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A Company
Colombia

Ecuador

La Pampilla Oil Refinery
Lima, Peru

June of 1996 Repsol YPF
purchased 60% of the refinery

initial privatization of PetroPeru

refinery has a capacity of
102,000 barrels per day

supplies over 50% of Peru's - Tl i :
etroleum products - . i 3
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L ivak1] Remediation Begins in 2001

A ECS Company

REPSOL
YPF

PETROPERL La Pampilla Refinery Project s

» Project divided into 5 Sub-Projects
» Task oriented sub-projects

» SP1 - Free product recovery in refinery area

SP2 - Free product recovery in beach area
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SP4 - Bioremediation of treatable soil contamination

SP3 - Secure industrial/hazardous landfill

SP5 - Characterization, handling and shipping of hazardous historical waste



HAZCO Sub-Project 1
Free Product Recovery “Refinery”
A GES Company Recovery well locations




HAZCO Sub-Project 1

A ©ES Company Skimmer System

SKIMMER

FERRET HIGH CAPACITY HIWSF112

Pneumatic Skimmer

Used for free product
recovery in the refinery
area.

REPJOL
PETROPERU®  YPF



HAZCO Sub-Project 1

A E£S Company Construction
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HAZCO Sub-Project 1

A E£5 Company Operation
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HAZCO Sub-Project 1

A Company SCOpe

" Volumes

33,000 bbls contractual volume
Estimated product thickness < 1 cm by the
environmental assessment

40, 200 mm diameter, 18 m deep recovery wells
20 skimmer pumps, optimum pump rotation
24 hr avg = 214 bbls

contractually recovery was 9 years
33,000 bbls recovered in 3.5 years

Final Disposal

» sent to PetroPeru Conchan refinery
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HAZCO Sub-Project 1

SElemny Technical Challenges and Solutions

Technical Challenges

* Submersible electrical draw down pump.
» Water extraction and infiltration system.
 Pilot test for hydrocarbon recovery.

» Hydrocarbon recovery is equal not using submersible pumps.
Technical Solutions

* Optimization of the skimmer pumps.

 Product recovery rate.

REPSOL
YPF

PETROPERU &




HAZCO Sub-Project 1

A EES Company Milestones

sSuccess
» Expedited recovery of 33,000 bbls free product.
* To date we have recovered 49,400 bbls.

» 150% of the contracted volume.
Project Future

» Applying to client for project extension to January 2009.

» Product thickness on the ground water table is remaining stable.

REFPJOL
YPF



——r Free Product Recovery “Beach”
e e Recovery well locations
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HAZCO Sub-Project 2

A £S5 Company Operation
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HAZCO Sub-Project 2

A Company SCOpe

Volumes

e 2000 bbls contractual volume
estimated product thickness < 1 cm by the
environmental assessment

7, 200 mm diameter, 6 m deep recovery wells
2 skimmer pumps
Manual pump recovery (2 hand pumps)

contractually recovery was 2 years, 2000 bbls
2000 bbls recovered in 22 months

Final Disposal

» sent to PetroPeru Conchan refinery
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HAZCO Sub-Project 2

A G5 Company Technical Challenges and Solutions

Technical Challenges

* Slow recovery of the extraction wells.
 Viscosity of the product was variable.

* lrregular cycles of recovery using skimmer pumps.

Technical Solutions

* Use of the manual recovery pumps.
 Economics of manual extraction vs. automated.

« Manual product recovery rate > automated recovery rates.

PETROPERU & REr S




HAZCO Sub-Project 2

A Company Milestones

Success

» Expedited recovery of 2000 bbls free product.

» To date we have recovered 3095 bbls.

» 160% of the contracted volume.

Project Future

» Applying to client for project extension to January 2009.

» Product thickness on the ground water table is remaining stable.

PETROPERL " REPSFOL
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A EES Company

Secure Landflll

Sub-Project 3

Industrial/Hazardous Landfill
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Landfill Scope

2 Landfill cells

North cell 50,000 m3

South Cell 30,000 m3

0.3g earthquake design
sited on PetroPeru property
140,000 tonnes total

REPIOL
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A ECS Company

e

Sub-Project 3

North and South Cell Construction Profiles
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Sub-Project 3

North Cell Construction Profile and Cross Section
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HAZCO Sub-Project 3

A Company Landfill Construction
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HAZCO Sub-Project 3

A ©ES Company Liner Installation
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. LA PAMPILLA REFINERY REMEDIATION PROJECT
BUBPROYECT 3
LOT AR WDUSTRIAL WASTE LANDFLL DESINGN




Sub-Project 3

A B£S Company Landfill Waste
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PETROPERU & Y?F



HAZCO Sub-Project 3

A G5 Company Technical Challenges and Solutions

Technical Challenges

» Approval process for a “NEW” technology (4 years).
« Earthquake design adjustments.

« Determination of acceptable material types available.

» Relocation of the HDPE leachate/ leak detection pipes.

Technical Solutions

« Education of regulators on waste mgmt. technologies.

* New 0.3g design changes included in construction.
 Investigation and transport for appropriate base material.

* New location of HDPE pipes based on less traffic.




HAZCO Sub-Project 3

A EES Company Milestones

Success

* Secure containment of 140,000 tonnes of hydrocarbon impacted waste.

» Regulatory approval for industrial/hazardous landfill for oilfield waste in Peru.
» Federal Environment, Energy and Health Ministries
» Provincial Environment and Health Ministries
* Municipal government

Project Future

» Landfill closure is on schedule for early 2008.
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Sub-Project 4

A EES Company Construction/Treatment

Proceso de Zarandeo de Suelos contaminados, luego de Carguio de Suelo Contaminado
Su excavacion.

REPSFOL
YPF

Homogenizacién y Aireaciéon de suelo contaminado en un lote.

-

KOMAYSY.




HAZCO Sub-Project 4

A EES Company SCOpe

Volumes

426,500 m3 was the contractual volume
Initial methodology was:
» 35 engineered force air biopiles
 recipe used all organic amendments
e 10 year time frame

October 2002 Hazco applied to change
methodology

» comparison (force air vs. mech. aeration)

* mech. aeration provided faster treatment
Changed methodology:

« windrows aerated using mech. means

» use of inorganic amendments

* 6 year time frame

Final Disposal
REPFOL
YPF
PETROPERLU "

» recycled back onsite '-



HAZCO Sub-Project 4

A G5 Company Technical Challenges and Solutions

Technical Challenges

« Engineered force air biopiles treatment was slow.
* Progressive treatment.

» Variability of material.

 Limited probability of success (work space).

Technical Solutions

» Forced air / mech. aeration comparison.

Excavation of all material to be treated and stockpiled.

Homogenization of all material to be treated.

Construction of biopiles/windrows for mechanical turning.

Better moisture, oxygen and process control. _ REPsOL
PETROPERU &t =
v



HAZCO Sub-Project 4

A Company Milestones

Success

* Expedited treatment of 426,500 m3,

* Reduced timeframe from 10 to 6 years.

« Final treatment will be for 500,000 m3.

e 117% of the contracted volume.

Project Future

» Excavated volume to date is 498,000 m3

» Completed treatment of 480,000 m3.

» Currently treating 20,000 m3 that will be complete in March 2008.

Riego de lote en proceso de remediacién y un lote donde se
esta di i suelo i iacio

PETROPERLU "
REPSOL
YPF

v




HAZCO Sub-Project 5

A EES Company Disposal of Industrial/Hazardous Waste

Waste Management

» Classification, waste handling, transport and final disposal of
industrial wastes and hazardous wastes.

» Asbestos, soils contaminated with TEL (tetraethyl lead),
heavy metal contaminated soil.

» Stabilization and solidification of soils containing

metals REPSOL
YPF
PETROPERL & P




HAZCO Sub-Project 5

A EES Company Disposal of Industrial/Hazardous Waste

REPIOL
YPF

Waste Management
™

». Total volume of solid wastes equal 12000 m3.

» Approx. 200 Drums and waste containers.
PETROPERU &
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