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THREE(3)YEAR
COMMERCIAL OPERAT10N WORK PROGRAM

(Yc征 2 to 4 of Rcsumcd Opcrations)

TO SUPPORT

APPLICAT10N FOR MINlう RAL PRODUCT10N SHARING AGREEMENT(MPSA)
(CONVERS10N OF MINING LEASE CONTRACT NOS

LLC―V-261;V-1117;V-1080;V-1081,AND MRD-801NTO MPSA)

ATLAS CONSOLIDATED MDヾ ING AND DEVELOPMENT CORPORAT10N,HEIRS OF
」OSE P VELEZ,HEIRS OF MANUEL CUENCO,
ANTON10 V CUENCO AND JON R ABOITIZ

(CONTRACTOR)

BY:

ATLAS CONSOLIDATED MINING AND DEVELOPMENT CORPORATION(ACMDC)
(For itselfand as A■omcy‐ in― Fact of Josc P.Velez,Hcirs ofManuel Cucnco,

Antonio V Cucnco and Jon R Aboitiz)

(OPERATOR)
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1.O CORPORATE DATA

1.2

Project Name

Carmen Mining Projcct

Company Name, Address, Telephone, FAX Number

Atlas Consolidated Mining and Development Corporation

V

Head Ofrlce: 6th FIoor Quad Alpha Centrum

125 Plonccr Strcet,Mandaluyong City

Tel Nos(02)635‐ 2387/635-4495
Fax No (02)633-3759

1.3   Contact Person/Designation

Mr Constantc l)l〕 unlanglag

Vicc Prcsidcnt ibr()pcrations

2.O PROJECT DESCRIPT10N

Carmen Mining Project

2.1 Project Details

Allas Consoidaled Min ng&Devdopment corpolal on

THREEギ∈AR COMMERCIAL OPERAT10N WORK PROGRAM

メ端指t
H E.r l..l\. I) A*

2.1.1 Locatiorr

The Carmen Underground Lift-l Mining Area is within l5-mining claims in Biga,
Toledo City with an arca of I I 9. 1663 Has. under valid and existing Mining Lease

Contracts issued to ACMDC and within another l5-mining claims also in Biga, Toledo

City with an area of I l5.l2l2 Has. also under valid and existing Mining Lease Contracts

issued to various claim owners but covered with Operating Agreements with ACMDC, as

the op€rator or a total of 30- leased mining claims, containing a total area of 234.2x r:
Has., as shown in Table-l betow.

Table No. l. List olMining Claims Covered by MPSA Application No.
APSA.OOO369VII

A) Mining Claims owned by ACMDC

NAME
OF CLAIMS

CLA MOWNER
AREA

(HAS)

DATE DOL
MINING

LEASE CONTRACT
NUMBER ISSUED

1 Josefa ACMDC 90000 Sep 13,1956 V-261
Ju1 6,1959

(reneWed)

2 Marqot ‐do― 90000 -do- ‐do‐ ‐do―

Marilyn ‐do‐ ‐do― ―do‐ ‐do―

Art Fr ‐do‐ 79456 」ul ll,1953 V-1117 Apr 7,1976

Bar Fr. ‐do‐ 40704 ‐do‐ ‐do‐ ‐do‐

‐do‐ 90000 」u1 25,1953 ‐do‐ ‐do‐

7 ‐do― 90000 ‐do‐ ‐do― ‐do‐

8 」oe ―do‐ 90000 ‐do― ‐do‐ ‐do―

Lim ‐do― 90000 ‐do‐ ‐do‐ ―do‐

10 Nemy ―do‐ 90000 May ll,1953 ―do‐ ‐do‐

Nlmfa ‐do‐ 90000 ‐do‐ ‐do‐ ‐do―

Page 4 of37



NAME
OF CLAIMS

CLAIMOVVNER
AREA
(HAS)

DATE DOL
RECISTERED

MININ6

LEASE CONTRACT
NUMBER ISSUED

Pat ‐do― 90000 Mavll 1953 V-1117 Apr 7.1976

Nonq ―do‐ 90000 」u111.1953 ―do‐ ‐do‐

Rom Fr. ‐do‐ 49555 」u1 13.1953 ‐do‐ ‐do‐

Sol Fr ‐do‐ 31948 Auq 7,1953 ―do― ‐do‐

TOTAL=    119 1663 Has

O MIntrg Clalms trnderス greemenf口輌ACMDC

シ

V

TOTA L=      115 1212  Has

―
Mining Claims owned by ACMDC 119 1663   Has

M n ng Claims under Agreement with ACMDC― ………‐  115 1212  Has

Total Area = 234 2875   Has

Attachcd is a Skctch l'lan ol'Mining Claims covorcd by Mining l.casc

Contracts showing Camten Mining Area marked as Annex No. l.

2.1.2 Estimated Cost

2.1.2.1 Capital Cost

The rehabilitation period of the mines will be the first twenty-iive
(25) months of project life. All capital costs relevant to the rehabilitation

and resumption of operations is covered within the first two years of
project lil'e. Total initial capital cost is PhP 9,715,490,000.00 or

US$176.645 million based on PhP55:US$l exchange rate.

AuaS COnso ldaled Mining&Devdopment Corporalon

THREEイ EAR COMMERCIAL OPERAT10N WORK PROGRAM

NAME
OF CLA MS

CLA MOWNER
AREA

{HAS)

DATE DOL
MINING

LEASE CONTRACT
へEυ 10:EREυ

NUMBER ISSUED

1 La Alhambra Jose P Velez 90000 Oct 18,1956 V‐ 1080 Mar 18,

1974

La Perla ―do‐ 90000 ‐do‐ ―do‐ ‐do‐

La SOidardad ‐do― 90000 ‐do‐ ‐do‐ ‐do‐

4 La Rosa ‐do― 32852 ―do― ‐do― ‐do‐

La lnsular ‐do‐ 90000 ―do― ‐do‐ ‐do‐

La Vanguardia
Hrs. of Manuel

Cuenco
90000 Oct 18,1956 V‐ 1081

Mar 18,

1974

La Dicha ‐do‐ 90000 ‐do‐ ‐do‐ ―do‐

La Verdad ‐do― ‐do‐ ‐do‐ ‐do‐

La Castellana ―do‐ 90000 ‐do‐ ‐do‐ ‐do‐

La Salvacion ―do― 90000 ‐do‐ ‐do‐ ‐do―

11 La Union ‐do‐ 90000 ‐do― ‐do― ―do‐

La Simoatica ‐do― 90000 ‐do‐ ―do‐ ‐do‐

James Fr. Antonio V. Cuenco 21937 Apr 26.1974 MRD‐ 18 Sep l,1976

Eduardo‖ Fr 」on R AboiUz 22263 Mar 4,1969 MRD‐ 80 」an 9,1978

Eduardo l‖ Fr ―do‐ 84160 ‐do‐ ‐do‐ ‐do‐
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Said amount covers all phases of rehabilitation; Mine Dewatering
Cost, Reconditioning of Equipnrent, of the Underground Openings and

others required to be done to enable the mine to produce an initial 1,000

M'[PD on the lTth month. This pruduction will gradually be increased to
42,000 MTPD in month 2 of year 4 when the new decline conveyor system

shall have been operational. l'able below shows the summary of initial
capital expenditures. (PhP in 000,000)

Notes: I ドorcx― USSl:PhP55
2 Power:Month l‐ 32‐Php 5 08/Kwh:Month 33 onward=Php 2 66/Kwh

3 Tai‖ ngs Disposal at Biga PI Total Costis USS 23 317M

4 Contingency:Initial Capital‐ 9330/0

2r.22 0rrcti“gC磁

1｀hc estimatcd operating cost is PhP8,589,550,000.00 to covcr thc

threc‐ year pcHod beginrung year 2 ofthe resurned operations up to ycar 4

Table No 2 Annuai Operating Costs Sumrnary(PhPin Mi‖ ion)

128079
17177

669852

945 鰯

1ヽ42

7"1
13275
89 170

Forex Ratc: $1.1S I :PhP55
* Year- l ol'Ore Production

DETRIF「ON
CAPITAL αXtt BY¬ NE

YEAR l YEAR 2 TOTAL CARTAL

Mre L.lndergrotrd lAbrks
H.E/TraEport S/gcedogy
Concernratg
Adity Ass. & Fort Feilitks
Uilities
Po/\€r Hat
lnffiudtre

1,296,351

615,314

2,047,918

135,702

143,7CXl

l,375,000

134,818

1,268,"
255,933

124,圃
682

67,183

1,375,000

2,爾,904
871,247

2,171,968

1",384
210,883

2,750,000

134,818

S力山光J Bred O¨も

ldred∝用雨n&hヘリ威
町 ■ 破照 瓢 面

5,748,303

140,786

〔κ2,(引 30

3,091,401

30,m

27,卿

8,340,20“

170,865

110,000

T硼 Dlred&IⅨ』red Cod
VAT(10/ol

5,972,089 3, 148,980 9,121,069

Sd,t蔵JA「g vAT
Conbngan9 330/O d nor「

¨ cOul

5,972,089

428,908

3,148,980

165,512

9,121,069

594,421

Td Prqed“ 6.400,997 3,314,492 9,715,490

33471
7911
11∞

7437

15617

466 爾

897∞
1,285295

1,840914

4,351221

60願
39221
47297
400026

589550

170600
35 822

551427
1,096943

1,727349

21085
14352
17572
181758

816917

743971
1,678217

38179
17048
16450
138098

Geology/Mn. Rights
H. E./Transport
Canren Undvground
CanrEn Concenfator
Concentrate Tport
RttSlip i n“ ng

Cンoup

Conin90 (5%)

1.872571
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2.1.3 Commodit-v

Copper, Gold and other mineral deposits found therein

2.1.4. Present Status ofthe Project (e.g. Rehabilitation and Operation Stage)

The Carmen Orebody, covered by Mining Lease Contract Nos.

LLC-V-261, V-l17, V-l080, V-l081, MRD-I8 and MRD-80 has been in
operation from 1977 by Open Pit Mining and from 1988 up to early part of
1994 by Underground Mining when ACMDC suspended its mining
operation primarily because of a "muckrush" in the underground mine.

The "muckrush" was the consequence ol a typhoon that flooded the open

pit operations combined with lack ol' proper backllll materials fbr the

underground subsidence area at the tloor of Carmen Pit. In addition, fbr
fbur years prior to the suspension of copper production (1989 to 1993) the

company was already experiencing financial difficulty, which affected

cenain operational priorities-aggravated by relatively low price of copper

at that time.

Ore reserves at the time of the suspension were eStimated to be

some 881 million metric tormes at a grade of 0.41%o copper containing

some 7.9 billion pounds ofcopper and 5 million ounces ofgold'

ln July 1997, Minoro Mining and Exploration Corporation
(Minoro) entered into an agreement to buy out the major creditors of Atlas
in cxcheurge fbr a nrajority equity interest in the oompany. Minoro then

conrplcted a rnine t'easibility study, which indicated that thc project was

tcchnically and economically viable. However, lbr one reason or another,

Minoro failed to proceed with the reopening of the mines.

In October 2000, Atlas again entered into a debt-for-equity

agreement with Alakor Corporation (Alakor), a Filipino company headed

by one of Atlas' Board of Directors, Mr. Alfredo Ramos. Alakor
eventually secured the majority shareholding of Atlas and on March 31'

2003, Mr. Alfiedo Ramos was elected as President and Chairman of the

Board.

2.1.5 Description of Mining Method

2.1.5.1 Open Pit Mining (South Carmen Pit)

Mining of South Carmen Pit will be started on the seventh month

from the resumption of operations, by waste stripping at a rate of 38,000

MTPD.

Basically, the first stage in any open pit mining is designing the pit
plans based on the ore reserve blocked-out by mapping, outcrop sampling

and diamond drilling.

Actual mining operations consist of stripping the overburden until

the ore is exposed, then the following sequence ofevents is unde(aken:

a. Rotary drill-hole stakes are established at the top bench based on

drill pattem prepared by pit planning engineers.

Atlas Consolidated Mining & Developmenl Corporation

THREE.YEAR COMMERCIAT OPEMTION WORK PROGMM
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Atlas Consolidated Mining & Development Corporation

THREE.YEAR COMMERCIAL OPER,qTION WORK PROGMM

b. Blast holes are drilled using electric rotary drills at 18-meter depth

including the three meter sub-grade to ensure good fragmentation
and eliminate hard toes.

Sample cuttings are taken from every drill hole for laboratory
analysis.

'fhe blasting crew will load the holes with explosives, and blast.

Boundary contact between ore and waste is delineated after
blasting using the ore situation map.

f. PCI600SP Komatsu Backhoe loads the malerials to the haul

trucks. and

g. The haul trucks transport the ore to the Carmen Concentrator's
Primary Crusher, and the waste rocks to the underground
subsidence area as backfilling materials.

South Carmen Pit is a small portion of the Greater Carmen Pit' It is
located at the hanging wall side of the Carmen Orebody, which is at the

southem section ofthe Greater Carmen Pit. The excavation (ore and waste

extraction) is confined only within the 25.20 hectares surface area, which
delines the pit limit of South Carmen Pit Mining PIan. Excavation will
start liom the upper benches at 8+465 and progress do\lnwards 8+165
involving twcnty-onc (21) mining levels or benches of l5 mctcrs height

interval.

At the start ol mining operations, access of pit equipment in going

to 8+465, the uppermost mining level of South Carmen Pit will be at the

existing drainage berm at Carmen hanging wall with entry point at the
junction of the drainage berm and H.E.-Biga Pit road at level +483 meter

elevation. Initially, the pit equipment will either be travelled or transported

in trailer-carrier to the drop-off point at level +483 m. elevation via the

existing Carmen H.E. to Biga Pit road.

South Carmen Pit Desien Parameters/Activitics:

Designetl Slopes and Bench Dimensions

The designed slopes and bench dimensions lor the South Carmen

Pit are shown below in Table No.3.

Table No. 3, South Carmen Pit Design Parameters

PARAMETER VALUE
a) Back/overall slope 50°

b) Gypsiferrous Zone (75%o) 52°

c) Non Glpsilerrous Zone (25o/o) 450

d) Bank/Bench slope 65°

o) Mining l]cnch hcight I 5 metcrs

I) Irinal Be nch Hcight 30 mcters (doublc
benching with pre-split

holes)

Page 8 of 37



Atlas Consolidated Mining & Development Corporation

THREE-YEAR COMMERCIAL OPEMTION WORK PROGMM

■) BCnCh/bC‖ ‖、vidth I 4 meters

h) Minimum haul road Width 30 meters

i) Minimum Road Curve Radius 70 meters

Maximum ramp gradicnt 8ツ6

h) Drainage Gradient 050-10%

Since most of the South Carmen Pit wall are competent with fractues
mostly in-filled with gypsum and some quartz, which healed the fissures,

the pit slope within the sulfate zone is designed at 52o with the application
of double -benching and smooth wall blasting with pre-split holes. The

ore is located within the gypsiferrous zone; therefore ore mining has been

maximized resulting in a lower waste to ore ratio. Except for some

possible looalized minor wedge block/bench failures, no large-scale
circular slope f'ailures are expected as the fault structues in this area are

mostly steeply dipping.

With the application of double benching technique, the corresponding
berm width is also doubled from the usual seven meters wide for a normal
l5-meter bench height, to 14 meters wide. This relatively wide berm is

designed to accommodate rock debris in case of localized/minor bench
failures.

At the start ol mining operations, access of pit equipment in going to
8+465, the uppermost mining level of South Carmen Pit will be at the
existing drainage berm at Carmen hanging wall with entry point at the
junction of the drainage berm and H.E.-Biga Pit road at level +483 meter
elevation. Initially. the pit equipment will either be travelled or transported
in trailer-carrier to the drop-off point at level +483 m. elevation via the
existing Carmen H.E. to Biga Pit road.

Road and Ramps

All haul roads and ramps have minimum widths ol 30 meters and a
minimum curve radius of 70 meters to accommodate double passage of the
existing [ 70-tonne hauling trucks. Maximum grade for the ramps is 870

whilst working berms have a gradient of 0.5%o to 1.0Yo for drainage
purposes.

Dewalering/M ine Drainage

Excessive water is a direct cause of many drainage problems both in the
open pit and underground mines. A comprehensive mine drainage plan

and design is therelore necessary to prevent the extra costs and production
losses brought about by excessive water and drainage failures.

Carmen Pit is served by the +183 Drain Adit, which connects to the Sigpit-
Biga Drain Tunnel, a dewatering tunnel purposely driven to drain water a
both Biga and Carmen Pits. However, the +183 Drain Adit, is no longer
serviceable at present condition as it is already covered with slide

materials coming from Carmen North Slide that occurred on November 7,

2001 at the height ofqphoon "Nanang".

The existing peripheral drainage that was constructed to dive( the water

coming liom the limestone area above the proposed south Carmen Pil

drains the surface run-off water towards Ilag River at the South. The said
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THREEギ EAR COMMERCIAL OPERAT10N WORK PROGRAM

drainage had helped preserve the pit walls over the years. Hence, pit walls
within the mineralized metavolcanics at the southern hanging wall side of
Carmcn Pit are still intact and standing.

The bottom of Carmen Pit, most particularly at the south-end portion is
submerged in ponded water up to +238.00 meter elevation. Dewatering of
the said water pond is essential for the south Carmen Pit and the Carmen

Underground mining operations in order to mine the open pit ore down to
B+ 195 and to recover the exhaust ventilation raise, respectively.

Minc dcwatering will be carried out by pumping the water outside the pit
ands discharge at the through-cut at elevation +343 mcters using a
submcrsiblc pump installed at the pit bottom. Sinoe the +183 drain adit at

the north is no longer serviceable, a new adit will be driven at elev. +'194

m. to intersect Sigpit-Biga Drain Tunnel at elev. +l14.37 m.

Drilling and Blasting

o Drilling

The present pit drilling equipment at the mines consists of two (2) D55SP

engine-driven Tamrock Drills. These are large diameter rotary drills
intended for drilling blast holes using a 10.0-inch diameter tricone
tungsten carbide drill bit. The Tamrock drill during its peak performance

registcrcd an average output of400 meter or more than 20 blast holes per

day.

Dritling pattem and spacing lbr blast holes varies tiom six meters by eight
meters for hard formalion, where good fragmentation is required. Up to
eight meters by eleven meters for softer formations where only toe

breaking is required. Blast holes are usually drilled to an l8-meter depth,

including the three-meter sub-grade, to ensure god fragmentation and

eliminate hard toes. Drill cuttings in each blast hole will be collected down
to 15 meters depth for assaying of copper values for grade control
purposes.

o Blasting

Explosives commonly used, as charges are ANFO and cartridge ol primer
and dotonator. For totally dry holes, ANF-O is poured directly f'rom the

ANFO mixing truck into the holes after the down and trunk lines are laid

together with the primers and detonating tuses. All downlines are doubled

to safeguard against costly and dangerous misfires. In the case of watery

holes, the water is pumped out first using a submersible pump before the

ANFO, bagged in polyethylene tubes is loaded into the blast holes. For

holes with high water seepage, either deck loading is applied, with slurry

as bottom loads and bagged ANFO at top loads, or all slurry load is

applied.

2.1.5.2 llnderground Mining (Carmen UG LiIt-l)

The underground mining at Carmen Lift I is by the full-gravity
block caving method. The system is long practiced and well established at

Atlas' Cebu copper operations. DAS underground Litls I :rnd 2 wcrc

mined using the same method and, as such. the Atlas personnel who are
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still available are regarded as highly experienced and technically capable

in applying the system.

As shown in Annex No.2 block caving involves the development
ol'the haulage, grizzly and undercut levels as well as transfer and draw-
raises that interconnect the three levels. Caving of the block is induced

through blasting a six (6)-meter slice of the ore column at the undercut

level. After the pillar is removed, the ore column becomes unstable and

starts to cave or fall down by gravity. The broken ore is then drawn at

controlled rates through the draw points and coursed to the haulage level

via transfer raises. Annex No. 3 and Annex No. 4 show the layout
sketches of these arrangements.

ln the Carmen Lift I set-up, the ore from the transfer raises will be

collected by trains each consisting of 12 bottom-dump cars having 15-

tonne capacity. The trains are pulled each by a 20-tonne Goodman
locomotive powered by two 100-HP motors. The ore is then tipped into
any ol'the twin ore-passes that connect to a chamber containing two
gyratory crushers (30-inch by 70-inch and 30-inch by 60-inch), which
perform size reduction. Finally, the crushed ore are transported to the

surface via a 42-inch wide conveyor having a design capacity of 2,100

tonnes per hour.

The Carmen Lift I Orebody is divided into 16 panels, all of which
have equal width of 59 meters. Their lengths vary between 120 and 310
meters. and most panels are longer at the mid- section of the Orebody. The
heights ofthe ore columns vary between 160 and 335 meters, the lowest ol
which are the southem units located directly below the open pit base. The

height ofthe ore columns increases as they extend towards the north away

from the open pit.

2.1.6. Estimatcd Daily/Annual Production

)nuwn rn iabie No.4 below is the summarv ol' produotion
fbrecast liom the combined South Carmen Pit and the Carmen
Underground Lift-l Orebody covering a period three years (years 2 to 4).

South Carmen Pit will starl ore production by Month- l of year-2 al
10,000 MTPD while Mine Underground ore production stafls at a rate of
I ,000 MTPD in Month 5 of year-2 to consist purely of development ore.
'l'he ore tonnage tiom dcvelopment will incrcasc to 5.000 MTPD in Month
l0 ol'Ycar-2 as nlore arcas are being developed. Once the decline and

overland conveyors are commissioned, underground ore deliveries will
start at 12,100 MTPD on the second month of Year-3 and gradually
increases until it reaches its production peak of 42.000 MTPD in Month 2

of Year-4.

Table No.4. Summary olthe South Carmen Pit and Carmen Underground
Lift I Production Plan (3-year pcriod, Years 2 to 4)

YEAR TOTAL
，

一 3 4

Tonnes Per Year 5,735,200 11.811.400 15,163,420 32,710,020
Tonnes per Day 15,917 32.667 41,900 30,161

Grade, % Cu. 0.33 o.44 o.47 0.43
Lbs Cu 32.636,514 96.914.321 136.126.694 265,671,529

Atlas Consolidated Mining & Development Corporatjon
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2.1,7 Description of Process, Plant/Mill (rated capacity, type of proccssing)

'Ihe ore from the South Carmen Pit and Carmen Underground Lift-
I will bc processed at Carmen Concentrator. Milling will start on month-
l6 at 10,300 MTPD. This will gradually increase to 42,000 MTPD in the

early part ol Year-4 at which time shaft hoisting will have been completely
replaced by the new decline conveyor system.

2.1.7.1 Rated Capacity

l;ull milling capacity ot' Carmen Conccntrator (CAI{CON) is
42.000 M'tPI-)

2.1.7.2 Type of Processing

Primary Crushing

Primary crushing of run-of-mine ore will be carried out through a

30-inch x 60-inch Traylor gyratory crusher driven by a 200-HP motor, and

a 30-inch by 70-inch Kobe Allis Chalmers gyratory crusher driven by a
400-Hpp motor. Each circuit will be composed of two 3,000-metric ton
capacity ore bins, a 72-inch wide SACO pan feeder for the grizzly feed, a
48-inch SACO pan feeder for the crusher product, a stationary grizzly
belbrc thc crushcr with two- inch / tbur-inch slots. and a product chutc.

Crushed ore will be fed into a common 21 34 mm wide picking
conveyor, where tramp materials will be taken out. From this point, ore

will be transported towards the coarse ore stockpile through the decline
tunnel conveyor #l (1067 mm wide by 1,800 meters long), overland
conveyor #2 (1067 mm wide by 440 metcrs long) and overland conveyor
#3 (1067 mm wide by 600 meters long). Conveyor #l will be driven by

two 1,340 HP motors while conveyor #2 and conveyor #3 will each be

driven by two 1,000 HP motors. The coarse ore stockpile will have a

capacity of 120,000 metric tons (live capacity will be 90,000 metric tons).

Screening and Secondary/Tertiary Crushing

Ore will be drawn from the coarse ore stockpile by eight-belt
feeders (each l2l9 mm wide by 5.5 m. long) feeding five conveyors (each

1067 mm wide by 78 m. long) which in tum will feed five double-decked
vibrating screens (each 2.4 m. wide by 6 m. long). The upper decks will be

rubberized with 38-mm square apertures while the lower decks will have

wire cloths with slots measuring 12.7 mm wide by 102 mm long. Each belt
t'eeder will be driven by 30-HP variable-speed motor while 50-HP tixed
speed motors will drive the feed conveyors and screens.

The oversize ofthe upper and lower deck screens will go to a 700-

metric ton surge bin where it will be drawn by three belt feeders (each

measuring l2l9 mm wide by 5.5 m. long) towards three 1084 Hydrocone

secondary crushers that will be set at a 15- to 2S-millimeter closed side

setting and driven by 500-HP motors. The crusher product will be

transported to the screening plant by conveyor #3 (1372 mm wide by 537

Atlas Consolidaled Mining & Developmenl Corporalion
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m. long in size). The undersize ofthe primary screens will go to conveyor
#4 (1067 mm wide by 354 m. long in size).

From conveyor #3, tripper car #2 will distribute the ore to the

screening plant's 4,000+on capacity bin. The ore will be then drawn
through ten belt feeders, each measuring 2lf4 mm wide by 3.7 m. long,
towards 1en single-decked vibrating screens, each having 2.44 m. wide by

6 m. long dimension. Through conveyor #6 (1219 mm wide by 530 m.

long), the oversize of the screens will be transpo(ed and distributed by

tripper car #l to the 2,000-ton tertiary crusher bin where it will be drawn

by six belt feeders (each l2l9 mm wide by I I m. long) towards five
Hydrocone crushers and a seven-foot Symons cone crusher. The crushers

will be set at 8- to l2-millimeter closed side setting. The tertiary crusher

product will retum to the screening plant through conveyor #3 together

with the secondary crusher products.

'fhe screening plant's undersize will be handled by conveyor #5

( l2l 9 mm wide by 192 m. long). Together with the primary screen

undersize of conveyor #4, both will be received by conveyor #7A (1219

mm wide by 177 rn. long) which in tum will feed conveyor #7B (1219 mm

wr<ie by 256 m. long). With tripper car #3, ore from conveyor #78 will be

distributed to the fine ore bins.

The mainline conveyor drive motor ratings are as shown in Table

No. 5 below.
'lablc No. 5. Mainline Conveyor Drive Motor l{atings

Conveyor Number Drive Motor Rating
J 1140 Hp
I 125 Hp
5 125 Hp
6 2x200Hp
7A 300 Hp
7B 200 Hp

'l'he crushing plant product will be sized at 90% to 95%o passing 0.5

inchcs.

I)rinrary (irinding

Aller the ore had been reduced to size minus 0.5 inches in three

stages olcrushing, it will then be subjected to a single-staged wet grinding
in a battery of primary ball mills that operate in close-circuit with hydro-

. cyclone classifiers. Slurry densities will be maintained at the optimum
range of 70%o to 80Yo solids inside the mills and, at the discharge sump'

the slurry will be diluted lo 65yo to 70% solids prior to pumping it to a
cluster of hydro-cyclones that will operate at a 100-mesh separation size.

About 60% unfinished product will report to the underflow which

eventually will be recycled to the ball mills comprising the circulating load

which will be maintained al250yo to 300%.

Coming out at dcnsities of 1,300 to I,350 grams pcr liter, thc

cyclonc overflows will be controlled at a nresh-of'-grind of 90% to 95%

passing 48-mesh. 'l'o attain this whilc at the s:une timc optimizing

throughputs, the ball charge inside the mills will be normally kept at 4070
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to 42oh of its inside volume. This value will be maintained through the

daily make-up charge of ball weights based on actual ball level surveys

done every 20 days when the mill circuit will go through its regular

preventative maintenance schedule. This ball charge will consist ol'207o ol
3.5-inch diameter balls and 80% o13.0-inch diameter balls.

From the 90,000-metric ton capacity fine ore bin (live capacity of
60,000 metric tons), ore will be drawn by l5 belt feeders consisting of six

fixed-speed units (each l2l9 mm wide by 7.6 m. long) and nine variable-

speed units (six of which are 1219 mm wide by 6 m. long and three of
which will be 1219 mm wide by 5'5 m. long). The latter of the variable-

speed units will feed the feed conveyor of ball mill #7, while the feed

conveyors of ball mill #l to ball mill #6 will be fed each by one fixed-

speed and one variable-speed belt feeder. Ball mill #1 to ball mill # 5 are

Kobe Allis Chalmers overflow type ball mills (each measuring 16'5

inches in diameter by 22 feet long) will be driven by 3,500-HP

synchronous motors. Ball mill #6 and ball mill #7 are Kobe Allis
Chalmers overllow rype ball mills (each measuring 16.5 inches in diameter

by 28 feet long) driven by 4,500-HP motors. The mills will be rolated at

13 rpm or 68%o of critical speed. Each grinding circuit will be equipped

with slurry pumps to handle the discharge and a cluster of six D-26 Krebs

cyclones for size classification. The slurry pumps of ball mill #l to ball

mill #5 will be l8-inch by 16-inch Thomas Denver pumps will be driven

by 300-HP motors. Ball mill #6 and ball mill #7 will have 2O'inch by 18-

inch Ketly Lewis slurry pumps driven by 450-HP motors.

Auxiliary equipment will include:

a) I'hree compressors (one 200-HP Chicago-Pneumatic and two back-

up 50-HP Tamrocks) to provide air to the mill clutches at 90 to 100

psi.

b) 'l'hree Galigher vertical six-inch slurry pumps to handle floor
spillage; and

c) Seven 48-inch wide Ramsey automatic sample cutters for regular

sampling of each mill's cyclone overflow streams.

Slaked lime, to raise the alkalinity to pH 9.0 to 9.5, and the primary

colleclor. which could be a weak xanthate or a dithiophosphate type' will
be added to the ball mills.

Flotation and Regrinding

Cyclone overflow streams will converge at two distributor boxes

where water will be added to attain densities of 1'240 to 1,260 grcms per

liter. From the distributor boxes the slurry will be distributed to seven

banks of rougher flotation cells consisting of six banks of 15 self-aerating

Wemco cells (each 500 cubic feet with impellers driven by 40-HP motors)

in a 34-4-4 cell arrangement and one bank of 7 self-aerating Wemco cells

(each 1000 cubic feet with impellers driven by 75-HP motors) in a 3-4 cell

arrangement. The secondary collector, a stronger or longer-carbon-chain

type xanthate, will be added at the junction boxes.

Earlier inside the mills' the primary collectors (dithiophosphates)

and pH regulator (milk-of-lime) will have been added to allow su{ficient

conditioning contact with the freshly created surfaces ofthe orc' Since the

Auas COnsoidaled Mining&Devdopment Cαっ「ation
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primary collectors will be selective to chalcopyrites' most of these

minerals (about 707o) are recovered in the first half of the rougher banks'

Addition of the stronger secondary collector (long-chained xanthate)

aotivates the pyrites and allows their recovery mostly in the second halfof
the rougher banks. About | 5Vo to 20%o more chalcopyrites will be

recovered here for a total rougher recovery of 85%o to 90%.. Pyrite

recovery though will be only about 30% to 35%o because operating

paramelers (particularly the pH range) will be normally established to

maximize the recovery of the main product that is chalcopyrite. Optimum

pyrite recovery will be attainable at natural pH levels of 7.5 to 8.0 but

iince pyrite will be only a by-product, its recovery will be given lesser

priority.

Potypropylene or polyethylene glycol frothers will be used to create

workable froths. Addition points will be set at the distributors before the

rougher banks and at three junction boxes along each bank.

The combined rougher concentrate will then be subjected to a

regrinding process to break up the middlings by grinding the particles to

70Vo to 80oh passing 200-mesh. The regrind system will include two Kobe

Allis Chalmers ball mills (each 9 feet in diameter by l5 feet long) driven

by 600-HP synchronous motors and charged with 1.25'inch diameter steel

balls up to 40Yo of their volumes. The ball mill will discharge to a

cornmon sump from which two Warman pumps (each 12-inch by 1O-inch

unit with 250-HP drives) will send the discharge towards two sets of
circulzu cyclone clusters (each cluster has six D-20 Krebs cyclones) The

oversize will retum to the two regrind mills through a distributor while the

undersize (cyclone overflow as 80% passing 200-mesh) will gravitate

through an open launder to the insol cleaner stage.

At the insol cleaner stage, all free sulphides and those liberated

from the middlings in the regrinding process will be relloated while the

gangue minerals (mostly silica which is insoluble to single acids) will be

dropped. lt will be carried out in two banks of eight Wemco cells (each

300 cubic tbet driven by l5-HP motors) in a 4-4-cell arrangement'

Flotation time will be nine minutes at a densiry of l,l l0 grams per liter'

The tailings may either be retumed to the rougher or tfuown as part of the

final tailings together with the rougher tails. The concentrates will be

dropped to a common sump together with additional lime slurry to raise

the'alkatinity to pH 12.0 to 12.5. From the sump, the slurry will be

transported through two Warman horizontal pumps (each l0-inch by 8-

inch unit driven by 100-HP motors) towards the selective cleaner section'

At the selective cleaner section, chalcopyrite and other copper-

bearing minerals @omite and occasionally chalcocite) will be re-floated'

Pyrites will be dropped out because its collector coatings will be destroyed

in a ,ery high alkaline medium. Selective cleaning will be done in three

stages pius i 
""uu"ng., 

bank for its tailings. It will operale in a closed

circuit. The equipment involved will be as follows.

a) A first cleaner consists of two banks of eight Wemco cells

(each 300 cubic feet driven by 15-HP motors) erranged in

4-4 levels. The concentrate will go to two sumps each

equipped with two Galigher eight-inch vertical pumps' The

tailings will flow by gravity towards the selective scavenger

‐ 輛 sO daled Minng&Devdopmont Coporalon
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banks. Irlotation time will be about twelve ( I 2) minutes at a

density of I ,100 grams per liter.

b) A second cleaner will consist of two banks of five Wemco

cells (each 300 cubic feet driven by l5-HP motors) in one

level. The concentrate will go to two sumps each equipped

with two Galigher six-inch vertical pumps. The tailings will
go to the selective scavenger concentrate sumps. Flotation
time will be nine (9) minutes at a density of 1,090 grams

per liter.

c) A third cleaner will consist of two banks of three Wemco

cclls (cach 300 cubic I'cct driven by l5-tlP motors) in one

tevel. The final concentrate will go through an open launder
ruwaros tne mtckener while the tailing will flow by gravity

towards the second cleaner banks. Flotation time is nine
(9) minutes at a density of 1,080 grams per liter.

Automatic sample cutters will take regular samples fiom each of
the seven rougher bank tailings, the insol cleaner tails, the pyrite cyclone

underflow and the third cleaner or final copper concentrates.

From this circuit, final copper concentrates from the third cleaner

and pyrite concentrates from the selective scavenger tails will go separate

ways towards their respective dewatering stages.

l)cwatcring

Coppcr Conccntrate Dewatering

The third cleaner or final concentrate, at a density of I ,l 00

grams per liter, will go to one of two thickeners (each 80-foot

diameter by l6-foot high with a 10-HP driven cable torque rake

mechanism). The thickened slurry, at a density of 1,800 to 1'900

gmms per liter, will go to a sump equipped with two Warman

horizontal pumps (each 8-inch by 6-inch type driven by a 75-HP

motor). Clear water overflow will gravitate through an 1 8-inch

diameter pipe towards the reclaimed water sump near the tailings
thickeners.

The thickened slurry will be filtered in three Eimco drum

filters (each 12 t'eet in diameter by 14 feet long) to come out as

cake with I 0% to I l7o moisture. Three Nash pumps, each driven

by a 125-HP motor, will provide the required 20 to 25 inches of
mercury vacurun. Each filter drum will be driven by 10-HP motor

while its rakes will be driven by 5-HP motor. Filtrate from each

filter will go to separate tanks equipped with l0-HP Krogh water

pumps. Pressurized air for cake blowing will be tapped from the

mill compressor house. The filtration set-up will be equipped with

a moisture trap located 80 feet above the vacuum pumps and a

stabilizer sump at the PumP level.
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Pyrite Concentrate Dewatering

The selective scavenger tailing will be pumped at l5 to 25

psi towards the pyrite circular cyclone cluster consisting of six D-

20 cyclones. The underflow will be pyrite concentrate while the

overflow will flow towards a hydro-separator (55 feet in diameter

by 12 feet high) where it will be thickened to a density of 1,250 to

1,300 grams per liter. This hydro-separator underflow will then be

pumped back to the rougher using one of two Warman horizontal

pumps (each l2-inch by l0-inch unit). The clean hydro-separator

overflow will be discarded to prevent this high-alkaline water from

retuming to the rougher circuit so as not to hamper pyrite recovery.

The cyclone underflow, with a density of 1,800 to 2,000

grams per liter, will be fed to two Dorr-Oliver filters (each 12 feet

in diameter by 14 feet long and equipped with water receivers and

filtrate pumps similar to the copper filters). Vacuum will be created

through two Nash pumps connected in series with the copper

vacuum pumps. Fitter cakes come out with 87o to l07o moisture.

2.1.7.3 Copper / forite Concentrate Handling

Concenlrates will be piled in separate bins and, after

passing through fixed grizzly bars with four-inch slots to entrap

rramp metals and other materials, will then be loaded by front-end

loaders into l0 to I 5-ton trucks. The concentrates will be

transported to the Sangi Terminal about l5 kilometers away' Af'ter

huving their weights recorded, the concentratcs will be unloaded

and piled at the Sangi concentrate bins, which will be equipped

with a conveying system for loading the concentrates to bulk ship

carriers. The conveying system will load at a maximum rate of300
mctnc tons per hour. Uoncentrate shlpments wlll be in batches o1'

4.000 to 6,000 metric tonnes.

Mineral Reserves

2.2.1 Reserves (tonnes in each category)

The minable ore reserve statement lbr the Carmen orebody is

191.227 million metric tons (MMT) at 0.39oh copper as shown in Table

No. 6 below. The ore reserve grade has been calculated using the Inverse

Distance Square (lDS) method. Ore block modeling was carried-out by the

use of an IBM model f70-125 mainframe computer.

Estimation of the minable tonnage involves the determination of
the quantity ofore falling within the mining blocks that are practically and

economically extractable. The delineation ol the mining block boundaries

is computer-generated utilizing the "Break Even Block Height" (BEBH)

formula. The BEBH is the ratio of the cost of development per draw point

area and the prolit realizable for every increment of one-meter height ol
the same draw point area.

2.2
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2.2.4.

2.2.5.
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'l.able No. 6: (-'.irmcn Orc llesourcc/Reserves Statement as ol'May 2004

SOURCE

GEOLOGIC
RESERVE

MINEABLE
RESERVE

MM
DMT
%Cu MM
DMT

°
/。 Cu

Opcn Pit(+165) 29913 037 9000 031

CUG Lin l(-27 1JCL) 163517 041 132025 040
CUG Li■ 2(‐ 155 UCL) 67398 044 50202 039

CUG Lin 3(-300 UCL) 15215 044
'l'otal All Sou rcts 276.1)43 0.41 191.227 0.39

Averagc Grade of Ore

Average grade of minable copper ore is 0.39% Cu.

Cut-off Grade
Cut-oll grade i5 591 .r1 Q.i(t% Cu.

Estimated Mine Life (years)

At the projected mining ra'e of 42,000 MTPD (15,204,000 MTPY
the present minable reserve of l9l .227 million metric tons (MMT) is
estimated to have a mining life of I2.5 years.

Potential for Additionrl Reservcs

l hc prcsent geologrc reserve oi 276.043 M DM'l is expected to
inorease considerably. as additional exploration holes will be drilled to
determine the downward and horizontal extension of Carmen Orebody.

Access/Transportation

2.2.3.

2.3

2.3.1. Road (Preference and alternatives)

Preference - Passing the Naga-Uling Road

't'he site can be reached in about I -hour tiom Cebu City by private
or public utility vehicle p rssing the 42 km. Naga-Uling-Toledo
Highwav up t() th(r ACML'(' main gate al Bo. [)on Andres Soriano.
I olerio City, thr:nco by e :;-iim. Company road to the site.

Altemative - I'tssing the 'l abunok-Manipis Road

The site can also be reached in about 50 minutes from Cebu

City by private or public utility vehicle passing the shorter 34 km.
f abunok-Manipis-Toledo National Road up to the ACMDC main
gate at Bo. l)on Andres Soriano, Toledo City, thence by a 5-km.
Company road to the site.

2.3.2 Air Access (origin and destination point;

a) l"rorn Manila. the sitc can he rcachcd by conrtnercial l)ight, which
tilkos ahout l-hour lo Maitun l)orncstic Airport. thcncr: by land trip

a)

b)
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passing either the Naga-Uling-Toledo Highway or the Tabunok-
Manipis-Toledo National Road up to the ACMDC main gate at Bo.

Don Andres Soriano, Toledo City, thence by a 5-krn. Company
road to the site. Estimated travel time consumed by air and land
trips from Manila to the site is 2.5 hours.

From Manil4 the site can also be reached in about 1.8 hours by

chartered plane direct to the Company airport in Barangay Don
Andres Soriano, Toledo City, thence by car or pick-up passing a
2.5 km. road towards the site. Estimated total time consumed from
Manila to the site is 2 hours.

2.3.3 Shipping (preferred port facilities and alternatives)

From North Harbor, Manila, the site can be reached by commercial
ships in about 2l hours to Cebu City, thence by land trip passing either the

Naga-Uling-Toledo Highway or the Tabunok-Manipis-Toledo National
Road up to the ACMDC main gate at Bo. Don Andres Soriano, Toledo
City, l'otal time consumed from Manila to the site is 22 hours.

2-4 Utilities

2.4.1, Power Supply Requirements and Alternatives

'l'hc power demand of the project will average 42 MW, with peak

ol' 52.-s MW.

'l'his power requirement will be drawn fiom a 50MW coal-fired
facility to be financed by Atlas that would be part of the Mirant (Toledo

Power Company) expansion at a cost ofUS$50 Million. Power cost under

this arrangement will be Pesos 2.66/Kwh.

2.4.2 Water Supply Requirements and Alternatives

The total water demand is about 15,500 gpm of which the bulk
(about 14,500 gpm) is for industrial use within the mine. The other 1,000

gpm is lbr the domestic households inside the mine complex and outside

at Barrio DAS.

ACMDC's existing Malubog Dam will provide the water

requirement, presently with impounding capacity of 4.0 billion gallons. lt
has a watershed of about 7,000 Has. The dam is estimated to Senerate

. 31,000 gpm with tur average rainfall of 7.2 cm./month in the driest years.

Malubog Dam is situated some three (3) kilometers north of
Carmen Concentrator. lts design has a factor of 2.0 against sliding and

factor of 1.5 against overturning from an earthquake load with acceleration

measuring 0.2'g'. The structural resistance of the gorge provided

additional strength to the dam.

b)

V

'l wo pipclincs (oach 30 irlches in diamcter by threc kilomstcrs

long) carry water fiom the Maluhog Dam. One of these pipelines supplies

the Carcon fieshwaler pump sta'.ion where eleven ( I I ) 600-Hp Harland
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pumps in turn dclivcr watcr to thc Caroon hcad tanks 'l hcsc tanks arc

about I .5 kilometers away f'rom the pump station.

The other pipeline delivers raw water via one of two 320-Hp booster

pumps to a sump in Abaca for a distance of about 3 kilometers. The water

from the sump is fed to and trcated at the Abaca Water Treatment Plant

(AWTP) for domestic use.

2.5 Mining and Milling EquiPment

2.5.1. MiningEquiPment

2.5.1.1 Mine Open Pit

Major mining and auxiliary equipmcnt is shown in Table No. 7

below.
Table No. 7. Open Pit Mining Equipment

FUNCTION EQUIPMENT DESCRIPT10N
N00F
UNITS

Blast Hole DHlling D55SP Tarnrock DHll(10''Dia)
う
ι

Loading PC1600SP Komatsu Backhoc つ

Hauling Wabco 170-Ton Truck 8

Road Maintenance o Caterpillar l6G Grader
o Wabco 120-ton Water Truck
. l0-wheeler flat truck water

tank

l

l

l

Drainage
Maintenance

Komatsu D155A Bundozcr

PC200(050m3)BaCkhOC

3

1

Lube Truck ●  Euclid 36TD 1

Tire Handlcr ●  CatC■Dillar 988 1

Crane (Lifting) ●  Linkbelt FMC-140
o 140‐ Ton P&H750 ATC
e  50 tonner

1

1

1

2.5.1.2 Mine Underground (Carmen UG Lift-l)

The mining equipment retrieved from the previous UG operations

and stored at the surface. Some major equipment requires repair and

general reconditioning, as follows:

List of Mining Equipment Subject for Repair and Rehabilitation

DliSCRIP`l｀ 10N QUANTITY
Production Locomotive 24 units

Production Cars 35 units

Devglopment Locomotive 12 units

Development Cars 15 units

RS 85 Loadcr 8 units
('oncrctc Pots l2 units

Main Ventilation Fan l

A‖ as COnsoldated Mining&Development Co「 poralon
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A number of major equipment is no longer serviceable and

therefbre needs to be rePlaced.

List of Mining Equipment to be purchased

DESCRIPT10N oUANTITY
Production Cars 207 units(fabHCatcd)

Jackleg Rockdrin 60 units

Jumbo (Double Boom) l unit

Jumbo (Single Boom) 4 units

Long-hole Drill (fbr undercutting) 2 units
LHD 2cu Yd 3 units

LHD 3cu Yd 2 units

LHD 8cu Yd 2 units

Main Ventilation I unit

Mineral Processing(ConCentrator)Equipment

LiST OFヽ41LLING EQUIPMENTS SUBJE T FOR REPAIR AND
REHABll_ITAT10N(ConcCntrator Division)

´

l PRIMARY CRUSHING

Pnmary Cnlsher

P百mary Cmsher

Pan Feeders

Pan Feeder

Picking Conveyo「

D∝‖ne Conveyor No l

Ovedand Conveyor No 2

0vedand Conveyor No 3

0verhead Crane

Sυ b‐ Tora′

2 PRIMARY SCREENING

S/C Belt Feeders

T/C B€lt Feeders

Secondary Crushers

Tertiary Crushers No. 1-5

Tertiary Crushers No. 6

Lube Pumps

Overhead Crane

Sub-Iolai

へJい COnsO dated Mhm9&Developmen COrporalbn
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Belt Feeders         MilSuboshi    48・WX18'L
Feed Conveyors         Milsuboshi     42'W X 256'L

P‖mary Screens      Hewi[Robbins 8'W X20'L
Oversize Conveyo「 Ps#5 Milsuboshi    42・ W X15'L

Overhead Crane        Demag       16T

Sub‐ Tola′

3 SECONDARY AND TERT:ARY CRUSHING

Traylo「

Kobe

Sa∞

Sa∞

Milsuboshi

Salag

Saiag

Salag

Kone

30・ X60・

30'X70・

72W X25'L
48・WX2『 L
84・W X 50L

42・WX18KM
42W X044 KM
42・W X060KM
40′ 10T

48・ WX18'L
48・W X35'L

1084

384

7FT
l・ Xl・

32T116T

200        ' 1

500        ' 1

75         ' 2

50

100

2‐1000   "
lKll10    ・・

lllK10    "
50         '

240         8

250         5

250         3

30    1
15           1

785

4.975

90

180

150

2500

350

90

30

Mitsuboshi

Mitsuboshi

Hydrocone, Ac
Hydrocone, Ac
Symons
Viking

Demag

３

６

３

５

１

‐８

‐

3,390
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4 SCREENINC PLANT(SEC CREENINC)

V

Belt Feeders

Secondary Screens

Overhead Crane

SUD-Iota/

5. CONVEYING SYSTE]T

Coflveyor # 3

Conveyor # 4

Conveyor # 5

Conveyor # 6

Conveyor f 7a

Conveyor # 7b

Tripper Cars

Overhead Crane

SUD-Iota/

6. GRINDING PLANT

Belt Feeders Vs

Belt Feeders, Fs

Feed Conveyor

Eall Mills

Cyclone Pumps

Compressors

Spillage Pumps

SamplerJSplitters
Overhead Crane

Cydones

Sutslota/

Mitsuboshi
Tyrocket

Demag

Mitsuboshi

Mitsuboshi
Mitsuboshi

Mitsuboshi

Mitsuboshi
Mitsuboshi
Fabricated

Demag

84・W X12L
3 W X20.L

16T

54・ W X 1760'L

42・W X l160'L

48・ W X 620.L

48・ W X 1740'L

48・W X 580L
48・ W X 840L

4‐WHEEL
10T

300

3Klll

15

615

1760

150

125

2-200

300

200

30

30

2,995

270

150

105

17500

9000

1500

800

100

100

90

35

40

20

29,710

‐０

６

１

MnsubOshi

MnsubOshi

MIsuboshi

Kobe

Kobe

Thomas Denver

KELLY― LEWIS
PUMP
Chicago

Pneumamc

TAMROCK
Ca‖gher

Ramsey

Demag(Main)

DEMAC(SIDE)
Krebs

VVemco

WEMCO
Wemco

Wemco

Wemco

Wem∞
Wem∞

Kobe

Wannan
Warman
CALIGHER
CALIGHER
Warman
Ca lgher

Ramsey

RAMSEY
Demag
Krebs

48・W X25`L

48・W X20`L

30°W XIrL
16 5 DIA X 22'L

16 5 DIA X 29' L

18・ X16・

20'X18・

1500 CFM

0 088 CuM

4・

301 Stroke

40T

5T

卜26

500 CU FT

1000 CU FT

300 CU FT

300 CU FT

300 CU FT

300 CU FT

300 CU FT

91X15'

12・ X10・

10・ X8・

8・ DA
6・ DIA

12・ X10・

4'DIA

54・ Stroke

30・ Stroke

10T

D10

9

6

7

5

2

5

1

1

2

′
”

7 FLOTAT10N AND RECRINDING PLANT

Rougher Bunks

lnsol Cleaner Bunks A& B

First Cleaner Bunks A& B

Second Cleaner Bunk

Third Cleaner Bunk

Selective Scavenger

Bunks A & B

Regrind Ball Mills

Cydone Pumps

Flotation Pumps

Pyrite Cyclone Pumps

Spillage Pumps

Samplers/Splitters

Overhead Crane

Cyclones

Sub-Iola/

A‖as Consoldated Min ng&Development Corporation
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3600

525

240

240

150

90

240

５０

　

１３

‐３

５

５

‐３

４０

７

３

３

３

３

３

　

　

２

８

４

４

２

４

１

‐０

‐２００
佃
鰤
硼
知
４００
１２０
７
５０
１０

DESCRlPT10N
MANUFAC・
TURER

SIZE
Ｄ

肛
ＨＰ

N00F
UNITS

(Exis:inq)

For
Procure-

ment

8.572
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Copper Thickeners

Cu Uf Pumps

Copper Filters

Pyrite Filters

Filtrate Pumps

Vacuum Pumps

Hydroseparator

Hs Ul Pumps

Spillage Pumps

Overhead Crane

Sub-fota/

0orr-Oliver
Warman
Eimco

Eimco

Krogh

Nash

Fabricated

Warman

Galigher

Demag

Harland

Hadand
Harland

Harland

Harland

Torishima

HARLAND

Geho

Geho

80'DIA X 16'H

8・ X『
12.DIA X 14'L

12'DIA X 14'L

4・ X3・

30 HG

55DlAX12H
12'X10・

4・ DIA

10T

V

250'DIA X 12・ H
8・ X8・

8・ X8・

8・ X8・

8・ X8・

3・ X8・

8・ X8・

8・ X8・

6・ X6・

20          2

300

45

30

50

75

10          1

400

60

10          1

1,lXXl

4

3

2

5

5

2

2

9 TAIしINGS DISPOSAL AND WATER SUPPLY
Tailings Thickener Fabricaled

Reclaimed Water Pumps Harland

Fresh Water Pumps

Auxiliary Pumps

Sigpit Booster Pumps

Cps Booster Pumps

Portal Pumps

Awtp Pump

Lbtds Pumps

Spare

Sutslola/

105

2560

5500

640

640      2

1750

1000

1200

300

)1350

20,445

DESCRIPT10N
MANUFAC・
TURER

SIZE
Ｄ

師
ＨＰ

N00F
UN:TS

(Exisunq)

ｒｅ

ｔ

Ｆ。ｒ

ｍ

ｍｅｎ

Ｐ

8 CONCENTRATE DEWATERING AND HANDLING

10, CARMEN LIME PLANT

Jaw Crusher
Pan Feeder
TrommeUscrubber

Aggregate Conveyor # 1

Aggregate Conveyor # 2
Aggregate Conveyor # 3

Aggregate Conveyor # 4

Belt Feeder

Lime Kiln Feed Conv. # 6

K'l Prod. Conveyor f 7

K2 Prod. Conveyor # 8

Common Product Conv. #
10

lnduced oraft Fan

Turbo Blower

Compressor
Fuel Pump

Primary Heater

Sec. Heater

Dealkalazer Pump

Cooling Water Pump

Recycle Waler Pump

Vibrators

Saking Conveyor # I
Slaking Conveyor # 10

Slaking Conveyor # 1'1

Slaking Conveyor # 12

Slaking Eall Mill

Classifier Pump

Limpe Pump

Tank Agitator

Spillage Pumps

Cc Lime Tank Agitator

SutrTotal

Ceda Rapids
Pioneer-Oro
Fabricated

Local Belt

Local Belt

Local Belt

Local Belt

Local Belt

Local Belt
Heat Resistant

Heat Resistant

Heat Resistant

Warman

Warman

Warman

Heat Resistant
Heat Resistant

Heat Reslstant

[ocal ordinary
Allis Chalmers

Warman

Warman

Galigher

24・ X36・

48・ W X20'L

4・ DIA X 8L

24・W X 50L

24'W X 50L

24'W X30'L

24・W X100L
24'W X12'L

24'W X60≒

24・W X20L
24・W X20L
24・W X20'L

1

1

1

1

1

3

3

4

3

1

4

1

3

3

4

3

3

2

2

2

０

０

０

０

０

０

０

　
　
　
０

０

０

０

１
，

う
‘

０́

つ
４

０
４

り
‘

貫
υ

ｒ
υ

Ｏ
こ

イ
ー

イ
１

０
‘

1

1

1

1

2・ Xl‐ 1′2・

10・ X8・

10・ X8・

24・W X20'L

24・W X 30L
24'W X 20L

24・W X20'L

4・ DIA X 8'L

6・ X4・

8・ X6・

4・ DIA

2250

120

40

30

50

120

5

225

225

4

5

10

5

5

100

60

450

20

40

20

4,129

A‖as Consdidated Mining&Devdopment corporalon
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1l AUXILlARIES

と0″llng
PHmary Crushing

Sec Ter Cnushing

Sp,Fob Aux Ph,Mi Conv

Gnnding Plant

FloVF‖ ler Plant

Trrhiょener&Water

Supply

Lime Plant

Met Lab(InCluding Lab

Equipt)

orlces

Pnmary Crushing

Sec Ter Crushing

Sp,Fob Aux PhL MI COnv

Gnnding Plant

FloVF‖ ler Plant

Trrhicま ener&Waler Supply

Lime Plant

Met Lab(lnCluding Lab[quipt

Others

SUB‐TOTAL
GRAND TOTAL(CONNECTED LOAD)

(OPERAT NG LOADS 80%OF
00NNECTED LOAD)

１０
７
１０
６
７
６
　
１０
２５
　
‐０
佃
‐４０
‐９０
２２０
２２０
‐２５
‐００
‐００
硼

V

1,386

76,079 HP

56,755 KVV

45,404 KVV

'AvailableatDASUnderground,forinslallationatCarmenUndergroundcrusherchamber'

- Stored at Warehouse ( Location '13 & Shipping/ Receiving section ) for installation.

2.6 Workforce Information

2.6.1 Total Operational Workforce

In a typical production year at 15.2 million metric tonnes, the mine

forecast to employ 350 managerial staIT and 2,402 rar:Jr- and file or for a
total of 2,752 personnel, broken down as follows:

Table No. 8: Final Mine Plant Manpower

Alas COnso dated M ning&Development Corporalon
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DESCRIPT10N
MANUFAC・
TURER

SIZE
Ｄ

師
ＨＰ

N00F
UN:TS

(Exis‖ nq)

”

ｔ

ｈ
ｍ
ｍｅｎ

Ｐ

CATECORY
DiV
MNGR

DEPT
MNGR_

SECT
MNGR

UNIT
MNGR_ R&F TOTAL

Manssement / AdmiDistration
Res. Manager & Sec.

Comptroller
Security
Medical Director
QA"lSangi
Safety/Environmental
Personnel Administration
Purchasing Department
lnternal Audit

Total

1(RM)
|

2(+RIⅥ )

１

４

１

１

１

１

１

Ю

５

５

６

１

３

４

２

２

２８

‐４

２２

２

４

４

２

　

　

４

‐

２‐

１７５

３４

５‐

２

４９

２

　

３３５

２

４‐

２０３

４６

５７

‐０

５６

５

３

４２３
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Csrmen U

Division Manager
U/G Production
U/G Development
U/C Services
U/G Engineering
togistics & Supply

Total

1

1

1

1

l

1

4

８

３

６

４

１

２２

４６

２５

２９

９

４

Ｈ

756
292

270
32

54

1404

1

8‖

321

306
46

59

1544

Surface Mines Group
Group Manager
Geolory/Survey
Mineral Rights/Real Estate
Heavy Equipment/Transport
Opcn l)it Opcrations

'lirtal

l

1

―

　
　
　
１

　
　
２

４

２

５

１

‐２

７

５

‐７

‐０

”

３２

６

‐４４

５４

２３６

1

57

232

290

Csrmen Concenarator
DiYision Manager
Carcon Tech Services
Carcon Elec. Services
Carcon Operations
Tailings & Water
Metallurgical Lab.

Total

l

1

―

１

１

　

　

３

１

７

‐７

７

１

３３ 31

２４

‐７

３０‐

７７

８

４２７

‐

２５

２５

３５０

８５

９

４９５

TOTAL ALL AREAS
5(+RM) :9 95 231 2,402 2,752

Total Managerial
'l'otal Rank & Filc
Total Personnel 2,752

2.6.2 Staff Organizational SetuP

The mine management structure has been organized with the

objective of minimizing layers of management to facilitate

communications and maintain flexibility. Beyond the Resident Manager,

\-./ and Divisional Manager levels, the overall management structure consists

of the following levels: Department Managers, Section Managers, and

Unit (front line) Managers. Each level has been designed to generally have

between tbur to eight supervisors reporting to the next higher management

level.

The overall control of operations is broken down into ten (10)

functional areas. These groups are Underground Mining, Ore Processing'

Personnel (HRM) and Administration, Geology and Surface Maintenance
'and Services Group, Finance (Comptroller), Safety and Environment,

Purchasing, Sangi Port & Quality Assurance, Medical Facilities and

Security.

The Underground Mining, Ore Processing, Surface Mines, Finance

and Human Resource areas headed by Divisional Managers who report

directly to the Resident Manager. Departmental Managers who in some

cases report directly to the Resident Manager head the other functional

areas. Reporting to these functional area managers are department heads

and/or superintendents. An Organization Chart by Division Management

Areas is shown in Annex No. 5.

Allas Conso ldaled Mining&Devdopment corpora‖on
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Once development and operations resume, each Divisional
Manager will have both the authority and responsibility to maintain and

support the business plan by active participation and direction in the

planning and budgeting for his respective area.

2.6.3. Housing Options

Managers, including the Resident Manager, will reside on site in
the existing housing facilities to the greatest extent possible. In practical

terms, management staffwill then be immediately available to respond to

any situation that requires their attention on a 24-hour basis.

Development Program

2.7.1. State of Development

2.7. l. I Exploration llorks

The earliest record of base metal mining in the Atlas-Cebu
mineral district was in the late 1930's by the Japanese who drove
tunnels following gold-rich complex copper sulfide veins. After
World War II, a conglomerate of American and Filipino miners
had barely started to develop the property when Atlas took over in
1953.'I-hus began a more extensive exploration and development
program of the Lutopan orebody using an initial cut-off grade of
0.70% copper. The DAS Concentrator with a daily capacity of
3,600 metric tons started producing copper concentrates in 1955.

In the 1960's, Newmont Mining conducted explorarion
work within the immediate vicinities of the Atlas mineralized
block and subsequently delineated a stringer of ore pods, which
subsequently became the 400-million tons Biga orebody (resource)

after cut-offgmde was lowered to 0.30% copper.

A third property, the Carmen orebody, which was

discovcrcd in 1974, and subscqucnt drilling confirmed a rcsouroe

ol'nrorc than 400-million metric tons (MMT).

l)rior to its shutdown in 1994. Atlas had mined a total of'
667.4 MM I olore and produced over 5.6 billion pounds ofcopper.
The Toledo Copper Mine at present still has a total geologic
resource of some 873.8 MMT of ore at 0.41% copper value with a

cut-off grade of 0.30% Cu from its Lutopan, Biga and Carmen
orebodies. These resources were calculated using the lnverse
Distance Squared-Anisotropic (IDSA) method, which utilizes
geostatistics through variograms.

The Atlas-Cebu copper area is considered a highly
mineralized district with still numerous potential zones at its
vicinitics waiting for future exploration.

Allas Conso daled Mmm9&Devdopment Cowaion
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2.8

2. 7. I. 2 DevelopmenlOPeration

l'he Carmen Underground Lift I (CUG-I) was shut down

in February 1994 due to a major muckrush as a result ofa strong

typhoon, which caused the flooding of the mine' Prior to the

closure. CUG-I was producing 10,000 tonnes per day and fbr
Year- 1993, a total of 3,1 10,000 tonnes of ore was mined. The best

annual production record from the Atlas underground mines at

Totedo City was in 1988 achieving :m average of 35'650 MTPD
from DAS Lift I and 2 mines. The most productive month was

August with an average production of 41,500 MTPD. This was

accomplished when DAS Lift I was producing 40%o of the

underground production while it was being phased out.

'l'he proposed rehabilitation plan is to re-open thc Carmen

Lill I underground mine by dewatering the flooded workings'
clcaning ld restoring the openings, and rehabilitating equipmont

and appurtenant installations. During the rehabililation period,

which wilt take 25 months, ore production activity is restricted to

handling of clean-up and development muck which will be

transported to the surface via the hoisting facilities of DAS Lift I

main shaft and DAS Lift 2 service shaft. After the rehabilitation,

the decline and overland conveying systems will have been in place

and suffrcient production blocks have been developed. Production
will stan at 1,000 MTPD and gradually increase to 42'000 MTPD
in the early parr of Year-4 at which time shaft hoisting will have

bccn completely replaced by the new decline conveyor system.

Description of planned activities

Rehabilitation works of the Carmen UG Lif't-l will continue during this

period until its completion when the planned produclion capacity of 42.000

MTPD shall have been attained. The detail of mine rehabilitation works is

discussed separately in the "Rehabilitation, Development and Construction Work

Program".

2.8.1 Mine Development

2.8.1.1 Primary Developmenl

The following parameters are used to formulate the primary

development plans.

The horizontal development within the undercut level will be

undertaken with Jackleg Rockdrill machines lbr drilling, and 2-

cubic yard capacity LHDs for clean-up. Each loader will be

alloeated three (3) headings to maintain. The progmmmed advance

rate for the undercut is three (3) meters per heading or a total of
nine (9) meters per day for the three headings.

All gizzly panel drifts on the Grizzly Level will be excavated

using a single-boom rubber-tired Jumbo unit for drilling and 3-

cubic yard capacity LHD for cleaning. Each loader will service

thrcc (l) headings. The avcrage advance rdte per day per heading is

a)

b)

Atlas Consolidated Mining & Developmenl Corporation
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tour (4) meters or a total of twelve (12) meters per rig for the three

headings.

c) AII primary horizontal development within the haulage level will
be mined using a trackbound single-boom Jumbo for drilling, and

RS 85 loader, locomotive and mine cars for the clean up. Each

Jumbo rig will have three (3) headings at the footwall side. The

average advance per heading programmed for this area is three (3)

meters per day or a total advance of nine (9) meters per day per

drill rig for the three (3) headings.

d) At the hanging-wall, only two (2) headings will be allocated per

track-bound single-boom drill rig due primarily to the long
tramming distance and the downgrade direction of the haulage.

Two (2) rounds are scheduled for each rig per day. The scheduled
advance rate per day is three (3) meters or a total of six (6) meters
per day for two headings.

As shown in Table No, 9, approximately 6,827 meters of
development will be advanced during the 25-month rehabilitation period.

These include the decline, access tunnel, crusher chambers, ore passes,

south intake ventilation drift, retum haulage loop, and the grizzly and

haulage panel drifts.

'fhereafter, a total of 12,591 meters of primary development will be

undertakcn over eight (8) years at an average rate of [,574 meters per ycar.

This work will cover mainly the grizzly urd haulage piurel drifts
development as shown in Annex No, 6 and Annex No. 7.

Various support systems will be utilized at the haulage level.
Depending on the condition ofthe rock, 6-inch by 8-inch timber frames,

W8 x 20 steel frames or rock bolts ( 1.8 to 2.13 m. long) will be used for
support. In very incompetent grounds, shotcreting, 50 mm. to 100 mm.
thick, will be applied with rockbolt.

2.8. 1.2 Block Development

'fhe following parameters were used in the preparation ofthe block
development plans:

a) 318 meters of transfer raises, equivalent to three (3) lines, will be

developed per month. Each two-man crew will advance 1.5 meters
per shift (0.75mlms).

b) Six (6) loading stations are scheduled for development per month.
Each three-man crew will complete one station per month.

c) 168 meters of gizzly drift will be developed per month, equivalent
to three (3) lines. The advance rate assumed for the grizzly drift
development is 1.5 meters per round, fbur (4) rounds per day tbr 2

crcws ol'3 mcn pcr crew.

Page 28 of3'
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d) 48 draw raises (366 meters) will be developed per month covering

an area of six (6) lines. The mining rate assumed for the draw raise

is one meter per man-shift.

e) 24 raise tops will be excavated per month. A two-man crew will
develop four (4) raise tops per month.

At the end of the rehabilitation period, approximately 12,385

meters of development, 3,030 meters of concreting, 83 loading stations, 79

chute installations and 18,786 square meters of undercutting (equivalent to

20 gizzly lines) shall have been undertaken. See Table No. 10.

Following the 25-month development period, a yearly average of
10,770 meters of development, 2,181 meters of concreting, 25'994 sq' m'
of undercutting, 254 raise-tops, 63 loading stations and 62 chute

installations are projected. See Annex No. 8 and Annex No. 9

Due to the weight of overlying cave materials, grizzly drifts will be

rockbolted or supported with steel sets and concreted with 0.45 meter

thick Class AA concrete with compressive strength ofat least 3000 psi.

3.0 PRODUCTION

()re Extraction

3.1.l  South Carmcn Pit

ユ′.′.′ Proご
“̀′
fο″Scrl`ご

“
々

Operational Concepts

Atlas' overall mining program calls for ore production from block
caving mining of Carmen Underground Lift-l and from open pit
mining of South Carmen Pit. The mine production from the open
pit is planned to supply ore to the mill for the first five months of
milling operation. After the exhaustion of South Carmen Pit ore,
mine production will fbcus on Carmen Underground Liftl.

South Carmen Pit is theretbre programmed to deliver ore irom
Month- l 3 to Month-33 sttuting I 0,000 MTI,D lbr the llrst three
months and deliver a maximum production of I 5,000 MTPD by
month-16 using the available open pit mining equipment. Heavy
and auxiliary equipment not readily available shall be rented from
outside contractors. Carmen Underground Lift-l will start
delivering ore to the mill in month-I7 initially at a minimal
iroqucuon rate anci graciuaiiy increase to 42,000 MTPD in month-
38.

Waste stripping will start on Month-7 up to Month-I2 at a rare ot
38,000 TPD and will involve a total waste material of 6.480
million metric tons. The waste material stripped shall be hauled out
to thc ncarby Lutopan subsidence arca.'l'he projectcd tinal South
Carmen Pit conliguration after mining and the total materials
movcd per bcnch (8+465 to I)+165) is shown in ANNEX No. 10.

Al as Conso idated Mining&Development Col"ralon
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A map showing the Carmen mining areas (south Carmen Pit and

Carmen Underground Lift- I ) in relation to the Carmen

Concentrator (CARCON) is presented in ANNEX No. 11.

Mining Program

The first six months of the open pit mining progmm will focus on

the rehabilitation and procurement of mining equipment. A total of
9.002 million metric tons of ore with an average grade of 0'31%

copper and 18.744 million metric tons of waste will be mined from
South Carmen Pit for a period of 27 months (Months-7 to 33) at a

waste to ore ratio (W:O) of 2.8:1. The proposed open pit-mining
program is shown in Table No.l l, which is also presented in Bar

Chart marked ANNEX No. 12.

Table No. ll. Proposed Open Pit Mining Program

Details of the South Carmen Pit Mining Program and metal
production estimates are shown in ANNEX No. 13.

Waste Strippine

Waste Stripping activity will start on Month-7 after completion of
the rehabilitation of healy transport equipment. Waste stripping
will go on tbr six months (month-7 to Month- 12) at a rate ol
38,000 MTPD) starling at 8+375 to expose the minable ore at
lJ+360. Waste nrining attendant to ore ntining will be at a ratc of'
28,000 MTPD from Month-I3 to Month-I5; 21,000 MTPD from
month- 16 to month-22 and will gradually decrease to 10,000 on the
later part of pit operation.

Ore Production
South Carmen Pit will initially mine ore at a rate 10,000 MTPD by
Month-I3 until Month-I5. Mined ore will be stockpiled in an area
located near Carmen Concentrator's CARCON Primary Crusher
because CARCON will start milling operation in Month-16 yet, in
time with the availability of the tailings disposal facitity. Open pit
production will increase to 15.000 MTPD by month-16 and will be
rnaintained until Month-33. All of the ore mined fiom South
Carmcn l)il will be rnilled at Carmen Concentrator (CARCON).

Auas ConsO idated Mining&Devdopment corporalon

THREE― YEAR COMMERCIAL OPERAT10N WORK PROGRAM

MONTH
MATERIAL MINED(MTPD)

REMARKS
Ore Waste Total

卜 3 0 0 Mobilizatio″ Materials

procurement

4‐6 0 0 0 Equipment Rehab/Erection
7‐ 12 0 38,000 38.000 Waste stripping(B+465-B+375)

13‐ 15 10,000 28,000 38,000 Minimal ore exposure. Ore to
Stockpile

16‐22 15,000 21,000 36,000 Full ore production/Start of mill
opcration.

15,000 20,800 35,800 Irull ore Droduction
15、000 20,000 35000 Full ore production

25‐ 31 15,000 15,000 30.000 F.u ll ore
32‐ 33 15,000 10,000 15.000 Full ore

Page 30 of37
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Mining Areas
'fhe active benches covered by the South Carmen Pit mining
program will be from 8+465 down to 8+165 located at the soulh

hanging wall side ol Creater Carmen Pit involving 2l benches

covering an area of 25-2O hectares.

Waste Dumps
Most of the waste that will be moved from the upper benches of
South Carmen Pit will be dumped at the nearby Lutopan

subsidence area. As mining progresses to lower benches, the waste

material moved will be brought to the main waste dump at Lutopan
Subsidence area. Waste from B+21l0 and B+165 will be hauled to
+300 Dump at Carmen Underground Subsidence area located at

the northem part of Carmen Pit. Other waste material movement
(ie. Ramp construction) will be sidecasted on the crest side.

3. I. 1,2 Manpower Requiremenl

The Surface Mines Group (Open Pit) includes two major
departments: the Heavy Equipment/Transport Department and the

Geology/Survey/Mineral Rights/Real Estate Department. Services
fiom this group are supplied to all mine departments as well as to
the Atlas community as a whole.

The manpower requirement for the Surface Mines Group with
Mining Open Pit operations, Surface Maintenance and Services is

summarized in Table No. l2 below.

Table No. 12. Manpower Requirement, Surface Mines Group
Vヽith

Group
NInqr

Dept.

Mnqr
Section
Mnar.

Unl

Mnqr
R&F Total

Manager 1 l

H . E./Transport
Mine Open Pit
Opn.

l

７

０

‐４４

５４

‐６６

６６

G eo logy/S urvey/
Mineral
Rights/Real
Estate

l 6 つ
た

Total |
つ 39 236 290

The Surface Mines Organizational Chart is shown in AITIND( I\al4

3.1.2 Carmen UG Lift-f

' Ore fiom the caving blocks is drawn manually by the grizzly men and
induced to flow liom the undercut level via the draw raise until the transfer raise
below is filled.

Ore fragmentation at Carmen underground, as evidenced by the initial
producing blocks. is coarse. In the plan, extraction efficiency is set at 150 tonnes
per gizzly man-shift as compared to the more than 200 tons accomplished in
DAS Lifts I and 2.

The basic requirement ofa block-caving method is strict adherence to even

and controlled draw rate so as to minimize ground pressure on the extraction
openings, and waste dilution.

A‖as Conso‖ dated Minin9&Development Co「 poration
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At panels 7 and 8 of Carmen Lift l, 2l gizzly lines have been undercut' It

is planned to seal 12 lines to isolate the areas where the liquefied stuffs from the

"muckrush" have gained access underground. The other nine (9) lines, when

activated, will be drawn at a slower rate of 15 to 20 centimeters per day to prevent

further incursion of muckrush materials. Newly developed production lines will
be drawn at an average rate of 25 centimeters per day from the start to 30%

extraction level. When the extraction level exceeds 30%, draw rate will be

increased to 38 centimeters per day.

'Ihe draw rates to be adopted for the Carmen underground mine are shown

in Table No. I 3 bclow.

Table No. 13. Recommended Drawpoint Draw Rates

Type of
Production Line

Maximum Draw
Rate

(cm/day)

Tonnes per Day
Per Drawpoint

Old 20 28

New1 0-30%Draw ｂ́Ｏ
‘

ξ
リ
２
，

Ncw:>30%Draw 38
つ
Ｊ
ξ
リ

The drawpoint sampling procedure to be practiced at Carmen underground

mine is as lbllows:

a) Sunrpling is to bc madc only during the first shill:
b) 'l wo sanrplcs arc to be obtaincd liom the l'resh nruck;
c) 1'hree unbiased samples are to be taken from a draw point suspected of

dilution; and

d) Regular sampling is to be taken at the intervals shown in Table No.14'

Table No. 14. Recommended Sampling lntervals

7" Extraction Number of Draws
Per Sample

Inten'al
(metcrs)

Equivalent
Tonnes

0-750/0 19 ０́ 800

76-80% つ
Ｄ l 120

81-100% ，
４ 05 80

Abovc 100% l 03 41

3.1.2.1 Ore Hauling

Ore hauling of the projected 42,000 tonnes per day requires a rolling stock
of 15 trains to operate three (3) shifts per day. This train fleet size was determined
based on the lollowing assumptions:

a) A train cycle time ofone per hour, based on the actual time-and-motion
study carried-out for the Carmen underground mine in October 1992;

b) Twelve cars allocated per train;
c) A car load capacity of 12.75 tonnes;
d) A six-hour shift utilization (75oh); urd
c) Three schcduled shiflts per day.

Atlas Consolidated Mining & Development Corporation
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'l'he cstimated labor strength to crew the haulage operation is 176 men to

compose ol' locomotive drivers, car loaders/blasters, ore pass tenders, haulage

cleaners, train dispatchers and the utility crew.

3. 1.2.2 Production Schedule

The following paftlmeters form the basis for the preparation of Carmen mine's
underground production plan:

a) A production rate of 42,000 MTPD;
b) 'l'he milling and mining operations scheduled for 362 days per year

(allowing for 3 days of preventive maintenance work);
c) The rates of draw is outlined in Table No. I l;
d) 95% availability of the draw points allowing for various support and

other grizzly maintenance work to take place;

e) A material specific gravity of 2.70 metric tons per cubic meter,

0 A conservative grade tbctor of 0.95 based on historical data lrom 19

ycars of DAS Lift I block caving operations (ret'er to Table No. l5 and

Annex No. l5):
g) A reserve recovery fbrecast of 100%; and

h) A cut-off grade of 0.30% copper.

The homogeneity of grade distribution throughout the orebody, the

reduction ol' waste overburden fbllowing the open pit mining operation, the
geometry, and thc operating conditions of the DAS Lill I orebody have strong

similarities with Carmen's Lift I ore blocks. At 97.7yo exlraction from DAS Lifi I

orebdy, the metal extraction achieved was 94.6%o. For this reason, an empirical
gmde correction factor of 0.95 has been introduced in the Carmen orebody's grade

forecasts.

Shown in Table No. 16 is the summary of production forecast from the Carmen
Underground Lifi-l orebody covering a period of more than 10 years. This
prognm dictates that copper ore production at a rate of 1,000 MTPD will start in
Month 5 ofthe second year to consist purely of development ore. The ore tonnage
from development will increase to 5,000 MTPD in Month l0 of Year-2 as more
areas are being developed. Once the decline and overland conveyors are

commissioned, underground ore deliveries will start at 12,100 MTPD on the
second month ol Year-3 and gradually increases until it reaches its production
peak of 42,000 MTPD in Month 2 of Year-4, when the 84 lines are fully
developed at panels 7, 8, 9, 10, I I and 12. The undercutting schedule is shown in
A|INEX No. 16.

3. 1. 2.3 Manpowe r Req uirements

The Underground Mining organization will be headed by a Group
Manager. Itcsponsiblc to thc Group Manager will bc lbur Dcpartment Mzuragcrs
of development. produclion, underground services and underground engineering.
The divisional organization chart is shown in ANNEX No. 17.

Once the nrine is brought to its full production capacity, approximately
1,544 men will be required as summarized and broken down below in Tsble No.
17. This manning lcvel will be built up through the rehabilitation phase as shown
in the manning schedule outlined in Table No. 18.

Atlas Consolidated Mining & Development Corporation
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Table No. l7: Summary oi Underground Mining Labor Requirements

Department Number of Personnel

Group Manager 1

Mine Production and DeveloPment t,tf2
Mine Engineering 46

Underground Services 306

Mine Logistics, Mine
Administration and Supply 59

Total 1,544

4.O COMMUNITγ DEVELOPMENT PROGRAMS

The thrust of economic and social development in the country today is heavily

geared towards the alleviation of poverty thal will eventually lead to the upliftment of
depressed communities. This goal has not only become a responsibility of the govemment

but also the commitment of private entities that believe they have a social obligation to

fulfil and the necessary resources to cater to the needs ofthe rural folks.

Atlas, ever cognizant of this responsibility, had initiated as early as 1970 a

comprehensive community development and socio-economic assistance program within
the Barangay and rural communities under the area of influence of its mining operations.

It created a separate Community Development department, the purpose of which was to
establish and maintain good and harmonious relations with the community people within
Atlas' scope of operation. This was cllbctively carried out through technical and financial

ussisluncc to rurul groups in planning and inrplcnrcnting incornc-gcncrating pnriccts and

activities.

After almost two decades of working lbr and with the rural people in a self-reliant
approach, Atlas had accumulated vast experiences in the field of community development
that will be important and essential in reinstalling some, if not all, of the more effective
projects in the revived operation.

4.1 Previous Atlas Socio-Economic Projects

The previous Atlas Socio-Economic Projects have the following general
components:

4.1.1 Malubog Area Development Projects, consisting of:

Malubog Farmers Cooperalive
Farm Credit Assistance
Work Animal Loan' 
Tractor Services
Com Mill
Swine Dispersal
Malubog Dam Fish Stocking
Barrio Hall Construction
Matubog Spring Development
Community Chapel and Barrio Schools
Farm Management Office and Warehouse
Integrated Barrio Health Plan
Fish Farming
Vegeuble Raising

Atlas Consolidated Mining & oevelopmenl Corporatioo

THREE.YEAR COMMERCIALOPERATION WORK PROGMM
Page 34 of 37



シ

Rope Making
Kasoy Chapel
Malubog Skills Training

4.1.2 Poog Socio-Economic Project

Cattle Fattening
Shoe Making
Doormat and Flowerpot Making
Broiler Meat Production
Egg Laying Project
Swine Raising
Duck and Turkey Raising
Atlas Farmers Association

4.1.3 Don Andres Soriano (DAS) Cottage lndustries

Fumiture, Woodstripping and Firewood Projects

Tripod-Coupler Project
Rubber Component Project
Mini-Bake Shop
[,oom Weaving
Clove Making
Paper Bag Making
Leatherette Bag Making
Upholstery

4.1.4 Atlas 4-H Clubs Association

4.1.5 Child Welfare (Day Care Centers) Program

Since these projects were intimately linked to Atlas and dependent
upon it, particularly, for financial and technical supports and, more
importantly, as consumer for their products, the prolonged suspension of
the mining operations has had a fatal domino effect on the viability and
sustainability of most of these projects. Except for the cooperatives, fish
farms and a tbw of the self-supporting cottage industries like shoemaking,
fumiture making and poultry raising, the rest of the affected projects have
now fblded up or remained dormant.

4.2 ProposedSocio-EconomicProjectrNewOperations

Should Atlas resume its suspended operations, albeit on a scaled-down
production level, it will adopt the same approach to the rural development issue as
before. However, it will support only selected community development and
livelihood projects that it finds to be viable, have a broad-based community
acceptance, capable of being selfl-sustained, could supply the company material
needs, and require a minimal post-mining maintenance on the part of the
company.

A‖as Conso‖ daled Mining&Development Corporalon
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5.O ENVIRONMENTAL MANAGEMENtt AND PROTEC丁 :ON COST
ESTIMATE

The cstimaed tOtal cost ofthc suりect Atias En宙 ronmcntal Protcction and

Enhancement Program covcHng the proJected lifC― of‐thc minc[12 years〕 cost iS abOut

PhP3.830 Billion

The summtt breakdo、 vm ofthc estimated EPEP cost ofPhPl,817 387M forthc■ rec‐

ycar period is shown bclow:

LPEP COST ESTIMATIうS-3 YEARS
(ln MilliOn PhP)

IMPACT CONTROL COMPONENT
YEAR

Total
1

つ
‘

０^

1 Slope Stabilization & Erosion Control
1 .1 10o/o of Road/Drainage Mtce.
1 .2 30o/o of Reforestation
1 .3 10% of Carmen Drainage x-cut Dev.

I .4 loo/o of Taalings Disposal System
2 Reforestatlon/Revegetation

2.1 50% of Reforestation
3 Drainage lmprovement, River

Rechanneling and Dredging
3.1 8Oo/o of Drain Tunnel Mtce.
3.2 80o/o of Carmen UG Backfilling
3.3 50% of Road/Drainage Mtce.
3.4 50% of Carmen Drainage x-cut Dev.

4 Sedimentation Control & Silt Dam Const.
4.'l lOYo of Road/Drainage Mtce.
4.2 600/o of Tailings Disposal System
4.3 1OO% of Tailings Thickeners
4.4 20% of Carmen Drainage X.cut Dev.

5 Acid Mine Drainage Control
5.1 30% of Tailings Oisposal System
5.2 20o/o ot Road/Drainage Mtce.
5.3 20% of Drain Tunnel Mtce.

6 Noise and Vibration Control
6.1 20% of Ventilation & Dust Control
6.2 20% of lntake Vent. Shaft Dev.
6.3 2OYo of Exhaust Vent. Drift Dev.
6.4 20% of Crusher Vent. Raise Dev.
6.5 20olo of Dust Collecting Chamber Dev.

7 Dust and Gas Emission Control
7.1 8Oo/o of Vent & Dust Control
7 .2 10% of Road/Drainage Mtce.
7.3 80% of lntake Vent. Shaft Dev.
7.4 80Yo of Exhaust Vent. Drift Dev.
7.5 80% ofCrusherVent. Raise Dev.
7.680% of Dust Collecting Chamber Dev.
7.780% of Carrnen Draanage X-cut Dev.

I Safety and Accident Prevention
8.11OOo/o of Safety Budget
8.250% of Hospital Facilities

9 AestheticEnhancement
9.12OYo of Carmen U Backfilling
9.220o/o ol Recteationat Facilities

Auas ConsOlidaled Mittngょ Development cOrporalon
THREE‐ YEAR COMMERCIAL OPERAT10N WORK PROGRAM

2533
0256
1532
103017

0443

20317
0000
12665
7662

2533
618103
195373
3065

309052
5066
5079

0000
0000
0000
0000
0000

0000
2533
0000
0000
0000
0000
3065

4746
2013

0000
0169

0251
0221
0078
0000

0369

1068
0000
1256
0391

0521
0000
52239
0156

0000
0502
0267

0000
13674
1491
0000
0000

0000
0251
54696
5962
0000
0000
0156

4718
1 186

0000
0000

1484    4268
0664    1141
0000    1610
8919  111986

1 107     1919

19071   40456
0000    0000
71418   21339
0000    8053

1484    4538
53515  671618
1944  249556
0000    3221

26757  335809
2967    8535
4768   10114

6355    6355
5422   19096
0000    1491
0094    0094
0048    0048

25422   25422
1484    4268
21688   76384
0000    5962
0375    0375
0191    0191
0000    3221

4718   14182
6880   10079

0 000    o ooo
0144    o313
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80985
0177

41073
2013
0675

0664
0000
0000

1,424809

1302
0147

0000
1 186

0000

0661
0000
0000
142749

5317
0443

27531
6680
0578

0661
0100
5600
249829

87604
0767

68604
9879
1253

1986
0100
5600
1,817387

93100°/● of Camp Houses
9420%of Reforestation

10 Socio‐Economic Development Assistance
101100%Domestic VVater Supply
10250%Hospital Fac‖ ities

10350%Recreational Facilities

ll Environmental Monitoring

ll l100%Environmental Montonng
l12100%Mine VVaste Ta‖ings Fee

l13100%Mines Rehab Fund(MRF)
TOTAL(PhP)

By:

し、

6.O SiGNAttURE OFttHE PERSON WHO PREPARED THE WORK
PROGRAM

ATLAS CONSOLIDATED MINING AND
DEVELOPMENT CORPORAT10N

ヽ_′

CONST
Mining Enginccr

Rc3 No 502
PTR No 0323055
Datcd:Fcbru0 1.2005
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AI\{I\IEX NO. I Sketch Plan of Mining Claims covered by trase Contracts showing
Carmen Mining Area

Al{htEX NO. 2 Isometric Diagram of Carmen Gravity Block Caving

AI{llEX NO.3 Transfer Raise, Draw Point Raise and Blast Hole Ring Layout

AIYNEX NO. 4 Undercut Drilling Pattem and Draw Pont Raise Layout

AII{NEX NO. 5 Organizational Chart During Normal Operation

Al\nfEX NO. 6 Carmen Underground Lift-l Grizzly l*rrcl Development Schedule

AI\INEX NO. 7 Carmen Underground Lift-l Haulage lrvel Development Schedule

AI\[I{EX NO.8 Carmen Underground Lift-l Undercuning Plan

AI\INEX NO. 9 Carmen Underground Lft-l Block Preparation and Undercufting
Schedule

AI\I\[EX NO. f 0 Master Plan, South Carmen Pit

AIYI\IEX No. l1 carmen Mining Areas (south carmen pit and carmen UG Lift-l) in
Relation to Carmen Concentrator (CARCON)

AIYNEX NO. 12 Timetable of 3-Year Carmen pit Mining program (Bar Chart)

! AIYNEX No. 13 south carmen pit Mining program and production Estimates

AIYNEX NO. f4 Organizational Chart, Surface Mines

AIYNEX NO. 15 Retrospective Grade Analysis of DAS Underground Lift-l and Lift-2

AITNEX NO. 16 Carmen UG Lift-l Undercutting Schedule

AI\IIIEX NO, 17 Mine Underground Table of Organization
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ANNEX NO.2
iSOMETRIC D:AGRAM OF CARMEN GRAVITY BLOCK CAV:NG
(NOT TO SCALE)    (DIMENS10NS iN ME「 ERS)
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ANNEX N0 11‐ Camen Mining Areas(SOuth Camen Plt and Carrnen UG Lift-1)in
relalon to Camen Concentrator(CARCON)
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MR, ALFREDO C. RAMOS
Ch:rirman Bnd Chiof Exccutive Otficer
ATLAS CONSOLIDATED MINING AI.,tO DE\ICLONNlEI!'I Ut,I(I{)RATION
l'0 Pr()or, uuad Atpha Cenlrum. 12S ptonoer Streot
Marrdaluyung Clly
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Visavas Av■ 1ぃo.Dinllian,QuC2011 Clty

IじI Nos 1632)92066‐ 2C t。 29・ iC32)● 2つ 02● 2
929‐ 6020。 920‐ 6● 331o35
0,0フ 0・l, 、。`|」

Deat Mr. Rarrros.

llrii rr':fors 1() yortr letlur datod Octol)cr ,1, 2004 rcquestinU ,()r the issUitnce oI a
Ct:rtiltczrLe o{ Nort-Covt:rag1c tef your rrrining epornlionr i,, Dorr An(jres Suriano,
'l't.llcdo Urty, Cebu

Altor carolul evalualron of tho docun]ents on hand, thls Otfice has docided to
grant a Certificate ol Non-Coverage {or tho above-said mining operations rn

Cobu, subject to oxistlng rules and rogulations. Plcaso be advised, howover,
tlrat lhis Oflice wrll be monitoring the mrnlng operations poriodically tu onsure
your comJrliance wtlh environtnonlal laws. Further, ally exllansion or
rnoclillcalrorr ol currontly al)provod opcrations will be subiect to the Environmentlll
lml)ilct AsScssrl rt:r r t (l:lA) lu( Itr lrtin lonts.
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