clarified solution storage tank. r.

The pregnant gold-bearing solution will be clarified in a Stellar
type filter. A similar unit will be provided for the precipitation
of gold using zinc dust. Both filters will be fitted with air-
operated diaphragm valves controlled from an air pilot valve con­
solé. Tonnage indicators on each filter, together with pressure
gauges, will be included. The Stellar filters use a pre-coat
of diatomaceous earth and the associated equipment for mixing and
coating the Stellar filters will be incorporated. Also included
are a low level Crowe de-aeration tower, vacu um pump, emúIsifie.r,
zinc dust and lead acétate feeders.

Barren solution will be pumped from a storage tank to.oe used elther
as make-up in the milling circuit, or as wash .on the rotary drum
filters or both. >.

Gold hearing precipítate will gravitate for treatment in mechanically
c.gitated wooden vats with dilute sulphuric acid. After settlement
the clear supernatant zinc sulphate solution will be pumped to the
zinc sulphate storage tank. The acid treated gold-bearing preci­
pítate will then be pumped through a Johnson filter press. The
filter cake will be treated in a Barnes-Birlee electric calcining
furnace fitted with stainless steel trays. The calcines will be-
smelted in a Barnes-Birlee Mark IV Are Gold Smelter. The furnace
comprises basically a conventional type submergetí are furnace con-
sisting of a brick-lxned steel bowl with three electrodes so ar~
ranged that they can be lowered and raised in and out of the charge
in the bowl.

4 0/
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Thickening tests carried out on pu.lp samples leached with
cyanide indicated that the settling characteristics of the
finely milled pulp were affected adversely by increasing the
percentage solids in the thickener feed, but markedly improved
by the addition of a flocculant (in this case"Superfloe").

Filtering tests carried out on pulp samples leached with cya­
nide indicated that the pulp had poor filtering characteris­
tics and that filter duties of only 0.3 tons/ft. 2/24 hours
could be éxpected in practice. This was most unsat.-sfactory
and tests uding filter aids indicated that these duties could
be improved to over 0.45 tons/ft2/24 hours.

The ore was readily amenable to flotation using copper sul-
phate, xahthate and Aerofloat collectors. The following
tabulation shows the effect of fineness of grind on gold re-
covery in rougher flotation concentra-tes:

Percent passinq Concéntrate Recovery
325 mesh VJe .i q h t

% Gold
%

5 u 1 p h u r
50.3 10.74 98.13 n. d.
65.3 12.90 98.52 n. d.
84.0 16.92 98.60 97.95

The results indicated that very good recoveries of gold (cver
98 per cent) could be obtained at relatively coarse grinds.
They also indicated that the good recovery of gold was almost
certainly due to its cióse association with pyrite since sul-
phur recoveries were also very high. Unfortunately, the low
gold valué of the sulphide ore sample made is difficult to
predict what the weight per cent of the concéntrate might have
for an ore sample assaying 22 grams per ton. Nevertheless,
flotation tests confirmad the results obtained by Mowat and
it is reasonable to assume that a normal ore sample will yield
flotation concéntrales of not more than 25 per cent by weight
of the ore .

Thickening tests carried out on reground flotation concéntrate
samples indicated that the settling characteristics would be
more or less similar to those of the finely ground ore.

Filtering tests carried out on reground flotation concéntrales
indicated that the finely ground concéntrales had very poor
filtering characteristics, and filter aids would be required
to improve filtration characteristics.

5.2 Oxide Ore.
Cyanidation of the oxide ore milled to all passing 200 mesh
(98 per cent passing 325 mesh) gave gold recoveries ranging
from 97.9 per cent to 99.5 per cent, dissolutions being higher
with increasing cyanide additions and consumptions.

Thickening tests carried out on pulp samples leached with
cyanide gave some anomalous results, but generálly appeared
to indícate that with flocculantá, settling characteristics
would be similar to those for the sulphide ore. Filtering
characteristics, however, appeared to be uniformly poor. In
fact, it appeared that conventional vacuum filtration of
finely milled oxide ore might not be feasible in practice.
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The oxide ore was amenable tú flotation using the same reagent
combination as that for sulphide ore, although not as selec­
tiva. The following résults are typical:-

Percent passinq Concéntrate Recovery
325 mesh Weiqht

Gold
96.0 33.24 96.14

Although selectivity and recovery are inferior to that ob-
tained for the flotation of the sulphide ore, oxide ore can
nevertheless be floated with a fair degree of success.

5.3 Mixed Sulphide-Oxide Ore.
Thickening and filtering tests on a mixture.of 80 per cent
sulphide ore and 20 per cent oxide ore indicated that the re-
sults would be more or less similar to those obtained on
straight sulphide ores.

It can be seen generally. that although the treatment of sul­
phide and oxide ores, either separately or in mixtures, pre­
senta few problems in the extraction of gold by cyanidation,
their settling and, in particular, filtering charasteristics
tend to be uniformly poor.

6. CRUSHING PLANT:-

The crushing plant has been designed with particular regard to
simplicity of operation and maintenance. For this purpose a two
stage open Circuit crushing plant has been selected. Adequate
storage has been allowed for both coarse and tice ore bins, to-
gether with surge capacity of three hours. The plant will opérate
six days per wéek, eight hours per day and will crush run of mine
ore to a nominal minus -f inch (19.05 mm) .

The flowsheet, except for equrpment sizes, is the same for both
the 400 and 700 ton per day crushing plants. The 700 ton per day
crushing plant is described below.

Run of mine ore will be delivered to a 50 ton capacity mild steel
shaft bin fitted with rep-laceable liners. Ore will be withdrawn
from the bin via a Telsmith 24 inch by 5 ft. reciprocating píate
feeder on the No. 1 conveyor belt (36 inch wi’dth) and then to a
25 by 36 inch Telsmith overhead eccentric type jaw crusher. The
crushed ore at minus 4 inch (101.6 mm) will be conveyed via No. 2
conveyor belt (30 inch width) to a mild steel coarse ore bin with
a live capacity of about 700 tons. Ore will be withdrawn from the
bin via a Telsmith 24 inch by 5 ft. reciproca'ting píate feeder on
to No. 3 conveyor belt (30 inch width) and then to a' single deck
Vibro-King vibrating screen fitted with a t inch (19.05 mm) screen
cloth. Minus y inch material will dischargeon to No. 4 conveyor
belt (24 inch width), plus -J- inch material will be brushed in a
5ymons standard 4 foot cone crusher set at -I inch (15.87 mm) and
then discharged on to No. 4 conveyor belt. The crushed ore, at
nominal minus inch, will be discharged into two mild steel fine
ore bins, each with a live capacity of 700 tons.
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Features of the CTUshing plañí include crawl teams and hand-operated
cranes over both the primary and secondary crushers, a tramp iron
magnet ahead of the vibrating aereen, sequence starting and a cen-
tralised electrical control panel. The design of the ore bins is
of the non-plug flow non—segregating type.

TREATMENT PLANT:- (Refer to drawing Z 259 for layout.)

7.1 Design Basis.
The treatment plant will be required to treat 70D tona crushed
ore per day and to opérate continuously 24 hours per day, seven
days per week. In view of this, preference has been given,
where possible, to the installation of two smaller units
rathe-r than one Idrge unit and to the provisión of standby
equipment wherever necessary. Thus the milling Circuit will
of one rod and two ball milis, the cyanidation Circuit of
two thickeners and two rotary drum filters, Although it is
obviously more expensive to do so, it is considered tiiut the
saving in production when one unit is off lino will more than
off-set the extra cost. Almost all pumps Whether s-nc, sclu-
tion, vacuum or compressor, have standbys, Spiilage pumps
have been included for all milling circuits, in cv'ir tener
tunnels and under rotary filters. In this w-?y the plant can
be properly. hosed. down and kept clean.

Automatic sample cutters will be provided wherever necessary
so that reliable and representativa samples can be obtained
at all times and proper metallurgical control exercised.

Features of the overall plant design are:the central location
of the foreman and shift bosses offices so that operation of
the rod and ball milis, rotary drum filters, Stellar filters
and smelt houses can be easily seen'and supervisad: lining
up of rod and ball milis to simplify access by overhead crane :
provisión of a centralised electric control panel for all
Ítems except the rod and ball milis.

From a metallurgical point of view, features of' the plant are
the rod and ball milling Circuit which, intuir experience of
treatment of similar tonnages and grinds, ñas been shown to
be both flexiole and e'fficient; cyanidation of the finely
ground ore in air agitated Pachuca tanks where the height or
the tank considerably exceeds the diameter, In this way the
oxygen requirements for the dissolution of gold by cyanide
will be better satisfied. Finally, filtering i'nstead of
counter-currcnt washing of-the cyanided pulp will result in
the reduction of soluble gold losses to under one per cent -
typical of Rand metallurgical practica.

7.2 70D Ton per day milling, cyanidation and gold recovery plant.

This section has been designed to'treat 700'tons crushed ore
per day and to opérate 2'4 hours per day, seven days par week.
Dverall recovery of gold should exceed 94 per cent from
sulphide ore assaying about 22grams/ton.

Crushed ore from the fine ore bins will be withdrawn via two
vibrating feeders onto No'. 5 conveyor beit ('24 inch). A
weigntometer will automatically regúlate tna vibrating feeonrs
and so control the tonnage of ore fed to the rod mili. Pro­
visión will be allowed to control, the weightometer rometely,
together with faciliti.es for indicating, recording and inte-
grating the tonnage fed to the mii'.ing Circuit.

faciliti.es
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The -.'1 will heve a capacity of approximately 700 kilogram
of slime and flux.
It is anticipated that calcining will be carried out once a
week and smelting once every two weeks.
The smelt house will be a suitably constructed brick building
with a concrete floor and fitted with two access doors, one
on the ground floor for ingrese and egrese of all material and
final product, and one on the operating floor lead ing. f rom the
Stellar filters to the acid vate. The smelt house will be
properly equipped with strong room, scale, sink, flux bins,
burglar proofing, etc.

7.3 7QQ Tons per day millinq, flotation, cyanidation and qold
recovery plant.
CrUshed ore from the fine ore bins will be withdrewn and fed
to the rod mili exactly as described under 7.2.
The milling Circuit will, however, consist of smaller unios.
The rod mili will be 5 feet diameter (sheli dimensión) by 12
feet rod mille operating in opeo circuit and crie 9 fgjú diameter
by 6 feet Marcy grate discharge ball mili operating in ulosed
Circuit with an 18 inch diameter linatex lined hydrocyclone
and a 6/4 E Warman sand pump. Standby cyclone and purr.p and
vertical spindle spillage pump will be provided. Ore will be
milled to about 90 per cent passing 65 mesh (Tyler) in fresh
water. A steady head tank will ensure that dilution water to
the milling circuit can be readily kept constant.
Cyclone ovsrflow will gravitate to two 0 feet diameter by 8 feet
heavy duty conditioners in series where the pulp will be con-
ditioned at 30 per cent solids for 15 minutes with copper sulphate
followed by rougher flotation in a bank of 15 Denver No. 24
flotation machines. The flotation cells will be arranged in
series, as three banks each of five cells. A reagent combination
similar to that developed by Mowat will be used for the recovery
of the gold-bearing suphide minerals.

The rougher flotation concéntrate will be pumped to two 15 feet
diamstor Pachuca tank? for pre*-aeratitjn  at a controlled pH of
ebout 9.2> The pici-aeratüd pulp will thon grevitgte to a ro-
grlnd circuit consisting of a 6 feet diameter (sheli dimensión)
a 7 feet Marcy grate discharge hall mili operating in SÍOBÉd
circuit with a 10 inch 10 degree linatex lined hydrocyc J.ooe
and a Warman 4/3 D sand pumo. The flotation concéntrate will
be milled to about 95 per cent passing 200 mesh in cyanidc solution

Cyclonc overflow will gravitate to a 60 feet diameter by ¡3 feet
torque drive thickener. Thickener overflow will be pumped to the
unclarified pregnant solution solution storage tank. Thickener
underflow will be pumped via diaphragm and centrifugal pumps
to four 15 feet diameter Pachuca tanks arranged in series. Cyanide
and lime will be added to the thickener underflow to maintain the
desired strengths during cyanidation.

Pulp from the last Pachuca will gravitate to two 10 feet diameter
by 12 feet rotary drum filters. After washing the filter caite to
minimise soluble losses, pregnant gold--bearing solution r.ill be
pumped by the filtrate pump to the unclarified pregnant solution
storage tank. Thereafter the process and equipment are identical
to that described under section 7.2,
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Flotation tailings will gravity to a 75 feet diameter by 10 feet
torque Orive thickener. Thickener overflow will be pumped
back to the primary milling and flotation circuits to provide
dilution and launder water. Thickener underflow will be re-
pulped with barren filter cake and pumped to the tailings or
slimes dam.

3. SLIMES DAM:-

The dam, some 1 100 meterá from the treatment plant, will be si-
tuated at the head of a valley, thus reducing to a minimum the
catchment atea on which rain water can fall and endanger the
stability of the dam. The construction will consist mainly of an
earth embankment, a retaining wall to forra the downstream wall of
the dam and thus to retain the slime tailings. A penstock will be
installed to drain off the settled clear solution, The solution
run off will be retained in a small sump and will be pumped back
for re-use in the plant. Excess run-off during rainy weather will
be run to waste.

The area required to limit the average size of the slimes dam
floor to 150 mm per month will be about 20 hectares, The exact.
lucation, length and height of the dam wall, will require daxailad
survey. It is probable that the preliminary wall will be auout
600 metres long and the length of the dam down the valley wi.l 1 be
about 000 metres.

The slime residuo will be delivered
hydrocyclones to sepárate a coarser
tion near the wall, and a finer and
in the centre of the dam.

by pipe to a series of small
and drier fraction for deposi-
wetter fraction for deposition

9. OXIDE DRE:-

Labor.atory testwork on an oxide ore sample taken from surface
workings gave the following results:-

(i) Gold valúes were very evenly distributed through-
out the size fractions and the ore sample, when
crushed to minus 10 mesh (Tyler), contained over
60 per cent minus 325 mesh material.

(i.i) Cyanidation of finely ground material gave
excellent gold dissolutions, but with slightly
higher cyanide and lime consumptions when com­
pared with those for the cyanidation of sulphide
ore.

(iii) The finely ground oxide ore had very poor thicken-
ing and filtering characteristics.

Provisión for treating ore oxide has been allowed for in the over-
all plant design. This will consist of an ore bin, rotary scrubber,
cyclone, thickener and two batch Pachuca agitators for pre-treat-
ment of the ore with lime before joining the sulphide ore for
cyanidation. A weightometer and automatic sample cutter have
been included for determining the gold contení of the oxide oro.

The capital cosí of the oxide ore treatment plant is estimated
Ds, . This is for expenditure on the proposed future
addition as can be seen on drawirg 2259.



It is recommended that no treatment of oxide ore be considerad until
the sulphide plañí is operating satisfactorily.

COMMISSIONING AND PERSONNEL TRAINING:-

It is proposed initially that the mili superintendent be óne of
Minervens sénior metallurgical personnel. All other personnei on
the treatment plant will be locally recruited.

During the commissioning of the plant, three experienced Minerven
shift bosses will be seconded to the Colombia Gold Mine to help
with the start-up and the train local personnel in the proper
operation of the plant. It is anticipated that the commissioning
and personnel training will take from three to six months.

It is intended to make full use of the new assay laboratory at El
Perú. Provisión has been allowed for in thp estimates for one oí
Minerven's assayers to be seconded as Chief Aesayer for a short
period, but this may well prove unnecessary.
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OPERATING COST ESTIMATES

Operating costs have been estimated based on 1970 meteríais prices,
labour rates and power costs and on the mine and treatment plant de-
sign as outlined in this report.

1. LABOUR:-

The manpower requirements are based on work standards which are
considered realistic for the El Callao atea.

It is most important that reliable and trustworthy staff be
selected to opérate this mine and good management will be of
prime importance to a successful operation. It has been assumed
that the following will be highly experienced foreign personnel
and that Venezuelans will be trained to f-ill these key positions:-

Mine Manager ■> 1
Plant Superintendent 1
Engineer 1
Administrator 1
Geologist 1
Mine Captain 1
Plant Foreman 1
Shift Boss (plant) 4
Shift Boss (underground) 3
Chief Assayer 1
Developers 3

TOTAL:- 17

The total mine complement will amount to 300.

Depending on the ability of the Venezuelan staff it may not be
necessary to employ foreign Developers, although this will be
necessary during the pre-production development stage.

The adjusted daily rate was calculated as- follows:-

DAYS
(a)

(b)
Six days worked, seven day paid

Public Holidays
50

15
(c) Severence 15
(d) Family bonus 15
(e) Vacation 15

TOTAL:- IIP
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Included in overheads is the cosí oí" operating a bus for trans-
portation of the workers to and from the mine. An estímate of
10/í of the daily basic wage has been assumed for social securi-
ty benefits. Death benefits are also covered.

Details of the various labour categories and labour cost details
are included in Appendix No. 7. The labour retes are relative to
1970. A proposed organization chart can be seen on Drawing No. 276.

2. MATERIALS : -
The prices of mataríais are based on 1970 prices and on the
assumption that these will be obtained in Venezuela from local
suppliers.

3. POWER:-
The power tariff was obtained from the power supply authority
during the local investigation in March, 1970. Power costs
are based on estimates of consumed power for each electrically
driven machine.

Estimates of consumed power can be seen in Appendix No. 14.

4. SUMMARY DE OPERATING COST ESTIMATES:- ■

Operating Cost Analysis. (30 Day Month ).
Mining Cost.

Labour
Explosivas
Rock Drilling
Power
Shaft Operation
01 h e r

TOTAL MINING

Bs

Bs

PER DAY:

6 827
2 972

344
1 286

301
1 645

PER METRIC TON:

«i

Bs'

Bs

9.75
4.25
0.49
1.84
0.43
2.35

19.1113 375

Ore Treatment Cost.

Labour Bs 1 799 Bs 2.57
Power 1 627 2.32
Chemicals 2 100 3.00
Operation 2 B46 4.07
Assaying 188 0.27 •

TOTAL ORE TREATMENT Bs 8 560 Bs 12.23 •i-.V.'. I

Administration Cost. '■ ' ■

Labour Bs 3 987 Bs 5.70
Travel 387 0.55
Insurance and Pees 486 0.69 1

Diamond drilling 1 093 1.56
Other 1 764 2.52

TOTAL ADMINISTRATION Bs 7 717 Bs 11.02

TOTAL OPERATING COST:- Bs_ 29 _652 Bs__42¿36 ív ■

■ •

■ • f .1 ■ • '

-- 1 ■ ■ ■ • »

<•

■ ‘ ; A
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5• ANALY5IS OF OPERATING COST ESTIMATE5 : -

%

45

DAILY
LABOUR
COST:

DAILY
□ THER
COST;

DAILY
TOTAL
C05T:

Mining Bs 6 877 Bs 6 548 Bs 13 375
Ore T.reatment . 1 799 6 761 • 8 560
Administration 3 987 3 730 7 717

TOTALS: Bs 12 613 Bsl7 039 Bs 29 652

43% 57% 100%
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ESTIMATED CAPITAL COST OF BRINGING THE MINE
TO PRODUCTION.

1• GENERAL.
A shaft sinking and plant and Services construction programme
lias been planned for the purpose of bringing the mine to the
recommended production rate of 700 tons treated per day in the
shortest time. As can be seen on the bar chart on Drawing No.
Z 320, this could be achieved in about thirty months.
Based on the mine and treatment plant designs the necessary
Services have been designed and selected. Very little use can
be made of existing Services in the El Perú area other than the
Mocupia power plant, the El Perú explosive magazines, the exis­
ting workshop facilities and perhaps various houses and the
hospital, These Ítems have been taken into account for the
capital cost estimates.
Equipment for the mine and treatment plant and Services have
been designed and chosen utilizing the following principies:

(a) Economy
(b) 5uitability
(c) Standardization

(d) Ava.ilability and price of spares.

A compromise has been made between mechanization and manual
methods for the most economical end results,
In the shaft sinking and plant and Services construction pro­
gramme it has been assumed that all skilled and unskilled
labour will be Venezuelans and that only key foreign super-
visory personnel, amounting to about fifteen, will be required.
Arrangements must be made with the power supply authority for
the erection of the proposed power line from the Macagua dam
to El Perú as soon as possible after the decisión is made to
proceed with the project,

A summary of the estimated capital cost of bringing the mine
to production follows :

ESTIMATED CAPITAL COST OF BRINGING THE MINE TO PRODUCTION

Summary.
SERVICES:

Power Supply Bs 2 854 000
Water Supply ' 644 000
Compressed Air Supply 644 000
Staff Housing 1 289 000
MineWorkshops 184000
Mine Warehouse 184 000
Mine Offices 368 000
Mine Vehicles 736 000
Surface General B29 000

Total Services Bs 7 732 000
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The sub-headings forming the above summary will be discussed
b e 1 o w.

CIVIL WORKS:
Total Civil Works Bs 3 544 000

MINE DEVELOPMENT:
Access Shaft - Sinking equipment Bs 2 301 000

- Permanent equipment 4 050 000
Shaft sinking 4 603 000

Ventilation
shaft - Permanent equipment 184 000

- Rehabilitation 368 000
Pre-production Development 2 762 000
Development and stoping equipment 1 105 000

Total Mine Development Bs 15 373 000

ORE TREATMENT PLANT:
Crushing Bs 2 301 000
Milling and Cyanidation rj 8 837 000
Tailings disposal 276 000

Total Treatment Plant Bs k 414 000

DESIGN, OVERHEADS AND SUPERVISION:
Design and Overheads Bs 2 218 000
Site Supervisión:

- Sinking 3 130 000
- Development 1 749 000

Total Design, Overheads and Supervisión Bs 7 097 000

OTHER:

Operating Stores Bs 837 000
Equipment Transportation 3 816 000
Insurance 572 000

Total Other Bs 5 225 000

GRANO TOTAL:- Bs 50 385 000

The above capital cost estimares are all based on December,
1970, equipment and materials prices, power and labour rates
and Insurance and shipping costs, These estimates were made
in S.A. Rands and converted to Bolivars on the basis of R1.00
= Bs. 6.23, In these estimates no allowance has been made
for any Venezuelan custcms duties and taxes on the foreign
componente.
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2. SERVICES

2.1 Power Supply:

The proposed power retículation diagram and power
distribution diagram constitute Appendix No.12 and
No. 13 res pectively.
It is planned to arrange a temporary, power supply from
the existing Mocupia power plant by overbauling the two
Fairbanks Morse sets and installing additional diesel
alternator sets for standby purposes. This is for
power supply during the shaft sinking and construction
programme, Transmission Systems will be installed for
power supply to the shaft sinking hoist, compressors,
water supply and surface general from the Mocupia power
plant.
Permanent power supply will be from the Macagua hydro-
electric scheme situated on the Caroni River about 160
kilometers from El Perú. The power line will be instal-
léd by the power supply authority," Edelca, from whom
power will be purchased when the mine is in production.
It is expected that the installed capacity of the mine
will be about 4 000 kilowatts.
It must be stressed that power must be available to the
mine immediately on completion of the construction
programme, about 27 months from the start of the programme.
Reference to the prospect duration chart indicates the
timing required.
The permanent supply terminal will be situated at the
treatment plant, and provisión has been made in the
Capital Ccst estímate for the necessary switchgear,
transformers and cables to connect to the permanent
supply.
The power distribution and cable specifications can be
seen in Appendix No, 14.

2.2 Water Supply:

The total water requirement for the proposed Colombia
Gold Mine is 1 D00 cubic meters per day.

It is recommended and has been assumed that the perma­
nent water supply will be from the Rio Yuruari which is
situated about 3^- kilometers from the mine. A sample
of river water previously analysed indicates that this
water is acceptable for plant operation. However,
water for domestic use, i, e.. houses, mine office,
underground and changehouse, will be treated before use.

A ampie of water taken from the Sosa Mendez underground
workings was evidently also analysed and found to contain
a high percentage of calcium and magnesium sulphates and
carbonates. This water would be unacceptable, as the
rapid precipitation of the contained salts in pipe lines
restricts their capacity and necessitates costly cleaning
operati ons.

Water will be dammed, for use during the dry season, by
the construction of a weir on a rock expuso re across the
river at Nacupai. The water will then be pumped through
a six inch pipe line to the mine, where adequate storage
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facilities consisting of a steel storege reservoir
and steady head tank and filtration plant, for domestic
water will be installed.

2.3 Compressed Air 5upply:

A temporary compressed air supply for shaft collar
excavations and initial site work will be provided by
e portable, 600 cubic feet per minute diesel operated
machine.
The permanent supply will consist of a total capacity of
4 000 cubic feet per minute from e number of machines.
The permanent units will be motivated by electric power
and will be installed in two stages.
Stage one will cater for 2 000 cubic feet per minute
(2x1 000 c.f.m. units) and will be installed at the
start of the capital expenditure programmo to cater for
shaft sinking and development requirements. Stage two
will also be 2 000 cubic feet per minute (1x2 000 c.f.m.
units) but will only be required near the end of the
capital expenditure programme.
The low pressure air required in the ore treatment plant
for pachuca and filter blow-off duties will be generated
by a compressor specified in more detail in the pump
schedules. There will be a connection to the main
compressors for emergency use. The compressors will be
housed adjacent to the main hoist building.

2.4 Staff Housinq :

Five well-designed permanent houses will be provided for
sénior personnel. Each house will be complete with three
bedrooms, lounge, dining area, bathrooms, kitchen, toilets
and all necessary Services. Houses will be designed to
suit the local climatic conditions and will form part of
the mine complex. At this stage siting has not been
finalized .

A single quarters building will be provided to accommo-
date about five persons and will also be complete with
lounge, dining atea, kitchen and toilets. This will be
used during the sinking period to accommodate foreign
supervisory personnel and will then be used as a guest
house.

2.5 Mine, Workshops and Offices:

The main office, as indicated on Drawing No. Z 250, will
be of a permanent nature and will be provided with the
necessary furniture and office requirements and will be
air-conditioned,

The temporary workshop will be a steel-framed structure,
with corrugated, galvanizad iron cladding and concrete
floor. Only initial machine tools and small equipment
will be provided as use will be made of theEl Perú work-
shops until such time as permanent workshops have been
equipped.

The change house will be suitable for underground and
surface personnel and will be equipped with siiower and
toilet facilities. The change house building will
consist of a steel-framed structure with suitable cladding
and will inelude a lamp room and laundry. Arrangements
for clean and dirty rooms with showers between are recommended
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Electric hot water boilers in the change house will
provide water for the ablution facilities. In the
initial stages, sewerage will be septic tanks together
with adequate french drains.

2.6 Warehouse :
A warehouse building of about 2 500 square feet (232
square meters) with a concrete floor will be provided.
The building will be fabricated from standard mild
steel sections with galvanized iron roof and side Wall
cladding. Provisión will be made for racks, shelving
and interior furnishings. The warehouse yard atea will be
fenced and an off-loading gantry and crawl beam will be
installed <•

2.7 Mine Vehicles:
Planned transport requirements for the mine inelude the
provisión of motor cars for the sénior personnel, light
delivery vehicles for departmental use and a bus for
transport of workers to and from the village.
A tip-truck for rock handling and a fíat back truck for
transport of warehouse Ítems have been included.
As it is proposed to use the existing explosiva magazines
at El Perú, a special explosivas transport vehicle will
be used for transportation of explosivas to the mine.

2.8 Hospital:
It has been assumed in the capital cost estimates that
the hopsital facilities available at both El Perú and
El Callao will be made available to the mine for a fea
of Bs . 120.□□ per day per bed occupied.
No provisión has therefore been made for hospital con-
struction, improvement or enlargement. Hospital
personnel have not been included in the mine labour
forcé.

It is proposed to arrange an Insurance policy to cover
the hospital charges to be incurred as part of the
Social Security cover.

2.9 Surface General:

Security fencing will be provided around the perimeter
of the ore treatment plant and shaft area, as well as
internal fences for security purposes. The fence will
be 6 feet (2,4 meters) high, Posts and s.tandards will
be fitted with an overhang carrying strands of barbed
wire.

An automatic telephone exchange System will be installed
and the System will be complete with two incoming lines
and twenty extensions, plus the necessary Instruments.

Necessary site clearing will be done to allow the
erection of all buildings, head-frame and ore treatment
plant. A certain amount has already been completed. A
gravel toad will be graded from the road at Caratal to
the site. Access around the plant and other surface
buildings, together with the necessary drainage, will be
arranged for convenience.
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3. CIVIL WORKS
The foundat!nns for the various ítems of equipment compri-
sing the o.t reatment plant and shaft head arrangements
have been included. Design of the foundations will be
finalized after trial pits have been sunk in the ore treat-
ment plant area, but it is not anticipated that any major
problems will be encountered. Rock mechantes studies have
been concluded to determine if the fact that the ore treat-
ment plant area has been undermined would have an effect on
the statílity of the foundations. The plant has been
orientated in such a manner that no instability of founda­
tions could arise,

4. MINE DEVELOPMENT

4.1 Access Shaft-5inkinq Equipment :

The equipment required for shaft sinking will be
a sinking stage, stage winder and ropes for the
sinking stage. This sinking stage- will be equipped
for mechanical clearing of broken rock in the shaft
bottom. The kibbles will be hoisted by the permanent
hoist. Non-spin ropes together with cross-heads and
jack catches in the headframe will be used, Temporary
tipping chutes will be used for transfer of rock to
the tip-truck for disposal in the Waste tipping area.
The cost of rockdrills and the initial supply of con­
sumadles are also included in this estímate. The cost
of temporary fans, Service columns and sinking cables
and kibbles are also included in this estímate.

4.2 Access Shaft - Permanent Equipment :

The cost of the permanent Steel headframe, together
with the 600 H.P. hoist and ropes with their attach-
ments for the skips and cages have been estimeted.
Permanent Steel buntons and guides, station kingposts
and the ladderway to be installed in the shaft are
included. Various pipe columns, as detailed in Drawing
No. Z 262, will also be installed.

4.3 Access Shaft - Shaft Sinking:

The expenditure to be incurred in the sinking of the
shaft, i.e. labour, explosivas, sand, cement and
stone are the main ítems in this category. Equipment
maintenance costs and spares used during the shaft
sinking period, together with power charges, have also
been included.

4.4 Ventilation Shaft - Permanent Equipment:

It is proposed to provide a reinforced concrete and
brick building over the oíd Mocupia shaft. Provi­
sión will be made for the installation of four fans
in the walls of the building to provide upeast venti­
lation in preference to one large fan, as the small
fans can be installed as required. In case of breakdown
the remaining fans can be used to ventílate the mine,
thus avoiding unnecessary hold-ups. A ladderway for
emergeney use will be provided in the Mocupia shaft.
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4.5 Ventilation Shaft - Rehabilitation:
This work will inelude the opening up and making safe
of the oíd Mocupia shaft. Stoppings will be built to
isolate the shaft from the oíd Mocupia workings and
the mine dewartered and made safe.

4.6 l're-Production Development:
The proposed development methods were outlined nre-
viously in this report and the costs incurred c-uring
the planned four-month period have been estimated.
These costs will inelude the training period for the
development crews and all charges for.labour and
stores used for this work.

4.7 Development and Stopinq Equipment :
Equipment to be used during the pre-production develop­
ment period will consist of Eimco loaders, 4-^ ton
diesel driven locomotivas, two-ton side-tipping hoppers,
airleg-supported jackhammers and sundry small tools,
Scraper winches, together with ropes, snatch blocks and
scraper scoops and jack hammers will be the main Ítems
of stoping equipment used,

5. ORE TREATMENT PLANT

This has been discussed in detail in the Metallurgy section
of this report. The proposed plant layout can be seen in
Drawing No. Z 258.

6. DESIGN, DVERHEADS AND SUPERVISION

6.1 Desiqn and Overheads:

During the initial period after the signing of a shaft
sinking and construction contract to establish the
mine, a considerable amount of activity will take place
in the preparation of detailed designs and drawings and
the recruitment of supervisory personnel will proceed.

The placing of orders and expediting of equipment for
transport to Venezuela will enjoy high priority for the
purpose of starting operations as soon as possible.

For the purpose of supervising the work efficiently, the
foreign contractor's personnel will be required to
visit the site periodically, The cost of these personnel
has been included in the capital cost estímales.

6.2 Site Supervisión :

Local supervisión in Venezuela will be required to
ensure efficient performance of the shaft sinking and
development crews, and to carry out the necessary
administrative functions together with liaison with
Government Departments. This will necessitate certain
transportation expenses and the use of accommodation at
the mine.
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7. QTHER

7.1 Dper./'inq Stores :

□n completion of the development programme, the mine
warehouse will be equipped with a full range of consu­
madles to obvíate long delays if breakdowns occur. The
purchase of these ítems will be carried out over the
period during which the development pf the mine is in
progress. ' ■

7.2 Equipment Transportation:

The transportation of the equipment from the various
foreign sources to port and shipment to Venezuela
constitute the major components of thia cost. Handling
at port in Venezuela, together with transport to and
handling at site are also included.
Contracts will be placed for this work with the most
competitivo suppliers of these Services.

7.3 Insurance :

A contractors ' All Risks insurance policy will be
purchased from international insurance companies to
cover all risks during erection of equipment and
sinking of the shaft.
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GOLD MARKETING AND PRICE

1. SALE AND TRANSFER DE GDLD : -

The existing International arrangements for the sale and
transfer of gold are as follows:-

(a) Existing gold in the monetary System is transferred
at a fixed price of U.S. $35.00 per troy ounce.

(b) Newly mined gold is sold either to monetary autho-
rities at a fixed price of U.S. $35.00 per troy
ounce or on the free market. The free market price
depends on the supply and demand for gold. Several
free markets exist throughout the World, the major
markets being London and Zurich.

2. CONSUMPTION AND FREE MARKET PRICE:-

World consumption of gold in industry and by hoarding at
present exceeds world production and indications are that it
will continué to do so in the future. It is expected that
this excess of demand over the supply for gold will result in
an increasing free market price. The free market price in
London has been in excess of the fixed monetary price of
U.S. $35.00 per troy ounce since Match, 1970 and at the time
of writing is U.S. $36.12 per troy ounce.

3. GOLD CONSUMPTION IN VENEZUELA : -

The consumption of gold in industry and by hoarding in Vene­
zuela currently amounts to about 600 kilograms per month.
Approximately 60 kilograms per month are currently produced
in Venezuela, the balance of Venezuela's requirements is
purchased mainly in Cañada, United Kingdom and Switzerland
at free market prices,

4. MARKETING 0F THE GOLD PRODUCED AT THE COLOMBIA GOLD MINE:-

Production of gold from the Colombia Gold Mine is expected
to average about 430 kilograms per month over a period of
8 years. It will thus be possible to market the entire
output from the Colombia Gold Mine in Venezuela.

It is recommended that the gold produced at the Colombia
Gold Mine be sold for industrial and hoarding purposes in
Venezuela at the ruling London free market price on the
date of the sale.
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PROJECT VIABILITY

The schedule on page 60 shows the projected operating results and
cash flow projection for the Colombia Gold Mine. The following
are the parameters used in this projection.

1. TONNAGE MILLED ,

In this study only the' ore described as Drill Indicated,
Possible and Potential, i.e. 2 036 000 tons has been con-
sidered and no cognisance has been taken of the ore con-
tained in other known ore bodies. At the recommended milling
rate of 700 tons per day the life of the mine is eight years.
For the purpose of this study it has been assumed that the
larger and higher valué indicated ore reserves of the Colombia
ore body will be exploited befóte the Sosa Mendez-Union ore J.
body. During the three months commissipning period it is
expected that a total of 47 250 tons will be treated.

2. RECOVERY GRADE

The ore reserve and recovery grades indicated previously in
this report have been used. Allowance has been made for gold
absorption of 124.4 kilograms in the plant during the first L'
four months of operation.

3 - GOLD SALES ■

It has been assumed that the revenue from the sale of gold
will be received by the mining company one month after the
gold is dispatched from the mine.

4. PRICE 0F GOLD

It is assumed that the gold produced from the Colombia Gold
Mine will be soid at Londan free market psieese Fgr the purpsse
of this study a gold price of U.S. ÍÍ37.SD 'has been uaed. This
price is considered conservativa in view of the expected industrial
demand for gold. “■

Allowance has been made for a refining charge of U.S. ¿0.70 per
ounce.

5. OPERATING COST

6.

7.

The estimated operating cost of Bs 42.36 is hased on 1970 prices
and details can be seen elsewhere in this report. In this study
the operating cost has been increased at the rate of 3^ per annum
throughout the life of the mine to cover escalation of labour ratea
and the cost of materials and power, etc.

EXPLDITATION TAX

This tax is based on 1% of the valué of production at the shaft.

AMORTIZATIDN

The total capital cost of the project has been amortizad on a
straight line basis over the expected eight year mine life.
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0. PñHFir 3HARING

In torms of the Vénezuelan Labour Law employees are to
particípate in the prcifíts of the mine. ín this study it
is assumed that 10% of the operáting profit aftcr deduction !•
of the amortization allowance and exploitation tax will be
allocated for distribution to employees.

9 . PROfJT TAX

In this study it has been assumed that no profit tax will
be payable dufing the First five years of production.
Thereafter profits have been taxed at the ratas set out in
Tarifa B of the Tricorne Tax Law.

10. CAPITAL, TRANSPORTATION AND STORES EXPENDITURE

The estimates as set out previously iñ this report are based
on December 1970 prices. These coste were increased at the
rete of 4¿r% per annum to cover cost escalation of labour
ratas, mining equlpment, mataríais, shipping Insurance, trans-
portation and power. Allowance has been made for post pro­
duction capital expenditure at the rate of Bs 200 000 per
annum. íI
It is assumed that mine establishment will commence in July,
1971, and that the mine will come into production in October,
1973. The phesing of the capital, transportation and stores
expenditure will be as set out in the following tabla:

i

HALE YEAR Ist 2nd 3rd 4 th 5th TOTALS

Capital Bs 000 4931 12089 15287 12449 4054 48810

Transportation ft - 568 3870 - - 4438

Stores and Materials II 221 226 231 235 913

T 0 T A L 5 tí 4931 12878 19383 12680 4289 54161

PROJECT VIABILTTY AND RECOMMENDATION

The rate of return on capital employed, i.e. Bs 54 161 000 is 13.8$.
This is the rate of return which shareholders can expect if the total
capital requirements are raised in the forra of share capital. This
rate of return is considered adequate particularly in view of the
likelihood of proving additional payable reserves and obtaining gold
prices in excess of those used in this study.

It is concluded that this project is viable and it is recommended
that the mine be established and brought into production as soon as
possible.
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E5TIMATED OPERATING RESULTg AND CASH FLOW prqjecTIONS
FOR COLOMBIA GOLD MjNe  VENEZUELA:

. 1971 1972 1973 . 1 974 1975 1976 1977
------------------

1978 1979 1980 1981 TOTALS &.
YEAR 2ND

HALE
1ST
HALE

2ND
hale

15T
HALE

2ND
HALE

1ST
HALE

2ND
HALE

AVERAGES

i

ITons Treatad
iHecovery Grade grams/tor
Gold Produced kilograme
Gold Sold "
Reverme per gram Bs
Dpe’'9ting Cóst pér

l'c Trrjáted Bs

47 250
13,14

620,90
279,45

5,265

62,10

126 000
21,48

2706,05

2577,10
5,265

47,30

126 000
22,40

2822,40
2822,40

5,265

48,20

252 000
22,40

5644,80
5644,80

5,265

49,46

252 000
22,40

5644,80

5644,80

5,265

51,19

252 000
22,40

5644,80
5644,80

5,265

52,98

252 000
22,40

5644,80
5644,80

5,265

54,84

252 000
22,40

5644,80

5644,80
5,265

56,76

252 000
’18,23

4593,75
4799,55

5,265

58,74

226 750
12,60

2857,05
3121,65

5,265

60,80

2 038 000
20,56

41 824,15
41 824,15

5,265

54,93

Revenue Bs 000
Operating Cosí "

1 471
2 934

13 568
. 5 970

14 860
6 073

—

29 720
12 464

29 720
12 900

29 720
13 351

29 720
13 820

29 720
14 304

25 270
14 802

16 435
15 322

iI
220 204 •
111 940 ■

Operating Profit " -1 463 7 598 8 787 17 256 16 820 16 369 15 900 15 416 10 468 1 113 108 264
Le,ss : Exp.loi tation

Fax "
Pro Fit
Sharing 11

Profit i ex "

4 113

4 ig

12 6

53 7

250

1 039

249

992

247

943

245

892
518

244

836
2 340

197

336

807

107 1 786

6 413
3 665

Pro<5:t fiftur faxes "
ftlh- .J..37-0 r !-t unoring

-.esa i Capital
Expenditure "

T ransporta-
tion Ex­
penditure "

Expenditure
en Stores & "
Mstoriala

4 931 12 089

568

221

15 287

3 870

226

12 449

231

-1 467

4 054

235

7 066

100

8 124

100

15 967

200

15 579

' 200

15 179

200

14 245

200

11 996

200

9 128

200

1 006 96 823

50 210

4 438

913

a 1 o 11 c t: 1 -4 931 -12 078 -19 383 -12 680 - 5 756 6 966 8 024 15 767 15 379 14 979 14 045 11 796 8 928 1 006 41 262
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E5TIMATED OPERATING RESULT
FOR COLOMBIA GOLD M

YEAR
1971 1972.. 1973 1974

2ND
HALE

1ST
HALE

2ND
hale

1 SI-
HALE

2ND
HALE

1ST
HALE

2ND
HALE

íons Treated
¡Recovery Grade grams/ton
!Gold Produced kilograms
¡Gold Sold "
¡Rcvenue per gram . Bg

¡Ope^^ting Cóst per
j le Tréáted Bs

47 250
13,14

620,90
279,45

5,265

62,10

126 000
21,48

2706,05
2577,10

5,265

47,38

126 000
22,40

2822,40
2822,40

5,26 5

48,20

[Reverme Bs 000
i
'Operating Cost "
i
Operating Profit "

1 471
2 934

13 568
5 970

14 860
6 073

4 931 12 089

568

221

15 287

3 870

226

12 449

231

-1 463

4

-1 467

4 054

235

7 598

113

419

7 066

100

8 787

12 6

53 7

8 124

100

:Lcss : Expíoitaiion
Tax "

Pro fit

P i p f i i; i a x 11

Pro ' ■ ti! "
' íi nu Fruí ti ffiaríng

Leas : Capital
Expenditure "
T ransporta-
tion Ex-
penditure "

Expenditure
con Stores &• "
Metariaie

Balanoq -4 931 -12 078 "19 383 -12 680 | - 5 756 6 966 8 024



I ROSOLIS AND CA5H FLOW PR0JECTIDN5
' GOLD MINE - VENEZUELA:

5

2ND
HALF

1975 1976 1977 1978 1979 1980 1981 TOTALS &
AVERAGES

126 OOO
22,40

822,40
822,40

5.26 5

. 0

252 000
22,40

5644,80
5644,80

5,265

49,46

252 000
22,40

5644,80
5644,80

5,265

51,19

252 000
22,40

5644,80
5644,60

5,265

52,98

252 000
22,40

5644,80
5644,80

5,265

54,84

252 000

22,40
5644,80
5644,80

5,265

56,76

252 000

‘18,23
4593,75

4799,55
5,265

58,74

226 750
12,60

2857,05
3121,65

5,265

60,80

2 038 000

20,56
41 824,15

41 824,15
5,265

54,93

14 860
6 073

29 720
12 464

29 720
12 900

29 720
13 351

29 720
13 820

29 720
14 304

25 270
14 802

16 435
15 322

1
220 204 '

111 940 '

8 787

126

537

17 256

250

1 039

16 820

249

992

16 369

247

943

15 900

245

892
518

15 416

244

836
2 340

10 468

197

336

807

1 113

107

108 264 ,
i■ I

1 786 '

6 413 ’
3 665 !

8 124

IDO

15 967

200

15 579

' 200

15 179

200

14 245

200

11 996

200

9 128

200

1 006

i

96 823 í

50 210 '

4 438

913

8 024 15 767 15 379 14 979 14 045 11 796 8 928 1 006 41 262
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F INANCE

1. FINANCING DE THE COLOMBIA GOLD MINE

It is recommended that a company be formed to take cession of
the mining concessions and to exploit the Colombia and Sosa
Mendez-Union ore bodies.

By raising a proportion of the total capital requirements for
the establishment of the Colombia Gold Mine in the form of
loan capital the funds to be provided by the shareholders will
be reduced and, at the same time, shareholders will obtain an
increased rate of return on their funds.

It is considered that for a gold mining project such as this it
may be possible to raise about 40% of the total capital require-
ments in the form of loan capital provided that suitable
guarantees can be furnished. The schedule on page 62 shows the
flow of funds which can be expected by-financing the project
with a share capital of Bs 34 000 000 called up in four equal
calis over a two year period and raising loans totalling
Bs 23 200 000 bearing interest at 9-^% per annum and repayable
in equal instalments over the first 7 years of production. By
financing the project in this manner the funds to be provided
by the shareholders will be reduced from Bs 54 161 000 to
Bs 34 800 000 and the rate of return on shareholders' funds
is 15.2% compared with the rate of return of 13.8% in the previdus
chapter.

The possibility also exists of making a proportion of the share
capital available to local privóte investors or institutions with
the object of issuing sueh abares at a premium and/or linking an
equity participation to the provisión of loan funds.

2. CREDIT FACILITIES

Credit facilities are obtainable from several foreign countries
for the purchase of equipment and for specific contract work.
These facilities are usually provided for period of up to 10
years and are made available through exporters and contractora
in the foreign country. In most cases the facilities cover a
large proportion of the cost of the equipment purchased or
contract prices and usually stipulate a minimum content by
valué from the country providing the facility. It is normal
practica for the foreign institution providing such credit
facilities to require guarantees from the local central bank
or from an acceptable Government agency.

As it is intended to contract out the work for the establishment
of the Colombia Gold Mine to a foreign contractor with experience
in establishing and operating gold mines consideration must be
given to using these available credit facilities.
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Share Capital Bs 34 800 000
Loan Capital Bs 23 200 OOP
Total Capital Bs 58 000 000

ESTIMATED OPERATING RE-5ULTS AND'C’ASH FLOW PROJECTID.NS

FOR COLOMBIA GOLD MINE - VENEZUELA
. 5 • • f * - A

63/

Y E A R 1971 1 972 1 973 1974 1975 1976

-

1977 1978 1979 1980 1981 TOTALS
2ND HALF 1ST HALF 2ND HALF 1ST HALF 2ND HALE

Tons Treated 47 250 252- 000 252 000 252 000 252 000 252 000 252 000 252 000 226 750 2 038 000

Recovery Grade grams per ton 13,14 21, 94 22,40 22,40 22,40 22,40 22,40 18,23 12,60 20,56

Gold Produced kilograms 620,90 5528, 45 5644,80 5644,80 5644,80 5644,80 5644,80 4593,75 2857,05 41 824,15

Gold Sold ", 279,45 5399 , 5 5644,80 5644,80 5644,80 5644,80 5644,80 4799,-95 3121,65 41 824,15

Revenue per gram Bs 5,265 5, 265 5,26 5 5,265 5,265 5,265 5,265 5,265 5,26 5 5,265

Operating Cost per I
5¿,84Ton Treated Bs 62,10 •47/ 79 49,46 51,19 52,98 56,76 58,74 60,80

"ivenue Bs 000 1 471 28 428 29 720 29 720 29 720 29 720 29 720 25 270 16 435 220 204

Operating Cost " 2 934 12 043 12 464 12 900 13 351 13 820 14 304 14 802 15 322 111 940

Operating Profit ' " -1 463 16 ; 385 17 256 16 820 16 369 15 900 15 416 10 468 1 113 108 264

Less Interest Pavable " 51 442 . 754 1 064 204 1 889 1 574 1 260 945 630 315 11 128

Profit before Taxes 1
and Profit Sharinq -51 -442 -754 -2 527 <14 1 I 81 15 367 15 246 15 109 14 955 14 786 10 153 1 113 97 136

Less Exploitation Tax 11 4 ■ 239 250 249 247 245 244 197 107 1 782
Profit Sharing " 736 850 835 817 797 773 304 5 112
Profit Tax " 457 2119 727 3 303

Profit after Taxes
and Profit Sharing -51 -442 -754 -2 531 13 206 14 267 14 162 14 045 13 456 11 650 8 925 1 006 86 939

‘ tss Capital Exp, 11 4 931 12 0B9 15 287 12 449 4 054 200 200 200 200 200 200 200 50 210
T ranaportation
Expenditure " 568 3 870 4 438
Expenditura on
Stores and
Materials " 221 226' 231 235 913
Loans Repaid 11 3 314 3 314 3 314 3 314 . 3 314 3 315 3 315 23 200

Add Share Capital
Received 11 8 700 8 700 8 700 8 700 34 800
Loans Received " 1 500 11 000 4 750 5 950 23 200

Balance for Period 3 769 -2 729 -125 16 -870 9 (6 92 10 753 10 648 10 531 9 942 8 135 5 410 1 006

Balance Carried Forward 3 769 1 040 915 931 61 !
Ayailable for Distribution

1 9’ i
53 10 753 10 648 10 531

¡ ■ "ii 9 942 8 135 5 410 1 006 66 178



Share Capital Bs 34 000 000
Loan Capital Ba 23 200 □□□
Total Capital Bs 50 □□□ 000

ESTIMATED OPERATING RE

FOR COLOMBIA '

Y E A R 1971 1972 1973 197
2NL_H£LF_ 1ST HALE 2ND HALE 1ST HALF 2ND HALF

Tons Treated 47 250 252'
Recovery Grade grams per ton 13,14 21,
Gold Produced ■ .kilograms 620,90 5528 ,
Gold Sold ", 279,45 5399 ,
Revenue per gram Bs 5,265 5,
Operating Coat per

Ton Treated Bs 62,10 47,'

’evenue Bs 000 1 471 28
Operating Cost " 2 934 12

Operatinq Profit ' " -1 463 16 '

Less Interest Payadle " 51 442 754 1 064 2

Profit before Taxes
and Profit Sharinq -51 -442 -754 -2 527 14

Less Exploitation Tax " 4
Profit Sharing "

Profit Tax "

Profit after Taxes
and Profit Sharinq -51 -442 -754 -2 531 13
ñas Capital Exp, " 4 931 12 009 15 287 12 449 4 054

T ransportation
Expenditure " 568 3 870
Expenditura on
Stores and
Materials " 221 226' 231 235
Loans Repaid " 3

Add Share Capital
Received " 0 700 8 700 8 700 8 700

Loans Received " 1 500 11 000 4 750 5 950
Balance for Period 3 769 -2 729 -125 16 -870 9
Balance Carried Forward 3 769 1 040 915 931 61
Available for Distribution 1_1



RESULT5 AND CA5H FLOW PROJECTIOK'S

'A GOLD MINE - VENEZUELA
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1974 1975
i

1976

—

1977 1978 1979 1980 1981 TOTALS

i2 OOQ 252 000 252 000 252 000 252 000 252 000 252 000 226 750 2 038 000
-1,94 22,40 22,40 22,40 22,40 22,40 18,23 12,60 20,56
!S, 45 5644,80 5644,80 5644,80 5644,80 5644,80 4593,75 2857,05 41 824,15
>9,5 5644,80 5644,80 5644,80 5644,80 5644,80 4799,-95 3121,65 41 824,15
5,265 5,265 5,265 5,265 5,265 5,265 5,265 5,265 5,265

■7,79 49,46 51,19 52,98 54,84 56,76 58,74 60,80

!8 428 29 720 29 720 29 720 29 720 29 720 25 270 16 435 220 204
.2 043 12 464 12 900 13 351 13 820 14 304 14 802 15 322 111 940

.6 385 17 256 16 820 16 369 15 900 15 416 10 468 1 113 108 264
2 204 1 889 1 574 1 260 945 630 315 11 128

,4 181 15 367 15 246 15 109 14 955 14 786 10 153 1 113 97 136
239 250 249 247 245 244 197 107 1 782
736 850 835 817 797 773 304 5 112

497 2119 ........ 727 3 303

.3 206 14 267 14 162 14 045 13 456 11 650 8 925 1 006 86 939
200 200 200 200 200 200 200 50 210

4 438

913
3 314 3 314 3 314 3 314 . 3 314 3 315 3 315 23 200

34 800

23 200
9 692 ¡ 10 753 10 648 10 531 9 942 8 135 5 410 1 006

9 753 ¡ 10 753 i( 10 646 10 531■ r ■ ■ i | 9 942 8 135 5 410 1 006 66 178
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GDLD PRODUCTION

EL CALLAO AREA

1969

c

APPENDIX NO, 1

A» NATIONAL CONCESSION AREAS

G '.Id Production
Concession Mine Ore Tons g/1 Grams
AUSTIN 1 Morrocoy 17,2 5,87 101

" 2 No. 33 118,4 6,07 719
" 2 Corina 1 43,1 7,01 302
" 4 T rapichito 61,2 4,74 290
" 5 Juan 1 102,9 8,64 9 533
" 5 Bartolo 2 1 241,5 10,48 13 010
" 5 Austin 5 156,8 5,75 901
" 6 Santa Elena 758,3 6,66 5 049
" 8 D-14 700,1 10,25 7 179
" 8 D-14/2 13,4 9,48 126
" 8 Laguna A.6 7 149,2 10,71 76 550
" 8 Laguna level 4/A 1 572,3 10,20 16 052
" 8 Arena Agitador 29,3 5,05 148
" 9 Chile 605,1 13,82 8 361

TOTAL AGRUPACION AUSTIN : 13 569,8 10,19 138 322

CENICERO Cenicero 351,2 5,40 1 897
EL CALLAO Culebra 2 296,7 6,74 1 999
II II San Miguel 2 591,0 8,18 21 204
II II Santa Catalina 129,2 6,56 848
TOTAL EL CALLAO : 3 016,9 7,97 24 051

LA INCREIBLE : Cali 1 597,0 8,00 12 778
II II San Francisco 142,5 8,95 1 275
II II Orda z 1 124,3 7,02 7 895
1! 11 Increíble 517,7 6,75 3 496
ti II Las Rosas 801,2 7,57 6 067
ii II Mérida 46,7 5,78 270
n II Salvador 2 76,0 9,08 2 505
ii ti Salvador 2 177,1 7,15 1 267n II Salvador 3 661,3 9,09 6 014n II La Fea B. 726,3 6,41 4 658
ii II Alta C. 191,3 5,60 1 071
tt 11 Kepp 419,3 5,80 2 433
ii 11 La Revancha 44,2 5,84 258
it II Mina C. 1 131,7 6,98 7 904
ii II Ortega 53,0 6,34 336
ii II Mina A. 1 215,0 15,21 18 487
ii II Matilde 2 196,0 7,89 17 323
ti II Valdez 73,0 6,49 4741! tt La Española 333,0 6,97 2 323
II ti - La Reforma 418,9 6,76 2 831
II II B-13 691,2 7,55 5 222
II II Catire 975,0 7,89 7 695
H II La Lapa 1 976,4 6,85 13 542
II II Negro Primero 280,4 7,60 2 131
II II Doble Fea 145,9 6,80 992
TOTAL LA INCREIBLE 16 214,4 7,97 129 247



64

Gold Production
Concession Mine Ore Tons q/t Grams

LOS FRAILES : Los Frailes 1 714,9 6,78 11 621
11 rr Hansa 2 343,7 6,61 2 272
tr II El Valle 103,9 5,12 532
TOTAL LOS FRAILES: 2 16 2,5 6,67. 14 425

NUEVO MÉJICO Mejico 159 9 ■ 10,16 1 625
POTOSI DE ORO Batting Bell 18,0 6,22 177
II II II Ropeway 796,5 8,47 6 745
II ii 11 La Eureka 1 202,5 6,02 7 243
II ii n El Onoto 174,4 5,21 908
11 ii it La Vieja 631,0 8,10 5 800
11 it ii El Futuro 271,7 6,04 1 315
TOTAL POTOSI DE ORO : 3 041,7 7,27 22 12 8

REHABILITACION Med iod ia 90,3 6,78 612
SAN LUIS Túnel No.2 309,8 5,97 1 049
II II 5an Luis 3 10,4 4,13 43
TOTAL SAN LUIS: 320,2 5,91 1 092

SANTA ISABEL Santa Isabel 781,9 7,22 5 6 4 6
II II Santa Isabel 2 416,1 7,10 2 995
TOTAL SANTA ISABEL: 1 198,0 7,18 8 601

SANTA ROSA DE LIMA: Regreso P. 32,5 5,82 109
SOSA MENDEZ Cecilia 513,1 6,29 3 230
H II El Mamón 193,6 6,87 1 330
II II Sosa Méndez 376,2 9,02 3 383
II 11 Someoeste (77,4) ... 77,4 7,51 581
TOTAL SOSA MENDEZ: 1 160,3 7,35 0 534

SUBE 1DALO Sube Palo 21,3 0,97 191
TROYA Los Aceites 617,2 7,23 4 464
UNION Union Acosta 706,6 7,76 6 104

II Unirá 430,5 7,72 3 322
II Santa Maria 191,6 5,81 1 113
II Regreso 5,6 6,96 39
II Medina 23,5 9,19 216

TOTAL UNION : 1 437,8 ■ 7,51 10 794

WINCHESTER Winchester 1 192,7 10,6 8 12 744
II No.26 1 870,6 11,22 20 992
II Caratal 878,2 0,50 4 06 4

TOTAL WINCHESTER 3 541,5 10,67 37 000

TOTAL NACIONALES 46 931,5 0,62 404 772

NOTE:

1. Concession Nacionales : 18 x 10km Concession including Colombia
M i n e .

2. Concession Particulares : Concessions outside the Concession
Nationales.
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B. INDIVIDUAL CDNCESSIDN AREAS:
Gold Production

Concession Mine Ore Tons q/t _____ qrams________

NEUVA PANAMA Lagunita 159,1 6,00 955
" " Panamá 796,6 11,39 9 072
" " Panamá 1 293,6 10,06 2 955
" " Panamá 3 7,2 4,31 31
" " Laguna Level 3 2 664,8 12,04 34 494
" " Laguna Level 4 1 646,0 11,06 18 207 '■
" " Pryor 391,7 6,22 2 438 *
" " Ménica 31,8 13,81 439 f
" " Ménica 1 49,5 5,94 294
" " A 100 Oeste 274,1 5,20 1 424
" " A Level 1 Este 121,9 6,71 818
" " San José _____ 6 8,7_______5,90_____________ 405

TOTAL NEUVA PANAMA : 6 705,0 10,67 71 532

LA EXPERIENCIA Sofia 2 679,3 ’ 8,21 21 994
" " La Experiencia 4 154,9 7,68 31 920
" " El Crucero 371,4 6,90__________ 2 562
TOTAL LA EXPERIENCIA: 7 205,6 7,84 56 476 í

TALISMAN Tiapa 66,2 5,06 335
" Talismán 203,8 5,41 1 102
" Talismán 4. ______ 6,1_______4,26______________ 26_____ ¡

TOTAL TALISMAN: 276,1 5,30 1 463 V
____ . . . - ___ - , F
TIGRITO Tigrito 114,0_______6,22_____________ 709
LA CAMORRA La Camorra 109,4_______9,52___________1 042
CANAIMA Canaima 235,1 16,70__________ 3 925

5AN RAFAEL San Rafael 343,3 12,09 4 150
" " Arenas San Rafael _____ 74,7_____ 14,56___________1 088_____

TOTAL SAN RAFAEL: 418,0 12,53 5 238
■ 1 ■

LA AUSTRALIANA La Australiana 611,2 8,30 6 003
LA VICTORIA Sorpresa 2 108,2 8,30 17 488 !•

" Sorpresa 3. 973,3 6,41 6234
" " Sorpresa 4. 948,4_______7,82___________ 7 420_____

TOTAL LA VICTORIA: 4 029,9 7,73 31 142
__________________________________________________________________________________________ . |
TOMI Tomi 519,7 6,06 3 149
LA PRUEBA La Preuba 2. 25,3 4,-11 104

, --------------------------------------------------------------------- F
POTOSI Potosi 291,3 8,40 2 448 >

TOTAL: 20 540,6 8,92 183 231 j'
ZT'/y-..' , . . - - -- - ------- - - - - - - -

S U M M A R Y ¡

CONCESIONES NACIONALES : 46 935,5 8,62 404 772

CONCESIONES PARTICULARES : 20 540,6 8,92 183 231 |

GRANO TOTAL : ' 67 476,1 8,71 588 003 |

- ! 1

• • ' < •' ■ :*
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COLOMBIA GDI-D MINE - VENEZUELA

SURFAEE BDREHDLE I NTER5EETIONS

APPENDIX NO, 2

67/

BH. No. VEIN Veri. Depth
(m)

INTERSECTION
g/1 Width

(m)
Cm - g

MI El -226 14,92 3,84 5729
A -181 6,36 0,92 585

M2 El -183 7,76 3,08 2390
A -142 4,30 0,71 305

M3 El -237 13,07 3,02 3947
A -186 10,61 5,54 5878

M4 El -209 15,83 4,31 6823
A -142 4,80 2,00 960

M5 El -249 46,17 3,48 1607
M6 El -224 14,29 6,15 8788

A -181 12,17 2,68 3262
M7 El -300 13,71 1,22 1673
M8 El -307 11,89 6,92 8228
M9 El -273 8,40 6,15 5166
MIO ' El -286 11,98 2,92 3498
M12 El -225 5,60 5,38 3012
MI 3 El . -252 2,95 1,85 547

E2 -276 . 4,63 5,50 2546.
A -185 6,98 0,77 537

MI 7 El -149 11,55 4,62 5336
A -105 ■* -

Mi 8 El -194 7.92 • 6,93 5489
A -150 3,55 0,77 273

MI 9 El -217 30,95 1,69 5231
M2O El -257 5,20 1,29 670
M21 El -157 12,33 4,00

0,61
4932

E2 -162 22,41 1342
M22 El -150 24,92 2,31 5757
M23 El -173 27,63 1,38 3813
M24 El -225 2,31 0,92 212

A - 75 0,58 3,08 178
M25 El -197 53,34 1,54 8214
M28 El -145 - - —
M3O

______________

- - - - -
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COLOMBIA GOLD MINE - VENEZUELA

SURFACE BOREHOLE I NTERSEOTIONS

INTERSECTIDN
BH No. VEIN Vert. Depth

(m) g/t Width
(m)

Cm - g

M3 3 01 -158 13,79 7,69 10605
M34 C1 -232 74,90' 2,31 17302
V35 01 - 90 10,30 1,83' 1885

02 -100 18,00 3,05 5490
M3 6 C1 -147 17,47 2,46 4582

02 -152 12,00 1,65 2220
M3 7 01 -160 50,00 1,54 770

02 -205 0,67 0,77 52
M39 01 -164 12,57 5,39 6775
M4 0 01 -228 9,18 0,61 560

5,44 0,92 500
02 - - - -

M4 2 01 -188 37,39 2,61 9759
02 -198 14,66 2,15 3152
A -155 30,36 0,92 2793

M4 3 01 -216 44,55 4,61 20538
02 ..-236 11,34 2,92 3311
A -207 3,04 0,92 280

M4 5 01 -177 14,51 4,00 5804
M4 8 01 -179 53,13 1,22 6482

A -107 22,85 1,54 3519
M5 0 01 -313 0,75 1,08 81

A -238 3,09 1,22 337
MSI 01 -295 15,05 . 3,08 4635
M53 C1 -206 13,07 3,02 3947
M60 01 -216 14,27 2,31 3296
M61 - F ault - - -
M62 01 -146 - - -

M63 01 -169 34,41 6,92 23812
M64 C1 -175 0,85 1,54 130
M65 01 -157 9,45 3,81 3600

A -145 - - -
M66 01 -192 32,29 6,10 19697

A -128 - - -



COLOMBIA GOLD MINE - VENEZUELA

SUREACE BOREHOLE INTER5ECTI 0N5

BH No. VEIN Vert. Depth
(m)

INTERSECCION
g/t Width

(m)
Cm - g

383 01 -118 5,68 1,52 863
384 Deep

Veins
-385 4,95- 3,05 1509

385 01 - 93 23,12 6,10 14103
386 01 -14 3 3,70 4,87 1802
387 01 -100 1,92 10,97 2106
417 01 -102 8,00

23,85
4,26 3408

02 -104 3,05 7274
421 Dy ke
422 Dy ke

423 01 -128 11,41 7,62 8694
424 01 -135 2,00 5,00 100
425 01 -134 4,15 3,05 1266

02 -138 4,15 0,76 315
427 Dy ke

Ú2S l1 -116 i; 79 2,43 434
429 Dy ke

433 01 -164 1,00 9,00 90
473 Dy ke
475 01 -139 22,12 3,05 6747
476 . 01 -220 1,00 8,50 85
4 77 01 -194 1,00 .3,50 35
478 01 -166 23,84 3,81 9083
479 01 -203 Not available ...........
480 01 -208 Not available ...........
485-72 01 -328 18,83 3,81 7174
498 Sta - 58 42,52 7,62 32400
(GM I) Elena

I ncomple te

69/
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APPENDIX NO, 3

COLOMBIA GOLD MINE - VENEZUELA COLOMBIA GOLD MIME - VENEZUELA
SUMMARY OF ORE RESERVE BLOCKS IN ORDER OF VALUE (q^E. RESERVE BLDCKS IN ORDER OF VALUE (qroms/m■ton)■

A. DRILL INDICATED RESERVES. A. DRILL INDICATED RESERVES.

C.I. ZONE WEST OF FAULT

1
WIDTH

cm.
VALUE. CONTENTO

grems.

VALUE. CONTENTS
grams.

PROGRESSIVE.
BLOCK

NO.
METRIC
tons . g/t cmg

..............
M e t r i g/1 cmg Metrie tons Valué g/t Contenta g

C 25 A
C 24 A
C 23 A
C 25
C 4
C 24
C 22
C 20
C IB
C 18 A
C 19
C 1
C 8
C 7
C 23
C 2
C 5
C 3
C 9
C 17
C 16
C 15
C 11
C 14
C 21 I
C 12

46 300
84 900

109 900
51 800
50 100
52 600
48 500
39 800
28 400
20 400
44 200

. 68 IDO
41 100
52 700
36 000
81 900
58 800

121 600
62 400
40 800
14 400
32 400
39 200
40 300
29 200
30 200

3 56
559
557
379
366
384
346
264
223
250
410
276
459
254
267
337
433
373
459
318
462
335
326
307
282
365

73,10
66,88
45,78
36,31
35,74
32,72
29,51
29,33
27,43
26,24
24,80
24,10
24,06
23,50
22,75
21,14
20,72
20,18
18,97
17,89
17,27
15,82
15,57
15,12
13,75
13,47

26 024
37 387
25 499
13 762
13 080
12 564
10 212

7 744
6 116
6 559

10 168
6 652

11 044
5 969
6 532
7 291
8 972
7 526
8 ,706
5 -688
7 978
5 299
5 077
4 641
3 878
5 185

3 384 530
5 678 112
5 031 222
1 880 858
1 790 574
1 721 072
1 832 735
1 167 334

779 012
535 296

1 096 160
1 641 210

988 866
1 238 450

819 000
1 772 316
1 218 336
2 453 882
1 183 728

729 912
248 688
512 568
610 344
609 336
401 500
406 794

46
131
241
292
343
395
444
483
512
532
576
645
686
738
774
856 '
915

1 037
1 099
1 140'
1 154
1 187'
1 226
1 266
1 295
1 326

73,10
66,68
45,78
36,31
35,74
32,72
29,51
29,33
27,43
26,24
24,80
24,10
24,06
23,50
22,75
21,14
20,72
20,18
18,97
17,89
17,27
15,82
15,57
15,12
13,75
13,4 7

26 024
37 387
25 499
13 762
13 080
12 564
10 212

7 74 4
6 116
6 559

10 16 8
6 652

11 044
5 969
6 532
7 291
8 972
7 526
8 ,706
5 -688
7 978
5 299
5 077
4 641
3 878
5 185

3 384 530
5 678 112
5 031 222
1 880 858
1 790 574
1 721 072
1 832 735
1 167 334

779 012
535 296

1 096 160
1 641 210

988 866
1 238 450

819 000
1 772 316
1 218 336
2 453 882
1 183 72íi

729 912
248 688
512 568
610 344
609 336
401 500
406 794

46 300
131 200
241 100
292 900
343 000
395 600
444 100
483 900
512 300
532 700
576 900
645 000
686 100
738 800
774 800
856 700
915 500

1 037 100
1 099 500
1 140 300
1 154 700
1 187 100
1 226 300
1 266 600
1 295 800
1 326 000

73,10
69,08
58,46
54,54
51,79
49,26
48,01
46,47
45,41
44,68
43,16
41,14
40,12
38,94
38,18
36,60
35,58
33,78
32,94
32,40
32,21
31,76
31,24
30,73
30,35
29,96■

3 384 530
9 062 642

14 093 864
15 974 722
17 765 296
19 486 368
21 319 103
22 486 437
23 265 449
23 800 745
23 896 905
26.538 115
27: 526 981
28 765 431
29 584 431
31- 356 747
32 575 083
35 028 971
36 212 699
36 942 611
37 191 299
37 703 867
38 !314 211
38,923 547
39 325 047
39 731 841

C 10 51 300 379 11,39 4 315 584 307 1 377 11,39 4 315 584 307 1 377 300 29,27 40.316 148
C 6
C 13

46 400
55 600

348
410

10,99
9,55

3 825
3 915

509 936
530 980

1 423
1 4 79

10,99
9,55

3 825
3 915

509 936
530 980

1 423 700
1 479 300

1 28,68
27,96

40 826 084
41 357 064

TOTALS 1 479 300 361 27,96 10 094 41 357 064 1 479 27,96 10 094 41 357 064 1 479 300 27,96 41 357 064

GRANO
TOTAL

—
1 907 300 337 26,51 8 934 50 570 757 1 907 i 26,51

■ ~ ! ■>________ ____
8 934 ¡50 570 757 1 907 300 , 26,51 50 570 757

70/..........



COLOMBIA GOLD MIME - VENEZUELA
5UMMARY OF ORE RESERVE BLOCKS IN ORDER OF VALUE (q

A. DRILL INDICATED RESERVES,

C.I. ZONE WEST OF FAULT

1
BLOCK

NO.
METRIC
tons .

WIDTH
cm.

VALUE. CONTENTS
grams.g/1 cmg M e t r i

C 25 A
C 24 A
C 23 A
C 25
C 4
C 24
C 22
C 20
C IB
C 18 A
C 19
C 1
C 6
C 7
C 23
C 2
C 5
C 3
C 9
C 17
C 16
C 15
C 11
C 14
C 21

i C 12
C 10
C 6
C 13

46 300
84 900

109 900
51 800
50 100
52 600
48 500
39 800
28 400
20 400
44 200

.68 100
41 100
52 700
36 000
81 900
58 800

121 600
62 400
40 800
14 400
32 400
39 200
40 300
29 200
30 200
51 300
46 400
55 600

356
559
557
379
366
384
346
264
223
250
410
276
459
254
287
337
433
373
459
318
462
335
326
307
282
385
379
348
410

73,10
66,88
45,78
36,31
35,74
32,72
29,51
29,33
27,43
26,24
24,80
24,10
24,06
23,50
22,75
21,14
20,72
20,18
18,97
17,89
17,27
15,82
15,57
15,12
13,75
13,47
11,39
10,99

9,55

26 024
37 387
25 499
13 762
13 080
12 564
10 212

7 744
6 116
6 559

10 168
6 652

11 044
5 969
6 532
7 291
8 972
7 526
8 ¡706
5 -688
7 978
5 299
5 077
4 641
3 878
5 185
4 315
3 825
3 915

3 384 530
5 678 112
5 031 222
1 880 858
1 790 574
1 721 072
1 832 735
1 167 334

779 012
535 296

1 096 160
1 641 210

988 866
1 238 450

819 000
1 772 316
1 218 336
2 453 882
1 183 728

729 912
248 688
512 568
610 344
609 336
401 500
406 794
584 307
509 936
530 980

46
131
241
292
343
395
444
483
512
532
576
645
686
738
774
856
915

1 037
1 099
1 140
1 154
1 187
1 226
1 266
1 295
1 326
1 377
1 423
1 479

TOTALS 1 479 300 361 27,96 10 094 41 357 064 1 479
i GRAND
! TOTAL 1 907 300 337 26,51 8 934 50 570 757 1 907

=fa==s==ta
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APPENDIX NO. 3

PE RESERVE BLOCKS IN ORDER DE VALUE (grams/m.ton),

DRILL INDICATED RESERVES.A.

70/

COLLEJIA GOLP MINE - VENEZUELA

VALUE. CONTENTS
grams.

PROGRESSIVE. '

g/t cmg Metric tona Valué g/t Contenta g

73,10 26 024 3 384 530 46 300 73,10 3 384 530
66,68 37 387 5 678 112 131 200 69,08 9 062 642
45,78 25 499 5 031 222 241 100 58,46 14 093 864
36,31 13 762 1 880 858 292 900 54,54 15 974 722
35,74 13 080 1 790 574 343 000 51,79 17 765 296
32,72 12 564 1 721 072 395 600 49,26 19 486 368
29,51 10 212 1 832 735 444 100 48,01 21 319 103
29,33 7 744 1 167 334 483 900 46,47 22 486 437
27,43 6 116 779 012 512 300 45,41 23 265 449
26,24 6 559 535 296 532 700 44,68 23 800 745
24,80 10 168 1 096 160 576 900 43,16 23 896 905
24,10 6 652 1 641 210 645 000 41,14 26.538 115
24,06 11 044 988 866 686 100 40,12 27: 526 981
23,50 5 969 1 238 450 738 800 38,94 28 765 431
22,75 6 532 819 000 774 800 38,18 29 584 431
21,14 7 291 1 772 316 856 700 36,60 31: 356 747
20,72 8 972 1 218 336 915 500 35,58 32 575 083
20,18 7 526 2 453 882 1 037 100 33,78 35 028 971
18,97 8 ;7O6 1 183 728 1 099 500 32,94 36 212 699
17,89 5 '688 729 912 1 140 300 32,40 36 942 611
17,27 7 978 248 688 1 154 700 32,21 37 191 299
15,82 5 299 512 568 1 187 100 31,76 37:703 867
15,57 5 077 610 344 1 226 300 31,24 38 (314 211
15,12 4 641 609 336 1 266 600 30,73 38:923 547
13,75 3 878 401 500 1 295 800 30,35 39 325 047
13,47 5 185 406 794 1 326 000 29,96- 39 731 841
11,39 4 315 584 307 1 377 300 29,27 40 316 148
10,99 3 825 509 936 1 423 700 28,68 40 826 084

i ,¡ 9,55 3 915 530 980 1 479 300 27,96 41 357 064

27,96 10 094 41 357 064 1 479 300 27,96 41 357 064

26,51 8 934 50 570 757 1 907 300 , 26,51 50 570 757
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APPENDIX NO. 4

COLOMBIA, LOWER COLOMBIA AND AMERICA OREBOTIES
SURFACE BOREHOLE INTER5ECTI0NS

UTILISED FOR CORRELATIONS AND POR ORE RESERVE CALCULATIONS.

BH . No. Section
E

Vein Veri. Depth
of Vein

(m)

INTERSECTION.

Au g/t Wid th
(m )

Cm - g

M 1 300 C1 -230 14,92 3,84 5 729
A -181 6,36 0,92 585

M 2 400 C1 -183 7,76 3,08 2 390
A -142 7,70 1,08 832

M 3 400 C1 -237 ' 11,29 4,6 5 193
A -186 22,63 2,00 4 526

M 4 250 C1 -209 15,83 4,31 6 823
A -142 29,25 1,52 4 446

M 5 250 C1 -249 46,17 3,48 16' 067
M 6 350 C1 -224 14,29 6,15 8 788

A -181 12,17 2,68 3 262
M 7 350 C1 -255 13,71 1,22 1 673
M 8 250 C1 -307 11,89 6,92 8 228
M 9 350 C1 -273 8,40 6,15 5 166
M 10 400 01 -286 11,98 2,92 3 498
M 12 200 C1 -225 6,31 2,92 1 843
M 13 200 C1 -278 4,63 5,5 2 546

A -185 6,98 0,77 537
M 17 450 C1 -149 17,27 4,62 7 978

A -105 13,80 0,92 1 270
M 18 450 C1 -194 9,01 4,62 4 163

A -150 3,55 0,77 273
M 19 450 C 1 -217 30,95 1,69 5 231
M 20 450 C1 -265 3,43 1,45 497

C2 -293 13,69 0,70 958
M 21 850 C 1 -157 12,33 4,00 4 932

C2 -162 22,41 0,61 1 342
M 22 800 C 1 -153 24,92 2,31 5 757

A - 68 4,87 0,77 375
M 23 900 C 1 -171 27,63 1,38 3 813
M1 24 800 C 1 -225 2,31 0,92 212

A - 75 0,58 3,08 178
M 25 850 C 1 -197 53,34 1,54 8 214-
M 2B 300 C 1 -145 — —
M 30 700 C 1 7 7 7 -
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COLOMBIA GOLD MINE - VENEZUEL/

SUMMARY OF ORE RESERVE BLOCKS IN ORDER OF VALI: y pf
A. DRILL INDICATED RESERVES.

- 72 -

COLOMBIA GOLD MINE - VENEZUELA
ORE RESERVE BLOCKS IN ORDER OF VALUE (grams/m. ton)

A. DRILL INDICATED RESERVES.

C. I. ZONE EAST OF FAULT

BLOCK METRIC WIDTH VAL U E . CONTENTO _ WIDTH VAL U E . CONTENTS P R 0 C R E S S I V E .
NO. tons cm. g/t cmg Grams. [. c m. g/t cmg Grams. Matric tons Valué g/t Contents g

C 27 28 900 254 70,53 17 914 2 038 317 254 70.53 17 914 2 038 317 28 900 70,53 2 038 317
C 34 8 800 138 27,63 3 813 243 144 138 27,63 3 813 243 144 37 700 60,52 2 281 461
C 35 9 600 138 27,63 3 813 265 248 138 27,63 3 813 265 248 47 300 53,84 2 546 709
C 29A 36 800 204 25,97 5 297 955 696 204 25,97 5 297 955 696 84 100 41,65 3 502 405
C 29 49 700 262 24,05 6 301 1 195 285 262 24,05 6 301 1 195 285 133 800 35,11 4 697 690
C 36 58 500 610 23,12 14 103 1 352 520 610 23,12 14 103 1 352 520 192 300 31,46 6 050 210
C 38 26 200 343 23,08 7 915 604 696 343 23,08 7 915 604 696 218 500 30,46 6 654 906
C 31 40 500 231 21,92 5 064 887 760 231 21,92 5 064 887 760 259 000 29,12 7 542 666
C 37 34 600 483 16,93 8 175 585 778 483 16,93 8 175 585 778 293 600 27,69 8 128 444
C 32 20 900 231 14,27 3 296 298 243 231 14,27 3 296 298 243 314 500 26,79 8 426 687
C 30 20 200 16 8 8,18 1 374 165 236 168 8,18 1 374 165 236 334 700 25,67 8 591 923
C 28 40 900 305 7,17 2 186 293 253 305 7,17 2 186 293 253 375 600 23,65 8 885 176
C 26 43 500 366 6,39 2 337 277 965 366 6,39 2 337 277 965 419 100 21,86 9 163 141
C 33 8 900 152 5,68 863 50 552 152 5,68 863 50 552 428 000 21,53 9 213 693

1 428 000 275 21,53 5 921 9 213 693 275 21,53 5 921 9 213 693 428 000 21,53 9 213 693

COLOMBIA GOLD MINE - VENEZUELA' COLOMBIA GOLD MINE - VENEZUELA
5UMMARY OF ORE RESERVE BLOCKS IN ORDER OF VALUy gf pRr RESERVE DLOCKS TN ORDER OF VALUE (qrams/m. ton)

B. POSSIBLE ORE RESERVES., g. POS5IBLE ORE RESERVES.

( C I) : |
336 !603 000Potential

MAIN COLOMBIA ORE BODY

BLOCK
NO.

METRIE
tons

WIDTH
cm.

--------- ------
VALUE. CONTENIS

g/t cmg grams. M

MAIN COLOMBIA ORE BODY (El) :

- - -Possible 693 000 322

i E. POTENTIAL PnE RESERVES

WIDTH
cm.

v a l u i: . CONTENTS
grams.

PROGRESSIVE.

g/t cmg Me trie tons Valué g/t Contents g

( C I ) :
322 693 000 - -

C. POTENTIAL ORE RESERVES

603 000 — -
(CI):
336 -

1

NOTE: In estimating the economically mineable ore reserves^ tne economicaiiy mineable ore reserves and grades a payability factor
is applicable to all above tonnages. e aj,j, above tonnages.

73/
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COLOMBIA GOLD MINE - VENEZUELA
5UMMARY OF ORE RESERVE BLOCKS IN ORDER OF VALli

A. DRILL INDICATED RESERVES. '----- --------------------------------------------- |

C. I. ZONE EAST DE FAULT

BLOCK METRIC WIDTH VAL U E . CONTENTS
NO. tons cm. g/t cmg Grams.

C 27
C 34
C 35
C 29A
C 29
C 36
C 38
C 31
C 37
C 32
C 30
C 23
C 26
C 33

28 900
8 800
9 600

36 800
49 700
58 500
26 200
40 500
34 600
20 900
20 200
40 900
43 500

8 900

254
138
138
204
262
610
343
231
483
231
168
305
366
152

70,53
27,63
27,63
25,97
24,05
23,12
23,08
21,92
16,93
14,27
8,18
7,17
6,39
5,68

17 914
3 813
3 813
5 297
6 301

14 103
7 915
5 064
8 175
3 296
1 374
2 186
2 337

863

2 038 317
243 144
265 248
955 696

1 195 285
1 352 520

604 696
887 760
585 778
298 243
165 236
293 253
277 965

50 552

428 000 275 21,53 5 921 9 213 693

COLOMBIA GOLD MINE - VENEZUELA

5UMMARY OF ORE RESERVE BL0CK5 IN ORDER OF VALU

B. POSSIBLE ORE RESERVES.

BLOCK METRIC
■

WIDTH VAL U E . CONTENTS
NO,

1
tons cm. 9/t cmg grams. M

MAIN COLOMBIA ORE BODY (CI) :---- 1- . ..................... 'i..... —
Possible ( 693 000 : 322

! !
- -

11

C. POTENTIAL 0nE RESERVES
MAIN COLOMBIA ORE BODY (CI):

-■

Potential
______________

6U3 000 336 - -

NOTE: In estimating the economically mineable ore reserves
is applicable to a 11 above tonnages.
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COLOMBIA GOLD MIME - VENEZUELA
■Y Or QUE RESERVE BLOCKS IN ORDER DE VALUE (grams/m. ton)

A. DRILL INDICATED RESERVES.

COLOMBIA GOLD MINE - VENEZUELA

•Y QF ORE RESERVE DLOCKS TN ORDER OF VALUE (qrams/m. ton)

3• POSSIRLE ORE RESERVES.

)LT i

WIDTH VAL U E . CONTENTS P R 0 C R E S S V E .
cm. g/t cmg Grams. Metric tona Valué g/t Contenta g

254 70.53 17 914 2 038 317 28 900 70,53 2 038 317
138 27,63 3 813 243 144 37 700 60,52 2 281 461
138 2 7,63 3 813 265 248 47 300 53,84 2 546 709
204 25,97 5 297 955 696 84 100 41,65 3 502 405
262 24,05 6 301 1 195 285 133 800 35,11 4 697 690
610 23,12 14 103 1 352 520 192 300 31,46 6 050 210
343 23,08 7 915 604 6 96 218 500 30,46 6 654 906
231 21,92 5 064 887 760 259 000 29,12 7 542 666
483 16,93 6 175 585 778 293 600 27,69 8 128 444
231 14,27 3 296 298 243 314 500 26,79 8 426 687
16 8 8,18 1 374 165 236 334 700 25,67 8 591 923
305 7,17 2 166 293 253 375 600 23,65 8 885 176
366 6,39 2 337 277 965 419 100 21,86 9 163 141
152 5,68 863 50 552 428 000 21,53 9 213 693

2?5 21,53 5 921 9 213 693 428 000 21,53 9 213 693

WIDTH V A L U E . CONTENTS P R 0 G R E S S I V E .

cm. g/t cmg grams. Metric tons Valué g/t Contents g

(El) :
322

__~ 1 ~

C. POTENTIAL ORE RESERVES

693 000 - -

í u I) ;
336 - 603 000 -

________________

g the economically mineable ore reserves and grades a payability factor
e to all above tonnages.

73/
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BH. No.
Section

E
Vein Vert. Depth

of Vein
(m)

INTERSECTION.

Au g/t Wid th
(m)

Cm - 9

M 3 3 650 01 -158 16,48 4,61 7 597
M 34 650 01 -235 56,92 3,08 17 531
M 35 850 01 - 95 10,30 1,83 1 885

02 -IDO • 11,50 2,13 2 450
M 36 600 01 -147 17,47 2,46 4 582

02 -152 12,00 1,85 2 220
M 3 7 600 01 -160 50,00

0,67
1,54 7 700

02 ? -205 0,77 52
M 39 550 01 -164 12,57 5,39 6 775
M 4 0 550 01 -228 9,18 0,61 560

5,44 0,92 500
02 -234 31,27 0,92 2 877

M 42 500 01 -188 37,39 2,61 9 759
02 -198 14,66 2,15

0,92
3 152

A -155 30,36 2 793
M 43 500 01 -216 44,55 4,61 20 538

02 -236 11,34 2,92 3 311

M 45 800 01 -177 108,56 2,77 30 071
M 48 250 01 -179 53,13 1,22 6 482

A -107 22,85 1,54 3 519
M 50 200 01 -310 8,38 1,54 1 291

A -238 3,09 1,22 337

í*1 .■ -L 350 01 -295 15,05 3,08 4 635

M 5 3 400 01 -249 13,07 3,02 3 947

M 60 850 01 -216 14,27 2,31 3 296

M 61 800 - Fault - - -

M 62 750 01 -146 21,37 2,46 5 257
CIA -127 14,51 4,00 5 804

M 63 750 01 -165 34,41 6,92 23 812

M 64 700 01 -175 0,85 1,54 130

M 65 500 01 -157 9,45 3,81 3 600
A -145 - - -

M 66 350 01 -195 32,29 6,10 19 697
A -128 _______u - -

73/

74

75/

BH.No. Section

E
Vein Vert. Depth

of Vein
(m)

INTERSECTION. ¡k
Au g/t Wid th

(m)
Cm - g í

383 900 C1 -118 5,68 1,52 863 '
384 1 100 Deep -385 4,95 3,05 1 509

Veins
385 1 000 C1 - 93 23,12 6,10 14 103
386 1 100 C1 -143 3,70 4,87 1 802
387 900 C1 -100 1,92 10,97 2 106
417 800 C1 -100 8,00 4,26 3 408

C2 -102 23,85 3,05 7 274
421 850 Dyke
422 800 Dy k e
423 950 C1 -125 11,41 7,62 8 694
424 1 100 C1 -135 2,00 5,00 1 000
425 800 C1 -134 4,15 3,05 1 266

C2 -138 4,15 0,76 315
427 1 000 Dy k e

428 950 C -106 1,79 2,43 434

429 1 100 Dyke
433 950 C1 -164 1,00 9,00 900

473 800 Dyke
475 1 000 C1 -139 22,12 3,05 ■6 747
476 1 000 C1 -227 0,64 6,00 390

477 950 C1 -196 1,00 3,50 350
478 1 000 C1 -166 23,84 3,81 9 083

4 79 1 000 01 -203 Not available

400 050 01 -200 Not available • ••«*«

485
M72 400 01 -328 10,03 3,81 7 174
498 1 000 Sta

Elena - 70 42,52 7,62 32 400
(GMI) 01 -342 ? 3,00 7

494
M99

il

800 01 -220 19,22 2,28 4 382

BR
AM
ON
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Section Vein Veri. Depth INTE R S E 0 T I 0 N . ;
3H. No. E

of Vein
(m ) Au g/t Wid th

(m)
Cm - g i.

M 3 3 650 01 -158 16,48 4,61 7 597 >
M 34 650 01 -235 56,92 3,08 17 531 v
M 35 850 01 - 95 10,30 1,83 1 885

02 -100 • 11,50 2,13 2 450 :
M 36 600 01 -147 17,47 2,46 4 582 i

02 -152 12,00 1,85 2 220
M 37 600 01 -160 50,00 1,54 7 700

02 ? -205 0,67 0,77 52
M 3 9 550 01 -164 12,57 5,39 6 775 i
M 40 550 01 -228 9,18 0,61 560

5,44 0,92 500 t
02 -234 31,27 0,92 2 877

M 42 500 01 -188 37,39 2,61 9 759
02 -198 14,66 2,15 3 152
A -155 30,36 0,92 2 793

M 4 3 500 01 -216 44,55 4,61 20 538 i
02 -236 11,34 2,92 3 311

M 45 800 01 -177 100,56 2,77 30 071
M 40 250 01 -179 53,13 1,22 6 482

A -107 22,85 1,54 3 519
M 50 200 01 -310 8,38 1,54 1 291

A -238 3,09 1,22 337
M .• 1 350 01 -295 15,05 3,08 4 635
M 5 3 400 01 -249 13,07 3,02 3 947
M 60 850 01 -216 14,27 2,31 3 296
M 61 800 - Fa ult - - -
M 62 750 01 -146 21,37 2,46 5 257

CIA -127 14,51 4,00 5 804
M 63 750 01 ' -165 34,41 6,92 23 812
M 64 700 01 -175 0,85 1,54 130
M 65 500 01 -157 9,45 3,81 3 600

A -145 - - -
M 6 6 350 01 -195 32,29 6,10 19 697

11-------------------
A -128 - -

73/
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BH.No. Section

E
Ve in Vert. Depth

of Vein
(m)

intersection.

Au g/t Wid th
(m)

Cm - 9

363 900 01 -118 5,68 1,52 863
304 1 100 Deep

Veins
-385 4,95 3,05 1 509

385 1 000 01 - 93 23,12 6,10 14 103
386 1 100 01 -143 3,70 4,87 1 802
387 900 01 -100 1,92 10,97 2 106
417 800 01

02
-100
-102

8,00
23,85

4,26
3,05

3
7

408
274

421 850 Dyke
422 800 Dy k e
423 950 01 -125 11,41 7,62 8 694
424 1 100 01 -135 2,00 5,00 1 000
425 800 01

02
-134
-138

4,15
4,15

3,05
0,76

1 266
315

427 1 000 Dy k e
428 950 0 -106 1,79 2,43 434
429 1 100 Dyke
433 950 01 -164 1,00 9,00 900
473 800 Dyke
475 1 000 01 -139 22,12 3,05 •6 747
476 1 000 01 -227 0,64 6,00 390
477 950 01 -196 1,00 3,50 350
478 1 000 01 -166 23,84 3,81 9 083
479 1 000 01 -203 Nat ava ilab le
400 850 01 -200 Not available ♦ • • • t

405
M72 400 01 -328 18,83 3,81 7 174
498

(GMI)

1 000 Sta
Elena

01
- 70
-342 ?

42,52
3,00

7,62
7

32 400

494
M99 800 01 -220 19,22 2,28 4 382

75/
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BH.No. Section

E
Vein Vert. Depth

□f Vein
(m)

INTERSECTION.

Au g/t Wid th
(m)

Cm - g

492 M98 750 01 -244 27,86 2,28 6 352

493 M97 700 01 -257 94,61 4,83 45 697
486 M70 200 01 -348 15,21 2,97 4 517
487 M73 300 01 -342 36,51 2,00 7 302
491 M75 500 01 -327 7,88 2,71 2 135
489 M95 600 01 -304 31,48 6,31 19 864
490 M96 650 01 -303 55,29 8,85 48 932

02 -309 66 , 71 1,47 9 806
488 M74 450 01 -306 35,55 3,55 12 620

02 -323 77,40 2,12 16 409
496 MIDI 900 01 -238 1,28 1,82 233

76/
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APPENDIX NO. 5

COLOMBIA GOLD MINE - VENEZUELA
PROPOSED UNDERGROUND CORE DRILLING PROGRAMME '

,A. EXPLORATION HOLES

1
PROF ILE LEVEL

LENGTH OE HOLE TO VEIN OBJÉCTIVE (m)

C 02 America Parallels St.Ele na Total

200 E -150 160 160
250 E -150 50 50

-250 150 150
300 E -200 100 100

| 350 E -150 70 ’ 70 140
-250 200 200

4 00 E -150 60 60
-250 60 80 14 0

450 E -150 70 70
-200 70 70
-250 60 60

500 E -150 60 60 120
-250 100 100

550 E -150 100 200 300
600i E -150 100 100 80 280
650 E -150 80 80 160
700 E -150 70 200 270
750 E -150 120 170 100 390

-200 180 60 240
eoo E -150 100 70 150 130 450

-200 150 150
-300 100 100

850 E -200 180 250 430
-250 100 100

900 E -200 250 250
950 E -150 70 70

-200 100 70 . 180 350
IODO E -150 150 150

-200 70 150 220
1100 E -200 250 250

TOTAL 900 940 1320 1610 810 5580

77/
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0. VALUATIDN H0LE5

ii; ve; . ■STRIKE/
LEVEL

NO. OF
HOLES
(15m )

METERS OF DRILLING ON LEVELS
TOTAL

-150 -200 -250 -300 - 350

C1 900 60 900 900 900 900 900 4500

C2 400 30 450 450 450 - - 1350

AMERICA 400 30 450 450 450 - - 1350

- 1700 120 1000 1800 1800 900 900 7200

SUMMARY nr UNDERGROUND CORE DRILLING REQUIRED

LEVEL
METERS OF DRILLING

' TOTAL
VEIN EXPLORATION STRUCTURE VALUATIDN

1 -150
2670 1500 1000

f
5970

-200 2 06 0 1300 1800 5160 !

-250 750 1200 1000 2850
-300 IDO 12 00 900 2200
-350 1000 1000 900 2900

' TOTAL 6580 6200 7200.. . . .19.0B0... .
i A , ,Average per level 1645 1550 1440 3016

70/
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APPENDIX NO. 6

PLANT EQUIPMENT 5CÍHEDULE

SECTION ITEM

PLANT CAP.'ACITY

CASE A
400 TON PER DAY CRUSHING,

C:ase b
700 TON PER DAY CRUSHING,

MILLING AND CYANIDATION MILLING AND CYANIDATION

PLANT EQUIPMENT DESCRIPTION PLANT EQUIPMENT DESCRIPTION

Crushinq 1 30 Ton Shaft Bin
M/5 with liners

50 Ton Shaft B i ri

M/S with liners

2 Reciprocating Plata
Feeder 24 inch by 5ft.

Reciprocating Píate

Feeder 24 inch by 5ft.

3 No.l. Conveyor belt
36 inches

No.l. Convoyar belt
36 inches

4 Jaw Crusher IB inch
by 32 inch 3-J- inch set

Jaw Crusher 25 inch
by 32 inch 4 inch set

5 No. 2 Conveyor belt
30 inch

No.2 Conveyor belt
30 inch

|

6 Coarse Ore Bin M/S

Live capacity 510 S. tons
or 10,500 ft.3

Coarse Ore Bin M/S
Live capacity 770 5. tons
or 15,400 ft.3

7 Reciprocating Píate

Feeder 24 inch by 5 ft.

Reciprocating Píate

Feeder 24 inch by 5 ft.

8 No. 3 Conveyor Blet

30 inch

No. 3 Conveyor Belt

30 inch

9 Magnet Magnet

7°/
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PLANT E QUI PMEN.T SCHEID ULE

SECTION ITEM

PLANT CAP

400 TON PER DAY CRUSHING

ACCITY

700 TON PER DAY CRUSHING,
MILLING AND CYANIDATION MILLING AND CYNIDATION
PLANT EQUIPMENT DESCRIPTION PLANT EQUIPMENT DESCRIPTION

- - í

Crushinq

z

10

11

12

Singlo Dack vibrating
aereen 3 ft. by 8.ft

inch square opaning.

Symons Standard Cona
Crusher 3 ft. Coarse
bowl set at inch.

No. 4 Conveyor Belt
24 inch

Single Deck vibrating
aereen 4ft. by 8ft.
i inch square opening.

Symons Standard Cona
Crusher 4 ft. Médium
bowl aet at -J- inch.

No. 4 Conveyor Belt
24 inch

13 2 Fine Ore Bina live capacity
each bin 525 a. tona or 10,500 ft.^

Non-plug flow type bin.

2 Fine Ore Bins live capacity
each bin 770 s.tons or 15,400 ft.^

Non-plug flow type bin.

14

15

Vibrating Faedera (2)

Rod Mili Feed Conveyor

Belt 24 inch.
__________

Vibrating Feedere (2)

Rod Mili Feed Conveyor

Belt 24 inch.

5 TON PER HOUR 0XIDI5ED ORE

WASHING AND PRELIMINARY
TREATMENT PLANT DE5CRIPTI0N

Wa s h i n g 16 120 ton. oxidised ore bin 2,640 ft.

Bin tó be suitable fox tipping by

lorries. -j -j

17 Draw Off

18 No. 5 Conveyor Belt 30 inch.
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PLANT EQUIPMENT SCHEDULE

SECTION ITEM

_ 4
PLANT CAPACITY ’

i

1 — r
5 TON PER HDUR OXIDISED ORE ■ /
WA5HING AND PRELIMINARY
TREATMENT PLANT DESCRIPTION \

CruS hinq 19 Weightometer O-IO tons per hour.
Indicating, integrating, recording.

20 Rotary Scrubber 3ft. dia by Sft.
. 1

21 Automatic Sample Cutters

22 Scrubber diacharge Pump 340 Warman 3/2C.
i

23 6 inch Spargo Cyclone 428 10° included
angle20p.s.i. '■

24 60ft. by 8ft. Torque 19,000 Thickener
M/5 Tank.

25 Thickaner U/F Pumps

2 Inch Diaphragm Warman 1-Jr/lb'.

26 Vertical Spindle Spillágé Purnp 3 inbh,

27 2 Pachuca tanks for pre-aeration

with lime.
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PLANT EQUIPMENT 5CHEDULE

82/

SECTION IT.EM

PLANT CAPACITY

LASE A
400 TON PER DAY CRUSHING, MILLING AND 700 TON PER DAY CRUSHING, MILLING AND
CYANIDATION PLANT EQUIPMENT DESCRIPTION CYANIDATION PLANT EQUIPMENT DESCRIPTION

Millinq 28 Weightometer, 0-25 s.tons per hour
Indicating, integrating, recording
and controlling.

Weightometer, 0-35 s.tons per hour
Indicating, integrating, recording
and controlling

-

29 Rod Mili 5ft. día (5.D.) by 12ft.

Marcy Rod Mili

Rod Mili 5ft. dia by 12ft.
Marcy Rod Mili

30 2 Bell Mills 7ft. dia by 5ft.
Grate discharge Marcy

2 Ball Mills 9ft..dia 9ft.
Grate discharge Marcy

31 2 Warman B/6F Sand Pumps

one as standby

2 Warman B/6F Sand Pumpa
one as standby

• 32 2 Spargo 20° 21 inch hydrocyclones

one as standby

2 Spargo 20° 24 inch hydrocyclones

one as standby

33 Warman 3 inch vertical spindie
spillage pump

Warman 3 inch vertical spindie

spillage pump

34 Mili water tank 35 ft. dia by 10 ft. Mili water tank 45 ft. dia by lOft.

35 2 Harland 5NB 5 water pumps

one as standby

2 Harland SNB 6 water pumps

one as standby

-ti* 36 Steady head tank 8ft. dia by Bft. Steady head tank IQft.dia by lOft.

•»
37 2 Minequip 60ft. dia by 8ft.

Torque dri\® thickener M/S tank
Complete with tank

2 Minequip 75ft. dia by lOft.

Torque drive thickener M/S tank
Complete with tank

38 Thickener overflow tank Bft.

dia by Bft. M/S

Thickener overflow tank lOft.

dia by lOft. M/S
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PLANT EQUIPMENT 5CHE

03/

SECTION ITEM
PLANT CAPAC

CASE A
400 TON PER DAY CRUSHING, MILLING AND

CASE B
700 TON PER DAY CRUSHING, MILLING AND

CYANIDATION PLANT EQUIPMENT DESCRIPTION CYANIDATION PLANT EQUIPMENT DESCRIPTION

Millinq 39 2 Harland SNA6 solution pumpa,
one as standby

2 Harland SNA6 solution pumps,
one as standby

40 Warman 3 inch vertical spindle
spillage pump

Warman 3 inch vertical spindle
spillage pump

41 4 Dorrco 4 inch dúplex diaphregm pumps
2 under each thickener, one as standby.

4 Dorrco 6 inch dúplex diaphragm pumps
2 under each thickener, one as standby.

42 2 Warman 4/3D. Sand pumps

□ne as standby.

2 Warman 4/3 D. Sand Pumps
one as standby.

Cyanidation 43 4 Pachuca Tanks M/S 22-J- ft. dia
Cylindrical section 25ft. conical
section 19'i'f‘t. Total height 44-fr ft.
60° cone.

4 Pachuca Tanks M/S 22-Jrft. dia

Cylindrical section 40ft. conical
section 19ift. Total height 59ift.

60° cone.

44 2 Ingersoll-Rand Size 14 by 11 ESH

Single stage compressors water

GQsled complete with drive §nd belt

guarde, starters air receivey

cooling tower, cooling -pump and

motors.
One pump on standby.

2 Ingersoll-Rand Size 17 by 11 ESH

Single stage compressors water

ronied complete with drivs and belt

guards, starters air receivet)
cooling tower, cooling pump and

motors.
One pump on standby.

Filtra tion 45 2 Minequip Rotary Drum Filters 14 ft.
dia by 12ft. complete with filter and
agitator driver.

2 Minequip Drum Filters 18ft.

dia by 16ft. complete with filter and

agitator driver.
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PL.ANT EQUIPMENT SCHEDULE

84/

5ECTIDN ITEM

——--------------------------------—-----------------------------------------

PLANT CAPACITY

CASE A
400 TON PER DA Y CRU5HÍING,

CASE B
rOO TON PER DAY CRUSHING,

MILLING AND CYANIDAt’.ION MILLING AND CYNIDATION

PLANT EQUIPMENT DESCRIPTION PLANT EQUIPMENT DESCRIPTION
•*-

Filtration 46 15 ft. dia by 5ft. hetivy duty
repulper.

16ft. dia by 6ft. heavy duty
repulper.

47 2 Warman 3/2C. Sand Pumpa
One as standby
3,940 ft. 4inch residue pipe line.

2 Warman 3/2C. Sand Pumps.
One as standby
3,940 ft. 4inch residue pipe line.

48

49

Warman 3inch vertical spindle

spillage pump.

Warman 3inch vertical spindle
spillage pump.

Filtrate Receiver witH sight glass. Filtrate Receiver with sight glass.

50 2 Ingersoll-Rand Síze 22 by 7 E5H

single stage vacuüp ■. ptj.i-pg Wgfcgr COOled
complete with dri^/jarid belt guards,

Starters, cooling towe¡i-( cooling pump

and motors. One pump as standby.

2 Ingersoll-Rand 5ize 26 by 9 E5H
SÍliglb sltlyb vacuoIh QUnips Wá’tGI? COCllGCi

complete with drive and belt guards,
starters, cooling tower, cooling pump

and motors. One pump as standby.

51 2 Harland 5NB 3 filtrate pumps
One as standby

2 Harland SNBSfiltrate pumps

One as standby

Clarif ication 52 Unclarified pregnant solution storage

tank 25ft. dia by IQft.

Unclarified pregnant solution storage

30ft. dia by 12ft.

53

53(a)

1 Harland SNC 2 unclarified solution

pump.

1 Harland SNB 3 precoat slurry pump

1 Harland SNC 2 unclarified solution

pump.

1 Harland SNB 3 precoat slurry pump
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p LANT EQUIPMENT SCHEDULE ‘ ó S4-.

. t

* • »

SECTIDN ITEM

•V PLANT CAPACITY ♦.
CASE A

400 TON PER DAY CR, USH ING ,
CASE B

700 TON PER DAY CRUSHING,
MILLING AND CYANID) ATI □ N MILLING AND CYANIDATION
PLANT EQUIPMENT DE; SCR IPTION PLANT EQUIPMENT DESCRIPTION

¡

Clarification 54 1 Stellar clarific;
Type 5W 330/220/AV'

a t i□n filter 1 Stellarclarification filter
Type SW 330/220/AV

55 Clarified pregnant
storage tank 25ft.

SO
di

lution
a by lOft.

Clarified pregnant solution
storage tank 30ft. dia by 12ft.

1
•: -i. i

56 Low level Crowe de
fitted with butter

-ae

fiy

ration tower
control valve.

Low level Crowe de-aeration tower
fitted with butterfly control valve.

57 2 Ingersoll-Rand 5
Vacuum pumpa as sp
One pump as standb.

ize

eci

y

22 by 7 ESH
fied under Ítem 50.

2 Ingersoll-Rand Size 26 by 9 ESH

Vacuum pumps as specified under Ítem 50.

One pump as standby

7 ‘ i

•-

58 1 Harland SN8 3 el
solution pump.

i

ari ?ied 1 Harland SNB clarified

solution pump.

58(a) 1 Harland SN3 3 pr eco at slurry pump 1 Harland SNB 3 precoat slurry pump

58 (b) 1 Harland SNC 2 de

pump.

-ae rated solution 1 Harland SNC 2 de-aerated solution

pump.

i

59 1 Stellar precipit
Type 5W 330/220/AV

ati sn filter 1 Stellar precipitation filter

Type SW 330/220/AV

■ > . 1

. ¡
■j i

1

60 Barren solution st

25ft. dia by lOft.
aratje tank Barren solution storage tank

30ft. dia by 12ft.
11

\ . • . i

z

61

- ■ i■■

•

. , • ? /t .
’ . * •

• ? < ■

1 Harland SNC 2 Ba rrer

i

i .

i solution pump 1 Harland SNC 2 Barren solution pump

85/...........

» • . • '

5t
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pPLANT EQUIPMENT SCHEDULE G £5.

SECTION ITEM ‘ L'ffSE A
400 TON PER DAY

PLANT CAPACITY

CRU5 HING

ION

LASE B
700 TON PER_DAY CRUSHING,

MILLING AND CYANIDAT-
PLANT EQUIPMENT DESC:

ION
RIPT

MILLING AND CYANIDATION
PLANT EQUIPMENT DESCRIPTION

Smelt House 62 2 Wooden Acid Vats dd-a by
8ft. Mechanically aglitQted and air

vented.

2 Wooden Acid Vats IDft. dia by
8ft. Mechanically agitated and air
vented.

63

64

1 Worthington 3/

1 Johnson filter
30 leaves 30 inc

2 fi Iter press pump 1 Worthington 3/2 filter press pump

lee
h.

f press 1 Johnson filter leaf press

30 leaves 30 inch.

65 1 Acid Solution Vat I0ft. dia by 6ft. 1 Acid Solution Vat 8ft. dia by 6ft.

66 1 Sand pit for filtriate
Johnson press

f rom 1 Sand pit for filtrate from
Johnson press

67 Warman 3 inch vertical spindle spillage
pump

Warman 3 inch vertical spindle spillage
pump

68 Fresh water tank 45fit. dia by I0ft. Fresh water tank 50ft. dip by 12ft.

69 1 Harland SNC 2 fresh water pump 1 Harland SNC 2 fresh water pump

70 1 Harland SNC 1-J- gland Service pump 1 Harland SNC 1-J- gland Service pump

71 1 Barnes-Birlec

Furnace, 6 tray

Electric

type 42
Calcining

<W.
1 Barnes-Birlec Electric Calcining
Furnece 6 tray type, 42 KW.

72 1 Barnes-Birlec

Mark IV.Complete

dust extrection.

Are Q°ld Smelter

witH transformar and
1 Barnes-Birlec Are Gold Smelter

Mark IV.Complete with transformer and
dust extraction.

73 Platform scale
1 Strona Room

í
Platform scale
1 Strona Room
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PLANT EQUIPMENT SCHEDULE

- j
5 /.

_________________________ i_____________ .... O
PLANT CAPACITY

i | PLANT CAPACITY

SECTION ITEM 700 TON PER DAY CRU5HI.NG .MILLING CASE C
J1 SECTION ITEM 700 ¡TON PER DAY CRUSHING, MILLING CASE C

FLOTATION AND CYANIDATION PLANT,
• ■ 1

FLOTATION AND CYANIDATION. PLANT, f
EQUIPMENT DESCRIPCION equiRment DESCRIPTION

Millinq 28 Weightometer 0-35 S.'tons per hour indicating
integrating, recording and controlling.

(viii) Thickener overflow tank. IQft. dia by lOft.

29 Rod Mili 5ft. (S.D.) by 12ft. Marcy Rod Mili (ix) 2 Harland SNC 2 water pumps. One as standby

30 1 Ball Mili Bft. dia by 6 ft.
Grate discharge Marcy

(x) 4 Dorrco 4 inch dúplex diaphragm pumps,
2 as standby.

t
31 2 Warman 6/4E Sand Pumps.

One as standby
(xi) Warman 3 inch vertical spindle spillage

pump

32 2 Spargo 20° 18 inch hydrocyclones
One as standby.

Cyanidation 37 1 Minequip 60ft. in dia by Bft.
Torque drive thickener. M/S tank
Complete with tank

Warman 3 inch vertical spindle
spillage pump

33 38 Thickener overflow tank. Bft.
dia by 8ft. M/S

Mili water tank 25fi. dia by lüft.34 V'.'. • -• *.  -
*l-: . 35 2 Harland SNC 2 solution pumps, One as standby

2 Harland SNC 2 water pumps. One as standby U' ■35 .Al : 40 Warman 3 inch vertical spindle spillage pump

36 Steady Mead tank, Bft. in dia by Bft. 41 2 Dorrco 4 inch dúplex diaphragm pumps.
One as standby

Flotation (i) 2 Wemco Conditioners Bft in dia. by Bft. 1
(ii)

Heavy duty
15 Denver No 24 (43 inch by 43 inch)
Flotation cells 3 banks 5 cells

42 2 Warman 3/2 C. sand pumps.
One as standby

( üi )
(iv)
(v)

2 Warman 3/2C. 5and pumps. One as standby.
2 Warman 4/3D Sand pumps. One as standby.

1 Ball Mili 6 ft. dia (S.D.) by 7ft.
Grate discharge Marcy
2 Spargo 10° 10 inch hydrocyclones
One as standby
1 Minequip 75 ft. dia by lOft.
Torque drive thickener M/S tank.
Complete with tank.

43 6 Pachuca tanks M/S 15ft. dia
Cylindrical section 17ft. conical section 13ft.
Total height 30ft. 60° cone.

(vi)

(vii)

44 2 Ingersoll-Rand Size 12 by 7 ESH single stage
compressors water cooled complete with drive
and belt guards, starters, air receiver
cooling tower, cooling pump and motora.
One pump as standby.

i
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póLAf<T EQOIPMENT SCHEDULE /.. '

SECTION ITEM

i
/ PLANT CAPACITY

CASE A
400 TON PER DAY CRUSJI1NÍ3 >

CASE 8
700 TON PER DAY CROSHING,

MILLING AND CYANIDÁT'I^

PLANT EQOIPMENT DESCWrlQN

MILLING AND CYANIDATION
PLANT EQOIPMENT DESCRIPTION

Smelt House 74 6 Automatic sample cutters 6 Automatic sample cutters

76 Yuruari River Pump
Items 53, 53(a), 54, 56, 58(e), 58(b)
59 plus all ancillar^y equipment such es
piping, metering feecders and tanks.

Yuruari River Pump

Items 53 , 53(a), 54, 56 , 58 (a), 58(b),

59 plus all ancillary equiment such as
piping, metering feeders and tanks.

za
su

ai
A

ir
iM
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PLANT EQUIPMENT &CHEDULE

•T

■•'i

SECTION

Clari-
fication

Fíltra-
tion f

SECTION ITEM

PLANT CAPACITY

700 TON PER DAY CRUSHING, MILLING CASE c

FLOTATION AND CYANIDATION PLANT,
EQUIPMENT DESCRIPTION

57 2 Ingerso11 — Rand size.26 by 9 ESH single stage
vacuum pumpa water cooled complete with drive
and belt guards, starters, cooling tdwer,
cooling pump and motora. One pump as standby.

58 1 Harland SNB 3 clarified solution pump

58 (a) 1 Harland SNB 3 precoat slurry pump

58 (b) 1 Harland SNC 2 de-aerated solution pump

59 1 Stellar precipitation filter Type SW 330/220/
AV

60 Barren solution storage tank. 30ft. dia by 12ft.

61 1 Harland SNC 2 Barren solution pump.

Smelt
House

62 2 Wooden Acid vats lOft. dia by Bft.

Mechanically agitated and air vented

63 1 Worthington 3/2 filter press pumps

6 4 1 Johnson filter leaf press. 30 leaves 30inch

65 1 Acid solution vat. 8ft dia by 6ft.

66 1 Sand pit for filtrate from Johnson press.

67 Warman 3 inch vertical spindle spillage pump

68 Fresh water tank 45ft. dia by lOft.

69 1 Harland SNC 2 fresh water pump

70 1 Harland SNC 1-j- gland Service pump

71 1 Barnes-Birlec Electric Calcining Furnace,
6 trav tvpe 42 KW

ITEM

PLANT CAPACITY

700 TON PER DAY CRUSHING, MILLING CASE C
FLOTATION AND CYANIDATION PLANT,
EQUIPMENT DESCRIPTION

45 2 Minequip Rotary Drum Filters.
lOft. dia by 12 ft. Complete with
filter and agitator driver.

46

47 2 Warman Sand pumps in series, 4 altogether
2 as standby. 3,940 ft. 3 inch residue pipe
line.

48 Warman 3 inch vertical spindle spillage pump

49 Filtrate Receiver with sight glass

50 2 Ingersoll-Rand 18 size 5 by ESH
single stage vacuum pumps water cooled
complete with drive and belt guards,
starters, cooling tower, cooling pump
and motors. One pump as standby.

51 2 Harland SNB 3 filtrate pumps
One as standby

52 Unclarified pregnant solution storage tank.
3Dft. dia by 12ft.

53 1 Harland SNC 2 Unclarified solution pump

53 (a ) 1 Harland 5NB 3 precoat slurry pump

54 1 Stellar clarification filter Type SW/220/AV

55 Clarification pregnant solution storage tank
30ft. dia by 12 ft.

56 Low level Crowe de-aeration tower fitted with
butterfly control valve.

•
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PLANT-EQUIPMENT 5CHEDULE

PLANT CAPACITY

SECTION ITEM

-i . . _

7DD TON PER DAY CRUSHING, MILLING, CASE C
FLDTATIDN AND CYANIDATION PLANT
EQUIPMENT DESCRIPTION

Smelt
House

72 1 Bernes-Birlec Are Gold Smelter Mark IV
complete with transformar and dust extraction

73 1 Platform scale. / 1 Strongroom

74 B Automatic sample cutters. Items 53, 53(a), 54,
56, 58(a), 58(b), 59 plus all ancillary
equipment such as piping, metering, feeders tanks.

General 75 6 Clarkson Dúplex Reagent Feeders

76 Yuruari River Pump
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0 F> E R A T I N ' G C 0 S T S APPENDIX NO. 7

ORE TREA TMEN jT LABOUR

Basic Bonus covering Social 0 veu-time Night Total Total Total Total per 0vertime
Wage Sundays,Pensión Security 1 h our shift Day Night per 3 0 day per
Bs. Vaca tion.4 0% 10% per day 20% shift shift day Month Month •

1 SUPERVISION
Plant Superintendant 1 6 168
Plant Foreman 1 43.33 17.33 4.33 7: .31 72.30 2 16 9
Shift Bosses 4 33.33 13.33 3.33 5 .63 6.66 111.24 124.56 235.80 7 074

.1 124.56 235.80 15 411

2 ASSAYING (8 hours per day,
5^r days per week)

Chief Assayer 1 3 925
Assayer 1 33.33 13.33 3.33 5 .63 55.62 55.62 1 669
Helper 1 15.00 6.00 1.50 2 .55 25.05 25.05 752 ■
Sample Preparation 2 20.00 8.00 2.00 3 .40 66.80 66. 80 2 004

147.47 8 350

3 CRUSHING PLANT (8 hours
per day, 6 days per week

Crusherman 1 20.00 8.00 2.00 3 .40 33.40 33.40 1 002 20 hours 6 8.0 *
Assistants 2 17.00 6.80 1.70 2 .90 2B.40 28.40 852 40 hours 116.0

1 61.80 1 854 184.0

4. MILL (24 hours per day,
7 days per week)

Mili 4 20.00 8.00 2.00 3 .40 4.00 66.80 74.80 141.60 4 248 80 hours 272.0
Cyanidation 4 20.00 8.00 2.00 3 .40 4.00 66.80 74.80 141.60 4 248 40 hours 136.0
Filtration 4 20.00 8.00 2.00 3 .40 4.00 66.80 74.80 141.60 4 248 40 hours 136.0
Clean up 4 17.00 6.80 1.70 2 .90 3.40 56. B0 63.60 120.40 3 612 80 hours 232.0

288.00 545.20 16 356 776.0

5, DAY SHIFT:GENERAL

51imes Dam 1 20.00 8.00 2.00 3 .40 33.40 33.40 1 002
Ass is tant 1 15.00 6.00 1.50 2 .55 25.05 25.05 752
Crusher Relief 1 17.00 6.80 1.70 2 ,90 28.40 28.40 852
Smelter 1 33.33 13.33 3.33 5 ,63 55.62 55.62 1 669
Assistants 2 20.00 8.00 2.00 3 40 66.80 66.80 2 004

Maintenance:
F i 11 e r 1 30.00 12.00 3.00 5 10 50. 10 50.10 1 503 24 hours 122.4
A/F itter 1 25.00 10.-00 2.50 4 25 41.75 41.75 1 253 •24 hours 102.0
Helper 1 17.00 6.80 1.70 2 90 28.40 28.40 852 24 hours 69.6
Greaser 1 17.00 6.80 1.70 2 90. 28.40 28.40 852 294.0

40 357.92 10 739 1254.0
52 710

1 254
TOTAL: 40 ■ 412.56 L348.79 53 964

For Case (a) and (B.) personnel required will be 40. For Case (C)- jersqnnel réquired will be 44, the sxtra four operators being required for th-e
flotation iection 4
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0 P E R A T I N G C 0 S T 5 - ORE

400 ton per doy Crushinq, Milling,

Item Equipment Cyanidation Plant

Ins tal Cona umed Runninq
H.P, H.P. KW Time hr

1. CRUSHING PLANT V
1

2. Píate Feeder 2 11 1.12 77Í/3
3. No.l Conveyor Belt 10 5 3.73 71/3
4. Primary Crusher 60 50 37.30 Zi/3
5. No.2 Conveyor Belt 10 5.60 zE3
7. Píate Feeder 2 11 1.12 7¿73
8. No.3 Conveyor Belt 10 6 4.48 7V3
9. Magnet and Rectifier 71 6 4.48 7|/3

10. Vibrating 5creen 5 4 2.98 71/3
11. Secondary Crusher 60 50 37.30 7¿7.3
12. No.4 Conveyor Belt 15 12 8.95 7-*-/3  kWh/day

IBli 107.06 784

2. MILL
14. Vibrating Feeders (2) 2 2 1.49 24
15. Conveyor Belt r 3 2 1.49 24
29. Rod Mili 125 110 82.06 24
30. Bell Mills 500 460 343.16 24
31. Mili Disch. Pump(s) 100 35 26.11 24 ■
35. Mili Water Pump(s) 60 24 17.90 24

(i) Conditioner (2)
(ii) Flotation Cells (15)
(iiil1' : nd Mili Pump(s) ■
(iv ' .r Conct. Pump(s)
(v ) Regrind Mili -
(vii)lhickener 7 5 f t. dia
(ix) Thickener 0/F Pump(s)
(x) Diaphragm Pump(s)

39. Thickener 0/F Pump(s) 30 9 6.71 24
41. Diaphragm Pump(s) 8 8 5.97 24
42. Thickener U/F Pump(s) ■40 13 9.70 24
44. Compressor 150 60 44.76 24
45. Rotary Drum Filters (2) 25 25 18.65 24
46. Repulper 71 5 ' 3.73 24
47. Residue Pump(s) 40 13 9.70 24
50. Vacuum Pump(s) 120 40 29.B4 24
5.1. Fíltrate Pump(s) 10 4 2.98 24
53. Solution Pump 20 14 10.44 20

7DD ton per day Crushinq, Milling,
Cyanidation Plant

Consumad Cons umed
H. P. KW H. P. KW

2
10

IDO
10

2
10

0
8
8
8
0
8
8
8

8
8
8
8
0
0
8
8

1.12
tí.73

59.68
5.60
1.12
4.40
4.48
4.48

2
10

100
10
2'

10

1.12
3.73

59.68
5.60
1.12
4.40
4.40
4.40

11
5

00

It
6
6
6

Ins tal
“h7p7

U
5

80
71
11
6
6
6

Running
Time Hr

TREATMENT P 0 W E R

700 ton per day Crushinq, Milling
Flotation and Cyanidation Plant

Runninq
Time Hr

Ins ta 1
H. P.

¿ti

100 00 59.60 8 IDO 80 59.68 8 T>
15

264
12 8.95

153.32
8 kWh/day

1 227
15

204
12 8.95

153.22
8 kWh/
zi 2;
r---------

¡T.2.7

2 2 1.49 24 2 2 1.49 24
3 2 1.49 24 3 2 1.49 24

150 140 104.44 24 125 110 82.06 24
1 000 950 708.70 24 250 233 173.82 24

150 55 40.88 24 60 25 18.27 24
60 20 20.87 24 15 7 5.22’ 24

10 8 5.97 24
80 72 53.71 24
40 13 9.70 24
20 15 11.19 24

150 130 97.00 24
10 71 5.60 24
15 5 3.73 24

8 8 5.97 24
30 9 6.71 24 15 5 3.73 24

8 8 5.97 24 4 4 2.98 24
40 13 9.70 24 20 7 5.22 24

2 00 79 58.93 24 80 35 26.11 24
25 25 18.65 24 16 14 10.44 24

71 5 3.73 24 71 ' 5 3.73 24
40 13 9.70 24 80 23 17.16 24

200 63 47.00 24 120 48 35.81 24
10 4 2.98 24 8 3 2.24 24
20 14 10.44 20 20 14 10.44 20



OPERATING COSTS ORE TREATMENT POWER (CONTINUED)

ITEM EQUIPMENT

400 ton per day Crushinq, Millinq,

Instal
H. P.

Cyanidation Plant

Cons umed Runninq
Time HrH. P. KW

53.(a ) Precoat Pump 71 5 3.73 4
57 Vacuum Pump(s) 120 40 29.84 24
58. Solution Pump 5 4 2.98 20
5B(a) Precoat Pump 71 5 3.73 2
50(b ) Solution Pump 20 14 10.44 20
61 . Solution Pump 71 5 3 . ! 3 24
63. Acid Pump 30 24 17.90 2
37. Thickener 75ft. dia 15 10 t . 4 b 24
69. Eresh Water Pump 5 4 2.98 24
70. Gland Service Pump 5 4 2.98 24
71. River Pump 75 52 38.80 20
72. Spillage Pump 71 5 3.73 3
40. Spillage Pump 71 5 3.73 3
41. Spillage Pump 71 5 3.73 3
(x) Spillage Pump _____ Zi _____ 5 3.73 3

Power consumed 15 629.76
1 356.14

continuous
intermittent

Mili 16 985.90 kWh/day
Crusher 784.00

17 769.90 kWh/dsy

533 097 kWh/month

Sme1ter
Ealcine 42 kW for 32 hrs 1 344
Smeltinq 240 kW for 20 hrs ____£ 800

TOTAL 539 241

COST : @ 5.55c/kWh Bs 29 944

700 ton per day Crushinq, Millinq, 700 ton per day Crushinq, Mili inq ,
(lyenidation Plant Flotation and Cyanidation Plant

Instal Consumed Runninq Instal Consumed Runninq
H.P. H,P, KW Time H r H. P. H.P, KW Time Hr

71 5 3.73 4 71 5 3.73 4
200 63 47.00 24 200 63 47.00 24

5 4 2.98 20 5 4 2.98 20
71 5 3.73 2 71 5 3.73 2

20 14 10.44 20 20 14 10.44 20
71 5 3.73 24 71 5 3.73 24

30 24 17.90 2 30 24 ¡17.90 2
15 10 7.46 24 15 10 7.46 24

71 5 2.98 24 5 4 2.98 24
5 4 2.98 24 5 4 2.98 24

75 52 38.80 20 120 100 74.60 20
71 5 3.73 3 71 5 3.73 3
71 5 3.73 3 71 5 3.73 3
71 5 3.73 3 71 5 3.73 3

_____ 71 5 3.73
2 3551 1 609 11.61

3 _____ 71 5 3.73
1 605 691

3

26 529.36 continuous
1 356.14 intermittent

27 885.50 kWh/day
1 227.00

29 112,50 kWh/day
873 375 kWh/month

1
15 522.96 continuous

1 356.14 intermittent
16 879.10 kWh/day

1 227.00
18 106.10 kWh/day

543 183 kWh/month

1 344
4 BOO

879 519

1 344
4 BOO

549 327

Bs 48 813 Bs 30 488

93/
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OPERATING C05TS,- ORE TREATMENT CONSUMABLE 5
400 ton per day Crushinq, Milling, 700 ton per day Crushinq and Milling, 700 ton per day Crushinq and Millin'q

Cyanidation .Plant Cyanidation Plant Flotátion and Cyanidation Plant
I tem Cos t

Bs
Kg/ton Kg/month Bs/mon th Kg/ton Kg/month Bs/month Kg/ton K£¿month Bs/mon th

1. CHEMICALS ■ f

Sodium Cyanide 2.38/kg 0.80 9 600 22 848 0.80 16 800 39 984 0.70 14 700 34 986
Lime (6O/íCaO ) 3.00/20 kg 2.43 29 160 4 374 2.43 51 030 7 655 0.61 12 810 1 922
Zinc Dust 4.42/kg 0.11 1 320 5 834 V 0.11 2 310 10 210 0.11 2 310 10 210
Lead Acétate
Hydrochloric

5.05/kg

1.61/kg

0.01 132 667 0.01 210 1 061 0.01 210 1 061

Acid
S ulp huric

0.05 600 966 0.05 1 050 1 691 0.05 1 050 1 691

1.63/kgAcid 0.07 840 1 369 0.07 1 470 2 396 0.07 1 470 2 396
36 058 62 997 52 266

Cooper Sulphate

FLOTATION REAGENT5

(5H20) 2.17/kg 0.39 8 190 17 772
Aerofloat 208 3.83/kg 0.08 1 680 6 434
Aerofloat 15 3.78/kg 0.03 630 2 381
Aeroxenthate 301 3.77/kg 0.08 1 6 80 6 334
TEB Frother 3.35/kg 0.02 420 1 407
Lime 3.00/20/kg
Flocculant 18.70/kg 0.007 147 2 749

37 077

Flotátion reagent costa taken at 80 per cent with recirculation
of tailing thickener D/F 29 662

MISCELLANE0U5 ■■■ J

Kieselguhr 0.55/lb 0.27 3 190 1 755 0.27 5 670 3 119 0.27 .5 670 3 119Bórax 1.20/kg 0.05 600 720 0.05 1 050 1 260 0.05 1 050 1 260
Soda 0.50/kg
Manganese

Dioxide 0.80/kg 0.05 600 480 0.05 1 050 1 260 0.05 1 050 1 260
2 955 5 639 5 639

CRUSHING PLANT Bs./ton Bs./ton Bs./ton
Jaw Crusher 0.18 2 160 0.14 2 940 0.14 2 940
Cone Crusher 0.41 4 920 0.33 6 930 0.33 6 930
Vibrating Screen 0.06 720 0.05 1 050 0.05 1 050
Conveyors etc. 0.09 1 128 0.08_____________________________ 1 680 0.08 1 680

8 928 - 12 6 00 12 600
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OPERATING COSTS - OPERATING C05TS - ORE TREATMENT C0N5UMABLE5 (:(iont INÚED).

700 ton per day Crushinq, Millinq, 700 ton per day Crushinq,_ Mili in_g400 ton ner dav Crushinq, Millinq,
Cyanidation Plant

Item Cost Kq/ton Kg/month Bs/montt
Bs.

3. GRINDING
Rod Mili Liners 2.59/kg 0.07 887 2 300

Rods 0.88/kg 0.40 4 800 4 224
Ball Mili Liners 2.59/kg 0.22 2 640 6 838

Balls 1.03/kg 1.69 20 280 20 888
Regrind Mili

Liners 2.59/kg
Balls 1.03/kg _______

34 250

Cyanidation Plant Flotation and Cyanidation_ Plant

Kg/ton Kg/month Bs/month Kq/ton Kg/month Bs/month

□.□7 1 470 3 807 0.07 1 470 3 807
0.40 8 400 7 392 0.33 6 930 6 098
0.22 4 620 11 966 0.07 ■„ 1 470 3 807
1.69 35 490 36 555 0.85 17 850 18 386

0.026 546 J 1 414
0.22 4 620 4 759

59 720 • 38 271

4• PUMP SPARE5
Centrifuga! Sand Pumps
Mili Discharge Pump
Regrind Mili Pump
Rougher Conc. Pump
Thickn. U/F Pump
Residue Pump

Diaphragm Pumps
Solution Pumps
Vacuum Pumps
Compressor
5pillage Pumps

5. MI5CELLANEDUS

Cyclones
Flotation
Thickener
Filters
Assaying (640 assays @ Bs . 2.336)
Other

2 056

439
439

. 2 934

■

3 084

658
658

4 400

110
893

1 308
916
120

3 347

140
929

1 744
1 222

120

4 155

209

94
623

1 495
1 405
3 826

234

94
1 047

(640 assays @ Bs. 2.336) 1 495
1 621
4 491

1 027
439
290
298
595

2 657
280
898

1 308
612
120

3 218

(910 assays @ Bs. 2.336)

279
3 16 5

141
623

2 126
1 652
7 986

95/...........
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1• ADMINISTRA!ION:-
Mine Manager (foreign)
Engineer (foreign)'
Administrator (foreign)
Geologist (foreign)
Mine Captain (foreign)
Shift Boss (foreign)
Developers (foreign)
Surveyor
Mining Engineer
Sampler
Security Chief
Assistant Geologist
Assistant Survey
Assistant Sampler
Assistant Security
Bookkeeper
Clerk
Typist
St orekeeper
Assistant Warehouseman
Issuer - Warehouse
Drivers
Cha u f f e.ur
T imekeeper
Assistant Timekeeper

TOTAL

2. DEVELOPMENT:-
Machine n.en
Machine assistarrt
Loco Driver
Loco Guard
Loader Driver
Winch Driver
Pipe Track man
Crew Leader

TOTAL:-

TOTAL:-

_______________________ i

No.

1
1
1
1
1
3
3
1
1
1
1
1
2
2
6
1
2
1
1
1
1
2
1
1

39

2
1
1
1
1
1
2

_1

10

40

Das ic
Wa ge

__ Bs_._____

70.00
100.00

50; 00
70. 00
60.00
33.00
33.00
33.00
50.00
33.00
25.00
60.00
33.00
33.00
25.00
25.00
40.00
33.00

25.00
22.00
20.00
20. 00
22.00
20. 00
20.00
30.00

ADMINISTRA

Bonus covering
Sundays, Pensión
Vacation 4 0%_ ___

26.00
40.00
20.00
26.00
24.00
13.00
13.00
13.00
20. 00
13.00
10. 00
24.00
13.00
13.00
10.00
10.00
16.00
13.00

10.00
9.00
8.00
8.00
9.00
8.00
8.00

12.00

0 P -B- A

ition.lng

Soc’l
Secuíty

101

700
1000
1000

7.00
600

.4 00
4 00

. 400
1000

4 00
300
600
4 00
4Ü0
2 50
2 50
4 00
4 00

2 ,'j 0
2.2 0
2 00
2 00
2 20
2 no
2 [JO
3 .(JO

T I N G

INEERING AN'

Overtime
’1 hour

per day

5.60

4.25

4.25
3.75
3.40
3.40
3.75
3.40
3.40
5.15

0 S T

] MINING

Night
shift

20%

6.60

5.00

5. 00
4.40
4.00
4.00
4.40
4.00
4.00
6.00

1
i

S

LAROUR :

Total '
Day
shif t

390
290
195
245
290
195
195
105
150

80
105

90
50
50
56
80
50
38
90
50
50
42
38
60
50

42
37
34
34
37
34
34
51

303

6 06

Total
Night
shift

62

47

4 7
42
38
38
42
38
38
57

340

680

Total
per
day

“~Bs. ■'

390
29 0
195
245
290
585
585
105
150

80
105

90
100
100
354

80
100

38
90
50
50
89
38
60

100
4 359

1286

Total per
30 day
Month

10 140
7 540
5 070
6 370
7 540

15 210
15 210

2 730
3 900
2 080.
2 730
2 340
2 600
2 600
9 2 04
2 080
2 600

988
2 34 0
1 300
1 300
2 314

988
1 560
2 600

113 334

4 628
4 108
3 744
3 744
4 108
3 744
3 744
5 616

33 436

Overtime
per

Month

|

Remarks 1
........... ' i' I

Single5hift
4 crews

96/...........

f < '

& ’ ’ ~ --------—--------------------



ADMINISTRARON, ENGINEERING AND MINING LABOUR (CONTINUED):

No.
Basic
Wage
Bs,

Bonos covering
Sundays, Pensión
Vacation 40%

Social
Securit\

10% .

T
s

3. SHAFT OPERATION : -
Hoistman
Banksman
Bank Assistant
Onsetter
Pumpman
Waste Truck
Lamp Man
Changehouseman
F irst-a id/Safety
Shaft Timberman
Assistant Shaft Timberman
Shaft Clerk
Replacements
Diamond Driller
Assistant Diamond Driller

TOTAL:- .

4. STOPING :-
Machine Operator
Assistant Machine Operator
Winch Driver
Assistant Winch Driver
Muck er
Crew Leader
T imberman

TOTAL:-

TOTAL:-

5 • STOPING ANCILLIARY : -
Winch Driver
Loco Driver
Guard
T imberman
Assistant Timberman
Assistant Winch Driver
Compressor Operator

TOTAL:-

3
3
3
3
6
3

- 3
3
2
2
2
1

15
4
4

57

2
2
1
1
2
1

_1
10

00

2
2
2
2
2
2

_3

15

25.00
20.00
19.00
19.00
20.00
20.00
20.00
20. 00
22.00
23.00
19.00
19.00
19.00
25.00
20. 00

25.00
22.00
20. 00
19.00
19.00
30.00
23.00

20. 00
20. 00
20.00
23.00
19.00
19.00
20.00

10. 00
0.00
8.00
8.00
8.00
0.00
0.00
0.00
9.00
9.20
0.00
0.00
0.00

10.00
0.00

10. 00
9.00
0,00
0.00
0.00

12.00
9.20

0.00
0.00
0.00
9.20
8.00
0.00
8.00

2.50
2.00
1.90
1.90
2.00
2.00
2.00
2.00
2.20
2.30
1.90
1.90
1.90
2.50
2.00

2.50
2.20
2.00
1.90
1.90
3.00
2.30

2.00
2.00
2,00
2.30
1.90
1.90
2.00

i’

Overtime
1 hour

per day

Night
shif t

2 0%

Total
Day
shif t

Total
Night
s hif t

Total
per
day

Total per
30 day
Month

Overtime
per

Month
Remarks

4.25 5.00 42 47 136 3 536
3.40 4.00 34 38 ■ 110 2 060
3.20 3.00 32 36 104 2 7 04
3.20 3.00 32 36 104 2 704
3.40 4.00 34 38 220 5 720
3.40 4.00 34 38 110 2 860
3.40 4.00 34 30 110 2 860
3.40 4.00 34 38 110 2 860
3.75 4.40 37 42 79 2 054
3.90 4.60 39 43 02 2 132
3.20 3.00 32 36 68 1 768
3.20 32 32 032
3.20 3.80 32 36 520 13 520
4.25 42 168 4 368
3.40 34 136 3 536

2009 54 314

4.25 42 84 2 184
3. 75 37 74 1 924
3.40 34 34 804
3.20 32 32 832
3.20 32 64 1 664
5.15 51 51 1 326 •
3.90 39 39 1 014

378 9 0201
3024 78 624 0 crews.

3.40 34 68 1 768
3.40 34 68 1 768
3.40 34 68 1 760
3.90 39 78 2 02 0
3.20 32 64 1 664
3.20 32 64 1 664
3.40 4.00 34 38 110 2 060—

520 13 520



ADMINISTRATION, ENGINEERING AND MINING LABOUR (CONTINUED);

Pensión
40%

No.
1 Basic
i Wagas
i Bs.

Bonus cov
i Sundays,
i Vacation

ENGINEERING
i

Mechanical Foreman 1 50.00 20.00
T urner 1 40,00 16.00
Diesel Fitter 1 40.00 16.00
Mine Fitter 1 25.00 10. 00
Plant Fitter 1 . 25.00 10.00
Shop Fitter 2 ! 25.00 10.00
Motor mechanic 1 | 25.00 10.00
Assistant Fitter 3 20. 00 g, 00
Assistant Motor Mechanic 1 20. 00 0.00
Bo ilerma ker/Welder 2 25.00 10. 00
Carpenter 1 30.00 12.00
Assistant Boilermaker/ 2 20.00 8.00

Welder
Assistant Carpenter 1 20.00 8.00
Electrical Foreman 1 50. 00 20. 00
Mine Electrician 1 25.00 10.00
Plant Electrician i 1 25.00 10. 00
Shop Electrician 3 25.00 10.00
Assistant Electrician 3 1 20. 00 8.00
Rock Drill Fitter 1 25.00 10.00
Drill Sharpener 1 22.00 9.00
Assistant Drill Sharpener _1 19.00 8.00

TOTAL:- ! 30 [

TOTAL EMPLOYEES ; 261 ; 4

Soc Overtime
Soci 1 hour
■',¿,10 per day

Night
shift

20%

Total
day

shif t

Total
night
shift

Total
per
day

Total per
30 per
Month

Overtime
per

Month
Remarks

5..U 8.55
4 .co 6.75
A.-íC 6.,75
2-.S’a 4.2 5
2.ft 4.25
2. S'c 4.25
2. fe 4.25
2.oc 3.40
2. fe 3.40
2.s¿¡ 4.25
3. co 5.10
2. 0o 3.40

5.00

4.00

84
67
67
43
43
43
43
34
34
43
51
34

48

38

B4
67
67
4 3
43
91
43

106
34
86
51
68

2 184
1 742
1 742
1 118
1 118
2 366
1 118
2 756

884
2 236
1 326
1 768

/

2. ico 3.4 0
5.DO 8.55
2.Te 4.25
2. fe 4.25 .
2.5? 4.25
2.0ó 3.4 0
2.5b 4.25
2.2-0 3.75
1.9o 3.20

5.00
4.00

34
84
43
43
43
34
43
37
32

48
38

34
84
43
43

134
106

43
37
32

884
2 184
1 118
1 118
3 484
2 756
1 118

962
832

1339 34 814

12 617 328 042

98/..........
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APPENDIX NO. 8

VENEZUELACOLOMBIA GOLD MINE

M I CRDSCOPICAL EXAMINATION OF SULPHIDE ORE FROM

MINERALOGI CAL REPORT

DESCRIPlION OF SAMPLES ............................. Sulphide ore from El Callao.
’ (P7 0/2)

DRIGIN OF SAMPLES  Mr. M.v.R. Steyn, Divisional
Consulting Geologist,

DATE RECEIVED :  19. 3. 70

INVESTIGATION REQUIRED :  Mioroscopical examination.

RESULTE OBTAINED 

Two specimens were selected from the b ulk sample of sulphide
ore received from El Callao, Venezuela, for mineralogical
examination :

Sample A : Polished Sección ;

In order of abundance the following opaque minerals were
observed : pyrite, chalcopyrite, hematite and gola. The gold
grains are mostly less than Q.029mm in diameter and occyr, together
wit¡' chalcopyrite, as inclusions in the pyrite. The pyrite is up
to ca. 5 mm ir. diameter.

Thin sección : Quartz, calcite, chlorite and sulphides are
presen!. The rock can be described as quartz-chlorite-schist
with disseminated pyrite.

Sample B : Polished Se c t i o n :

In order of abundance : pyrite, chalcopyrite, hematite and
gold. The máximum grain size of the gold is ca. 0.020mm and
it occurs as inclusions, together with chalcopyrite, in pyrite.

fhin Section : Calcite, quartz, albite , sericite. The
rock is a quartz-sericite schist.

99/
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Both samples are intensely brecciated and cemented together
by quartz and calcite. The calcite in both samples is
probably largely of secondary origin and was precipitated
by the hydrothermal Solutions. Some of the grains
identified as pyrite are rather strongly anisotropic and may
even be marcasita. As far as the ore-minerals are concerned,
they appear to have been precipitated in the order - pyrite,
chalcopyrite, gold and the inclusions of the latter two
minerals in pyrite probably represent replacement along
hairline cracks.
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APPENDIX NO, 9

FLOTATION AND GOLD DISSOLUTION TESTS ON ORE
SAMPLES FROM COLOMBIA GOLD MINE - .

VENEZUELA

I
I-,

SUMMARY :

Two samples of ore were received from El Callao,- Venezuela,
a sulphide ore and an oxide ore, for metallurgical testing.

Flotation of the sulphide ore, ground to 84% minus 325 mesh,
gave a gold recovery of 98.6% in 16.9% of the bulk. Cyanidation
of the flotation concéntrate after regrinding to 98.8% minus
325 mesh gave dissolution efficiencies ranging between 95.6 and
96.3% depending on cyanide addition, giving an average net
overall recovery of 94.6% over the combined flotation/cyanidation
process.

Straight cyanidation of the sulphide ore ground to 93.3%
minus 325 mesh gave an average dissolution of 95.1%.

Cyanidation of the oxide ore gave dissolution efficiencies
ranging between 97.88% and 99.54% for cyanide additions ranging
between 1.2 and 2.4 kg/ton and dissolution times ranging
between 24 and 48 hours.
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FLOTATION AND DISSOLUTION TESTS ON ORE SAMPLES

FROM COLOMBIA GOLD MINE - VENEZUELA

Samples of oxide and sulphide ore were received from El Callao
Venezuela, for gold recovery tests.

Gold recovery from the oxide sample was to be by cyanide disso-
lution, while recovery from the sulphide ore was to be examined
by straight cyanidation, and also by flotation followed by
gold dissolution from the flotation concéntrate.

1. SULPHIDE ORE SAMPLES :

Three drums of sulphide ore were crushed through a jaw
crusher to minus half inch, thoroughly mixed by quartering
and coning, and split into two parts with a divider. One
part was crushed in a cone crusher to all passing 10 mesh,
thoroughly mixed and divided into two parts -

Parts A and B.

PART A. :

This fraction was wet milled at 60$ solids to all passing 65
mesh for flotation tests, followed by cyanidation of the float
concéntrate :

Screen Analysis of the Milled Product :

+6 5

M E S H

+270 +325 -325+100 +150 +200

Nil 0.2 1.0 2.1 5.9 6.8 84.0

(a ) flotation :

The minus 65 mesh material was floated at 3 0$ solids and pr¡
7.6 - 7.8, under the following condirions :

Reaqents added - Kq/ton 1 ime - min.
CuS0¿ Aerofloat

208
Aeroxanthate

3 01
Aerofloa t

15 T.E.B, Cond. F r oth

Conditioning 0.025 _ — 15
Rougher Cono.

(1) 0.025 0.025 0.030 0.015 2 3
" " (2) — 0.025 0.025 — — 1 3
" " (3) - 0.025 0.025 - - 1 3

______

102/
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The flotation was carried out for a total period of nine minutes,
successive concentrabas being collected at three minute intervals.

The resulta of the flotation tests were as follows :

Weight
%

Gold
g/t

%
Distribution

%
S

%
Distribution

Rougher Tail 83.00 0.08 1.4 0 0.03 2.05
" Conc.(1) 9.97 45.16 95.34 11.51 94.33

" " (2) 2.68 4.13 2.52 1.20 2.88
" " (3) 4,. 07 0.85 0.74 0.21 0. 74

Head (Cale ) 100.00 4.72 100.00 1.22 100.00
Cale.Combined )
Rougher Concs ) 16.92 27.52 98.60 7.05 97.95

________________

(b) Cyanidation :

A series of twelve flotations was carried out as described
above and the combined rougher concéntrate (approximately
2 kilos) was aerated in a pachuca for four hours with
3.5 kg/tor. CaO (pri approximately 9.2) at 4 0% solids.
No frothing occurred during aeration. After aeration
the pulp was reground with 1.0 kg/ton NaCN to all passing
200 mesh. (NaCN concentration at the commencement of
grinding was 0.66 g/1 - and after 3 hours grinding the
concentration had dropped to 0.36 g/1, pH approximately 9.6)

Screen Analysis after Reqrind :

M E S H
+2 00 +270 + 325 -325

%
Nil

%
0.3

%
0.9

o/
98.6 ¡

The reground pulp was split into two portions and gold
dissolutions carried out for 48 hours at two different levels
of cyanide respectively.
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The schedule of reagent addition during the dissolutions was
as follows :

Reagent
Addition Schedule

No. 1 No. 2
Added

kg/tor
Residual
k g/ton

Added
kg/tor

Residual
kg/ton

NaCN CaO NaCN CaO NaCN CaO NaCN CaO

Aeration — 3.5 — — — 3.5 — —
Regrind 1.0 - — - 1.0 — — —
Bis. after 0 hrs. 1.0 — 0.36 0.04 1.5 — 0.37 0.04
" " 3 hrs . 0. 5 1.0 0.30 0.03 1.0 1.0 0.38 0.03
" " 5 hrs. 1.5 — 0.44 0.06 2.5 — 0.54 0.06
" " 21 hrs. — — 0.26 0.18 — — 0.30 0. 32
" " 24 hrs. 2.0 — — — 3.0 — — —
" " 29 hrs. — — 0.64 0.30 — — 0.90 0.64
" " 48 hrs. - - 0.47 0.39 - - 0.72 0.75

Total 6.0 4.5 - - 9.0 4.5 - -

The addition of 1 kg/ton Caü after three hours causea a very
heavy froth (pH 11.0) whrch subsided after an hour with a
simultaneóos drop in pH to 10.2 The heavy cyanide additions
increased the free alkalinity, but the pH remained below 10.6,
and na heavy frothing occúrred.

The results for these dissolutian tests are as follows :

NOTE :

Wt.
kilos

Au.
g/t

% Distribution
Ind. *1 Overall *2

No.l -

Fíltrate
Residue

3.302
0.8 00

6.69
1.25

95.67
4.33

94.33
3.27

Rough er
■ Conc . 0.600 28.85 100.00 98.60

No.2 -
Fíltrate
Residue

3.388
0.8 08

6.83
1.10

96.29
3.71

94.95
3.65

Roughe r
Conc . 0.8 08 29.71 100.00 98.60

Calculated on the head to the dissolution
Calculated on the head to the flotation.
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PART B :

A straignt cyanidation was done on t his parí a f ter be ing wet
milled to all passing 200 mesh. The cyanide concentración
was at two levels,and dissolution times 24 and 48 hours
respectively at 50% solids.

Screen Analvsis of trie Milled. Product

MESH
+200 +270 +325 -325

5^
0.4

%
2,0

%
4.3

%
93.3

Lime and Cyanide Ada ition :

T ime
Hours

No. 1 No. 2
Added

ka/ton
Residual
k q /1 o n

Addea
kq/ton

Res idual
ko/tpr

NaCN Ca 0 Na CAI Ca 0 NaCN CaO NaCN ua 0

0 2.0 — — 2.0 — —
2 1.0 2.0 — — 1.25 2.0 — —
8 — 0.5 0.41 0.10 — 0. 5 0. 52 0.10

24 - - 0.30 0.05 - - 0.46 0.05

Total 1.0 4.5 - - 1.25 4.5 - -

N.D .__3 No, 4

0 — 2.0 — — — 2.0 — —
2 1.4 2.0 — — 1.65 2.0 — —
8 — 0.5 0.54 0.10 — 0.5 0.72 0.12

24 — 0.5 0.50 0.06 — 0.5 0.66 0.06
30 — 0.5 0.42 0.03 — 0.5 0.64 0.10
48 . - - 0.34 0.04 - - 0.58 0.04

Total : 1.4 5.5 - - ■ 1.65 5.5 - -
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D i s s □ 1 u i i □ n R e s u 11 s :

Wt.
kilos

Au .
g/t.

%
Dis t rib.

Cyanide
Add ition
kg/ton

Dissolution
Time - Hours

NO. 1
E iltrate
Res idue

2.210
1.113

2.92
0.25

95.87
4.13

1.00 24

Head(Cale . ¡ 1.113 6.05 100.00

l\ID ■ 2
Fíltrate
Res id ue

2.205
1.152

3.00
0.40

93.49
6.51

1.25 24

Head(Cale. ) 1.152 6.14 100.00

NO ,3
Fíltrate
Residue

2.215
1.069

2.66
0.24

95.82
4.18

1.40 48

Head ( Cale. ) 1.06 9 5.75 100.00

NO ,4
Fíltrate
Residue

2.140
0.986

2.72
0.30

95.16
4.84

1.6'5 48

Head(Cale . ) 0.986 6.87 100.00

Thus the average gold recovery
procesa is 95.1% compared with
and cyanidation) procesa.

in a
94.6

single stage (cyanidation)
for the two stage (flotation

2. OXIDE ORE SAMPLE:

One drum of oxide ore was air dried and screened through a
10 mesh screen. The plus 10 mesh fraction was cone crushed t o
all passing 10 mesh and recombined with the minos 10 mesh fraction.
A f t e r thorough mixing, a 1000 g r a m sample was riffled out for
screen analysis :

Screen Analvsis of the Milled Procuct :

Mesh
o//o

Retained
Gold

q/ton
Gold

% Distrib.
%

S.
S

% Distrib.
+14 3.56 5.66 3.11 0.26 ó .25
+20 7.70 5.74 6.85 0.11 5.56
+35 7.33 7.41 8.42 0.13 6.94
+4 8 4.77 6.14 4. 54 0.21 6.94
+6 5 3.72 5.72 3.30 0.16 4.17

+100 2.71 4.10 1.72 0.21 4.17
+ 150 2.47 4.08 1.57 0.25 4.17
+200 3.28 8 . 94 4 . 54 0.16 3.47
+270 2.75 8.06 3.44 0.16 2.78
+ 325 0.73 9.70 1.10 0.15 0.69
-325 60.98 6.49 61.41 0.13 54.88
Cale.

Head 100.00 6.45 100.00 0.14 100.02
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The remaining portion was wat milled to all passing 200
mesh at 50% solids.

5cre en Analysis of Milled Prod uc t
MESH

+200 +270 +325 -325
% % % %

0.3 0.5 0.9 98.3

Gold Dissolution :

Four gold dissolution tests were carried out using cyanide
concentrations at two levels and dissolution times of 24 ard
48 hours respectively at 35% solids (pH of pulp 6.6 at start).

NOTE : Due to viscosity effects, higher solid/liquid
ratios were impracticable.

Lime and Cyanide Consumption :

The lime and cyanide consumptions for the respective tests
are as follows :

T ime
Hours

TEST NO. 1 TEST NO. 2
Added

kq/ton
Residual
kq/ton

Added
kq/ton

Residual
kq/ton

NaCN CaO NaCN La 0 NaCN Ca 0 NaCN Ca.O

0 4.0 4.0
2 1.0 2.0 1.3 2.0
6 0.2 0.5 0.28 0.04 0.2 0.5 0.43 0.04

24 0.26 0.02 0.40 0.02

Total 1.2 6.5 - - 1.5 6 . 5 - -

TEST NO. _3 TEST NO. 4

0 — 4.0 — — 4.0 —
2 1.3 2.0 — — 1. o 2.0 — —
6 . 0. 5 0.5 — — 0.5 0.5 — —

24 — 1.0 0.44 0.02 0.3 1.0 0.46 0.02
48 - - 0.36 0.02 - - 0.50 0.02

Total 1.5 7.5 - - 2.4 7.5 - -
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The resulte of the four tests were as follows :

Wt.
Kilos

Au.
g/t

%
Dis trib.

Cyanide
Addition
kq/ton

Dissolution
Time - Hours

NO, 1
Fíltrate
Resid ue

3.315
0.360

1.440
0.120

97.88
2.12

1.2 24

Head(Cale. ) 0.860 5.67 100.00

NO. 2
Fíltrate
Res id ue

3.340
0.850

1.40
0.060

98.57
1.43

1.5 24

Head(Cale . ) 0.850 5.580 100.00

NO. 3
Fíltrate
Res id ue

3.217
0.862

1.400
0.080

98.49
1.51

1.5 48

Head(Cale . ) 0.862 5.310 100.00

NO ,4
Fíltrate
Residue

3.347
0.871

1.360
0.04 0

99.54
0.46

2.4 48

Head(Cale . ) 0.871 5.270 100.00
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APPENDEX NO. 10
r

FURTHER FLOTATION AND CYANIDATION TESTS ON ORES

FROM THE COLOMBIA GOLD MINE -

VENEZUELA

5UMMARY :

Flotation of the sulphide ore at various grinds indícales
that coarser grinds give substantially the same gold recovery
in a smaller bulk as shown by the following data

Grind
(%-325 )

Gold recovery Flotation bulk
% (% of feed)

84.0
65.3
50.3

97.95 16.9
98.52 12.9
98.13 10.7

A preliminary flotation test on the oxide ore indicates that
96% of the gold can be recovered in 33% of the bulk.

The cyanidation of a
concéntrate from the
dissolutions ranging
gold.

mixture containing 50% flotation
sulphide ore, and 50% oxide ore gave
between 86,3 and 89,9% of the contained

The cyanidation of a mixture of 80% sulphide ore and 20% oxide
ore gave a gold dissolution of 98%,
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FUR7HER FLOTATION AND C YA iM ID AT I ON TESTS ON ORES

FROM THE COLOMBIA GOLD MINE - VENEZUELA

In previous flotation tests on the Colombia sulphide ore, the ore was
milled to B4% minos 325 mesh prior to flotation. Further tests have
now been completed on a coarser grind to examine the effect on gold
recovery.

In addition, cyanidation tests have been carried out on varióos
admixtures of solphide flotation concentrates with the oxide ore.

A preliminary flotation test on the oxide ore indicates that aboot 96%
of the gold can be recovered in aboot 33% of the bulk.

1. THE FLOTATION OF THE SULPHIDE ORE AT DIFFERENT GRIND5 :

(a) Millinq :

Two samples (A and B) were wet milled at 60% solids for
different time periods, giving the following screen analysis
of the milled prodocts :

Sample
M E 5 H

4-6 5 + 100 +150 +200 +270 +325 -325

A 0.5 5.0 8.4 12.8 2.0 21.0 50.3
B 0.1 1.4 4.5 10.6 9.1 10.0 65.3

(b ) Flotation :

Flotation was done on the above two samples, at 30% solids
and a pH of 7.6 - 7.8 under the following conditions :

Reaaents added - Kq/ton Time - Minsl

CuS04
Aerofloat

208
Aeroxanthate

3 01
Aerofloat

15 T.B.E. Cond . Froth

Conditioning 0.25 — — __ — 15
Rougher Conc.l — 0.025 0.025 0.030 0.015 2 3 |

n 11 2 — 0.025 0.025 — — 1 3 !■
" " 3 — 0.025 0.025 - - 1 3 ;

|

The flotation was carried oot for a total period of nine minutes
soccessive concentrates being collected at three minute inter­
vals .
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The resulta of the flotation tests were as follows :

SAMPLE A SAMPLE B
Weight
. %

Gold
g/t.

%
Distrib.

Weight
%

Gold
g/t.

o7/o
Distrib.

Rougher Tail
Rougher Conc.1

n n 2
» " 3

89.26
5.43
3.03
2.20

0.13
107.10

6.20
3.69

1.87
93.75
3.03
1.35

87.10
8.23
2.32
2.35

0.11
76.11
3.74
2.40

1.48
96.32

1.34
0.86

Hea d
Calculated 100.00 (6.20) 100.00 100.00 (6.50) 100.00

Cale.combined
Rouaher concs. 10.74 56.68 98.13 12.90 49.67 98.52

2. THE CYANIDATION OF A MIXTURE OF 50% ROUGHER CONCENTRATE PLUS
50% OXIDE ORE :

(a) Flotation of the Sulphide Ore :

A series of floats was carried out as described above
on the remainder of sample B. The combined roughar
concéntrate (approximately 1.1 Kg ) was aerated at 40%
solios in a pachuca for four hours. Lime was added
at different periods to keep the pH just above 9
(pH 9.0-9.2). A total of 3.5 Kg.Caü/ton was added.
No frothing occurred during aeration. After aeration
the pulp was reground with 1.0 Kg/ton NaCN for three
hours. (Screen analysis after regrind was not determinad,
butshould be approximately as in Report 1).

The reground pulp was split into two portions for
subsequent cyanidation.

(b ) Cyanidation of the mixed Sulphide Concentrate/Oxide Ore :

Two samples (C and D) of oxide ore were wet milled at
60% solids to all passing 200 mesh. 500 grams of each
were put into two pachucas. Lime (1.0 Kg/ton) was

. added to each, which brought the pH up from 6.6 to 10.2.
They were then aerated for 30 minutes to bring the pH
back to 9.0 (sample "C" - pH 9.2, sample "D" - pH 9.6).

To these were added 0.5 Kg NaCN/ton and the two
portions of reground rougher concéntrate pulp. Sample
"C" with the lower pH frothed a little, but "D" with the
higher pH gave a very heavy froth. After two hours
the frothing subsideo. Lime had to be added in small
quantities after 4 hours to keep the pH at 9.0. The
total CaO added amounted to 3.0 Kg/ton). 1.6 Kg.NaCN/
ton was also added. Gold dissolution was carried out
for 24 hours.
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The residual reagents were :

NaCN - 0.26 Kg/ton, CaO - 0.03 Kg/ton.

The resulta for these dissolution tests are as follows :

SAMPLE "0" SAMPLE "D"
Wt.Kilos g/t-Au % Distr. Wt.Kilos g/t-Au. % Distrib.

F iltrate 1.110 5.18 89.94 1.04 0 4.58 86.32
Residue 0.392 1.64 10.06 0.353 2.14 13.68

Head
(cale.) 0.392 (16.31) 100.00 0.353 (15.63) 100.00

------->--- -----

3. THE CYANIDATION OF A MIXTURE OF 80% SULPHIDE ORE PLUS 20%
OXIDE ORE :

(a) Millinq :

A mixture of 80% sulphide and 20% oxide ore was wet
milled at 60% solids, giving the following screen
analysis of the milled product :

+2 00
M E S H

+270 +325 -325
o//o % ’ %’■

0.3 1.9 4.7 93.1

(b ) Cyanidation :

Cyanidation was carried out for 48 hours with the
following reagent addition :

Added Kg/ton Residual Kg/tor.
NaCN CaO NaCN CaO

1.0 6.5 0.14 0.04
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Dissolution R e s u 11 s :

wt.
Kilos

Au.
g/t.

%
Distribution

Fíltrate 0.419 2.42 98.06
Ro s id uu 0.147 0.15 1.94

Head
(Cale. ) 0.147 (7.00) 100.00

4. THE FLOTATION OF THE OXiOE ORE FOR GOLC RECOVERY :

(a) Millino :

A sample of oxide ore was wet milled at 60% solide
giving the following seréen a nalysis of the milled
product :

96% - minos 325 mesh.

( b ) Flotation :

Flotation vías done on the above sample at 3 0% solids
and a pH of 7.6 (with soda carb) under the following
conditions :

Reaqents added - Ko/ton T ime - Mins.
Cu50.4

Aerofloat
208

Aeroxanthate
301

Aerofloat
31 T.B.E. Cond . Froth,

Condition-
ing . 0.25 15

Roughe r
Conc . 1 0.025 0.02 5 0.030 0.015 2

n i! 2 - 0.025 0.025 — — 1 3
fl H 2 - 0.025 0.025 - - 1 3

The flotation was carried out for a period of nine
minutes, successive concéntrales being collected at
three minute intervals, to give three sepárate
concéntrate samples.
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The resulta oí the flotation tests were as follows :

Wt.
% ■

Au.
g/u.

%
Dis tribution

Rougher l a i 1 66.76 □ .32 3.37
Rougher Conc.l 26.52 ' 17.30 83.29

” ” 2 3.63 11.85 7.77
" " 3 3.09 9.00 5.06

Head (Ca1c ) 100.00 (5.53 ) 100.01

Cale.combinad )
Rougher Concs) 33.24 16.00 96.14

NOTE : (1) The ground ore in this test was too fine, thus the
high yield in Weight % in the rougher concéntrate,
because of slime.

(2) The CuSO^ is not needed and should be replaced with
sodium silicate to suppress the slime.

(3) Aeroxanthate should be left out.

No further investigation was done.
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Q
APPENDIX NO. 11

FILTRATION AND THICKENING TESTS ON CYANIDED
PULPS FROM COLOMBIA GOLD MINE -

VENEZUELA

SUMMARY

Filtration tests on the sulphide ore and oxide ore indícate
that máximum filter duties are achieved on a four minute
filtration cycle. The results obtained using a four
minute cycle were as follows :

Filter duty

Tons dry solids (Sq.ft)(day )

Sulphide ore
Oxide ore
80% Sulphide ore plus 20%

Oxide ore
Flotation concéntrate (Sulphide)

0.320
0.2 04

0.328
0.268

Thickening tests on unflocculated cyanided pulps gave the
following results :

Thickener area
required

Termina 1
Pulp Density

(% Solids )Sq. ft/(ton)(day)

Sulphide ore 22.5 54.0
Oxide ore 17.5 42.0
80% Sulphide ore +

Oxide Ore
2 0%

23.5 55.3
Flotation concéntrate

(Sulphid e) 24.0 52.9

With flocculant, marked improvements in thickener duty
for both sulphide and oxide ores were obtained.
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FILTRATIDN AND THICKENING TESTS ÓN CYANIDED
PL'LPS FROM THE COLOMBIA GOLD MINE -

VENEZUELA

Filtración Tests :

riltration tests were carried out on samples after leaching with
cyanide for 24 hours, using a standard inmersión test filter
having an area ot 0.1 sq. ft. at a vacuum of 650 mm mercury.

Oyeles used :

Pick Up
Time in
Secends

Drying Time
in Seconds

Discharge Time
in Seconds

4 minute
eyele 60 132 48

8 " " 120 264 96
10 " " 150 330 120

Resulte :

Sample
Cycles

in
mins ,

Cake
Thicknes s
in inches.

Wet 171.
o f Cake
in gms.

Dry Wt.
of Cake
in gms.

/o
H20 pH S.G .

Filter
Duty-Tons/
(sq.ft) (day)

Remarks

Sulphide 4 1/8 88 6 0 9.1 9.3 1.3 0.320 (Cracks
11 8 13/32 223 160 28.3 9.1 1.4 0.320 (150

(seconds
(drying.

Oxide

Oxide

4 5/32 84 51 39.3 10.1 1.2 0.204 (Cracks
(arte r
(60
(seconds
(d rying

8 9/32 126 78 38.1 10.1 1.2 0.1561! 10 11/32 142 87 38.8 10.1 1.2 0.139
8 0$ )
Sulphide ) (Cracks
2 0$ ) . 4 1/4 122 82 32.8 9.5 1.2 0.328 (after
Oxide ) (20

(seconds
H 8 11/32 173 118 31.8 9.5 1.2 0.236

(drying

Float Cono
(Sulphide) 4 3/16 93 67 28.0 8 . 3 1.34 0.268n 8 1/4 138 100 27.5 8.3 1.34 0.200

10 9/32 163 118 27.6 8.3 1.34 0.189
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ihicteninq Tests :

All thickening tests were carried out on pulp samples after
leaching with cyanide for 24 hours.

Flocculant usad = Superfloc 16.

Results :

Sample
c7/o

Solids '
Area in sq. ft./ton/24 hours

1) No rlocculant 2) Clocculant

Oxíde 6.7 14.42 1.13
II 10.0 16.32 13.48
I! 22.5 9.32 22.13

Sulphide 6.3 9.74 0.99
II 10.0 18.81 3.79
II 18.0 22.12 10.09
11 25.0 20.50 11.15

80% Sulphide)
20% Oxide ) 10.0 14.69

H 15.0 17.79
11 20.0 20.50

Sulphide )
Concéntrate ) 6 15.12

II 10 15.39
II 18 21.57
II 30 23.42
II 33 22.00
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Calculations :

Sample Test No.
as shown
on uraph

$
Solids

Super Floc
16

K/gm/ton F* R* D* A*

Oxide A 6.7 Nil 14.50 1.21 1.38 14.42
n B 6.7 0.060 14.50 15.42 1.38 1.13
ti 0 10.0 Nil 9.11 0.63 1.38 16.32
II D 10.0 0.080 9.11 0.77 1.38 13.48
n E 22.5 Nil 4.04 0.38 1.38 9.32
n F 22.5 0.04 0 4.04 0.16 1.38 22.13

Sulphide 1A 10.0 Nil 9.62 0.62 0.85 18.81
1! IB 10.0 0.04 0 9.62 3.08 0.85 3.79
II 2A IB. 0 Nil 5.17 0.26 0.65 22.12
II 2B 18.0 0.020 5.17 0.57 0.85 10.09
II 3A 25.0 Nil 3.62 0.18 0.85 20.50
II 3B 25.0 0.015 3.62 0.33 0.65 11.15
II 4A 6.3 Nil 15.49 2.00 0.85 9.74
II 4B 6.3 0.060 15.49 19.58 0.85 0.99

80$Sulphide )
20$ Oxide ) 1 15.0 Nil 6.03 0.39 0.81 17.79

II 2 20.0 Nil 4.51 0.24 0.81 20.50
II 3 10.0 11 9.76 0.81 0.81 14.69

Sulphide Co no . 4 18.0 11 5.43 0.28 0.89 21.57
11 11 5 10.0 11 9.79 0.77 0.89 15.39
11 11 6 6.0 11 16.35 1.36 0.89 15.12
11 II 7A 33.0 II 2.71 0.11 0.89 22.00
II II 7B

Oon
11 3.00 0.12 0.89 23.42

*F = Liquid : Solid Ratio (By weight of original pulp)
*R = Rata in ft/hour
*0 = Liquid : Solid Ratio (by weight) of final settled pulp
* A = 1.33 (F—D) = sq. ft./(ton) (24 hours )

p = density of liquid
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POWER RETICULATION DIAGRAM
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COLOMBIA GOLD MINE - VENEZUELA

POWER DI5TRIBUTION DIAGRAM
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APPcNDIX NO. 14

PO'.TER DISTRIBUTICN , LD CABLE 5PECIrICATIDN

Power Distribuí ion : (525 v. 60 cps,)

1. Crushino Plañí:

Equipment I nstalled Cons umed
H.P. H.P.

Píate Feeder 2.0 1.5
No. 1 Conveyor 10.0 5.0
No. 2 Conveyor 10. 0 7.5
No. 3 Conveyor 10.0 6.0
Primary Crusher 100.0 80.0
Magnet Reotifier 7.5 6.0
Vi oraring Screen 7.5 6.0
Secondery Crusher 100.0 80.0
No. 4 Conveyor 15.0 12.0
No. 1 Welding Plug 60.0 50.0
No. 2 Welding Plug 600.0 -
Lignting Circuit 15.0 5.0
Spa re 15 H . P . 15.0 -

Crushing Plañí Total 412.0 259.0
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Mi 11 Plañí :

Installed
H. P.

Consumad
H.P.

No. 1 Vibrating Feeder 1.0 1.0
No. 2 Vibrating Feeder 1.0 1.0
Conveyor Belt 3.0 2.0
Rod Mili T en 140.0
Ball Mi‘ 1000.. 950.0
Mil" ^charge Pumps No.l 75.0 55.0

_j_l Discharge Pumps No.2 75.0 -
Mili Water Pump No. 1 30.0 28.0
Mili Water Pump No. 2 30.0 -
Thickener O.F. Pump No. 1 15.0 9.0
Thickener O.F. Pump No. 2 15.0 -
Diaphragm Pumps 8.0 8.0
Thickener U.F. Pumps No. 1 20.0 13.0
Thickaner U.F. Pumps No. 2 20.0 -
Compressor No. 1 100.0 79.0
Compressor No. 2 100.0 -
Rotary Drum Filter No. 1 12.5 12.5
Rotary Drum Filter No. 2 12.5 12.5
Repulper 7.5 5.0
Residue Pump No. 1 20.0 13.0
Residue Pump No, 2 20.0 -
Vacuum Pump No. 1 100. 0 63.0
Vacuum Pump No. 2 100.0 -
Filtrate Pump No. 1 5.0 4.0
Filtrare Pump No. 2 5.0 4.0
Solution Pump 20.0 14.0
Precoat Pump 7.5 5.0
Vacuum Pump No. 3 100. 0 63.0
Vacuum Pump No. 4 100.0 -
Solution Pump 5.0 4.0
Precoat Pump 7.5 5.0
Solution Pump 20.0 14.0
Solurion Pump 7.5 5.0
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Mili Plant (Ccnt'd.)

Inatalled
H. P.

Consúmed
H.P,

Acid Pump 30.0 24.0
Thickener 15.0 10.0
Fresh Water Pump 7.5 5.0
Gland Service Pump 5.0 4.0
Spillage Pump No. 1 7.5 5.0
Spillage Pump No. 2 7.5 5.0
Spillage Pump No. 3 7.5 5.0
Spillage Pump No. 4 7.5 ■ 5.0
Welding Plug No. 1 60. 0 50.0
Welding Plug No. 2 60. 0 -
Welding Plug No. 3 60.0 -
Lighting Transformar 50.0 40.0
Air Extraction Pan No. 1 5.0 4.0
Air Extraction Fan No. 2 5.0 4.0
Air Extraction Fan No. 3 5.0 4.0
Air Extraction Fan No. 4 5.0 4.0
Spa re 2.0 —
Spa re 7.5 -
Sp are 7.5 -
Spare 20.0 -
Spare 30.0 -
Spa re 15.0 -
Spa re 5.0 -

Mili Plant Total 2617.0 1675.0
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3. Compressors:

Requirements 20 Drills = 400 H.P.
Install 2 x 10 Drill Compressors

Equipment
Compressor No. 1
Compressor No. 2

Aux . No. 1
Aux. No. 2
Aux. No. 3

= 2 x

Installed
200
200

30
30
30

200 H.P.

H.P. Consumed H.P,
200
200

10
10

Compressors Total 460 420

4 , Underqround Equipment : Installed H.P.
11 x 30 H.P. Winches 330
4 x 15 H.P. Fans 60
3 x 5 H.P. Pumps 15
3 x 200 H.P. Pumps ' 600
3 x 50 H.P. Sludge 150

Underground Total 1255

Of the above pumps, 1 x 200 H.P. and 1 x 50 H. P. will be standby.
Installed H.P.

5. Hoist: 600

Powe:r Installation Summary: Installed H.P. Cons umed H.P.
1. Crushing Plant 412 259
2. Mili Plant 2617 1675
3. Compressors 460 420
4 . Underground Equipment 1255 1005
5. Hois t 600 600
6. Surface General 200 150

Grand Total 5544 4109
= 4130 KW 3070 KW

At 0.8 pF 5170 KVA 3020 KVA
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6. Cable Specifications: Lenqth in Feet 1•
0.25 [ •Cable Size 7.036 . 04 0.1 0.15 0.2

Crushers

Mili
Compressors
Surface General
Underground General

7,000
21,000
1,000

10,000
5,000

600

3,000

400
600
800 400

400
600 i .

1,000
i

4,000 il

Total Lengths 44,000 3,600 400 1 ,400 400 6,000

General:

.................. 7'

1, L.T, Control *;

(a) Centralised control desk for each plant containing

(i) Ammeters

(ii) Stop push b u11ons

iii) Indicatcr lights
( iv ) Mimic ( If poss ible )

(b) All circuits to be equipped with :
(i) Circuit Breaker/Fuse protection

(ii) Earth Leakage protection relays
(iii) Stop/Start and Indicatcr Light control at motor.

(c) Mills to be fitted with locally mounted KW meters ,
ammeters.

(d) Flood lighting should be used on all outside areas for
economy of capital costs, and maintenance.

8. Weekly Power Consumption: KWH.

(1) 1000 KW x 7 hrs. x 6 days = 42,000
(2) 500 KW x 14 hrs. x 6 days = 42,000
(3) 450 KW x 24 hrs. x 7 days = 76,000
(4) 300 KW x 7 hrs. x 6 days = 12,600
(5) 750 KW x 24 hrs. x 7 days = 126,000
(6) 550 KW x 24 hrs. x 7 days = 92,500

(7) 200 KW x 24 hrs. x 6 days = 28,800
(8) 50 KW x 24 hrs. x 1 day =

Total

5ay

1,200

421,100

450,000
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Fot the above, refer to the power distribuíion diagram in Appendix
No. 13.
Peak load will occur between 0700 hours and 1400 hours, Monday to
Saturday inclusive and will be in the order of 4 - 4.5 MW.

Monthly power requirements = 4,5 x 450 000 KWH
2 000 000 KWH

Power variations (oscillations ) during the year will be negligible,
demand apart from a few fans and heaters being substantially constant
as indicated above.
The power supply would have to be secute, power outage of 3 - 4
hours could be tolerated, but no more from a personnel safety and
plant operation viewpoint.

Stand-by power supply 500 KW.
Single source of supply only is required at a central sub-station,
plus the 75 H.P. river pump which could be considered as a second
point.












































