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Arequipa Region

Project Background

Cerro Verde copper & molybdenum mine
Near Arequipa, Peru
Elevation of 2,700 meters (8,860 ft.)

Arid portion of Peru (95 mm or 3.7 in
average annual rainfall)

Oxide ore processed since 1977

New Mill constructed in 2006 to process
sulfide ore (120,000 mtpd)




- urpose of Water g i

Studyc New Supply B
for Mine Expansion

Reasons for Expansion

Low operating cost mine with good labor
force

Long projected mine life
- Additional ore reserves located
Water supply is diverted from the Rio Chili
License for 1,160 I/s (18,386 gpm)

Project expansion planned to increase
milling capacity

from 120,000 to 360,000 mtpd

ADDITIONAL WATER SUPPLY
REQUIRED

NEW SOURCE OF 1,000 L/S (1.0 M*/$
OR 13,850 GPM)
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Il Basin Water Use &
Reliability

PRIOC

- Allocation by Sector

Water Licenses (m3/s)

M La Campina - Agriculture
1.66
M LaJoya - Agriculture

Arequipa - Municipal

- Municipal (population)
- 100 % reliability

- Agriculture 7 Largest Sector
- 85 % reliability

. Mining/Industry

. 85 % reliability

B Cerro Verde - Mining

E )?;IEOC?I’TEAE)GIESH . Shortages - shared equally by percent
OUT OF 100 between agriculture and mining/industry

MONTHS - No shortages for population (municipal)
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/Nater%&pply\ |
/ Alternatives ={®
Build New Reservoirs
. Generate new system yield from Rio Chili

. Successful with 2006 Pillones Reservoir
. $22 Million, generated 960 L/s (0.960 m3/s) for Cerro Verde

. Two reservoir sites examined i Sumbay & Chicha

Modify Existing Reservoirs
. Enhance existing yield from Rio Chili
- El Pane, El Frayle, Pillones, Chalhuanca

Utilize Seawater by Constructing a Desalination Plant
. Over $400 Million, need to lift 8,700 ft through a 60 mi. pipeline

Utilize Untreated Sewage that is Discharged to Rio Chili
- Downstream agricultural users reliant on this supply
- National water authority prefers use of effluent for mining



~ —Need for Watershed Model and Decision

Support System (@i BasinDSS)

Provide Reliable Simulation of Complex Hydrologic
System

Extreme annual variations in precipitation
-4 month wet season, 8 month dry season
- Complex operation of existing water projects (7 reservoirs)
- Transbasin diversions and spills (Upper Colca T Rio Chili)
. Complex water allocation principles
- Unmeasured return flows in lower basin

Evaluate New System Yields Produced by Potential Water
Supply Projects

Manage Database and Multiple Scenarios

Evaluate Effects from Additional Diversion of Water for
Mine Use
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f@nges to Water System Modelin
In the Rio Chili Basin

Poor historical data
. Lots ofmissing datat stream gages
- Questionable reliability of some available data
- No agriculturatliversion recorder return flow estimates
- No accepted reservoir elevatieareacapacity data
No documented reservoir systenperation rules

Historical conditions are not stationary
- New reservoirs and diversions during model period
. Changing reservoir system operation principles
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Summary of Measured and Estimated Data for Key Locations in Rio Chili/Upper Colca MODSIM Model
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and Puente del Dlablo

Monthly Water Balance Aguada

Period: 1995 - 2009 Blanca
Reservoir

La
Campina S
Res. Releases

Arequipa

alles  Industrial

Average
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yo o1y
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Refinement of Water/Accounting
g WaterA g

Lower Basin Return Flows

Previous Current
Studies Study Difference
Caudales 2.81 3.50 /+9/
de Retorno m3/s m3/s m3/s
Studies Approved by Water Balance between
authorities for water Aguada Blanca and Puente
resources allocation in  del Diablo
the basin:
SENAMHI data
PROFODUA (1995-2009)
2005, PILLONES,
2006

Direct comparison of the average flow Is not
significant
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PAverage= 3.5 nv/s



Walter Balanece-
Natural Inflows
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ccounting

~ Refinement of Water

Update of Upper Basin Runoff Estimation

Previous Current .
Gron Study Difference
Afluencias en B +1.08
EHEENESGEY M| 8¥s 1.38 n¥/s 3
Imata m=/s
Pillones, 2006 Natural Inflow Calibration to

the Pampas de Imata

SENAMHI Measurements

A Jancolacaya

A Imata-Sumbay

A El Dique de los Espafioles

Represents 1.08 m3/s of non-regulated (1975-2006)

flow in adition to the flow used for
licences allocation




~——Baseline Conditions Simulation



