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1.0 

INTRODUCTION 

1.1 GENERAL CONSIDERATIONS 

Perú LNG S.R.L. (PLNG) is a company established in Peru, having as shareholders Hunt Oil 
Company from the U.S. and SK Corporation from South Korea. The company aims at 
building and operating a Natural Gas Liquefaction Plant and a port in the province of Cañete 
shore.  The liquefied natural gas shall be exported from this port to the international markets 
in ships specifically designed to that effect.  
 
To safely operate the port facility, building a wave breaker to protect the ships from the 
constant and strong waves in the area is needed.  This wave breaker shall be built with rocky 
material extracted from a nearby quarry, located East the Plant, hereinafter called GNL-2 
Quarry. 
 
In order to extract said material, PERU LNG has prepared this Environmental and Social 
Impact Assessment (ESIA) for the GNL-2 Quarry Development Project, located in the 
Province of Cañete, Department of Lima.  This assessment incorporates and complies with the 
national environmental laws, the international standards and PERU LNG’s environmental 
policy. 
 
This ESIA has been prepared by Walsh Perú S.A. Ingenieros y Científicos Consultores 
(Walsh), a company with the professional and technical capabilities to carry out the 
Environmental Management Programs and Assessments. Walsh is entered in the Authorized 
Consulting Companies Register, with the Ministry of Energy and Mines, to prepare EIAs, by 
virtue of Directorate Resolution Nr 051-2005-EM/DGAAM. 

1.2 BACKGROUND 

By Directorate Resolution 061-2004-MEM/AAE dated June 21, 2994, PERU LNG obtained 
the approval for the Environmental Impact Assessment to build and operate the Liquefied 
Natural Gas Export Project in Pampa Melchorita, Peru. 
 
According to its environmental policy, PERU LNG commissioned Walsh to carry out the 
studies for setting out the environmental feasibility for the development of several alternatives 
of rock quarries.   
 
The alternatives assessment aimed at determining the best option from the environmental and 
social perspectives.  
 



 
 

ESIA GNL-2 Quarry Development Project. Cañete - Perú 1-2 

As part of this study, four quarry areas or groups were assessed, called GNL Quarry and 
neighboring areas, Los Molinos Quarry, El Sol Quarry (Punta Olleros) and Quarries in the 
area of Jatun (Jatun, Huaya, Huaya II, Huarangal and Rinconada). The first one, with an area 
of 300 ha is relatively close to the plant, some 15 km straight, East-oriented, in the department 
of Lima.  The second one, with 200 ha, is located around 150 km south-east the department of 
Ica. The third, also with 200 ha, is located over 200 km south the Liquefaction Plant, in the 
department of Ica; and the fourth with 1200 ha, located in the desert-like valley of Quebrada 
Río Seco and Pampa Guadalupe, department of Ica. 
 
The result of this alternatives assessment was that the most environmentally and socially 
feasible quarry areas were those located in the GNL and Jatun areas. 

1.3 ESIA OBJECTIVES 

• To identify and assess the physical, biological and socioeconomic components in the 
Project area of influence.  

• To identify and assess the impacts resulting from rocky material extraction and 
transportation activities in the GNL-2 quarry. 

• To create the most suitable preventive, corrective and/or mitigation measures for the 
Project works predicted. 

• To comply with the Peruvian Government environmental requirements, mainly with the 
standards set out in the Environmental Protection Rules for the Mining and Metallurgic 
Activity (Supreme Decree 016-93-EM), the Environmental Protection Rules for 
Hydrocarbon related Activities (Supreme Decree 046-93-EM), the Environmental 
Management Guidelines for Non-Metallic Mining, the Environmental Guidelines from the 
Ministry of Energy and Mines for the Preparation of Environmental Impact Assessments 
and the Community Relations Guidelines. 

• To comply with the international financing entities requirements, such as the World Bank. 

• To get the competent authorities approval for the quarry environmental, social and cultural 
plans, obtaining the required permits from the Ministry of Energy and Mines (MEM) and 
their approval.  

1.4 ESIA LEVEL AND SCOPE 

The Environmental and Social Impact Assessment was prepared according to the Ministry of 
Energy and Mines (MEM) requirements, to which effect the rules and guidelines as made 
official by said entity were considered. This Ministry is the competent environmental 
authority for the activity under analysis, in the application of Article 50 of the Legal 
Framework for the Private Investment Development (Legislative Decree Nr. 757). 
 
 
The ESIA scope covers the assessment of the following components: 
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• Quarry development, operation and closure. 

• Access road construction and/or development from the Panamerican Highway to the 
quarry. 

• Rock material land transportation from the quarry to the Southern Panamerican Highway. 

 
This study excludes the construction and operation activities in the Panamerican Highway by-
pass (super spam), the access road there from to the shore and the rock sea transportation to 
the wave breaker. These components are included in the Liquefaction Natural Gas Export 
Project EIA in Pampa Melchorita, Peru. 
 
According to the legal rules in force, the different stakeholders (including local people and 
NGOs), the Regional Governments and the pertinent Municipalities shall be considered in the 
Public Hearing processes. 

1.5 ASSESSMENT METHODOLOGY 

1.5.1 TERMS OF REFERENCE 

The Ministry of Energy and Mines (MEM) is the competent authority in the mining-
metallurgic activities and is legally empowered to grant mining lease title deeds (through the 
National Institute of Mining Leases and Properties –INACC-), to approve EIAs (through the 
General Directorate of Mining Environmental Affairs –DGAAM), to inspect the compliance 
of the sector rules and other related matters. 
 
The ESIA was prepared according to provisions of the Environmental and Natural Resources 
Code (Legislative Decree Nr 613, dated 09-08-90), stating that “the environmental impact 
assessments shall contain a description of the proposed activity and the predictable direct or 
indirect effects resulting from this activity in the physical and social environments, in the 
short and long term; as well as a technical assessment of them (Art. 9). Also, the assessments 
shall contain the necessary measures to avoid or reduce damages to tolerable levels and shall 
include an executive summary of the assessment for publication purposes”. 
 
In order to establish the ESIA contents, the items specified in the technical criteria set forth in 
the “Environmental Impact Assessment Guidelines for the Mining Metallurgic Activities” 
from the Ministry of Energy and Mines have been considered, as well as the provisions of the 
“Rules for Environmental Protection in the Mining Metallurgic Activities”, the “Rules for 
Environmental Protection for the Hydrocarbons related Activities” and the Guidelines to 
Prepare the Environmental Impact Assessments in the Mining Sub-sector. 
 
To develop the social topics, Ministerial Resolution Nr 596-2002-EM/DM (12-20-2002) 
provisions were applied, whereby the Rules for Community Involvement and Public 
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Consultation were approved in the Approval Procedure of the Environmental Assessments 
submitted to the DGAA. 
 
To prepare the ESIA, international guidelines such as those established by the World Bank 
Group in the Pollution Prevention and Abatement Handbook, as well as their Safekeeping 
Operational Policies have been used as framework. Among the referenced guidelines and 
standards used, the air quality environmental standards and the environmental noise standards 
are considered as established in the Pollution Prevention and Abatement Handbook, July 
1998, which are more demanding that the Peruvian standards. 
 
Also, the “Environmental Program” created by the United States Export-Import Bank (US 
EXIM BANK) was considered, which aims at maintaining competitiveness in the global 
market, guaranteeing simultaneously that the projects it supports are environmentally liable. 
To this effect, said entity established procedures and guidelines setting forth the qualitative 
and quantitative limits for elements such as air and water quality.  

1.5.2 ASSESSMENT STAGES 

The ESIA planning process was arranged in three stages: desk work draft study stage, field 
stage and desk work final study stage. In the first stage, the ESIA terms of reference and 
contents were defined, the basic engineering studies supplied by PERU LNG were reviewed 
and the elements and components to be assessed on site were also defined. Also, mapping 
documents and satellite imagery of the area were analyzed. With this preliminary information, 
the site work plan was prepared, considering the physical, biological and socio-economical 
characteristics of the Project area of influence.  
 
The field stage included noise and air quality measurements, as well as soils, biologic, 
geologic sampling, among others.  Information from primary and secondary source was 
recovered and preliminary mapping was reviewed.  
 
In the final desk work study stage, samples were analyzed in the laboratory, thematic maps 
were prepared and sections corresponding to the ESIA contents were developed. The main 
sections characteristics are described as follows. 

1.5.2.1 Determination of the Area of Influence 

The mining lease, called GNL-2 Quarry, comprises a total surface of 500 ha, having as access 
point kilometer 168 boundary of the Southern Panamerican Highway. To develop the quarry, 
an access road construction to the East of around 21 km. long shall be needed.   
 
Considering the assessment components and their geographic location characteristics, the 
assessment defined direct and indirect areas of influence. Also, two particular assessment 
areas within the direct area of influence were considered.  These refer to the quarry 
development area and the access road from the Southern Panamerican Highway.  
 
The quarry direct area of influence exhibits environmental effects related to its extension. Its 
direct area of study was defined in a radius of 2 km as maximum distance to natural limits 
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(water divides and creek beds). The thematic mapping shall be shown at a scale of 1:25 000; 
its approximate surface is 8 996 ha.  The access road exhibits characteristics of a linear 
project.  Therefore, its analysis shall be carried out over a corridor made of 1,5 km to both 
sides the road axis.  Thematic mapping shall be shown at a scale of 1:25 000. 
 
The study indirect area of influence includes a geographic extension between the Concón and 
Topará valleys; its approximate surface is 39 551 ha. 
 
As for the social component, the Project direct and indirect area of influence is detailed in the 
Social Base Line section. 

1.5.2.2 Activities Performed 

The activities to develop this ESIA comprised the following stages: 

Stage 1: Documents Review and Field Work 

PERU LNG submitted Walsh the necessary information to determine the Project 
characteristics, which, in turn, made easier identifying the environmental considerations likely 
to create impacts during its development.  Based on the analysis of the information supplied, a 
field work was carried out allowing the development of the environmental assessment with a 
previous land survey. Also, the physical, biological, social and archaeological environmental 
elements of the area of influence were assessed. 

Stage 2: Environmental Analysis 

Once the Project activities and the environmental elements likely to be affected were defined, 
the Project environmental issues were identified. This preliminary identification allowed, in 
turn, defining the Project potential impacts, according to their compliance level with the 
environmental standards provided for in the environmental legislation.  
 
For assessment purposes, the Project elements (components or processes) potentially creating 
favorable or adverse environmental impacts have been considered as an environmental 
concern1. Thus, it could be stated that environmental impact refers to the environment 
alteration as a result of the environmental concern. The environmental effect2 is any 
modification in the environment resulting from human works, while the impact is the 
meaningful environmental alteration, determined based on the environmental quality 
standards compliance. 
 
For the environmental analysis, check lists and interaction networks were used. The 
environmental impacts qualification required the use of matrixes for cause-effect, favorable 
importance indexes (positive effects) and adverse importance indexes (negative effects).  
Also, it required an estimation of the effects likely to occur.  The corresponding chapter 
extends the criteria used for the impacts qualification.  
 

                                                 
1 INDECOPI (PERÚ). 1998. Sistemas de Gestión Ambiental. Directrices Generales sobre Principios, Sistemas y Técnicas de Apoyo. NTP-
ISO 14004. Lima, INDECOPI; p.12. 
2 ESCA. OACA. s.f. Guía para la Elaboración de Estudios de Impacto Ambiental. Lima, Esc. Sup. Cienc Amb. p.10. 
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Stage 3: Final Report 

The ESIA Final Report was carried out based on the review of all existing documentation and 
the on-site visit. This document is the Final Report containing 11 chapters.  The contents of 
each chapter are detailed as follows. 

1.6 ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT 
CONTENTS 

This ESIA is supported by environmental and social base line studies performed between 
September 2004 and February 2005, and a detailed public consultation process carried out 
between November 2004 and April 2005. Also, a timely consultation process with the 
different and competent State organizations related to environmental and cultural affairs, 
including the Ministry of Energy and Mines (MEM), the Ministry of Transportation and 
Communications (MTC), the National Institute of Culture (INC) among others, allowed this 
study to include the above institutions’ concerns and points of view. 
 
The ESIA contents have been arranged in eleven (11) chapters. Following is a summary of 
their contents. 

Chapter 1.0 Introduction 

This chapter contains a description of the ESIA general considerations, the environmental 
assessment terms of reference and methodologies, the study objectives, and the ESIA scope 
and contents. 

Chapter 2.0 Legal Framework 

This chapter contains the legal framework description applicable to the Project. It analyzes 
and describes the general legal framework, the environmental protection rules, the allowable 
limits and standards, and the verification and control regulations. It also contains a legal 
regulations summary.  

Chapter 3.0 Alternatives Assessment 

This chapter contains the environmental, social and cultural assessment and comparison of the 
different quarries options selected for the rocky material development to construct the wave 
breaker in the Liquefaction Plant.  The analysis has an exploratory level and impacts 
quantitative matrixes were used for its preparation. 
 
Chapter 4.0 Project Description 
 
A detailed Project description is an essential part of the ESIA. Predicted activities during the 
development and transportation processes of rocks in the quarry have been duly described and 
explained including the following: 
 
• Mining plan for the rock development process 
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• Access road construction and/or preparation 

• Rock material load and transportation 

Chapter 5.0 Environmental and Social Base Line 

This chapter contains the physical, biological, socioeconomic and archaeological 
environmental assessments carried out in the Project area of influence.  This assessment was 
prepared taking into consideration the MEM’s Environmental Impact Assessment Guidelines 
for the Mining Sub-sector. Also, the environmental and social base line descriptions contain a 
set of thematic maps.  
 
On the other hand, considering the area of influence characteristics, two seasons of the year 
were analyzed: Summer or dry season and winter or wet season.  This due to the fact that 
during the wet season plant formations (“hills”) appear, which are typical in the Peruvian 
southern and central coast. 
 
For the environmental components description, a field work in the quarry and surrounding 
areas, and the access road was performed. The social analysis comprised consultation and 
information workshops, mainly in the districts of San Vicente de Cañete and Grocio Prado, in 
the provinces of Cañete and Chincha, in the departments of Lima and Ica, respectively.  These 
workshops allowed obtaining data of the people perception regarding the Project. 
 
The information obtained during the field work was completed with the information obtained 
from State entities centralized in Lima, such as: the National Institute of Natural Resources – 
INRENA-, the National Institute of Statistics and Data Processing – INEI-,  the Institute for 
Mining, Geology and Metallurgy – INGEMMET- and the National Service of Meteorology 
and Hydrology – SENAMHI-, among others. 

Chapter 6.0 Environmental and Social Impacts Assessment 

This chapter identifies, assesses and analyzes the environmental and social impacts likely to 
result from the Project execution during its construction, operation and closure stages.  
 
The method for identifying the environmental impacts comprised the concern-impact check 
lists, the interaction matrixes and use of thematic maps techniques, taking into consideration 
the Environmental Impact Assessments Guidelines from the General Directorate of 
Environmental Affairs (DGAA) dependent on the Ministry of Energy and Mines (MEM). 

Chapter 7.0 Environmental Management Plan 

The Environmental Management Plan (EMP) contains the environmental policies and 
guidelines under which the Project shall be executed. The EMP complies with the 
requirements contained in the Ministry of Energy and Mines (MEM) and the international 
entities’ regulations. 
 
To structure the EMP guidelines were used to prepare environmental planning plans and 
environmental quality assurance systems. For each meaningful item creating an 
environmental impact, measures to prevent, correct or mitigate were determined. These 
measures are grouped by activity or program lines. The activity lines are the elements to 
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materialize the management plan objectives.  This plan contains an environmental mitigation 
and control program, a waste management program, a monitoring program and a health and 
safety program.   

Chapter 8.0 Social Affairs Management Plan 

This Plan contains the measures to be implemented in the different construction or operation 
Project stages with the aim to maximize the positive effects and impacts and reduce and 
control aspects likely to be adverse. 
 
Chapter 9.0 Contingency Plan 
 
This Plan contains the response strategy for each type of accidents and/or emergencies likely 
to occur during the quarry and its access road construction and operation stages. It contains 
the response team responsibilities and arrangement, as well as the contact list. 

Chapter 10.0 Abandonment and Closure Plan 

This chapter describes the procedures and actions to take once the Project execution is 
concluded. The operation stage will comprise the infrastructure final abandonment once its 
useful life is over. 
 
Chapter 11 Community Relations Plan 
 
This Plan outlines and implements PERU LNG corporation responsibility policy framework 
and it defines the responsibilities to execute preventive measures and Project-related social 
aspects handling. 
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Foto 1 Depósitos de arena eólicas, en la entrada a la quebrada Culebrilla, 
lugar donde se ubica la cantera GNL-2. 

Foto 2 Afloramiento de rocas intrusivas granodioríticas. 
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Foto 4 En el área de influencia del proyecto se pudo observar ejemplares 
en floración de Neoraimondia arequipensis var. roseiflora. 

Fotos 3 Vertientes montañosas de la zona de cantera. Nótese la casi total 
ausencia de vegetación, salvo algunas cactáceas dispersas, por lo que 
constituyen áreas sin uso actual, de muy bajo impacto biológico de 
las operaciones de cantera. 
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Foto 5 Camino Inca - sector ubicado al ingreso de la Quebrada. Culebrilla. 

Foto 6 Representante de Walsh Perú facilitando Taller Informativo realizado en Cañete. 
Noviembre 2004. 
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Foto 7 Asistentes al taller de evaluación participativa en Grocio Prado. Abril 2005. 

Foto 8 Vista de viviendas en San Vicente de Cañete. Noviembre 2004. 
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1.0 

INTRODUCTION 

1.1 GENERAL CONSIDERATIONS 

Perú LNG S.R.L. (PLNG) is a company established in Peru, having as shareholders Hunt Oil 
Company from the U.S. and SK Corporation from South Korea. The company aims at 
building and operating a Natural Gas Liquefaction Plant and a port in the province of Cañete 
shore.  The liquefied natural gas shall be exported from this port to the international markets 
in ships specifically designed to that effect.  
 
To safely operate the port facility, building a wave breaker to protect the ships from the 
constant and strong waves in the area is needed.  This wave breaker shall be built with rocky 
material extracted from a nearby quarry, located East the Plant, hereinafter called GNL-2 
Quarry. 
 
In order to extract said material, PERU LNG has prepared this Environmental and Social 
Impact Assessment (ESIA) for the GNL-2 Quarry Development Project, located in the 
Province of Cañete, Department of Lima.  This assessment incorporates and complies with the 
national environmental laws, the international standards and PERU LNG’s environmental 
policy. 
 
This ESIA has been prepared by Walsh Perú S.A. Ingenieros y Científicos Consultores 
(Walsh), a company with the professional and technical capabilities to carry out the 
Environmental Management Programs and Assessments. Walsh is entered in the Authorized 
Consulting Companies Register, with the Ministry of Energy and Mines, to prepare EIAs, by 
virtue of Directorate Resolution Nr 051-2005-EM/DGAAM. 

1.2 BACKGROUND 

By Directorate Resolution 061-2004-MEM/AAE dated June 21, 2994, PERU LNG obtained 
the approval for the Environmental Impact Assessment to build and operate the Liquefied 
Natural Gas Export Project in Pampa Melchorita, Peru. 
 
According to its environmental policy, PERU LNG commissioned Walsh to carry out the 
studies for setting out the environmental feasibility for the development of several alternatives 
of rock quarries.   
 
The alternatives assessment aimed at determining the best option from the environmental and 
social perspectives.  
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As part of this study, four quarry areas or groups were assessed, called GNL Quarry and 
neighboring areas, Los Molinos Quarry, El Sol Quarry (Punta Olleros) and Quarries in the 
area of Jatun (Jatun, Huaya, Huaya II, Huarangal and Rinconada). The first one, with an area 
of 300 ha is relatively close to the plant, some 15 km straight, East-oriented, in the department 
of Lima.  The second one, with 200 ha, is located around 150 km south-east the department of 
Ica. The third, also with 200 ha, is located over 200 km south the Liquefaction Plant, in the 
department of Ica; and the fourth with 1200 ha, located in the desert-like valley of Quebrada 
Río Seco and Pampa Guadalupe, department of Ica. 
 
The result of this alternatives assessment was that the most environmentally and socially 
feasible quarry areas were those located in the GNL and Jatun areas. 

1.3 ESIA OBJECTIVES 

• To identify and assess the physical, biological and socioeconomic components in the 
Project area of influence.  

• To identify and assess the impacts resulting from rocky material extraction and 
transportation activities in the GNL-2 quarry. 

• To create the most suitable preventive, corrective and/or mitigation measures for the 
Project works predicted. 

• To comply with the Peruvian Government environmental requirements, mainly with the 
standards set out in the Environmental Protection Rules for the Mining and Metallurgic 
Activity (Supreme Decree 016-93-EM), the Environmental Protection Rules for 
Hydrocarbon related Activities (Supreme Decree 046-93-EM), the Environmental 
Management Guidelines for Non-Metallic Mining, the Environmental Guidelines from the 
Ministry of Energy and Mines for the Preparation of Environmental Impact Assessments 
and the Community Relations Guidelines. 

• To comply with the international financing entities requirements, such as the World Bank. 

• To get the competent authorities approval for the quarry environmental, social and cultural 
plans, obtaining the required permits from the Ministry of Energy and Mines (MEM) and 
their approval.  

1.4 ESIA LEVEL AND SCOPE 

The Environmental and Social Impact Assessment was prepared according to the Ministry of 
Energy and Mines (MEM) requirements, to which effect the rules and guidelines as made 
official by said entity were considered. This Ministry is the competent environmental 
authority for the activity under analysis, in the application of Article 50 of the Legal 
Framework for the Private Investment Development (Legislative Decree Nr. 757). 
 
 
The ESIA scope covers the assessment of the following components: 
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• Quarry development, operation and closure. 

• Access road construction and/or development from the Panamerican Highway to the 
quarry. 

• Rock material land transportation from the quarry to the Southern Panamerican Highway. 

 
This study excludes the construction and operation activities in the Panamerican Highway by-
pass (super spam), the access road there from to the shore and the rock sea transportation to 
the wave breaker. These components are included in the Liquefaction Natural Gas Export 
Project EIA in Pampa Melchorita, Peru. 
 
According to the legal rules in force, the different stakeholders (including local people and 
NGOs), the Regional Governments and the pertinent Municipalities shall be considered in the 
Public Hearing processes. 

1.5 ASSESSMENT METHODOLOGY 

1.5.1 TERMS OF REFERENCE 

The Ministry of Energy and Mines (MEM) is the competent authority in the mining-
metallurgic activities and is legally empowered to grant mining lease title deeds (through the 
National Institute of Mining Leases and Properties –INACC-), to approve EIAs (through the 
General Directorate of Mining Environmental Affairs –DGAAM), to inspect the compliance 
of the sector rules and other related matters. 
 
The ESIA was prepared according to provisions of the Environmental and Natural Resources 
Code (Legislative Decree Nr 613, dated 09-08-90), stating that “the environmental impact 
assessments shall contain a description of the proposed activity and the predictable direct or 
indirect effects resulting from this activity in the physical and social environments, in the 
short and long term; as well as a technical assessment of them (Art. 9). Also, the assessments 
shall contain the necessary measures to avoid or reduce damages to tolerable levels and shall 
include an executive summary of the assessment for publication purposes”. 
 
In order to establish the ESIA contents, the items specified in the technical criteria set forth in 
the “Environmental Impact Assessment Guidelines for the Mining Metallurgic Activities” 
from the Ministry of Energy and Mines have been considered, as well as the provisions of the 
“Rules for Environmental Protection in the Mining Metallurgic Activities”, the “Rules for 
Environmental Protection for the Hydrocarbons related Activities” and the Guidelines to 
Prepare the Environmental Impact Assessments in the Mining Sub-sector. 
 
To develop the social topics, Ministerial Resolution Nr 596-2002-EM/DM (12-20-2002) 
provisions were applied, whereby the Rules for Community Involvement and Public 
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Consultation were approved in the Approval Procedure of the Environmental Assessments 
submitted to the DGAA. 
 
To prepare the ESIA, international guidelines such as those established by the World Bank 
Group in the Pollution Prevention and Abatement Handbook, as well as their Safekeeping 
Operational Policies have been used as framework. Among the referenced guidelines and 
standards used, the air quality environmental standards and the environmental noise standards 
are considered as established in the Pollution Prevention and Abatement Handbook, July 
1998, which are more demanding that the Peruvian standards. 
 
Also, the “Environmental Program” created by the United States Export-Import Bank (US 
EXIM BANK) was considered, which aims at maintaining competitiveness in the global 
market, guaranteeing simultaneously that the projects it supports are environmentally liable. 
To this effect, said entity established procedures and guidelines setting forth the qualitative 
and quantitative limits for elements such as air and water quality.  

1.5.2 ASSESSMENT STAGES 

The ESIA planning process was arranged in three stages: desk work draft study stage, field 
stage and desk work final study stage. In the first stage, the ESIA terms of reference and 
contents were defined, the basic engineering studies supplied by PERU LNG were reviewed 
and the elements and components to be assessed on site were also defined. Also, mapping 
documents and satellite imagery of the area were analyzed. With this preliminary information, 
the site work plan was prepared, considering the physical, biological and socio-economical 
characteristics of the Project area of influence.  
 
The field stage included noise and air quality measurements, as well as soils, biologic, 
geologic sampling, among others.  Information from primary and secondary source was 
recovered and preliminary mapping was reviewed.  
 
In the final desk work study stage, samples were analyzed in the laboratory, thematic maps 
were prepared and sections corresponding to the ESIA contents were developed. The main 
sections characteristics are described as follows. 

1.5.2.1 Determination of the Area of Influence 

The mining lease, called GNL-2 Quarry, comprises a total surface of 500 ha, having as access 
point kilometer 168 boundary of the Southern Panamerican Highway. To develop the quarry, 
an access road construction to the East of around 21 km. long shall be needed.   
 
Considering the assessment components and their geographic location characteristics, the 
assessment defined direct and indirect areas of influence. Also, two particular assessment 
areas within the direct area of influence were considered.  These refer to the quarry 
development area and the access road from the Southern Panamerican Highway.  
 
The quarry direct area of influence exhibits environmental effects related to its extension. Its 
direct area of study was defined in a radius of 2 km as maximum distance to natural limits 
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(water divides and creek beds). The thematic mapping shall be shown at a scale of 1:25 000; 
its approximate surface is 8 996 ha.  The access road exhibits characteristics of a linear 
project.  Therefore, its analysis shall be carried out over a corridor made of 1,5 km to both 
sides the road axis.  Thematic mapping shall be shown at a scale of 1:25 000. 
 
The study indirect area of influence includes a geographic extension between the Concón and 
Topará valleys; its approximate surface is 39 551 ha. 
 
As for the social component, the Project direct and indirect area of influence is detailed in the 
Social Base Line section. 

1.5.2.2 Activities Performed 

The activities to develop this ESIA comprised the following stages: 

Stage 1: Documents Review and Field Work 

PERU LNG submitted Walsh the necessary information to determine the Project 
characteristics, which, in turn, made easier identifying the environmental considerations likely 
to create impacts during its development.  Based on the analysis of the information supplied, a 
field work was carried out allowing the development of the environmental assessment with a 
previous land survey. Also, the physical, biological, social and archaeological environmental 
elements of the area of influence were assessed. 

Stage 2: Environmental Analysis 

Once the Project activities and the environmental elements likely to be affected were defined, 
the Project environmental issues were identified. This preliminary identification allowed, in 
turn, defining the Project potential impacts, according to their compliance level with the 
environmental standards provided for in the environmental legislation.  
 
For assessment purposes, the Project elements (components or processes) potentially creating 
favorable or adverse environmental impacts have been considered as an environmental 
concern1. Thus, it could be stated that environmental impact refers to the environment 
alteration as a result of the environmental concern. The environmental effect2 is any 
modification in the environment resulting from human works, while the impact is the 
meaningful environmental alteration, determined based on the environmental quality 
standards compliance. 
 
For the environmental analysis, check lists and interaction networks were used. The 
environmental impacts qualification required the use of matrixes for cause-effect, favorable 
importance indexes (positive effects) and adverse importance indexes (negative effects).  
Also, it required an estimation of the effects likely to occur.  The corresponding chapter 
extends the criteria used for the impacts qualification.  
 

                                                 
1 INDECOPI (PERÚ). 1998. Sistemas de Gestión Ambiental. Directrices Generales sobre Principios, Sistemas y Técnicas de Apoyo. NTP-
ISO 14004. Lima, INDECOPI; p.12. 
2 ESCA. OACA. s.f. Guía para la Elaboración de Estudios de Impacto Ambiental. Lima, Esc. Sup. Cienc Amb. p.10. 
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Stage 3: Final Report 

The ESIA Final Report was carried out based on the review of all existing documentation and 
the on-site visit. This document is the Final Report containing 11 chapters.  The contents of 
each chapter are detailed as follows. 

1.6 ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT 
CONTENTS 

This ESIA is supported by environmental and social base line studies performed between 
September 2004 and February 2005, and a detailed public consultation process carried out 
between November 2004 and April 2005. Also, a timely consultation process with the 
different and competent State organizations related to environmental and cultural affairs, 
including the Ministry of Energy and Mines (MEM), the Ministry of Transportation and 
Communications (MTC), the National Institute of Culture (INC) among others, allowed this 
study to include the above institutions’ concerns and points of view. 
 
The ESIA contents have been arranged in eleven (11) chapters. Following is a summary of 
their contents. 

Chapter 1.0 Introduction 

This chapter contains a description of the ESIA general considerations, the environmental 
assessment terms of reference and methodologies, the study objectives, and the ESIA scope 
and contents. 

Chapter 2.0 Legal Framework 

This chapter contains the legal framework description applicable to the Project. It analyzes 
and describes the general legal framework, the environmental protection rules, the allowable 
limits and standards, and the verification and control regulations. It also contains a legal 
regulations summary.  

Chapter 3.0 Alternatives Assessment 

This chapter contains the environmental, social and cultural assessment and comparison of the 
different quarries options selected for the rocky material development to construct the wave 
breaker in the Liquefaction Plant.  The analysis has an exploratory level and impacts 
quantitative matrixes were used for its preparation. 
 
Chapter 4.0 Project Description 
 
A detailed Project description is an essential part of the ESIA. Predicted activities during the 
development and transportation processes of rocks in the quarry have been duly described and 
explained including the following: 
 
• Mining plan for the rock development process 
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• Access road construction and/or preparation 

• Rock material load and transportation 

Chapter 5.0 Environmental and Social Base Line 

This chapter contains the physical, biological, socioeconomic and archaeological 
environmental assessments carried out in the Project area of influence.  This assessment was 
prepared taking into consideration the MEM’s Environmental Impact Assessment Guidelines 
for the Mining Sub-sector. Also, the environmental and social base line descriptions contain a 
set of thematic maps.  
 
On the other hand, considering the area of influence characteristics, two seasons of the year 
were analyzed: Summer or dry season and winter or wet season.  This due to the fact that 
during the wet season plant formations (“hills”) appear, which are typical in the Peruvian 
southern and central coast. 
 
For the environmental components description, a field work in the quarry and surrounding 
areas, and the access road was performed. The social analysis comprised consultation and 
information workshops, mainly in the districts of San Vicente de Cañete and Grocio Prado, in 
the provinces of Cañete and Chincha, in the departments of Lima and Ica, respectively.  These 
workshops allowed obtaining data of the people perception regarding the Project. 
 
The information obtained during the field work was completed with the information obtained 
from State entities centralized in Lima, such as: the National Institute of Natural Resources – 
INRENA-, the National Institute of Statistics and Data Processing – INEI-,  the Institute for 
Mining, Geology and Metallurgy – INGEMMET- and the National Service of Meteorology 
and Hydrology – SENAMHI-, among others. 

Chapter 6.0 Environmental and Social Impacts Assessment 

This chapter identifies, assesses and analyzes the environmental and social impacts likely to 
result from the Project execution during its construction, operation and closure stages.  
 
The method for identifying the environmental impacts comprised the concern-impact check 
lists, the interaction matrixes and use of thematic maps techniques, taking into consideration 
the Environmental Impact Assessments Guidelines from the General Directorate of 
Environmental Affairs (DGAA) dependent on the Ministry of Energy and Mines (MEM). 

Chapter 7.0 Environmental Management Plan 

The Environmental Management Plan (EMP) contains the environmental policies and 
guidelines under which the Project shall be executed. The EMP complies with the 
requirements contained in the Ministry of Energy and Mines (MEM) and the international 
entities’ regulations. 
 
To structure the EMP guidelines were used to prepare environmental planning plans and 
environmental quality assurance systems. For each meaningful item creating an 
environmental impact, measures to prevent, correct or mitigate were determined. These 
measures are grouped by activity or program lines. The activity lines are the elements to 
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materialize the management plan objectives.  This plan contains an environmental mitigation 
and control program, a waste management program, a monitoring program and a health and 
safety program.   

Chapter 8.0 Social Affairs Management Plan 

This Plan contains the measures to be implemented in the different construction or operation 
Project stages with the aim to maximize the positive effects and impacts and reduce and 
control aspects likely to be adverse. 
 
Chapter 9.0 Contingency Plan 
 
This Plan contains the response strategy for each type of accidents and/or emergencies likely 
to occur during the quarry and its access road construction and operation stages. It contains 
the response team responsibilities and arrangement, as well as the contact list. 

Chapter 10.0 Abandonment and Closure Plan 

This chapter describes the procedures and actions to take once the Project execution is 
concluded. The operation stage will comprise the infrastructure final abandonment once its 
useful life is over. 
 
Chapter 11 Community Relations Plan 
 
This Plan outlines and implements PERU LNG corporation responsibility policy framework 
and it defines the responsibilities to execute preventive measures and Project-related social 
aspects handling. 
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2.0 

LEGAL FRAMEWORK 
 

2.1 INTRODUCTION 

This Environmental and Social Impact Assessment (ESIA), drawn up for the GNL-2 
development activities to be carried out by PERU LNG, has been developed in accordance 
with the legal framework for environmental conservation and protection in force in Peru.  The 
GNL-2 Quarry exploitation requires the carrying out of activities which fall under the 
jurisdiction of the Ministry of Energy and Mines. 
 
The exploitation project of the aforementioned quarry also seeks to comply with international 
guidelines, such as the World Bank Guidelines and the United States Export-Import Bank 
(EX-IM Bank) Guidelines on environmental and social issues.  These organizations’ 
environmental  standards, guidelines, and policies applicable to the project are, therefore, 
included in this chapter. 
 
Environmental regulation in Peru is abundant and widespread because it is based on a criteria 
by which the use of natural resources is regulated by means of sectoral rulings; that is, laws 
relating to every economic activity.  In this sense, the rules issued by the various Ministries, 
such as the Ministry of Energy and Mines, the Ministry of Production, the Ministry of 
Transport and Communications, the Ministry of International Trade and Tourism and the 
Ministry of Agriculture (in charge of the management of renewable natural resources through 
INRENA), among others, regulate environment as a separate item, not from a holistic 
approach. 
 
Under this conceptual premise, the existence of three kinds of legal order can be noted: 
 
• Environmental Legislation in itself:  Where the legal statutes are issued for the 

protection of the environment with a modern approach of understanding the environment 
as an interdependent system of relations between society and nature. 
 
In this case  the Code for the Environment and Natural Resources, the rule for 
consultation processes,  civil participation, and the development of specific terms for the 
formulation of environmental and social impact studies. 
 

• Sectoral Legislation of Environmental Relevance: The legal statute issued for the 
protection of certain environmental elements or the protection of the environment from 
the effects of certain productive or non-productive activities.  These laws are issued by the 
diverse productive sectors, such as the mining, hydrocarbons, wild fauna and flora and 
fishing sectors. 
 

• Legislation of Causal Environmental Relevance:  These legal rules have been issued 
with no environmental purposes, but can regulate behaviors that may have an effect on the 
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protection of the environment.  This is the case for the rules governing civil, judicial, 
criminal and administrative laws. 
 

The aforementioned explains the abundance of State laws whose relevance for quarry 
exploitation and transport of aggregates is explained in this chapter. 

2.2 GENERAL PERUVIAN ENVIRONMENTAL LEGISLATION FRAMEWORK 

2.2.1 GENERAL PERUVIAN ENVIRONMENTAL POLICY 

The general principles aimed at protecting the environment in Peru are incorporated into the 
Political Constitution of Peru, the legal regulation highest in rank.  Title I, Chapter 1, Article 
22, Clause 22 states: “everyone has the right to peace, tranquility, the enjoyment of free time 
and rest, as well as a balanced and appropriate environment all through their lives.  Article 
67 declares: “The State determines the environmental national policy.  It promotes the 
sustainable use of natural resources” 
 
On the other hand, Legislative Decree Nº 613 of 08 September, 1990, Code for the 
Environment and Natural Resources, states in its Preliminary Title: “Every person has the 
right to enjoy a healthy, ecologically balanced and appropriate environment for the 
development of his/her life, as well as the preservation of the landscape and nature.  
Everyone has the duty to conserve the environment.”  It also establishes three applicable 
principles to any industrial or exploitation activity:  1.) the obligation to submit an 
environmental impact assessment for the development of new activities (Art. 8).   2.) civil 
participation (Chapter VII, Art. 34).   3.) The Polluter Pays Principle (Chapter 1, Article 1, 
paragraph 6) 
 
It also indicates that the State promotes a dynamic balance between socio-economic 
development, conservation, and sustainable use of the environment and natural resources 
(Article 1, Clause 1).  
 
The Environmental Management Act, Law N° 28245, has the role of ensuring the most 
effective fulfillment of environmental objectives by public organizations. They do this by 
strengthening cross-sectoral mechanisms for environmental management, with the help of  the 
National Council for the Environment (CONAM) as well as sectoral, regional and local 
organizations in the exercise of their environmental functions. 
 
The general policy framework for private activities and environmental conservation is 
expressed in Article 49 of the Framework for the Growth of Private Investment Act, approved 
by Legislative Decree Nº 757, dated 13 November, 1991.  The Framework states that: The 
State promotes a sound balance between socio-economic development, the conservation of the 
environment and the sustainable use of natural resources by guaranteeing due legal security 
for investors through the establishment of clear regulations to protect the environment. 
 
The Modernization of State Management Act, Law Nº 27658 and its Regulations D.S N° 030 
-2002 – PCM, make up the initial framework from which the modernization process in the 
management of the State will be developed. With the goal of obtaining higher efficiency at 
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the State level to get better assistance to the people by prioritizing and optimizing the use of 
public resources. 
 
The Political Constitution of Peru was modified in its Decentralization Chapter on 6 March, 
2002.  Then, the Organic Law for Decentralization Bases (Law N° 27783 of 17 July, 2003) 
was approved. Followed by  the Organic Law for Regional Governments (Law N° 27867) and 
Organic Law for Municipalities (Law N° 27972) . 
 
It is with the purpose of guaranteeing  harmonious development and the integration of its 
various governmental levels with the general public that the Peruvian State also enacted Law 
N° 27806, Transparency and Access to Public Information Act.  The main objective of this 
Act is to foster civil participation and the development of democratic awareness. 

2.2.2 LAND USE ZONING 

The main management tool in effect to protect agricultural and forest soils is the Regulations 
on the Classification of Lands, D.S Nº 062-75-AG of 22 January, 1975, which has an 
interpretation system to classify lands according to its major or permissible optimal use in 
relation to its ecological and intrinsic characteristics.  It is not a law in itself, for it only 
establishes the criteria for determining the major land use capacity without making reference 
to sanctions for those who do not use their lands in accordance with such classification or 
providing incentives for those who do.  It establishes five types of major appropriate land use: 
clean lands apt for crops, lands apt for permanent crops, lands apt for grazing, lands apt for 
forestry production and protection lands. 
 
On the basis of those criteria, this rule is a guiding instrument to develop planning and 
arrangement plans.  The Territorial Arrangement Plan is the  tool that allows for the 
sustainable use of natural resources, the equitable distribution of residents, and the 
development of public and private investment in the urban and rural scopes of action within a 
provincial territory. It establishes, among other things, the general policy related to land uses.  
In this process, the Urban Development Plan is used as a governing technical instrument to 
promote and guide urban development for each human settlement at the provincial level, in 
accordance with the Territorial Arrangement Plan. 
 
Zoning is the set of urban technical rules, contained in the Urban Development Plan, that 
regulates the use of land in relation to the physical, economic and social demands of the city. 
This enables officials to locate activities with housing, recreation, protection, and furnishing 
purposes as well as industrial production, trade, transport and communications.  It rules land 
property right.  In accordance with the characteristics determined in pertinent studies, the 
following zones will be taken into account: 
 
• Residential 
• Housing-Workshop 
• Industrial 
• Commercial 
• Pre-Urban 
• Recreation 
• Special Uses 
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• Supplementary Public Services 
• Special Rule Zone 
• Monument 
 
It shall be noted that there is a procedure to formalize, with a corresponding registrar 
inscription, informal property. This can be defined as informally-occupied lands, informal 
urban centers, urbanizations and any other form of land possession, occupation or informal 
ownership on State-owned property for housing purposes, as long as they existed on or before 
December 31, 2001. Also applies to fiscal or municipal property, designated as such or by any 
other name given to a State-owned property.  The following lands are exempted from this 
procedure: 
 
• Those  being used or reserved for public services and those for national reserve, national 

defense and mining zones. 
• Those located in archeological zones or those part of the Nation's cultural heritage. 
• Those destined to State housing programs, as long as works on the land have been 

initiated or are being executed. 
• Those located within protected natural areas or reserved zones, according to law. 
• Those located in a risk zone, after confirmation on the part of the National Institute for 

Civil Defense (Instituto National de Defensa Civil) or any other competent agency. 
• Those of social interest acquired with resources from the liquidation del Fondo Nacional 

de Vivienda (FONAVI) before November 16, 2004. 

2.3 INSTITUTIONAL FRAMEWORK 

2.3.1 COMPETENT AUTHORITY 

The Framework for the Growth of Public Investment Act, Legislative Decree N° 757, 
establishes the sectoral functions of the Ministries to address environmental issues as stated in 
the Code for the Environment and Natural Resources.  Second paragraph of Article 50 of the 
Framework for the Growth of Private Investment Act (Legislative Decree Nº 757) states that 
for companies developing two or more activities falling under the competence of different 
sectors, the competent  authority will be the one that relates to the activity that renders the 
biggest annual turnover.  Taking this into consideration, the MEM shall be the competent 
authority to address the environmental issues related to the quarry development to be 
undertaken by PERU LNG S.R.L. 

2.3.2 MINISTRY OF ENERGY AND MINES 

The Ministry of Energy and Mines (MEM) is the governmental entity in charge of regulating 
the granting and exploitation of mining and energy resources nationwide, in accordance with 
the national environmental policy. 
 
According to the Rules and Regulations for the Organization and Functions of the Ministry of 
Energy and Mines approved by Supreme Decree No. 025-2003-EM, the bureaus related to 
quarrying are the General Bureau for Mining Environmental Affairs (DGAAM) and the 
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General Bureau for Mining (DGM).  However, in view of the connection to the Natural Gas 
Export Project, a much larger project to be undertaken by PERU LNG for which the GNL-2 
quarry will provide the material needed for the construction of facilities, this mining activity 
becomes a complementary activity to that energy project.  This is the reason why the 
Environmental and Social Impact Assessment (ESIA) shall be submitted to the General 
Bureau for Energy Environmental Affairs (DGAAE), which will approve the ESIA, observing 
the requirements and guidelines contained in the mining legislation. 
 
The Sole Arranged Text for the Mining General Act, Supreme Decree N° 014-92-EM of 4 
June 1992 , states in its Article 14 that non-metallic concessions or concession extensions 
cannot be established on neither intangible agriculture areas nor on rustic lands of 
agricultural use for which natural pastures are not considered.  It adds:  if urban or urban 
expansion areas are involved, the concession title will be granted after an authoritative 
agreement has been reached with the respective Provincial Council. 
 
On the issue of Servitude for Non-Metallic Mining Concessions, Article 3 of Supreme Decree 
N° 017-96-AG applies.  It states, in accordance with Article 14 of the Sole Arranged Text for 
the Mining General Act and the Seventh Complementary Provision of Legislative Decree N° 
653, Promotion for the Investment in the Agriculture Sector, that servitude on agriculture or 
farming lands is not to be granted for the development of non-metallic mining activities. 
 
Supreme Decree N° 037-96-EM of 25 October 1996 indicated that the Ministry of Energy and 
Mines shall issue the provisions to govern the development conditions for construction 
material quarries, depending on depth limits, height, extension, volume and schedule, so that 
damages to the ecosystem can be avoided and the welfare of people is assured. 
 
Ministerial Resolution N° 188-97-EM/ VMM issued on 12 May 1997 states, in its Article 1 
that mining claimants must submit by the initiation or re-initiation of quarry development 
activities for the excavation of construction material, the following: 
 
• A general plant plan using UTM coordinates indicating the pit development limits, its 

horizontal projection, vertical sections and non-mining areas of influence – the latter being 
a minimum of a one-hundred-meter-wide (100) strip around the open pit, as measured 
from the final limit.  Exploitation activities shall be devised in such a manner so that the 
strip will not affect existing road infrastructure or human settlements. 

• A pit design, including ramps, berms and work benches. 
• A bench slope design or development levels. 
• A description of the equipment to be used. 
• An exploitation schedule (years, deepest contour line proposed for exploitation). 
• An Environmental Impact Assessment, including a Closure Plan drawn up by any of the 

companies listed with the General Bureau for Environmental Affairs Registry. 
• A report on the security and hygiene measures to be adopted at the main, auxiliary, and 

complementary facilities. 
• A Closure Plan including guarantees to reclaim the exploitation affected areas. 
• A document to demonstrate that the applicant is authorized to use the land on which the 

exploitation will take place. 
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• Authorization by the Ministry of Transport and Communications for the exploitation of 
quarries that are situated near human settlements, roads or highways. 

 
Article 2 of this law makes reference to considerations that need to be taken into account 
when designing a pit for the excavation of construction material. They include: the bench 
height, berm and ramps width, inclination of slopes, and final limits of open pit and 
development limits, as determined by the place where the quarry is situated.  In this case, and 
since the quarry is located far away from towns, human settlements or urban expansion areas, 
the limit in the concession area is set within the economic limits of the quarry. 
 
With regard to construction materials which are transported by streams and deposited on their 
floors, controlling and monitoring will be performed by the Water Authority, in accordance 
with Article 7 of the Ministerial Resolution mentioned above. 
 
Finally, it must be noted that compliance of environmental regulations is the same for either 
metallic mining or non-metallic mining concessions. 

2.3.3 NATIONAL INSTITUTE FOR MINING CONCESSIONS AND CADASTRE (INACC) 

The National Institute for Mining Concessions and Cadastre (Instituto Nacional de 
Concesiones y Catastro Minero - INACC) is a decentralized public agency of the Energy and 
Mines Sector.  It is a legal entity for domestic public law with technical, economic and 
administrative autonomy.  Its objectives are to grant mining concession titles to incorporate 
into the national Cadastre and to administer and distribute the In-Effect and Penalty Right. 
 
The INACC's functions are to: 
 
• Process mining applications, grant concession titles and resolve applications related to 

mining rights. 
• Expedite resolutions of extinction, non-payment, exclusion and free denounce ability of 

mining rights. 
• Manage the National Mining Cadastre, Pre-Register, and Mining-Restricted Areas 

Register. 
• Elaborate on the Mining Cadastre and administer and distribute the In-effect and Penalty 

Right. 

2.3.4 THE NATIONAL COUNCIL FOR THE ENVIRONMENT- CONAM 

The National Council for the Environment (Consejo Nacional del Ambiente (CONAM)) 
created by Act Nº 26410 of 2 December 1994 is the guiding agency for the national 
environmental policy.  Among its functions are: the establishment of the criteria and general 
standards for environmental quality, the coordination of the establishment of permissible 
limits for environmental protection, and the establishment of general Environmental Impact 
Assessment (EIA) guidelines.  Furthermore, CONAM is the decision making authority in the 
event a conflict arises between two authorities claiming the right to impose sanctions after an 
infraction has been committed. 
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The National Environmental Impact Assessment System Act (SEIA) – Law N° 27446 was 
enacted on 23 May 2001.  This law states that the SEIA is coordinated for the identification, 
prevention, supervision, control and early correction of the negative environmental impacts 
arising from human activities in investment projects. 
 
The SEIA Act incorporates the absolute obligation for every public and/or investment project 
involving construction activities or works that can cause negative environmental impacts to 
have an environmental certification before execution starts.  The environmental certification 
is the resolution issued by the competent authority upon approval of the environmental impact 
assessment. 
 
The SEIA Act will be in effect on the date its Regulations are approved.  Until this happens, 
the applicable environmental laws on EIA are the ones approved by each sector, bearing in 
mind that when the Regulations are approved, each sector shall ensure that their 
environmental impact assessment procedures are consistent with the law.  No activity could, 
then, be initiated without it being certified. 
 
The Environmental Impact Assessment for Works and Activities Act enacted on 13 May 
1997, Law Nº 26786, establishes that each Ministry shall advise CONAM about the EIA 
regulations they have developed for their sectors.  The Law does not specify sectoral 
functions with regard to competent environmental authorities. 
 
Non-metallic quarry project owners do not require direct coordination with CONAM.  The 
MEM, in its capacity as responsible authority at the sectoral level on environmental issues, 
can advise CONAM with regard to the quarry development and the related environmental 
aspects, if or when required. 

2.3.5 NATIONAL INSTITUTE OF NATURAL RESOURCES (INRENA) 

The National Institute of Natural Resources (Instituto Nacional de Recursos Naturales) 
(INRENA), created by Organic Law from the Ministry of Agriculture –Decree Law Nº 25902 
of 29 November 1992, modified by Law Nº 26822– is a decentralized agency of the Ministry 
of Agriculture. 
 
The Regulations for the Organization and Functions of INRENA, Supreme Decree N° 02 – 
2003 – AG published on 15 January 2003, modified by Supreme Decree N° 018 - 2003 – AG 
and published on 15 May, 2003, establishes that the technical line organs to be involved in the 
project activity are: the Head Office for Forestry and Wild Fauna (Intendencia Forestal y de 
Fauna Silvestre), which is in charge of the protection of wild biodiversity; the Head Office for 
Hydrological Resources (Intendencia de Recursos Hídricos), the ultimate legal and technical 
authority for the sustainable use of hydrological resources; the Office for Cross-Sectoral 
Environmental Management, Assessment and Information on Natural Resources (Oficina de 
Gestión Ambiental Transectorial, Evaluación e Información de Recursos Naturales), whose 
function it is to issue an early technical opinion for those investment projects in all productive 
sectors involving activities or actions that modify the native state of natural resources, such as 
water, soils, wild flora and fauna that can affect protected natural areas.  They can be: 
 
• Alteration in the flow and/or quality of fresh and underground waters. 
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• Damming and channeling of water courses. 
• Soil and vegetation removal. 
• Alteration of wild fauna habitats. 
• Use of land to deposit non-usable materials (slurry, industrial wastes, hazardous or toxic 

waste). 
• Slope destabilization. 
• Alteration of marginal strips (riversides). 
 
The sectoral competent authority shall forward INRENA a copy of the document to obtain its 
Technical Opinion within a 20-day period.  This rule states that if INRENA does not 
pronounce itself within this timeframe, the competent authority can approve the EIA.  This 
last paragraph shall be understood as implicitly abolished by Article 34 of the General 
Administrative Procedures Act, Law No. 27444, which clearly states the existence of an 
administrative silence for cases of public interest such as the environment and natural 
resources. 

2.3.6 NATIONAL INSTITUTE FOR CULTURE - INC 

The National Institute for Culture (Instituto Nacional de Cultura) is a Decentralized Public 
Agency, under the authority of the Ministry of Education, and is a legal entity for domestic 
public law with technical, administrative, economic and financial autonomy.  The INC is 
responsible for executing the State's policy on culture.  Among its functions are the 
formulation and execution of State policies and strategies on the cultural development, 
defense, conservation, dissemination and research of National Cultural Heritage. 
 
The National Cultural Heritage General Act, Law Nº 28296, recognizes archeological sites as 
cultural goods, and stipulates administrative sanctions for major offences or dishonesty acts in 
the conservation of the Nation's cultural heritage goods. 
 
The Sole Text for Administrative Procedures of the National Institute for Culture approved by 
Supreme Decree N° 022-2002-ED contains Procedure N° 10 “Authorization to Make 
Archeological Assessment Projects for Environmental Impact Assessments and/or Use of 
Resources”.  A National Technical Commission for Archeology is responsible for authorizing 
the required studies which will allow to define the existence or non-existence of archeological 
sites (Certificate of Non Existence of Archeological Sites (CIRA)), both for the quarry 
development area, as well as for the area where access roads will be opened.  This 
Commission is also in charge of proposing sanctions to those who do not abide by the 
protection of archeological heritage laws. 

2.3.7 MINISTRY OF HEALTH – GENERAL BUREAU FOR ENVIRONMENTAL HEALTH 
(DIGESA) 

Article 57 of Supreme Decree Nº 261-69-AP which approved Regulations for Titles I, II and 
III of the Water General Act states that no dumping of solid wastes, liquids or gaseous 
elements shall occur at sea or land countrywide without having previously obtained 
authorization by the sanitation authority. 
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The General Bureau for Environmental Health is the line organ of the Ministry of Health 
responsible for regulating, supervising, controlling, evaluating and concerting with regional 
and local governments, other components of the National System for Health as well as other 
sectors' aspects related to environmental protection, basic sanitation, food hygiene, zoonosis 
control and occupational health. 
 
The Regulations for Titles I, II and III of the Water General Act indicate that it is the duty of 
the Bureau for Environmental Sanitation of the Ministry of Health, to fulfill the following 
functions: 
 
• Monitor the strict compliance of the general provisions regarding any dumping of wastes, 

liquids or gaseous elements that can pollute waters in the country. 
• Record all dumping of waste at sea or fresh waters countrywide. 
• Undertake inspection visits and prepare the corresponding reports on the dumping of 

wastes at sea or in fresh waters, and undertake periodic inspections to ensure compliance 
with the corresponding regulatory provisions. 

• Verify the quality of wastes to be dumped at sea or in fresh waters.  Samples need to be 
taken for the required analysis of waste. 

 
The specific functions of the General Bureau for Environmental Health are to: 
 
• Propose the content of the national environmental health policy and oversee its 

implementation, with the aim of controlling polluting agents and improving environmental 
conditions for the protection of human health. 

• Formulate and reach consensus on national environmental health plans, programs and 
projects. 

• Establish regulations on environmental health and evaluate their impacts. 
• Lead the monitoring of environmental risks and the planning of prevention and control 

measures. 
• Oversee compliance with the technical rules on environmental health. 
• Promote environmental health awareness among the public at large by fostering people's 

participation in the establishment of healthy physical environments, which protect health, 
control environmental risks, and develop a better quality of life. 

• Promote a permanent advancement in the development of capacities, skills, and 
knowledge of human resources on environmental health. 

• Develop applied research that is based on identified environmental risks. 
 
Taking the above into account, PERU LNG shall ensure that all the water and health 
legislation and policies will be complied with during the development of activities in the 
selected quarry, especially in relation to the installation of camps/facilities and the disposal of 
sewage.  It shall also comply with any new laws that the Ministry of Health may have issued 
by the time of exploitation and it will ensure that it obtains the required authorizations. 
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2.3.8 MINISTRY OF INTERIOR - DICSCAMEC 

The use of explosives for civil use is regulated by Supreme Decree Nº 019-71-IN of 04 
October 1971.  Granting of authorizations and permissions required for the transport and 
handling of explosives is detailed in the Sole Arranged Text for Administrative Procedures 
(Texto Único de Procedimientos Administrativos) from the Ministry of Interior – Supreme 
Decree Nº 006-93-IN of 30 October 1993 and its two modifying decrees (D.S Nº 008-93-IN 
and D.S No. 004-94-IN). 
 
Decree Law Nº 25707 of 31 August 1992 and its Regulations, Supreme Decree Nº 086-92-
PCM of 2 November 1992, restrain the use of explosives for civil use as part of the struggle 
against terrorism.  Coordination with DISCCAMEC for the use of explosives for civil use is 
imperative, as well as coordination with the National Police and/or Armed Forces in the area.  
Operators in charge of explosives must obtain a permit from DISCCAMEC to be able to 
detonate loads. 

2.3.9 MINISTRY OF TRANSPORT AND COMMUNICATIONS (MTC) 

General Bureau for Land Transport 
 
The General Bureau for Land Transport is in charge of governing, authorizing, supervising, 
inspecting and regulating land transport and transit of people and cargo.  The National 
Regulation of Vehicles describes the requirements and technical characteristics that vehicles 
must have to be entered, registered, authorized for transit, operated and withdrawn from the 
National System of Land Transport.  This Regulation defines a cargo vehicle as a motorized 
vehicle destined for the transport of merchandise that can be equipped additionally to offer 
specialized services.  The exhaust system buffer must cushion the noise produced by engine 
combustion in order to comply with the Maximum Permissible Limits in force for Noise. 
 
In Addition to that, the National Regulations for Transit regulates the use of public roads that 
are used for the movement of people, vehicles and animals, activities linked to transport and 
the natural environment in relation to transit.  With respect to heavy cargo transport, it 
establishes that implements, such as ropes, cords, chains, canvas covers and nets that can 
condition and protect cargo must be installed in such a way as to not go beyond the height of 
the vehicle's chassis.  They must be properly secured in place to avoid the risk of load falling 
off the vehicle. 
 
It also establishes the prohibition of: 
 
• Transit of vehicles that discharge or emit gases, fumes or any other polluting substance, 

which can provoke an alteration in the quality of the environment, at a level that is beyond  
the established maximum allowable limits. 

• Noise generation that goes beyond  the established maximum permissible levels. 
• Installation of horns in compressed-air discharge equipments, as well as the use of sirens, 

bells, alarms or any other equipment that can produce a similar sound. 
 
With regard to the competence of the Ministry of Transport and Communications as sectoral 
authority for this assessment, a letter attached as Annex 11 expresses that PERU LNG is a 
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company linked to activities for the export of natural liquefied gas, and therefore, the DGAA 
is the competent authority for the evaluation of this EIA. 
 
Environmental  infractions are the following: 
 
• To drive a vehicle that has the exhaust pipe exit on the right side, so as to let emissions be 

discharged towards the side of the road where pedestrians walk. (Minor). 
• To drive a vehicle that produces noise levels higher than the maximum permissible levels 

(Major). 
• To drive a vehicle that does not have a noise reduction device in the exhaust system 

(Major). 
• To transport hazardous cargo or goods, contravening regulations (Major plus). 
• To drive a vehicle that produces pollution at a level that is beyond the maximum 

permissible limits (Major plus). 
 
Supreme Decree N° 047 - 2001 - MTC establishes in its Annex I the Maximum Permissible 
Limits (LMP) for Polluting Emissions for motor vehicles in transit, new vehicles to be 
imported or assembled in the country and used vehicles that are to be imported, as referred to 
by the National Regulations for Vehicles approved by Supreme Decree Nº 058-2003-MTC. 
 

Table 2-1 Maximum Permissible Limits (LMPs) for Polluting Emissions from Vehicles 

Gasoline, Oil Liquefied Gas and Natural Gas Driven Large Vehicles (light, medium and heavy) 

Manufacturing year Volume of CO % Hc (ppm) (1) CO + CO2 % (minimum)

Until 1995 

1996 henceforward 

2003 henceforward 

3,0 

2,5 

0,5 

400 

300 

100 

10 

10 

12 

(1) For gasoline vehicles: Approved hydrocarbons (HC) values for control points in roads or public thoroughfare at over 
1800 meters above sea level only. Models manufactured in or before 1995 = HC 450 ppm and 8% CO + CO2; models in or 
after 1996 = HC 350 ppm and 8% CO + CO2. 

 
Diesel Driven Large Vehicles (light, medium and heavy) 

Manufacturing year Opacity: k (m-1)(2) Opacity percentage 

Before 1995 

1996 henceforward 

2003 henceforward 

3,0 

2,5 

2,1 

72 

65 

60 

(2) For gasoline vehicles: For control points in roads or public thoroughfare at over 1000 meters above sea 
level, a height correction of 0.25 k (m-1) for every extra 1000 m up to a maximum of 0,75 k (m-1). 0.25 k 
(m-1) can be applied. 

2.3.10 REGIONAL GOVERNMENTS  

Regional governments – the Regional Government of Lima in this case – share functions on 
the evaluation and regulation of economic and productive activities.  This involves the 



 
 

ESIA GNL-2 Quarry Development Project. Cañete, Peru 2-12 

following sectors: Industry, Trade, Tourism, Energy, Hydrocarbons, Mining, Transport, 
Communications, and Environment.  They perform specific functions to control and supervise 
the compliance of environmental laws, agreements, projects, studies, and the sound use of 
natural resources under their respective jurisdiction. 

2.3.11 LOCAL GOVERNMENTS  

The Organic Law for Municipalities prescribes the specific functions of provincial 
Municipalities. They are:  
 
• Promote a strategic coordination for the formulation and implementation of district 

development plans.  Such plans shall be in accordance with the provincial Municipalities' 
general plans and regulations, specifically where it relates to the organization of the 
physical space and the use of land. 

• Issue the general technical regulations on the organization of physical spaces and the use 
of land, as well as on the protection and conservation of the environment. 

• Exert functions on territorial organization. 
 
On the issue of sanitation and health, provincial Municipalities are responsible for regulating 
the process of solid waste and liquids disposal and industrial dumping at the provincial level. 
They are also responsible for regulating and controlling the emission of fumes and gases, the 
production of noise, as well as other polluting elements that are emitted into the atmosphere 
and environment.  This leaves the district Municipalities in charge of the monitoring and 
control, in particular, with respect to fumes and gases emissions, noise-production and other 
forms of environmental pollution. 

2.4 ENVIRONMENTAL LEGISLATION ON NON-METALLIC MINING 

2.4.1 ABANDONMENT PLAN AND MINE CLOSURE 

An Abandonment Plan is required for the abandonment of quarries.  The claimant shall 
submit such document to the General Bureau of Mining for approval.  The Plan shall contain 
the reclamation procedure along with a schedule and budget, which shall be consistent with 
the Closure Plan approved with the Environmental Impact Assessment. 
 
The Environmental Guides for Mine Closure and Abandonment Projects establish criteria 
which shall be specially developed for each mineral deposit.  The criteria for mine closure 
include: 
 
• Physical and chemical characteristics of the mine and waste material. 
• Climatic and hydro geological conditions of the mineral deposit. 
• Local superficial and ground water conditions including quality, quantity, future uses and 

proximity to the mineral deposit. 
• Vulnerability to extreme events, such as earthquakes, landslides and flooding. 
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• Water balance for the mineral deposit including precipitation, superficial and ground 
water balance along the mine and waste material dump sites. 

• Engineering design for the mine facilities. 
• Operative history of the mine including environmental control results. 
• Required Land Use after mining operations. 
 
The physical characteristics of the mining waste,  the mine structures, and open pit or 
underground mines are important to determine resistance to wind and water erosion.  The 
physical characteristics include: 
 
• Resistance to wind and water erosion: grain size, cohesion, slope, vegetation growth 

capacity. 
• Drainage: humidity contents, hydraulic conductivity, vegetation growth capacity. 
• Stable slopes: Resistance to cuttings, durability, hydraulic conductivity, vegetation growth 

capacity. 
 
In order to address specific issues and conditions for a mineral deposit, environmental impact 
studies will assess the following: 
 
• Vegetation:  Assessment of the potential success of the measures to have vegetation grow, 

including species succession and climax vegetation, metal absorption by plants, potential 
for fodder (where appropriate) and potential for erosion control. 

• Public Use and Wild Fauna:  Impact of the closure measures as to the use given to the site 
by wild animals and the potential impact on the health and safety of the people entering 
the site. 

• Pollution of Superficial Waters:  When superficial waters are prone to pollution, it is 
necessary to determine or predict the concentration and magnitude of such pollution and 
to make a quantitative assessment of the potential impact. 

• Aquatic environment downstream:  If superficial waters and sediments in those waters are 
polluted, it will be necessary to assess the impact on the aquatic environment downstream. 

 
With regard to the land use, the closure plan shall consider the following: 
 
• Foreseen use of land after closure. 
• Level of environmental impact, nearby land productivity and natural physical risks in the 

area. 
• Population density in nearby areas and easy access to the site. 
 
Law Nº 28090 of 14 October 2003 sets forth all obligations and procedures that claimants 
must take into consideration for the formulation, presentation, and implementation of Mining 
Closure Plans and their corresponding environmental guarantees.  In its Article 7, it also 
establishes that the timeframe for submitting a Mining Closure Plan is one year, to count 
down from the date right after the approval of the Environmental Impact Assessment. 
 
The World Bank states that mining project owners are obliged to prepare and implement a 
Mining Closure Plan.  The plan must include the reclamation of the slurry deposits, any open 
pit, sedimentation pools and camps, milling yards or other associated facilities. 
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The main objectives of a closure plan are to: 
 
a. Return the land to conditions capable of supporting prior land use or uses that are equal 

to or better than prior land use, to the extent practical and feasible. 
b. Eliminate significant adverse effects on adjacent water resources. 
 
Mine reclamation plans shall incorporate the following components: 
 
a. Conserve, stockpile and use topsoil for reclamation purposes. 

b. Slopes of more than 30% should be contoured to minimize erosion and runoff. 

c. Native vegetation should be planted to prevent erosion and encourage self-sustaining 
development of a productive ecosystem on the reclaimed land. 

d. Budget and schedule for pre-and post-abandonment reclamation activities. 

e. Plan views that show areas cleared, mined, refilled and revegetated during each of the 
next 5 years and estimated activities at subsequent 5 year intervals. 

2.4.2 MAXIMUM PERMISSIBLE LIMITS AND ENVIRONMENTAL QUALITY STANDARDS 

The Regulations for National Standards for Air Quality – D.S Nº 074-2001-PCM of 24 June 
2001 – establishes the corresponding values for the National Ambient Air Quality Standards, 
shown in Table 2-2. 
 

Table 2-2 National ambient air quality standards 

Standard form 
Contaminants Period 

Value Format 
Analysis Method 1 

Annual 80 Annual arithmetic mean 
Sulphur Dioxide 

24 hours 365 NH 1 a year 
UV Fluorescence (automated 
method) 

Annual 50 Annual arithmetic mean 
PM-10 

24 hours 150 NH 3 times a year 
Inertial separation/filter 
Gravimetric 

8 hours 10 000 Mobile Average 
Carbon Monoxide 

1 hour 30 000 NH 1 a year 
Non-dispersive Infrared (NDIR) 
(automated method) 

Annual 100 Annual arithmetic mean 
Nitrogen Dioxide 

1 hour 200 NH 24 times a year 
Chemical Luminescence 
(automated method) 

Ozone 8 hours 120 NH 24 times a year UV Photometry (automated 
method) 

Annual 2   
Lead 

Month 1,5 NH 4 times a year 
Method for PM 10 (atomic 
absorption spectrometry) 

Hydrogen Sulphur 24 hours 2   UV Fluorescence (automated 
method) 

All values are concentrations in micrograms per cubic meter. 
NE Not higher than. 
1 Or equivalent proven method. 
2 To be determined. 
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Set forth in its Pollution Prevention and Abatement Handbook (PPAH) of July 1998 are the 
World Bank’s air quality limits that will serve as legal framework for this study, as shown in 
Table 2-3  
 

Table 2-3 World Bank Standards for Air Quality– within property borders 

Pollutant Period Concentrationµ
g/m3 

PM10 Maximum  24-hour average 70 

Sulfur Dioxide (SO2) Maximum 24-hour average 125 

Nitrogen Dioxide (NO2) Maximum 25-hour average 150 

Carbon Monoxide (CO) --- NE 

 NE: Not established 
 

Supreme Decree No. 085-2003-PCM approved the Regulations on the National Standards for 
Air Quality for Noise.  But since this standard does not consider a rural category, it will not be 
applicable for this study.  Table 2-4 shows the aforementioned national standard. 
 

Table 2-4 Environmental quality standards for ambient noise 

Limits in LAeqT 
 

Daytime Schedule (1) Night time Schedule (2) 

Zone of special protection 50 40 

Residential Zone 60 50 

Commercial Zone 70 60 

Industrial Zone 80 70 
(1):  From 07:01 to 22:00  
(2): From 22:01 to 07:00 
DS-085-2003-PCM. Annex 1 

 
The World Bank’s Pollution Prevention and Abatement Handbook (July, 1998) establishes 
the maximum noise levels for sensitive receivers located beyond the project property borders.  
Table 2-5 shows the aforementioned international standard. 
 

Table 2-5 World Bank Standards for Ambient Noise 

Limits in LaeqT 
 

Day time (1) Night time (2) 

Residential, institutional or educational 55 45 

Industrial or commercial 70 70 
(1):  from 07:01 to 22:00  
(2):  From 22:01 to 07:00 
Pollution Prevention and Abatement Handbook 
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It is essential to consider the noise level produced within the property limits.  To that end, the 
NIOSH (National Institute for Occupational Safety and Health) guidelines for noise exposure, 
which has established a limit of 85 dB for an 8-hour working period, are presented.  Also, 
Supreme Decree Nº 046-2001-EM Regulations on Mining Safety and Hygiene considers 
85dB for an 8-hour working period exposure as occupationally safe and healthy.  Table 2-5 
presents the limits for occupational health considered for this study. 
 

Table 2-6 Guidelines for noise in occupational health – within property limits 

Environment Type Period dBA (Decibels) 

Laboral (*) 8 hours 85 

Exterior diurnal Day 55 

Exterior nocturnal Night 45 

National Institute for Occupational Safety and Health 
(*) D.S. Nº 046-2001-EM. Regulations on Safety and Mining Hygiene 

 

Rock exploitation does not generate mining or metallurgic effluents; consequently, 
Ministerial Resolution Nº 011-96-EM/VMM of 10 January 1996, which disposes the 
maximum permissible levels for such effluents is not applicable. 
 
The General Water Act, Law Nº 17752 of 24 July 1969 establishes the regulating framework 
for water quality for different uses.  Regulations of Titles I, II and III, approved by Supreme 
Decree Nº 261-69-AP of 12 December 1969 and Supreme Decree Nº 007-83-A of 11 March 
1983 which modified Article 81 in the Regulations for Titles I, II and III classifies waters 
with a use criteria.  Supreme Decree Nº 003 - 2003 - SA published on 29 January 2003 
modified the limits for the protection of waters. 
 
The World Bank established standards for the discharge of effluents into superficial waters in 
its Pollution Prevention and Abatement Handbook.  Since this project will neither generate 
residual waters nor discharge effluents into superficial waters, these standards are not 
applicable. 

2.4.3 SPECIES PROTECTION 

Article 5 of the Organic Law for the Conservation and Sustainable Use of Biological 
Diversity, Law 26839 published on 26 July 1997, is a response to Article 68 of the Political 
Constitution of Peru as it establishes a series of parameters relating to the conservation of 
biological diversity, such as pollution prevention and land and aquatic ecosystem degradation, 
through environmental conservation and management practices. 
 
This law also stipulates in its Article 31 that the State manages biodiversity through 
competent authorities in accordance with the functions identified in their respective creation 
laws. 
 
In this sense, INRENA, through the Forest and Wild Fauna Head Office (Intendencia Forestal 
y de Fauna Silvestre), is in charge of protecting wild biological diversity including all 
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vertebrates, with the exception of fish, cetaceae, sirenia and marine snakes; as well as 
invertebrates whose life cycle is not completely aquatic.  Within the framework of the 
National Strategy for Biological Diversity, which recognizes the need to adopt special 
measures to protect threatened species and their natural habitats, the State of Peru approved 
by Decree Supreme N° 034 - 2004 – AG conservation categories for threatened wild fauna 
species. These categories are as follows. 
 
Critically endangered (CR), Endangered (EN), Vulnerable (VU) and Near Threatened (NT). 

2.4.4 WASTE DUMP MANAGEMENT 

The “Environmental Guide for Slope Stability of Solid Waste from Mining Activities” 
published after Directorial Resolution Nº 034-98-EM/DGAA authorization of 12 September 
1998, provides guidance for the selection of management measures for waste dump sites. 

2.4.5 FRAMEWORK FOR THE ENVIRONMENTAL IMPACT ASSESSMENT APPLICABLE TO 
NON-METALLIC MINING ACTIVITIES 

2.4.5.1 The National System for Environmental Impact Assessment 

The National System for Environmental Impact Assessment Act, Law Nº 27446 published on 
23 May 2001, establishes an independent and coordinated system for the identification, 
prevention, supervision, control, and anticipated correction of negative environmental impacts 
arising from human actions.  This law proposes the following categories, depending on the 
environmental risk: Category I – Environmental Impact Statement (Declaración de Impacto 
Ambiental), Category II – Semi-detailed Environmental Impact Assessment (Estudio de 
Impacto Ambiental Semidetallado), Category III – Detailed Environmental Impact 
Assessment (Estudio de Impacto Ambiental Detallado).  The submittal of this EIA for the 
quarry development to the competent authority complies with the requirements of this law. 

2.4.5.2 Contents of Environmental Impact Studies (EIA’s) and Environmental 
Adjustment and Management Programs (PAMA’s) 

The Code for the Environment and Natural Resources – Legislative Decree Nº 613 – states in 
its Article 9 that an Environmental Impact Assessment shall contain a description of the 
proposed activity, the predictable short-term and long-term direct and indirect effects on the 
physical and social environment, as well as a technical assessment.  It shall also indicate the 
measures that will be taken to avoid or reduce damage and to ensure that any changes that will 
occur will stay within the permissible levels. 
 
The Environmental Management Guide for Non-Metallic Mining describes a list of identified 
environmental impacts in quarries, as well as guidelines for mitigating them. 

2.4.5.3 Early Opinions 

Supreme Decree No. 056-97-PCM published on 19 November 1997, establishes that EIA’s 
and PAMA’s from diverse productive sectors whose activities and/or actions modifying the 
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natural state of renewable natural resources require the technical opinion of INRENA (see 
2.3.5), within a 20-day period. 

2.4.5.4 Civil Participation 

The Regulations for Civil Consultation and Participation for the Approval Process of 
Environmental Studies in the Energy and Mining Sector – R.M N° 596-2002-EM-DM, 
published on 21 December 2002 – regulates the participation of people and social 
organizations, owners of mining and energy projects, and authorities involved in the 
evaluation process of Environmental Impact Studies, Environmental Adjustment and 
Management Programs, Semi-detailed Environmental Impact Studies, Preliminary 
Environmental Impact Studies and Environmental Assessments.  The instruments for civil 
participation envisaged by this law are: early consultation and public hearing. 
 
Early consultation consists of early workshops that will be convened by the General Bureau 
of Environmental Affairs (DGAA) of the Ministry of Energy and Mines, in coordination with 
the regional authority (that is, the corresponding Regional Bureau for Mining – DREM).  The 
number of workshops will be determined by the DGAA and depends on the project size.  A 
consultation is required in the following cases: 
 
• Before the initiation of environmental studies and in the project area of influence:  The 

workshop shall give people information about their rights, environmental law and new 
technologies brought in by the project. 

• During the elaboration of the EIA or semi-detailed EIA:  Information about the project 
and progress on the elaboration of the EIA will be provided during the workshop.  
Participants will be in a position to comment and provide input to the elaboration process. 

• After an EIA or semi-detailed EIA has been submitted:  At this stage, the project owner 
will present the scope of the study; the possible environmental, social and cultural impacts 
and the environmental management plan. 

 
The public hearing is the public act for which the DGAA is responsible.  At this meeting the 
EIA or semi-detailed EIA will be presented to the public.  If necessary, the organization of the 
hearing can be delegated to the corresponding DREM. 
 
The hearing will be made public through advertisements published in the official gazette ‘El 
Peruano’ and through an advertisement posted in a major newspaper in the locality or 
localities, at least 40 days before the scheduled date for the hearing.  The language of the 
hearing will be Spanish or the dominant language in the area, with the assistance of 
interpreters. 

2.4.6 QUARRY MANAGEMENT 

Within the framework of the sectoral statute, a mining claim grants its claimant the right to 
explore and exploit the mineral resources granted within a solid of indefinite depth limited by 
vertical planes corresponding to the sides of a square, rectangle or closed polygon whose 
vertexes are referenced to Universal Transversal Mercator (UTM) coordinates. 
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A mining claim is defined as an administrative and legal act by which the State, the owner of 
mines, authorizes individuals, and/or the State itself (governmental agencies) can carry out 
exploration, development, beneficiation, general labor or transport activities on a mining area 
in compliance with conditions set forth by legislation.  Furthermore, the legal nature (not 
contractual) of this maneuver implies irrevocable granting and extinction causes to be 
explicitly enumerated by law. 
 
Mining activities in Peru are governed by the General Mining Act, approved by Legislative 
Decree N° 109 and supplementary rulings, such as Legislative Decree N° 708 – Promotion of 
Investment in the Mining Sector Act – integrated in a Sole Arranged Text approved by 
Supreme Decree Nº 014-92-EM. 
 
As contained in Ministerial Resolution Nº 188-97-EM/VMM of 12 May 1997, the Ministry of 
Energy and Mines (MEM) must issue the provisions to establish exploitation conditions for 
the development of construction materials quarries, including depth levels, height, extension, 
volume and schedule, so that damages to the ecosystem can be avoided and the welfare of 
people can be assured.  The guidelines and requirements for non-metallic mining development 
are contained in the Guide for Environmental Management for Non-Metallic Mining, issued 
by the General Bureau for Environmental Affairs. 
 
On an Affidavit, the mining claimant must commit to the following: 
 
• Develop productive activities within a policy framework for environmental excellence. 
• Act respectfully around institutions, authorities, local culture and customs, keeping a 

professional relationship with the people involved in the mining operations. 
• Keep a continuous and timely dialogue with regional and local authorities, the influential 

people within the mining operations, and their representative organizations, by providing 
information about the mining activities. 

• Foster building local development among the people of influence in the mining operations 
by drawing up studies and collaborating on the creation of development opportunities that 
will go beyond the life cycle of the mining activity. 

• Foster local employment preferably, among others, by offering the required training 
opportunities. 

• Preferably acquire local goods and services for the development of mining operations and 
personnel assistance, applying reasonably good conditions, opportunities, and competitive 
pricing, by creating appropriate negotiation mechanisms. 

2.4.7 ARID LANDS 

Arid lands can or cannot be appropriate for farming activities.  Arid lands with farming 
capacity are those which are not being exploited because of lack or excess of water while arid 
lands without farming capacity are forest and reforest soils, lomas formations with natural 
grass for grazing, coastal lands, stream floors, riversides and river marginal strips, urban 
lands, those lands used for domestic or industrial purposes, protected lands and lands which 
are part of the national archeological heritage.  Article 23° of the Foreign Investment 
Promotion Act of the agricultural sector indicates that the State is the owner of arid lands with 
farming capacity and that INRENA is the body in charge of their identification and 
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delimitation. 
 
Supplementary Provision 2 of the Lands Acts, modified by Law N° 26681 of 10 November 
1996 pointed out that the State could sell its arid lands at public bids as soon as the Lands Act 
would enter into effect (11 November 1996).  This time limit was postponed to 28 July 2001 
by means of a modification law enacted by Law N° 27887 of 18 December 2002.  The only 
way for keeping the right over superficial uses on State-owned arid lands outside the 
perimeter of the mining claim was through the submittal of a scale plan of the land and an 
executive summary to the Ministry of Energy and Mines, indicating the land occupied by 
development activities, infrastructure, facilities and services.  Only in this way, the MEM 
could organize a registry for the exclusion of such land from these bidding procedures. 
 
Later on, Supreme Decree N° 027 - 99 – AG of 30 July 1999, authorized the Commission for 
the Promotion of Private Investment (COPRI), known today as the Private Investment 
Promotion Agency (PROINVERSION) (Agencia de Promoción de la Inversión Privada), to 
sell or grant under concession State-owned arid lands to be destined for agricultural 
production preferably.  The buy-sell process is carried out by the Superintendencia de Bienes 
Nacionales. 
 
If the land is the property of an individual, a servitude proceeding must be filed, as set forth in 
Article 7 of the Lands Act, Law N° 26505, regulated by D. S N° 017 - 96 - AG.  This 
provision has been modified by D. S N° 014 - 2003 – AG published on 7 May 2003.  A 
servitude proceeding has two stages: 
 
• Direct dealings between the mining claimant and the land owner is initiated and requested 

via notarized letter.  If the parties do not agree, the General Bureau of Mining will call the 
parties to conciliate in a conciliation center.  The presence of two experts is needed; one 
for the mining side (who will express the need and magnitude of the servitude) and one 
for the agronomical side (who establishes the compensation amount and announces 
whether or not the property right is enervated).  If conciliation is not possible, legal 
servitude can be filed. 

• The Administrative Proceeding for Servitude is regulated by the dispositions in Chapter 
IV, Title XII of the Mining General Act, approved by Supreme Decree N° 014 - 92 - EM.  
In this process, the possibility of servitude being imposed without enervating the property 
right shall be expressed.  If servitude does not enervate the property right, a draft Supreme 
Resolution stating the compensation amount will be issued.  Shall the opposite be the 
case, the mining claimant's request will be denied and made known in a Ministerial 
Resolution issued by the Ministry of Energy and Mines. 

 
When the right to land property is not proven, the petitioner will deposit the compensation 
amount in an account opened for that purpose at Banco de la Nación (National Bank) to be 
given to whoever can prove without a doubt his/her property right to the land. 
 
By means of Legislative Decree Nº 885 of 10 November 1996, the Promotion of the 
Agricultural Sector Act was approved.  Law Nº 26865 of 15 October 1997 modifies it in 
relation to tax benefits for the agricultural sector.  The Regulation for Legislative Decree Nº 
885 was approved by Supreme Decree Nº 02-98-AG of 17 January 1998.  This Regulation has 
one title which explicitly addresses the issue of special tax benefits for investment in arid 
lands with farming capacity. 
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2.4.8 SAFETY AND MINING HYGIENE 

The General Health Act, Law Nº 26842 of 20 July 1997 establishes that health protection is 
an issue of public interest. It is an inherent right much like the freedom to work, do business, 
trade and industry and as such is subject to the limitations set forth by law in defense of public 
health.  The Regulations of Safety and Mining Hygiene, Supreme Decree Nº 046-2001-EM, 
states that the economic administrative units, namely, mining claims, beneficiation 
concessions, general labor concessions, and mining transports hiring 50 or more workers, will 
be required to formulate their own Annual Security and Mining Hygiene Program.  The 
claimant who hires 50 or more workers will be required to formulate a Safety and Mining 
Hygiene Annual Program with the following objectives: 
 
• Develop preventive safety and health guidelines, combining human behavior with 

theoretical-practical systems and work methods. 
• Practice the sound development of mineral resources, with a view to caring about life, 

workers' health, and the environment. 
• Foster leadership, commitment, participation, and teamwork in safety issues throughout 

the organization. 
• Boost morale among workers, so that they can identify themselves with peers, the job and 

the company. 
• Promote, through training, knowledge and  understanding of all standards, procedures, 

and practices with the objective to operate well. 
• Promote the fulfillment of Safety and Mining Hygiene standards, by applying the 

provisions established in the laws and policies and the professional technical knowledge 
of prevention. 

• A proper overall safety inspection of mining operations. 
 
Ministerial Resolution Nº 426-90-SA-DM contains provisions with the objective to safeguard 
blue-and-white collar workers working at mining camps.  It states that mining companies are 
obliged to conduct physical, chemical, and bacteriological tests on the potable water they 
provide to mining camps. It outlines the number of samples to take per month from the 
distribution system at camps for lab purposes. 

2.4.9 INSPECTIONS AND SANCTIONS 

Title XIII of the Penal Code, Legislative Decree Nº 635, establishes the penalties against 
environmental offences. These offences are the following: 
 
• Environment pollution, through dumping of solid wastes, liquids, gaseous elements or any 

other beyond the established limits, and which causes or can cause damage or alterations 
in flora, fauna and hydro biological resources. 

• The deposit, trade, or dumping of industrial or domestic waste at non-authorized sites or 
without fulfilling sanitary or environmental protection rules. 

• The illegal entry into Peruvian territory, whether permanently or in transit, of wastes or 
scrap of a production process, extraction, transformation, use or consumption not brought 
into the country to serve as input for productive processes, and /or qualified as hazardous 
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or toxic by special legislation on the matter, posing a risk to the environmental 
equilibrium. 

• Hunting, capture, collection, extraction or trade of flora or fauna species legally protected.  
Sanctions are stronger if the crimes are committed during seed production, reproductive or 
growth periods for rare or endangered species or with the use of explosives or toxic 
substances. 

• Extraction of aquatic flora or fauna species in quantities and prohibited periods or closed 
seasons, or the use of prohibited hunting practices. 

• Destruction, burning-off, damage, or logging of forests or any other natural or cultivated 
vegetation formation legally protected. 

• The use of lands said by the competent authority to be for agricultural use, but instead are 
used with urban expansion, extraction or construction material production purposes or 
other specific uses. 

 
To report crimes against environmental legislation in a criminal court, a written grounded 
opinion on the matter from competent sectoral authorities is needed.  This report must be 
processed in a no-longer-than-30-day period.  If two or more sectoral authorities are 
competent in a case for which their opinions on the reports differ, a settling opinion on the 
part of CONAM will be requested.  If the project owner has an EIA, a penal action for crimes 
against the environment and ecology can be filed only when environmental legislation is 
contravened because the guidelines on the EIA have not been executed. 
 
The Mining Activities Investigation Act, Law N° 27474, establishes that investigation into the 
fulfillment of law in the sector will be in the hands of natural or legal entities called “external 
investigators”, duly qualified by the General Bureau of Mining.  At random, external 
investigators as well as MEM officials assigned as investigators, could perform the job in any 
mining site or wherever the mining activities are being carried out  in order to inspect, 
recommend safety, hygiene and environmental measures, as well as to determine the 
compliance degree of environmental protection law. 
 
Title IV of the Regulations on Environmental Protection for Mining-Metallurgic Activities, 
Supreme Decree Nº 016-93-EM (modified by Supreme Decree 59-93-EM) establishes the 
infractions and sanctions for non-compliance of said Regulations. 
 
Ministerial Resolution N° 353-2000-EM/VMM establishes the fines and sanctions to be 
applied upon non-compliance of the provisions of the Sole Arranged Text for the Mining 
General Act and its Regulations, published on 2 September 2000.  Among its provisions are: 
 
• Fines imposition will be drawn up in the form of a Directorial Resolution by the General 

Bureau for Mining, after irregularities detected have been proven. 
• In the environmental field, the Resolution foresees fines for the following: 

− For infractions that are committed on provisions related to the environment, detected 
after inspection or special tests. 

− When operations are initiated by project owners before the approval of the 
corresponding environmental impact assessment or if project owners are not honoring 
the commitments made and stated in the approved EIA. 
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− For non-compliance of recommendations formulated as a result of inspections and 
investigations of cases to prevent environmental damage. 

2.5 WORLD BANK ENVIRONMENTAL GUIDELINES 

2.5.1 OPERATIONAL POLICY (OP) 4.01 – ENVIRONMENTAL ASSESSMENT 

Operational Policy (OP) 401 establishes the obligation for projects requesting World Bank 
financing be subject to environmental assessments with the aim of guaranteeing 
environmental soundness and sustainability, as well as an improvement in decision making 
processes.  Operational Policy 401 defines environmental assessment as a process for 
assessing the potential risks and environmental impacts of a project in its area of influence. 
 
Operational Policy 4.01 states that during the environmental assessment process, the groups 
affected by the project and local non-governmental organizations must be consulted with 
respect to the environmental aspects of the project.  It also establishes that adequate material 
regarding the project and potential impacts must be provided in a timely manner and in a 
language comprehensible and accessible to all consulted groups.  
 
During project execution, there will be reports on the fulfillment of the measures set up on the 
basis of the environmental assessment, the effectiveness of the mitigation measures and the 
conclusions of the follow-up programs. 

2.5.2 OPERATIONAL POLICY (OP) 4.04 – NATURAL HABITATS 

Operational Policy (OP) 4.04 establishes that the conservation of natural habitats and the 
performance of environmental protection and improvement measures must seek the 
protection, maintenance and reclamation of natural habitats and their functions. 
 
Projects involving considerable change(s) in natural habitats are not recommended unless 
there are viable alternatives for the project and the place where it is being executed, and 
unless the cost-analysis shows that the general benefits overcome the environmental costs by 
far. 
 
Preparation activities, initial assessment and supervision must include the participation of 
environmental specialists to ensure the proper formulation and execution of the mitigation  
measures. 
 
OP 4.04 states that the development and environmental strategies must incorporate an 
analysis for every important issue related to natural habitats; including but not limited to the 
identification of important natural habitats, their ecological functions, their degree of threat, 
conservation priorities and related needs for finance and capacity-building.  Those who 
develop projects must consider the points of view, functions, and rights of the involved 
groups, including local non-governmental organizations and communities related to the 
natural habitats.  To this effect, participation of the involved groups in the planning, design, 
follow-up and evaluation of projects shall be promoted. 
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2.5.3 CULTURAL HERITAGE (OPN 11.03)  

Operational Policy 4.11 which protects cultural heritage is being drafted, therefore, the 
Operational Policy Note (OPN) 11.03 is, at this time, applicable.  Article 3 of OPN 11.03 
establishes that research must be made by specialists to determine the presence of cultural 
property in the project area. 
 
Lastly, the International Finance Corporation and World Bank guidelines presented in the 
document Doing Better Business Through Effective Public Consultation and Disclosure. A 
Good Practice Manual (1998), applicable to projects looking to obtain financing from 
international agencies, will serve as framework for the development of public consultation 
processes. 

2.6 US EX IM BANK ENVIRONMENTAL POLICIES 

The United States Export-Import Bank (US EX-IM BANK) is the official export credit 
agency of the United States.  It supports the acquisition of U.S. goods and services by solvent 
international buyers who cannot be given credit from traditional trade or structured financing 
sources. 
 
The Bank assumes country and credit risk that the private sector is unable to accept and helps 
to level the playing field for U.S. exporters by matching financing that other governments 
provide to their exporters. 
 
The Bank has established an Environmental Program with the objective of maintaining 
competitiveness in the global marketplace while ensuring that the projects it supports are 
environmentally responsible.  To this end, it has adopted procedures and guidelines including 
10 sector tables, which list the qualitative and quantitative limits for elements, such as air and 
water quality, which its Engineering and Environment Division will use to assess the 
environmental effects of investment projects. 
 
The US EX-IM Bank uses the international guidelines established by the World Bank in the 
Pollution Prevention and Abatement Handbook (PPAH), as well as its Operational Safeguard 
Policies.  In case there is ambiguity between the information contained in any of the US EX-
IM Bank Tables and the relevant section of the PPAH and World Bank Operational Policies, 
the information and guidelines stated in the PPAH and World Bank Operational Policies shall 
prevail. 
 
The following seven principles establish the scope of the US EX-IM Bank Environmental 
Policies for investment projects:  
 
1. Air Quality.  Through available technologies and good practices, protection of air quality 

is sought to be controlled or reduced to quantitative limits, as set forth in the applicable 
international guidelines proposed by the World Bank. 
 

2. Water Use and Quality. Protection of fresh, marine, and ground water resources from 
pollution is provided through methods for controlling or treating project effluent 
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discharges to quantitative limits, as set forth in the applicable international guidelines. 
 

3. Waste Management.  Waste management through recycling, storage, treatment and 
disposal of materials, garbage and toxic and hazardous wastes, in accordance with the 
provisions set out in the applicable international guidelines. 
 

4. Natural Hazards.  Design and location of projects so as to reduce environmental risks 
from natural hazards following engineering practices such as designing to seismic criteria 
and in accordance with the provisions of the applicable international guidelines. 

 
5. Ecology.  Protection and conservation of ecological resources and biodiversity is managed 

with the help needed for the restoration of critical natural habitats containing endangered 
and rare species, in accordance with the provisions of the applicable international 
guidelines. 

 
6. Resettlement.   Project development must aim at reducing or mitigating the effects of 

resettlement, adverse impacts to indigenous peoples and their cultural property, in 
accordance with the provisions of the applicable international guidelines. 

 
7. Noise.   Control and reduction of project-related noise levels shall comply with the 

quantitative limits set forth in the applicable international guidelines. 

2.6.1 ENVIRONMENTAL POLICIES FOR MINING 

The guidelines in Table 4 are relating to metallic minerals processing.  It contains condensed 
texts from PPAH and applicable World Bank Operational Policies.  Since the GNL-2 Quarry 
Environmental and Social Impact Assessment is being carried out for a non-metallic mineral 
development project, all guidelines in Table 4 on Environmental Guidelines for Mining are 
not applicable.  It is, therefore, relevant to note some of the prevention and control forms 
applicable to non-metallic mining, such as air quality, water quality, mining wastes disposal, 
resettlement and natural habitats, as stated in the said document. 
 
Air quality 
 
Mining equipment like conveyors, perforation systems and all transfer points must be covered 
by adequate dust collector machinery or any other equipment to eliminate dust.  Mining 
equipment and other related equipment including those for perforation, land movement and 
excavation purposes must be maintained in a manner that minimizes emissions of particulates 
and CO, reducing in this way the adverse effects on the ambient air quality of the area. 
 
Water quality 
 
The guidelines for liquids discharged into superficial waters from waste pools, mine drainage, 
sedimentation watersheds, sewage systems and rain drainage systems are not applicable to 
direct discharge of waste into the marine environment.  If the project has the potential to cause 
erosion sedimentation impacts upon the discharge of liquids, a plan must be formulated and 
implemented to assure that the concentration of suspended solids from project areas are 
controlled in such discharges, thus, minimizing impacts on water quality and aquatic life. 
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Water Management Plan   
 
A water management plan needs to be formulated and implemented to ensure the effective use 
of water at the mining area. The plan should also contain implementation measures that will 
ensure that the generation of acid rock drainage (ARD) are reduced to the minimum, by 
limiting disturbed areas and isolating sewer systems.  The plan shall contain measures for the 
recycling of process waters and for diminishing polluted discharges onto land and into 
superficial waters. 
 
Mining Waste Disposal 
 
Waste shall be disposed of in such a way as to optimize protection of human security and the 
environment.  Waste collection systems on land must be designed and made in accordance 
with engineering practices that are internationally recognized, local seismic conditions and 
precipitation conditions. 
 
If mining operations include an open pit, investors must look at the possibility of using 
abandoned open pits to deposit their waste. 
 
Resettlement 
 
The site selection for the project must take into account the adverse impact on local 
communities situated within or near the project area.  Negative impacts on these human 
groups can be the result of a change in land use, the influence due to easier access generated 
by the project or the effects on goods and places of cultural significance.  A Resettlement 
Action Plan must be developed and implemented in those places where major resettlement is 
not possible, in accordance with country statutes and international guidelines such as the 
World Bank’s Operational Policy OD 4.30. 
 
Natural Habitats 
 
Project site selection must take into account and be aimed at minimizing the possible 
environmental impact within the area of influence.  Strong noise must be minimized or 
avoided in areas inhabited by highly endangered or protected species, so that animal life is not 
negatively effected. Care for impact mitigation must be particularly demonstrated in those 
critical and important natural areas, as set forth in Operational Policy 4.04. 
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 3.0 

ANALYSIS OF ALTERNATIVES 

3.1 GENERAL POINTS 

This chapter gives an environmental, social and cultural comparison of the different quarry 
options for the extraction of rock to be used to build the breakwater for the proposed 
Liquefaction Plant.   
 
The evaluation of the quarries is presented from an environmental and social viewpoint based 
on physical, biological and socioeconomic indicators determined specifically for the areas of 
influence for each quarry.  The analysis was carried out at an exploratory level using matrices 
of quantitative impacts (see Annex 6).  
 
Four quarry areas were evaluated:  the GNL area, Los Molinos, El Sol-Punta Olleros and 
those referred to as “Jatun” (Jatun, Huaya, Huaya II, Huarangal and Rinconada).  
 
The GNL quarry locations, covering an area of 300 Ha and 500 ha, are relatively close to the 
Liquefaction Plant site (Pampa Melchorita), approximately 20 km from the coast in the 
Department of Lima. The Los Molinos site (200 ha) is about 150 km southeast, in the 
Department of Ica. The El Sol-Punta Olleros, also 200 ha in size, is more than 200 km south 
of Pampa Melchorita, in the Department of Ica; and the Jatun site, covering 1200 ha, is in the 
desert valley of the Rio Seco and Pampa Guadalupe, in the Department of Ica. 
 
In addition, the option of not opening a quarry to supply materials for the breakwater was also 
evaluated in order to evaluate the favorable or adverse aspects that the quarry would bring to 
the natural gas export project and the affected areas.  

3.2 METHODOLOGY FOR THE ANALYSIS OF ALTERNATIVES 

In developing potential quarry location alternatives, all project components were analyzed 
including quarry operations and rock transport.  The intention was to evaluate each quarry 
alternative with respect to the possible environmental and social effect, both on the terrestrial 
and marine environments.  However, the scope of this ESIA covers only the quarry operations 
and truck transport to the Pan American Highway for the preferred alternative.  The other 
components (land rock transport, pier construction and marine rock transport) are included in 
the Liquefaction Plant EIA – Pampa Melchorita. 
 
The methodology employed to identify and evaluate the environmental impacts of the project 
alternatives under consideration was as follows: 
 
- Analysis of the project 
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- Analysis of the environmental and social situation in the area of influence of the project  
- Identification and evaluation of potential environmental and social impacts  

3.2.1 ANALYSIS OF THE ENVIRONMENTAL AND SOCIAL SITUATION  

A baseline of the study area for each alternative quarry was carried out and the physical, 
biological, cultural and socioeconomic conditions applying to it were described. The 
environmental baseline was conducted based on field evaluations of air quality and noise, as 
well as physical and biological sampling. The social baseline was prepared using quantitative 
studies of the populated areas within the areas of influence of each quarry.  Details of the 
environmental and social baselines are given in the Annex 6.  

3.2.2 METHOD OF ANALYSIS  

The analysis of the potential environmental impacts of the exploitation of each quarry used 
matrices, which are a two-dimensional method enabling comparison of the environmental and 
social components with project activities. It consists of a listing of project activities that could 
alter the environment on the vertical axis and a listing of the environmental and social 
components with attributes that could be affected by the project activities on the horizontal 
axis. 
 
Using this method to predict and assess environmental impacts can involve one or more 
matrices depending on the criteria used by the scientific professionals responsible for the task. 
In order to facilitate understanding of the analysis, a summary matrix was prepared for each 
alternative site that was utilized to analyze the potential environmental and social impacts 
through the interaction between the project activities and environmental components. The 
impacts were evaluated based upon the criterion of magnitude.  

3.2.2.1 Criteria for evaluation of potential environmental and social impacts 

In the assessment phase of potential environmental impacts, each impact was evaluated as 
adverse or favorable, as well as the impact magnitude.  
 
• Classification as favorable or adverse 
 
Each impact was rated as favorable or adverse whether it improved or reduced environmental 
or social quality.  An impact was considered favorable if it improved the quality of an 
environmental component. Impacts are adverse if they reduce the quality of the environmental 
component. The objectives and activities chart uses a plus or minus sign to indicate this 
classification.  
 
• Magnitude (m) 
 
This refers to the severity of the activity on a given environmental component in the specific 
area affected. It refers to the size of the impact; that is, the quantitative or qualitative change 
in an environmental parameter caused by a given action. The following classifications were 
used: (1) very small magnitude, (2) small magnitude (3) medium magnitude (4) high 
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magnitude (5) very high magnitude, can be seen in Table 3-1.  It should be understood that the 
classification “very small” means an impact that is barely perceptible and of little importance, 
or which is easy to mitigate or correct if it is negative. In contrast, “very high” means an 
impact of great importance that is seriously prejudicial to the environment or social setting if 
negative and, if it cannot be avoided or mitigated, may make the project infeasible. 

Table 3-1 Summary of criteria and classifications 

Evaluation criteria 
Ranges 

Magnitude (m) 
1 Very small 
2 Small 
3 Medium 
4 High 
5 Very high 

3.3 CHARACTERISTICS OF THE ALTERNATIVES EVALUATED 

The scope and characteristics of the alternative quarries evaluated are given below. The exact 
location of each quarry is shown on the map attached to the chapter (M 3-1). 
 
The areas of influence of the four quarry zones involve different sectors and situations within 
the central coastal region. The zones evaluated are in mountainous desert areas; it is 
envisioned that the rock will be transported across the coastal regions using existing main 
roads or access roads to be built for the purpose or by sea.  

3.3.1 ALTERNATIVE 1: GNL QUARRY AND SURROUNDINGS 

The GNL and GNL-2 quarries are located in a desert area to the south of the Department of 
Lima, where arid mountains dominate the extensive coastal plain. The area around the 
quarries is even more desert and unpopulated, almost devoid of vegetation and wildlife and 
far from natural sources of water.  
 
For transport of the rock from this location, it is proposed to build an access road 
approximately 20 km long across the desert plain, following dry river beds. At km 168 on the 
Panamerican Highway, a crossing will be built and the road will extend to the Liquefaction 
Plant on the coast.  

3.3.2 ALTERNATIVE 2: LOS MOLINOS QUARRY 

The Los Molinos quarry is located in the inland desert of Ica (close to the Andean highlands).  
It is a very short distance from the village of Los Molinos and a cultivated valley containing 
the Ica River.  The exploitation of this quarry, therefore, has important environmental and 
social connotations. 
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Transport of the rock from this quarry is envisioned to use of a stretch of the Pan American 
Highway from the village of Los Molinos to the entry to the Bay of Paracas (Port of San 
Martín) where the rock will be carried by sea to the site of the breakwater. 

3.3.3 ALTERNATIVE 3: EL SOL – PUNTA OLLEROS QUARRY 

The Punta Olleros quarry is on the coast, in contrast to the other alternatives that would 
involve the extraction of rock from quarries located in desert mountainous areas far from the 
coast.  
 
In the case of Punta Olleros, the rock outcrop and the access roads and installations envisaged 
for the transport of material are all very close to the shore, in a small desert area near the 
southern limit of the Department of Ica. It is an unpopulated area devoid of vegetation and 
animals, with no rivers or available ground water, where groups of artisanal fishermen operate 
occasionally. Despite these environmental and social conditions being favorable for the 
exploitation of this quarry, the coast at Punta Olleros is particularly complex and includes 
islands inhabited by different animal species that are protected by Peruvian and international 
legislation.  One of these islands was once the habitat of species now declared extinct, so this 
is an extremely sensitive ecosystem from the biological point of view. 
 
It is envisioned hat transport of the rock will be by sea from a jetty to be constructed at the 
beach below the quarry zone to the site of the breakwater. 

3.3.4 ALTERNATIVE 4: JATUN AREA QUARRIES  

The Jatun quarries consist of five locations: Jatun, Huaya, Huaya II, Huarangal and 
Rinconada. These are located in an area called Pampa de Guadalupe, in the districts of Humay 
and Salas in the provinces of Pisco and Ica respectively, in the department of Ica.  
 
The area is mountainous, arid desert; but in contrast to Los Molinos, this quarry is located in a 
completely unpopulated area with no vegetation or wild fauna and with no nearby sources of 
water.  
 
As with the Los Molinos quarry, the rock would be transported on a section of the Pan 
American Highway to the Port of San Martín on Paracas Bay, where it would be transported 
by sea to the site of the breakwater. 

3.3.5 THE NO QUARRY ALTERNATIVE 

This is the alternative of not establishing a quarry and evaluating the favorable and adverse 
environmental effects for the project areas under these circumstances.  
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3.4 IDENTIFICATION OF POTENTIAL ENVIRONMENTAL IMPACTS FOR THE 
ALTERNATIVES 

This section is a summary of the evaluation of environmental and social impacts created by 
the proposed alternatives. The matrices and detailed descriptions are contained in Annex 6. 

3.4.1 DESCRIPTION OF POTENTIAL ENVIRONMENTAL IMPACTS – GNL QUARRY AND 
SURROUNDING AREAS  

Considering the different project components, exploitation the GNL and GNL-2 quarries 
would have a very low environmental and social impact. The unpopulated desert character of 
the quarry zone and the possibilities of safe access through equally unpopulated areas that are 
not sensitive, from the quarry to the shipping area and breakwater, are very favorable 
conditions for this project, making it highly viable from an environmental and social point of 
view. 
 
In detail, the quarry area holds almost no geodynamic risks except for seismic activity, its 
soils are unproductive and the quality of the natural landscape is very low.  Therefore, the 
magnitude of most of the impacts of the activities on these components will be nil or very 
small, the absence of sensitive natural elements such as ground and surface water should be 
emphasized, and there is very little wild flora and fauna. One exception will be an increase in 
particulate materials in the air, an impact that is normally high in all quarrying, but it is an 
impact that can be mitigated and will occur in an area where it will do little harm.  
 
With slight variations, it is thought that the access road to the quarry is also not sensitive, and 
this project activity is not expected to have significant impacts. The comparative analysis 
included a rock load out jetty perpendicular to the shoreline that was later replaced in the 
design with a modification to a planned piled trestle pier that will avoid beach morphology 
changes typically associated with jetties constructed perpendicular to the shoreline.    
 
The project zone does not conflict with populated areas or on economic activities such as 
cultivated areas, industrial areas, and recreational activities. The baseline also shows that this 
zone is either free from important archaeological remains, or that such remains as do exist are 
not monumental and can be rescued. All of these factors represent negative socioeconomic 
impacts that are very small or small.  In addition, there would be important positive 
socioeconomic impacts primarily because the quarry would provide a considerable stimulus 
for the local, regional and even national economy.  
 
A great advantage for the use of this quarry is that none of the operational area is within a 
natural protected area, or buffer zone for a protected area.  Such areas can be considered an 
obstacle to quarrying activities and any activities in them tend to generate significant 
opposition from public interest groups. This generally very negative effect can represent a 
high or very high impact is not present with this quarry option.  
 
In summary, the possibility of extracting material from this quarry is a highly viable option 
from the environmental and social perspective.  
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3.4.2 DESCRIPTION OF POTENTIAL ENVIRONMENTAL IMPACTS – LOS MOLINOS QUARRY  

Exploitation of the Los Molinos quarry is not considered a viable option from the 
environmental and social point of view, since it is estimated that the operations would cause 
high and very high negative impacts on particularly sensitive environmental and social 
aspects and components.  
 
It should be pointed out that despite the fact that the quarry zone is desert and unpopulated 
and despite the low geodynamic risk in this area (except for seismic activity) there are a 
number of restrictive aspects that prevent this option being recommended.  
 
First, the quarry area contains valuable archaeological remains that are very complex and 
probably large, which would be at great risk if the quarry were to be exploited. This is an 
impact of a very high magnitude that is difficult to mitigate.  
 
In addition, although operation of the quarry would generate positive impacts on the very poor 
local economy and contribute to solving the severe problem of unemployment suffered by the 
local population, exploitation of the quarry would likely affect the embryonic tourism 
business in Los Molinos.  Other potential impacts include damage to the local population 
caused by noise, particulate materials, traffic, deterioration of the landscape, as well as 
damage to sensitive natural components such as the Ica River valley and the ground water 
supply.  
  
Quarried materials would be transported on the Pan American Highway, which would cause 
negative impacts on the already congested Pisco – Ica section of the highway. Furthermore, it 
is envisaged that this material would be trucked through the Paracas Protected Area to the 
Port of San Martin from where it would be shipped to the breakwater site.  The use of the 
sensitive Paracas Protected Area would be difficult as the regulatory authorities, public 
interest groups and environmental organizations interested in preserving the protected area 
would likely be in opposition to this plan.  
 
It is estimated that, depending on the efficiency of the mitigation measures, trucks carrying 
rock through the Paracas Protected Area could cause small to medium negative impacts to the 
environment as well as medium impacts on tourism and economic activity in the Paracas Bay. 
Nevertheless, the perception of social organizations in an area covered by special legislation 
constitutes a negative situation that has a serious impact on the environmental viability of the 
project.  
 
In summary, exploitation of Los Molinos quarry is considered nearly infeasible from the 
environmental or social point of view. 

3.4.3 DESCRIPTION OF POTENTIAL ENVIRONMENTAL IMPACTS – EL SOL – PUNTA 
OLLEROS QUARRY  

Exploitation of the Punta Olleros quarry is not considered highly viable from the 
environmental point of view because, although most of the environmental and social 
components of the zone would not be seriously affected by the quarrying operations, some of 
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them would be very seriously affected, which is a determining factor for this overall 
recommendation.  
 
In the first place, the area is home to several protected species and, significantly was the 
habitat of a species that has been declared endangered in Peru (the South American fur seal) 
that has been the focus of government and institutions dedicated to the preservation of the 
species and its habitat. 
 
The impact of quarry operations on this species at this location would be very high as it is 
thought that the small islands that constitute its habitat would be affected by the operations.  
The noise, constant light and the presence of people and machinery would cause this species 
to migrate and probably disappear, as there are no similar islets or habitats nearby.  
 
In addition to this clear environmental restriction, the landscape would be damaged by the 
quarrying operations and a particularly sensitive section of the shoreline would be affected by 
the shipping, discharging and transport operations, which are also high magnitude impacts 
that are difficult to mitigate. At present the zone is unpopulated, but it is visually attractive 
and could become a source of tourism activity for the department of Ica in the future.  
 
The fact that the majority of the impacts on environmental elements would be very small or 
small (due to the total absence of human settlement or farming, no ground water, almost no 
flora or fauna, no geodynamic risks or archaeological remains, etc.), the negative impacts on 
marine life and the coastal ecosystem and its landscape are significant and recommend against 
this alternative. These impacts are difficult to mitigate using any operational techniques, being 
expensive, difficult to put into practice and would not guarantee effective results.  
  
Finally, the project area for this alternative is not currently a protected area so its legal status 
does not merit very rigorous management plans.  However, the authorities and public opinion 
are generating a consensus of considering coastal areas consisting of rocky outcrops and islets 
protected areas in the near term.  The uncertainty of potential legislation also constitutes a 
negative situation for the operation of this quarry.  
 
In summary, the exploitation of Punta Olleros quarry is considered marginally viable from the 
environmental point of view, despite the fact that the majority of the environmental and social 
elements would not receive significant impacts if the quarry were to be exploited.  

3.4.4 DESCRIPTION OF POTENTIAL ENVIRONMENTAL IMPACTS – “JATUN” AREA 
QUARRIES 

Considering the different variables, we can conclude that quarrying operations in the “Jatun” 
area represent a low level of environmental and social impact for most of the components and 
operational aspects of the project. The unpopulated desert character of the quarry zone and the 
possibility of safe access zones that are also unpopulated and not sensitive, from the quarry to 
the Pan American Highway (to be used by the trucks carrying rock to the port of San Martín 
for shipment to the breakwater site), are very favorable conditions for this project. 
 
In detail, the quarry area holds almost no geodynamic risks except for seismic activity, its 
soils are unproductive and the quality of the natural landscape is very low.  Therefore, the 
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magnitude of most of the impacts of the activities on these components will be negligible or 
very small.  The absence of sensitive natural elements such as ground and surface water 
should be emphasized and there is very little wild flora and fauna. One exception would be 
the increase in particulate materials in the air, an impact that is normally high in all quarrying 
operations, but is also susceptible to mitigation, which will affect areas where there are no 
inhabitants or farming activity. With slight variations, it is thought that the areas of possible 
access to the quarry are not sensitive also and, consequently, this project activity will not have 
significant impacts either.  
 
Nevertheless, transport of materials from the quarry will use the Pan American Highway, 
which will have a negative impact on the already fairly congested Pisco – Ica section, but 
above all is the fact that trucks carrying rock will enter the Paracas Protected Area on their 
way to the port of San Martín, and an identical situation will be faced as described for the Los 
Molinos quarry in relation to the Paracas Reserve and tourist areas.  The associated attention 
anticipated from the regulatory authorities, public interest groups, and environmental 
organizations interested in the preservation of this highly sensitive area was also viewed as a 
negative factor.  
 
In summary, exploitation of the “Jatun” area quarries is considered viable from the 
environmental and social point of view, but there is an important consideration in that the 
rock must be transported through the protected area.  As a result, the project will require 
extremely rigorous mitigation measures to minimize impacts to the Paracas Protected Area, 
considered prominent in the considerations of Peruvian and international bodies interested in 
preservation of the environment.  

3.4.5 NO QUARRY ALTERNATIVE 

The “no quarry” alternative is intended evaluate the environmental and social impacts that 
would occur if the project did not take place.  Such an analysis necessarily focuses on the 
positive impacts, primarily socioeconomic, that would be eliminated if no quarry were 
constructed.  
 
The quarry is part of the overall development being implemented by PERU LNG and is 
integral to the entire LNG project.  The purpose of the quarry is to construct a breakwater to 
protect the LNG tanker ships from strong wave action while they are taking on cargo.  A 
breakwater is essential to the safe and effective functioning of the LNG plant and 
implementation of the “no quarry” alternative would result in unacceptable operating 
conditions.   Under such circumstances, the LNG plant would not be built or would be built in 
an area protected from wave action, such as a natural embayment, most of which inolve 
sensitive habitats or are in protected zones. 
 
Directly, the quarry project is expected to create 290 jobs during peak employment periods, 
and a total investment of between $19 to $23 million will be required to construct the quarry 
and access road and create the breakwater.  This represents a significant contribution to the 
local and national economies that would be lost as a result of the “no quarry” alternative. 
 
There are no negative environmental impacts that would occur as a result of implementing the 
“no quarry” alternative, but the positive social impacts of employment and indirect 
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community benefits associated with the quarry and with the LNG plant located at Pampa 
Melchorita would not occur.  The quarry site and access road would remain undeveloped and 
the existing and environmental and social settings would remain in place. 

3.5 CONCLUSIONS 

The most notable conclusion from the analysis of alternatives is that quarries in “Jatun" area 
and GNL and surrounding areas are the most viable from an environmental and social point of 
view.  

 
The Jatun quarry has minimal environmental and social impacts, and is a recommended 
option, despite the fact that the Jatun quarry has a very important negative, the probable effect 
on the Paracas Protected Area through which the trucks carrying rock will pass on their way 
to the Port of San Martin. Apart from this one aspect, most environmental and social elements 
will receive little impact from the Jatun quarry.  
 
The GNL quarries and surrounding areas would also have minimal potential impacts, the 
majority being small or very small and only certain ones, such as changes to the shoreline at 
Melchorita beach, a potential impact that has been mitigated with a design change, or 
probable effects on informal settlements, increase the classification of negative impacts. In 
spite of this, the analysis indicates that this is also a highly viable option from the point of 
view of the environment.  
 
The quarries at Punta Olleros and Los Molinos are the least viable, especially Los Molinos, 
which has important environmental and social restrictions, principally archaeological sites, 
effects on the economic activities of the local population, deterioration of the landscape, and 
probable effects on protected areas. The majority of these impacts do not apply to Punta 
Olleros; however, this quarry would produce very high negative impacts because of the 
presence of sea animals within the area of influence of the project that are protected by 
Peruvian and international legislation. It is considered that working these quarries would be 
counterproductive under the circumstances.  
 
PERU LNG initially hired Walsh to produce environmental, social and archaeological studies 
as part of an ESIA for the GNL quarry.  However, this project was not completed because 
PERU LNG decided to use a quarry designated GNL-2 for technical reasons.    This ESIA 
covers the GNL-2 quarry, although the data collected for the GNL quarry is relevant due to its 
proximity and similar environment to GNL-2.  
 
A description of the project for exploitation of the GNL-2 is presented in this ESIA document, 
and subsequent chapters of this study contain the evaluation of potential environmental and 
social impacts, the environmental management plans, community relations plan, contingency 
plan, closure plan and other documents required by the competent authority. 
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4.0 

PROJECT DESCRIPTION 

4.1 INTRODUCTION 

The project description presents the activities that will take place during operations at the 
GNL-2 quarry, located in the Peru LNG SRL concession area.  The concession has a total 
surface area of 500 hectares, including a proposed access road located at kilometer 168 on the 
Pan American Highway.  The quarry concession is in the western Andes Mountains in an area 
where the quantity and quality of coastal batholitic rocks are adequate to construct a 
breakwater for the Liquefaction Plant. 
 
The total weight of rock necessary to build the breakwater is 3.4 million metric tons, in blocks 
of up to 10 tons.  Generation of this amount of usable rock will require the blasting of up to 
7.6 million tons of rock.  The majority of the rock will be obtained during the first 11 months 
of operation.  The project is estimated to last approximately 2 years, with 4 months of 
construction, 18 months of quarrying, and 2 months of decommissioning.  The access road 
necessary for transport of the rock to the LNG Plant will be approximately 21.5 km long. 
 
The project demands application of high technical standards in design and planning of 
activities, use of the best available technologies, and application of policies that ensure 
adequate performance in the industrial safety and environmental quality areas.  The 
government must approve certain guidelines, manuals and security regulations that will be 
adopted by Peru LNG. 

4.2 QUARRY DESCRIPTION 

4.2.1 LOCATION  

The GNL-2 quarry will be located in Culebrilla creek, approximately 20 kilometers east of the 
168th km milepost on the Pan-American Highway, in the District of San Vicente de Cañete, 
Department of Lima. 
 
The rock planned for extraction is located at an elevation of 1,130 m within an area of about 
50 ha. 
 
The areas that will be used for quarrying operations include: 
 
• Access roads to the quarry and the dumpsites. 
• Rock staging and handling area (6 Ha). 
• Rock dump site (17 Ha) 
• Temporary buildings and facilities for the mining contractor (4 Ha) 
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The GNL - 2 quarry drilling and blasting concession coordinates are shown in Table 4-1 and 
the operations area coordinates are shown in Table 4-2. 
 

Table 4-1 Mining concession UTM coordinates 

UTM COORDINATES 
QUARRY VERTEX 

NORTH EAST 

V 01 8549 000 376 000 

V 02 8549 000 378 000 

V 03 8547 000 378 000 

V 04 8547 000 377 000 

V 05 8546 000 377 000 

GNL – 2 

V 06 8546 000 376 000 
Source: INACC petitionary – February 2005 

 

Table 4-2 UTM coordinates of the operational area 

UTM COORDINATES 
QUARRY VERTEX 

NORTH EAST 

OP 01 8549 000 376 000 

OP 02 8549 000 376 500 

OP 03 8548 500 376 500 

OP 04 8548 500 377 500 

OP 05 8547 500 377 500 

OP 06 8547 500 377 000 

OP 07 8547 000 377 000 

GNL – 2 

OP 08 8547 000 376 000 
Source: San Martín Mining report – March 2005 

 
There are no populated areas or farmland near the area where quarrying operations will take 
place.  Table 4-3 shows the distances from the GNL-2 quarry to the nearest populated places.  
Figure 4-1 shows the location of the GNL-2 quarry and Figure 4-2 shows the area of 
operations. 
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Table 4-3 Distance from the GNL-2 Quarry to populated places 

 LOCALITIES APPROXIMATE DISTANCE 
FROM QUARRY (KM) 

San Vicente de Cañete 45.5 

Grocio Prado 48.5 

Chincha 42.5 

Nuevo Ayacucho 23.5 

Nuevo Cañete (CETEC) 22 

CETEC (3º Stage development) 21 

Brisas ConCon 23.5 

El Trebol 23.5 

Santiago Apóstol 24 

Cinco Cruces 22.5 

Eliane Karp 26 

Buentavista – Topará Ravine 20 

Conoce – Topará Ravine 24 

La Capilla – Topará Ravine 27.5 

Santa Beatriz – Topará Ravine 28 

 



 

ESIA GNL-2 Quarry Development Project Cañete - Perú 4-4 

Figure 4-1 Location of the GNL - 2 Quarry 
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Figure 4-2 The area of operations GNL – 2 Quarry 
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4.2.2 CHARACTERISTICS OF THE ROCK 

Several rocks of different sizes and weights will be extracted for the construction of the 
breakwater.  First, a stratification layer will be placed over the marine bed. On top of this 
layer, filter and core rocks will be placed, in the shape of a knoll.  Finally, heavy blocks for 
armoring will be placed on top of the breakwater. 

 
Table 4-4 shows the different rock sizes, weights and volumes of rock to be extracted, each 
corresponding to the different layers of the breakwater.  

 

Table 4-4 Weight and volume of the rocks 

Layer Rock Weight Volume, m2 Weight, tons 

Bedding Layer  0.01 kg – 1 kg 126,000 220,500 

Filter 1 kg – 1 ton 
126,000 
381,500 

242,550 
693,000 

Nucleus 50 kg – 1 ton 649,500 1,193,456 

Armor 2-8 2 – 8 tons 
383,500 

53,000 
696,329 
  94,000 

Armor 6-10 6 – 10 tons 159,500 283,144 

Total  1,879,000 3,422,979 

4.2.3 OPERATION ACTIVITIES SCHEDULE. 

The approximate duration of mining activities at the quarry will be 2 years.  During the first 4 
months, an access road and other site improvements will be constructed. After that, quarry 
operations will begin that are estimated to last for 18 months.  Two months will be needed to 
remove the temporary installations, and for the rehabilitation of areas affected by the project. 
Table 3-5 shows the tentative project schedule. 
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Table 4-5 Project Schedule 
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4.2.4 DESCRIPTION OF QUARRY ACTIVITIES 

Quarry extraction will be undertaken using open quarry mining procedures.  This is the only 
option possible for obtaining and handling rock with the required characteristics using 
conventional surface mining methodology.  The primary activities during quarrying 
operations will be drilling, blasting, loading and transportation. 
 
Open quarry procedures require that the surface soils and any eroded surface rock layers be 
removed.  The total thickness of this material is between 10 and 15 meters, based on 
geotechnical investigations carried out on the quarry (see Geotechnical Investigations Annex).  
Results of the geotechnical investigation agree with tunnel and excavation drilling reports 
from rock with similar characteristics in the Peruvian littoral.  This information will be 
confirmed in the initial stages of quarrying. 

4.2.4.1 Productive Process Flow Chart 

The production process will take place according to the following sequence of events: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Temporary storage 

Quarry Preparation 

Drilling 

Blasting 

Loading 

Transportation 

Classification 
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4.2.4.2 Quarry Preparation 

Quarry preparation includes the following activities: 
 

1. Exploratory drilling 

A total of 550 meters of exploratory drilling is planned for the GNL-2 quarry.  The objective 
of the exploratory drilling is to confirm the geological and geotechnical characteristics of the 
rock selected for extraction as determined by field inspections and seismic refraction 
geophysical studies. 

 
Table 4-6 shows the sites that have been planned for drilling.  These locations are not final 
and may change depending upon actual conditions found. 

 

Table 4-6 Location of proposed drilling sites 

LOCATION 
WELL Nº 

NORTH EAST 
DEPTH, M  INCLINE DIRECTION 

DHO-QC1 8548134 376875 200 50º N 080º 

DHO-QC2 8548055 376810 150 50º N 140º 

DHO-QC3 8547886 376772 100 50º N 180º 

DHO-QC4 8547951 376956 100 HORIZONTAL N 350º 

 

2. Access Ramp Construction 

The access ramp will be constructed to provide access to more than one extraction point.  The 
main access ramp will be approximately 2,500 meters long, 25 meters wide, and with 
appropriate geometry to allow for circulation of 90-ton trucks and semi trailers. The access 
ramp will have a slope no greater than 8 percent. 

 

3. Platform and Bank Construction 

A platform will be built on the highest part of the quarry.  The platform will be large enough 
to facilitate the creation of successive lower banks for rock extraction.  This will allow for 
simultaneous operation of a minimum of two 200-meter long quarry banks.  The equipment 
necessary for construction of the platform and banks will be the following: drillers, 
explosives, tractors, excavators and dump trucks. The platform will open up with a 3 meter 
wide access point, which will allow for movement of equipment. It will be enlarged later on, 
until it is large enough to support the development of the lower banks. 
 

4. Dump sites 

The quarrying of 3.4 million metric tons of rock will generate the production of waste rock 
not able to be used in the breakwater.  Approximately 4.2 million metric tons of waste rock 
will be generated during quarry operations.  Using an expansion factor of 1.5, the quantity of 
rock unable to be utilized for the breakwater represents 2.5 million cubic meters of material.  
This material will remain in dump sites located within the quarry. 
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Three locations have the required characteristics to be used as dump sites.  These are shown 
in Figure 3-2.  These locations are in creek beds near the quarry, and have been designated as 
the East dumpsite, Southwest dumpsite, and North dumpsite, according to their position 
relative to the extraction area.  The total area of the dumpsites is 17 hectares.  If additional 
dumping areas are required, they will be located within the concession area. 
 
Once the project has begun, the feasibility of processing the waste rock in the dumpsite will 
be evaluated since it will be high quality, small to medium sized rock that may be able to be 
crushed and used as concrete aggregate for LNG plant structures. 

 

5. Waste Rock Roads 

Each waste rock dump site will have an access road leading from the quarry location and 
ranging in length from 400 to 1000 meters. They will be 25 meters wide, with gradients of 
less than 9 percent and very wide curves to ensure safe operation.  Each dump site will be 
accessible by a ramp with a 6 percent slope. 

 

6. Accumulation Platform and Rock Selection Area 

The area required for accumulation of quarried rock and selection of rock for the breakwater 
will be approximately 6 hectares.  This area will be located 800 meters to the west of the 
quarry extraction zone, a safe distance from blasting operations. 

 

7. Drainage System Construction 

Hydrological studies of the Culebrilla creek indicate flooding at flows exceeding 10 m3/s. 
This necessitates proper precautions to keep quarry operations from being affected by a 
sudden change in the weather that may cause the creek to overflow.  As a preventive measure, 
ditches, evacuation canals, containment structures and other structures will be constructed 
during quarry operation. 

4.3 QUARRY EXTRACTION 

Quarrying activities will take place 24 hours a day, 7 days a week, with two 12-hour shifts a 
day.  Three groups of operators will work: one group on the day shift, a second on the night 
shift, and the third group will be off.  Each crew will work 10 days on and 5 days off.  The 
total estimated time for quarry operations is 24 months. Four months will be for initial 
mobilization and preliminary work, 18 months for active quarry extraction operations, and 2 
months for site closure down.  See project schedule - Table 4-5 

4.3.1 EXTRACTION 

Extraction activities will take place in the following order: 
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4.3.1.1 Drilling and Blasting 

The demand for rock will require at least two active banks, each 200 m long.  Each bank will 
have two work faces, each one 100 m long.  The two work faces on each bank will alternate 
between drilling-blasting and loading-transportation.  By using this work arrangement, 
positioning, maneuvering and equipment traffic in the work area should be unaffected by 
surrounding activities.  The work faces on each bank will maintain at least nine meters of free 
space between them. 
 
The approximate drilling speed will be 15 meters/hour.  Two drills will be operated in order 
to cover the necessary daily production.  An additional drill will be on stand-by in case of 
emergencies. 
 
The diameter of the drill will be the smallest possible, so as to be able to best distribute the 
explosives. Initially, the diameter will be 2 ½ to 3 inches.  The best combination of drill - steel 
drilling columns will be selected, so as to obtain minimal errors during drilling. 
 
Table 4-7 presents drilling parameters that must be verified and optimized during field trials. 
 

Table 4-7 Drilling Parameters 

PARAMETER CHARACTERISTIC 
Bank Height 10 meters 
Mesh – Burden 3 meters 
Mesh - Spacing 3 meters 
Drilling diameter 2.5” – 3.0” 

 
 
The preferred blasting method for the project will be in rows and blasting will occur daily. 
Typically, blasting will be scheduled for midday after evacuating equipment and personnel 
from the area.  In some cases, two daily blasting events may occur.  Equipment required for 
this operation will be one small 5-ton mixing truck to make ANFO (ammonium nitrate and 
diesel number 2). 
 
The recommended explosives charge is approximately 0.2 kg/m3, which will be corroborated 
with blasting tests until an optimum design has been reached and a charge factor developed 
for each size of rock required. 

 
The extraction plan calls for the quarry slope to follow the natural slope of the terrain to the 
extent possible.  The quality of the rock at the site will permit very steep slopes without risk 
of a landslide. 

 
Geological inspections will be carried out, so as to verify a considerable structural 
discontinuity does not exist, and conditions like fracturing do not become a problem.  In fairly 
shallow quarry extraction areas, slopes will not fail due to problems related to quality of the 
rock.  Should a slope failure occur, it would likely be caused by a structural failure.  In order 
to prevent structural failures, a detailed geological report will be conducted.  The final slope is 
estimated to be 6 vertical: 1 horizontal. 
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4.3.1.2 Warehouses and Explosives Bunker 

The warehouses and gunpowder storages will be located a safe distance from the offices, 
highways and other installations, in accordance with the applicable law DS 019-71/IN.  The 
storage facilities also comply with other requirements, such as ventilation, barricades, etc.  
The ammonium nitrate warehouse will be located a safe distance from other installations, 
according to current regulations. 
 
All the installations have a 24 hour a day guard post.  Explosives will be handled by specially 
trained personnel authorized by the Arms Control, Civilian Use of Munitions and Explosives, 
Security Services Control General Management.  Table 4-8 details the explosives that will be 
used.  
 

Table 4-8 Explosive materials to be used 

Material Unit Quantity 
Ammonium Nitrate Kg 800,000 

Non-electric blasting caps Units 35,000 
Booster Units 35,000 

Detonation Cable m 115,000 
Safety wick m 5,250 

Blasting caps Units 2,100 

 
 
Bunkers and explosive warehouses will contain each component separately (non-electric 
blasting caps, detonators and safety wicks), explosives (dynamite, boosters and detonation 
cable) and blasting agents (ammonium nitrate).  The explosives bunkers will be located east 
of the quarry; they will have barricades and proper protection in accordance with current 
regulations.  Figure 4-2 shows the location of the area of operations. 
 
According to the proposed work plan, the greatest use of ammonium nitrate occurs during the 
production phase - approximately 66 tons/month.  The ammonium nitrate warehouse has 
enough capacity to store 3 months of production (200 tons).  The area required for the 
warehouse is 1,000 m2 and will be covered and well ventilated. 
 
The greatest use of accessories (6,500 units of non-electric blasting caps) and explosives 
(1,000 kg of dynamite and 10,000 m of detonation cable) occurs during the construction of 
the main quarry access ramp.  The area required for the safekeeping of these products is 500 
m2, which includes barricades and berms for safety. 
 
Only a limited amount of explosives and detonation accessories will be stored in the 
warehouses.  The explosives deposit must be surrounded by berms to protect other buildings 
in the event of an explosion.  There must be at least 1,000 meters between the explosives 
bunker and the quarry, offices, warehouse or any other service area. 
 
According to Peruvian regulations, there will be more than one explosives deposit.  Only one 
site is necessary for the ammonium nitrate.  However, electrical and non-electrical detonators, 
emulsion cartridges, detonation cables and boosters will be stored in different places. 
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A 20 m2 concrete platform, roofed accordingly, will be made available for the ammonium 
nitrate, as well as two modified containers.  One of the containers will store detonators, 
another, detonation cables, emulsion cartridges, and boosters. 

 
The explosives bunker will be encircled by sharp wires, and it will have a central light post 
with sufficient brightness to light up the entire area and surroundings.  The explosives bunker 
will have one entrance which will be patrolled by two armed guards and an overseer who will 
make periodic visits at day and night.  

4.3.2 LOADING AND CLASSIFICATION PROCESS 

4.3.2.1 Classification 

Rock selection will be carried out at the quarry on the classification platform by special 
equipment.  Armor rock does not need to be classified, as it will be previously segregated.  
However, the nucleus, the filter and the stratification layer will undergo a two stage 
classification process.  The optimum locations for equipment will be established during 
preparation of the rock extraction plan. 

4.3.2.2 Loading and Transportation 

Loading and transportation will be divided into three phases, each one unique due to the size 
of the rocks, transportation distances and equipment used.  This description only addresses 
loading and transportation inside the quarry concession area and transport to the Pan 
American Highway.  Transportation to the beach and sea transportation to the breakwater 
construction area will be addressed with in the Liquefaction Plant EIA.  
 

1. From the Quarry to the selection zone or dump site. 

Blasted rock will be moved quickly so as to allow for continuous drilling and blasting. The 
equipment required will be: 
 

• Wheel loader (CAT 988 or CAT 992) 
• Hydraulic excavator (CAT 365 o equivalent). 
• Off Highway Trucks (60 to 90 ton capacity). 
• Tractor (CAT D8R or equivalent). 
• 5,000 gallons cistern truck 
• Motor grader (CAT 14H or equivalent). 

 
The tractor will be necessary for occasional support for cleaning the work platform, as well as 
removal of large pieces of rock.  Loading equipment must be highly mobile, as any number of 
blasting operations could take place during the day, on several operational fronts and multiple 
banks. A CAT 988 or 992 wheel loader, as well as a CAT 365 excavator for 60 to 90 ton 
dump trucks, is the best combination for this case. 
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Transportation distance from the quarry to the rock selection or waste rock site is about three 
km.  Off-highway trucks will be used for this activity.  The equipment will use a road of up to 
25 meters wide. 
 

2. From the Quarry 

The largest rocks (armor rock and core rock) will be loaded directly from the bank to semi-
trailer trucks, using cables from one end of the wheel loader or excavator. The semi-trailer 
trucks will directly transport the rock from the quarry to the Pan-American Highway. 
 

3. From the Selection Zone to the Quarry 

All selected or classified rock will be transported using the following equipment: 
 
• Wheel Loader (CAT 966G, CAT988G or equivalent).   
• 12 ton crane 
• 15 m3 or 22 ton dump truck 
• 45TM semi-trailer trucks 
• 9 000gallons cistern truck 
• Motor grader (CAT 12H or equivalent) 

4.3.3 PERSONNEL REQUIRED DURING CONSTRUCTION AND OPERATION 

Construction of roads, provisional installations and preliminary quarry construction will 
require about 50 workers, including heavy equipment operators and camp workers.  Food will 
be prepared offsite and transported to the work site.  No camp facilities will be installed in the 
operations area.  Personnel will leave the quarry site after work. 
 
During the operating stage of the quarry, 231 workers will be required for the quarry and 
other installations.  Approximately 70 to 90 will be from nearby towns with little or no prior 
experience in quarry operations. 
 
The personnel in the operations stage of the quarry will be: 
 
• 11 Staff 
• 15 mechanics 
• 155 heavy equipment operators 
• 26 helpers 
• 15 auxiliary (3 pick-up trucks, maintenance truck, warehouse assistant, etc.) 
• 09 guards 
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4.3.4 MAIN RESOURCES, MATERIALS AND CONSUMABLES 

4.3.4.1 Water 

Water will be used during the development and operation of the quarry, for access road 
construction, auxiliary and secondary road and for road maintenance.  Water will be supplied 
from Cañete and/or Chincha, using tank trucks with a capacity of up to 9,000 gallons.  The 
quantities of water expected to be used are displayed in table 4-9.  Cooling of the machinery 
will not employ water as these are air-cooled. 
 
Consumption of water for an operations area with no on-site camp and portable chemical 
restrooms will be 2,500 gallons of water a day.  Water will be used for bathrooms and 
showers in the workers' locker rooms.  Bottled water will be used for human consumption. 
 
The equipment and machinery will be washed every two days.  The approximate consumption 
of water for this activity is 5,000 gallons a day. 
 
Wetting the quarry access road to control dust will require very large amounts of water.   Full 
time tank trucks will be used to maintain the highway and control emissions of dust.  The 
average estimated water use for this activity is 65,000 gallons per day.  
 

Table 4-9 Approximate consumption of water 

Type Quantity Gallons per day Subtotal 

Human 1 2,500 2,500 

Equipment maintenance 1 5,000 5,000 

Highway irrigation 1 65,000 65,000 

Total   72,500 

4.3.4.2 Electric energy 

Electricity will be supplied by 75 kilowatt electrical generators that will be used for offices, 
warehouses, mess hall, workshops and explosives storage.  A 30 kilowatt unit will be kept in 
reserve in the event of an emergency.  

4.3.4.3 Fuels 

The primary fuel that will be used is diesel number 2, as most heavy equipment and electrical 
generators operate on this fuel.  Supply of the fuel will be conducted so that efficiency is 
optimized: 
 

 Low mobility equipment 

Tractors, wheel loaders, mining trucks, and cranes will use a mobile tank truck filled 
with fuel. 
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 High mobility equipment 

Mining trucks will refuel at a fuel station located in the quarry concession area. 

 Equipment that moves between the Quarry and the Plant 

Dump trucks and semi-trailer trucks will refuel at a fuel station located in the quarry 
concession area. 

4.3.5 EMISSIONS, EFFLUENTS AND RESIDUE GENERATED DURING 
OPERATION 

4.3.5.1 Particulate matter emission 

During quarry operations, only a limited a limited amount of dust is expected to be generated. 
The predominant northeast winds will carry dust towards the mountains and away from the 
Pan American Highway or population centers. 

 
Approximately four tank trucks with water spray bars will be used to decrease the amount of 
fugitive dust from the access road.  Other control measures are being considered, such as the 
use of seawater instead of fresh water. 
 

4.3.5.2 Noise emissions 

As conventional equipment will be used for the quarrying operation, the noise level will be 
within Peruvian and international established limits.  Operators will be wearing protection for 
the ears, as established by legislation on extraction operations. 
 
The operator in charge of extraction is responsible for providing personal protective 
equipment (PPE), and to ensure PPE is used properly at all times during work hours.  Table 4-
10 shows approximate noise levels that will be created by equipment and machinery at the 
quarry. 
 

Table 4-10 Primary sources of noise1 

Source of noise Source of contribution Level of noise (dB) 

Tractor, Wheel loader, 
Excavator, Trucks 

Engine noise (the impact of the noise could 
increase the levels by about 5 to 10 dB) 110 - 120 

Hydraulic drilling machines Compressed air expanding.  
Drilling noises 120 

Pneumatic drilling machines Compressor noise       
Drilling noise 130 

Vibrating Screening Flow of materials of the sieve. Engines 100 - 110 

 

                                                 
1 Environmental guide for management of noise problems in the mining industry - MEM Mining Sub sector 
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4.3.5.3 Emission of combustion gases 

Gases emitted by engines in operation can be classified as: emitted by the extraction 
equipment or emitted by the fleet of trucks and auxiliary equipment, operating primarily on 
roads inside of the concession area and during transportation of rocks. 

 
During operations, the total amount of diesel fuel estimated to be used daily by equipment and 
vehicles is 25,000 liters. 
 

4.3.5.4 Liquid effluents 

Domestic effluents generated in portable chemical restrooms will be withdrawn by an 
authorized solids residue service company.  According to Peru LNG policies, no domestic 
effluents will be discharged to the environment; they will be treated chemically or removed 
from the project location by an authorized contractor. 
 
Maintenance of the machinery and equipment will generate liquids containing residual grease 
and other contaminating substances.  To address this, all maintenance and cleaning of 
machinery and equipment will take place in a special location where the liquids can be 
properly managed. 
 
Locker rooms with showers and washing rooms will be available for personnel. 
 
Contaminated water coming from the machinery cleaning area and used water from the locker 
rooms will be collected in a retention pond and will be disposed of using percolation ponds or 
filtration beds.  This will not affect the aquifer as ground water is very deep and is overlain by 
impermeable igneous rock. 
 
Water used for dust control on the access road will evaporate.  
 

4.3.5.5 Solid waste  

Filters and other wastes from the extraction equipment will be collected and properly 
disposed of by mechanics and equipment operators, in accordance with the Waste 
Management Plan. They will be removed from the quarry by an authorized solid waste 
company for recycling or disposal. 
 
As operations will be conducted 24 hours a day, with two or three shifts a day, equipment 
must be subjected to maintenance every two weeks (or 250 hours), primarily changes of oil 
and filters.  Used filters will be collected and stored for removal by an authorized solid waste 
disposal company. 
 
Offices will produce paper and food waste.  The area where the equipment and electrical and 
mechanical workshops are will produce paper waste, used pieces of equipment, grease and 
oily rags.  Waste products will be collected and disposed of properly according to the Waste 
Management Plan.  An authorized solid waste disposal company will be used to conduct final 
disposal of waste materials. 
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4.3.6 SUPPORT INSTALLATIONS  

Because the quarry is located near Cañete and Chincha, housing may be provided there for 
personnel.  However, portable chemical restrooms will be available for personnel on site.  A 
one-hectare area has been set aside for these facilities.  Figure 4-2 presents the general layout 
for support installations. 

4.3.6.1 Mess hall 

A roofed mess hall will be available, but food will not be prepared on site.  Catering 
companies will provide food for the workers, and will transport it to the work site.  

4.3.6.2 Workshops 

Workshops will be constructed on top of concrete slabs.  The workshops will have removable 
roofed structures and containers.  An area will be designated for washing vehicles that will 
include a trap for greases and liquids.  Waste from these facilities will be transported offsite 
for disposal by an authorized contractor. 

4.3.6.3 Offices 

Twenty and forty foot trailers will be used for offices.  They will be placed on top of wooden 
support blocks. The offices will be used for the project manager, technical department, 
administration, laboratory, production manager, meeting room, etc. 

4.3.6.4 Generators 

Two electrical generators will be used to power the aggregate selection plant and the mining 
contractor's installations. 

4.3.6.5 Warehouses 

One warehouse will be a closed off and roofed area and one will be open air. The enclosed 
warehouse will consist of containers and/or removable structures.  The warehouses will hold 
replacement parts, lubricant, tires, etc.  Both warehouses will be built on concrete slabs. 

4.3.6.6 Service station 

Portable tanks will be used, properly constructed according to current regulations.  Fuel 
storage tanks will be protected appropriately from vehicular traffic. 

4.3.6.7 Maintenance shop 

A maintenance shop will be available for mechanical maintenance of equipment and for 
performing minor repairs.  More complicated repairs will be carried out in other shops. 
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A concrete slab will be necessary as well as a removable metal structure that will be used for 
cover.  The lubrication and maintenance bays will be large enough to allow the entrance of 
mining trucks.  An area for washing will include sand traps for grease and a water circulation 
system. 

4.3.6.8 Portable Chemical Restrooms 

These restrooms will be maintained by specialized suppliers, which will guarantee a high 
operational standard. 

4.3.6.9 Quarry Access 

Construction of a main quarry access ramp   

An access ramp will be built to accommodate the 90-ton capacity off-highway trucks and 
semi-trailer trucks.  The ramp will be approximately 2,500 m long and 25 m wide with a 
maximum gradient of 8 percent. 
 
Secondary access  

Three 400 m to 1,000 m long roads will be constructed to provide access to the dumpsites. 
They will be 25 meters wide and will have a gradient of no more than 9 percent.  

4.3.6.10 Lighting services 

The electrical energy generation area will be located near the mechanical and electrical 
workshops. 

4.4 ACCESS ROAD DESCRIPTION 

4.4.1 LOCATION OF THE ACCESS ROAD 

The access road will begin on the Pan American Highway, head northeast across the "Cinco 
Cruces" Pampa, then north on the dry riverbed of the "Cansa Caballo" creek.  The route is 
approximately 21.5 km long.  Access road elevation gain is 75 m, from 150 m to 900 m above 
sea level. 
 
Figure 4-1 shows information on the location of the access road.  Its coordinates are shown on 
Table 4-11.  

4.4.1.1 Route description 

The access road will start on kilometer 168 of the South Pan American Highway.  It heads 
northeast, then crosses Camisea gas pipeline right of way within one km.  This crossing will 
require a special design, because the type and intensity of traffic requires solutions different 
from other crossings of the Camisea gas pipeline. 
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At approximately 3.5 kilometers the path is in a mostly flat pampa.  However, at this point, 
the road may veer slightly, so as to avoid small hills.  Between 3.5 and 4 kilometers, a steep 
ascent and descent takes place, to negotiate through a rock outcropping where visibility 
conditions will be a concern.  On vertical ascent and descent curves, visibility measurements 
should be taken to minimize risk to road traffic.  Additionally, vertical curves should be 
properly signed to improve safety conditions. 
 
Between 4 and 9 km, the road continues east.  This stretch of road has no notable vertical 
curves.  The upward slope is approximately 2.3 percent.  The road will cross a power line 
within this section, however, no specific design or construction requirements are expected to 
be implemented.  Nonetheless, special care must be taken for the security and safety of this 
crossing focusing primarily on the possibility of the impact of a truck with the pylons.  
Construction of anti-impact containment or trenches around the pylons may be necessary 
 
Between 9 and 10 km, a section of 5 percent slope begins, until the road reaches the bottom of 
the "Culebrilla" gorge where vehicular access is currently denied.  Starting at the 10 km point, 
the road will follow the inside of the "Culebrilla" Gorge, towards the north.  The slope of the 
grade from km 10 to where the quarry is located at 21.5 km varies between 3.5 percent and 5 
percent.  
 

Table  4-11 Geographical description of the access road 

UTM Coordinates (Datum WGS84) 
Description 

East North 

Beginning of the road 360,132 8,537,089 

End of the road (quarry location) 376,449 8,547,262 

 

4.4.2 GENERAL DESIGN ASPECTS 

4.4.2.1 Length 

The access road will be approximately 21.5 km long.  

4.4.2.2 Width 

The access road will be a minimum of 12 m wide, with 8 m shoulder on either side. 
Additionally, every 1,000 meters and in places with a steep slope, 2 more meters will be 
added on either side for emergency stops or for vehicles to stop. 

4.4.2.3 Berms 

The access road will have 2 meter side berms.  Additionally, the road will have lateral 
containment berms, to keep vehicles from falling off the road, and to keep unauthorized 
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vehicles from accessing the road.  Containment berms will be built with excess materials, 
which will avoid having to load, transport and store them in deposits.  

4.4.2.4 Right of Way 

The required width for the right of way will be 20 meters, or 10 meters from the centerline on 
each side of the road.   

4.4.2.5 Restricted property area 

On each side of the strip that makes up the right-of-way, a Restricted Property Zone will be 
demarcated measuring 10 meters from the road centerline. 

4.4.2.6 Maximum speed 

According to the proposed road design, vehicles may reach a maximum speed of 60 kph. 

4.4.2.7 Number of lanes 

The access road is a two-lane, two-way road. 

4.4.2.8 Rolling Surface 

The access road will have a shoulder, 8 meters wide, which will allow vehicles to travel in 
both directions in complete safety.  

4.4.2.9 Longitudinal profile 

A longitudinal profile of the route can be established.  It can easily adjust to the slopes on the 
terrain, except for a few occasions at the "Culebrilla" gorge. The road will have gradients no 
greater than 8 percent. 

4.4.2.10 Geology  

The geological study has identified 7 different stratigraphic units, aged from the Cretaceous 
through the Quaternary. The sequence of the stratigraphic column will be described, in order 
of the oldest to the most recent. 
 
The largest stratigraphic unit is the Cinco Cruces Pampas, of the Cañete Formation (Qp-c). 
Ancient deposits of conglomerate belonging to the Pleistocene are present, approximately 100 
and 200 meters thick.  Certain areas have eolic sand covering the conglomerate.  The Cañete 
Formation is originally continental, formed by ancient alluvial accumulations that came from 
alluvial fans.  They also formed semi-consolidated polymictic conglomerates, anywhere from 
rounded- to sub-rounded gravel, with biconvex, collated sand, and varied granulometry. 
 
The "Cansa Caballo" and the "Culebrilla" creek are Torrential Deposits (Qr-to) made up of 
ancient and modern accumulation of gravel, angular and sub angular edges and rocks, with 
plenty of a sandy or sandy-silty matrix , not very cohesive, and slightly to moderately dense. 
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Examples of these deposits are found at the Venturosa, Cansa Caballo (Culebrilla) and 
Huamanpuquio creek. 
 
The beds of the creek become thinner as the scarped pampas continue to slope downwards. In 
some areas, the creek has been invaded by sand, obstructing the channel. 
 
Colluvial deposits (Qr-co) are present along the Culebrilla creek and are accumulations made 
up of a number of different sized rocks but having a sandy or silty matrix formed by the 
alteration and disintegration of rocks located slightly higher.  They are characterized by the 
presence of gravel and angular and sub angular blocks, distributed chaotically, with no 
apparent selection or stratification, regular to poor consolidation, and occasionally containing 
biconvex, silty, sandy horizons.  These materials cover alluvial or more ancient torrential 
deposits.  In other places, eolic sand covers colluvial deposits.  The geological map presented 
only covers the most dominant outcroppings. 
 
Accumulations of sand deposited by the wind on the prairie are part of the Eolic Deposits (Qr-
e). This sand is very fine, colored gray, due to the high amount of quartz present. The sand 
presents itself as mantles of sand, covering wide areas and usually several meters thick.  In 
some specific areas these deposits form dunes.  These accumulations contain a high 
proportion of biotitic micas when found close to the rock outcroppings.  These deposits 
correspond to the recent Quaternary period. 

4.4.2.11 Phreatic level 

The GNL-2 quarry geological study concludes that, based on analysis of the results, "there is 
no possibility of an aquifer in the GNL-2 quarry area, due to depth differences between the 
Cañete and Topará Rivers, and the fact that the quarry is located on top of impermeable 
igneous rock.  There are no considerable rains during the year that could generate superficial 
drainage or infiltration.” 

4.4.2.12 Life span 

Due to characteristics of the road, and an average use of 200 vehicles per day, the life span of 
the road is approximately 5 years.  

4.4.2.13 Loads 

The access road to the GNL-2 Quarry is designed according to the semi-trailer trucks' and 
dump trucks' needs.  The road will be private, designed to carry 45-ton capacity semi-trailer 
trucks and 22-ton capacity dump trucks. 

4.4.2.14 Pavement 

The existing surface will require compacting and conformation. When executing this task, a 
depth of 20 cm is recommended in areas where filling is unnecessary and 30 cm where the 
road goes through unconsolidated eolic deposits.  Pavement will be between 5 and 30 cm 
thick based on the specific design parameters.  As the access road is private, it must meet the 
physical-mechanical standards outlined in the Peruvian Highway Regulation.   
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4.4.3 DESCRIPTION OF THE CONSTRUCTION ACTIVITIES  

Main activities in construction of the access road to the GNL-2 quarry, according to 
information currently available, that could produce impacts on the environment are: 

4.4.3.1 Provisional work 

1. Construction of provisional installations 

Due to the short distance between the quarry and the cities of Cañete and Chincha, no camps 
will be constructed.  Workers will return home when their shift is completed. 
 
The only installations that will be in place are the guardhouse, offices and the mess hall.  All 
mobile structures will be pre-fabricated structures, permitting easy disassembly and transport. 
Figure 4-2 shows the proposed location for the operation support facilities. 
 
The offices, guard houses and mess hall will be located mostly on level ground with no 
vegetation and far away from rivers and streams. 
 
The installations must be sited properly so as to have basic services available to working 
personnel such as electrical power, a water supply system, sewage and drainage, handling of 
residual solids, and other equipment and facilities.  The machinery yard must have washing 
installations set up along with grease traps.  The Supervisor must approve the location of 
installations. 
 
Conservation of the environment in its original state is important, and so the location of the 
installations must be planned carefully.  When the work is finished, all constructed structures 
must be removed, and the entire area restored to its original form as best as possible, 
according to the surroundings. 
 

2. Road Drainage 

The hydrological study of the Culebrilla Creek indicates a maximum passage of water of 10.2 
m3/s. Therefore, the road must have an adequate drainage system for storm water.  The 
construction of drainage canals, culverts, slopes and other preventive measures may be 
necessary to avoid storm water affecting the quarry operation. 
 
It is possible to simply restrict activities to one side of the creek at a higher elevation than 
water could reach and material deposited on the creek could be used to construct an 
embankment.  The option of using culverts on some crossings is also possible to reduce the 
movement of dirt and allow the construction of a platform over the area where the largest 
accumulation of materials exist, and thereby reducing construction costs and modifications to 
existing natural conditions. 
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PRELIMINARY WORK 
 
1. General cleaning 

This activity involves the removal of all loose material and small vegetation located within 
the future access road.  This will be carried out using a grader, wheeled dozer/loader and 
dump trucks.  
 
2. Channel cleaning 

The existing channels that are currently dry will be cleaned and improved in order to provide 
a controlled flow of water that does not affect extraction and transportation of quarried rock in 
the event of a change in the flow of water.  

4.4.3.2 Earth Moving 

1. Cuts 

Cuts (excavation, loading and elimination of extra material) will be executed mostly on 
Culebrillas Creek to establish the design contours.  Various kinds of cuts will be executed. 
 
2. Fills 

The execution of fills (placement, conformation and compacting) will be carried out to 
comply with the following requirements: 
 
• To create the desired vertical grade and smooth surface variations where they occur 

(undulations, ramps, ravines, etc.) 
• To replace areas where inadequate earth materials are present 
 

3. Subgrade Shaping 

The road subgrade (graded natural lands upon which the road pavement will be placed) will 
need to be shaped along the length of the road to a width of approximately 14 meters to 
accommodate the pavement, shoulders and berms. 
 
Construction will include the following processes: 
• Removal of loose material at least 30 cm deep 
• Construction of successive layers of fill (placement, grading, compacting) with material 

coming from cuts or quarries 
• Material collection 
• Quarry activities 
• Transportation 
 

4. Activities on other quarries 

The quarry that will be used for the construction of the access road is located on the flat areas 
near the Cansa caballo Creek. This quarry is approximately 18,850 m2.  This quarry is easily 
accessible from the work area to avoid long and unnecessary trips.  Figure 3-3 shows the 
location of the Cansa Caballo Creek. 
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In order to avoid adverse effects on the landscape, quarry activities will take place according 
to the following considerations: 
 
• Quarry areas will be clearly signed to avoid entry of unauthorized persons 
• Extra care must be taken not to affect the area surrounding the quarry 
• A 300 hp tractor on treads will extract the rocks from the quarry.  A wheel loader will 

later sift the extracted rock, using mechanical or static screening 
• Rock extracted from the quarry will be loaded onto transport vehicles, using wheeled 

front-end loaders 
• A specific area will be destined for loading of extracted rock 
• Once quarry activities are completed, the used area will be reclaimed as well as possible 
• Restoration will consist of grading the area to restore the natural topography 
 
5. Transportation of materials 

Transportation of rock will be carried out using 15 m3 capacity dump trucks.  The load will be 
covered, so as to avoid emission of dust particles.  Leftover rock will be used for the 
construction of the containment berms, with excess materials deposited in an area where rock 
was extracted. 

4.4.3.3 Pavement 

1. Placement of Ballast Layer 

The first layer will be the road subgrade material.  It will be fairly thick material no larger 
than 4 inchs from the Culebrillas Creek site.  Current thickness is proposed to be 20 cm, with 
one layer being sufficient. 
 
Construction will include the following: 
• Construction of the fill layer, use of rock from the quarry. 
• Rock storage 
• Quarry extraction 
• Rock transportation 
 
2. Placement of a second layer of cement 

The difference between this stage and the previous one is the characteristics of the cement, 
which will be made up of smaller material (maximum size of 2 inches).  The second layer will 
be placed on the road. 
 
Aggregates for construction should be adjusted to the sieve sizes shown in Table 4-12. 
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Table 4-12 Sieve sizes for road materials 

Percent that passes through 
Sieve 

A-1 A-2 

50 mm ( 2”) 100 --- 

37,5 mm ( 1½” ) 100 --- 

25 mm ( 1” ) 90 – 100 100 

19 mm ( ¾” ) 65 – 100 80 – 100 

9,5 mm ( 3/8” ) 45 – 80 65 – 100 

4,75 mm ( Nº 4 ) 30 – 65 50 – 85 

2,0 mm ( Nº 10 ) 22 – 52 33 – 67 

4,25 um (Nº 40 ) 15 – 35 20 – 45 

75 um (Nº 200 ) 5 – 20 5 – 20 

Source: AASHTO M - 147  
 

It should also satisfy the following quality requirements: 
 
• Wear Los Angeles Machine : 50% maximum. (MTC E 207) 
• Liquid limit    : 35% maximum. (MTC E 110) 
• Plasticity index    : 4 – 9 (MTC E 111) 
• CBR     : 40% minimum. (MTC E 132) 
• Sand equivalent   : 20% minimum.  (MTC E 114) 

 

4.4.3.4 List of required equipment 

Table 4-13 lists the required equipment for the construction stage.  
 
Table 4-13 Equipment required for the construction stage 

a) Creek bed exploitation and rock processing 

Quantity Equipment 

1 300  HP TRACTOR ON TREADS 
2 125 HP WHEEL LOADER 2.5YD3 
2 6X4 380 HP 15 M3 DUMP TRUCK 
1 SCREENING STATION  

 

b) Cleaning and cutting 

Quantity Equipment 

1 300  HP TRACTOR ON TREADS 
1 260 HP HYDRAULIC EXCAVATOR ON TREADS 
4 6X4 380 HP 15 M3 DUMP TRUCK 
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c) Placement of borrowed material 

Quantity Equipment 

1 300  HP TRACTOR ON TREADS 
2 101-135 HP 10-12 TON ASPHALT COMPACTOR 
1 125 HP MOTORGRADER 
2 4X2 (WATER) 145-165 HP 2,000 GALLON CISTERN TRUCK 

 

d) Transportation of rocks and road maintenance 

Quantity Equipment 

1 125 HP 2.5YD3 WHEEL LOADER 
5 6X4 330 HP 10 M3 DUMP TRUCK 
1 125 HP MOTORGRADER 
1 4X2 (WATER) 145-165 HP 2,000 GALLON CISTERN TRUCK 

Note: the equipment can change according to the Contractor's program's needs 

4.4.3.5 Approximate number of personnel during the construction phase 

During the construction stage of the access road, approximately 91 workers will be needed, 
including technical personnel, heavy equipment operators, surveying personnel and support 
personnel.  Table 4-14 shows the number of people necessary for each stage of the 
construction of the access road.  
 

Table 4-14 Personnel required for the construction stage of the access road 

Quantity Specialty 

5 Technical personnel 
26 Equipment operators 
26 Equipment helpers 
3 Topography 
4 Workshop 
5 Camp operation, security, cleaning, mess hall, administrative 

office 
4 Aggregates production 
8 Watches and traffic control 

4.5  LAND TRANSPORTATION OF ROCK 

4.5.1 TYPE AND QUANTITY OF TRUCKS 

The following trucks will be used for transportation of quarried rock: 
 

• 15 m3 or 22 ton dump trucks 
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• 45 ton  semi-trailer trucks 
 
The quantity of trucks will vary between 20 and 40 units, according to transportation needs. 
 
Larger rocks (armor and core) will load directly from the bank onto the semi-trailer trucks, 
using cables tied to one end of a large wheel loader, such as a CAT 992 or CAT 365 
excavator.  Semi-trailer trucks will transport the rock directly from the quarry to the storage 
site on the beach. 
 
Rock ranging in size from 0.5 m3 to 1.5 m3 will be loaded onto 15 m3 capacity dump trucks. 

4.5.1.1 Frequency 

Between 20 and 40 trucks will be used daily to transport rocks, making 2 to 6 trips a day. 
Therefore, there will be between 40 and 240 trips a day. 

4.5.1.2 Transport route 

The road used for transportation will be the access road that connects the quarry to the Pan 
American Highway. 

4.5.1.3 Traffic study 

As there is no direct intersection between the access road and the Pan American Highway, no 
traffic study was considered necessary. 

4.6  LEGAL CONDITIONS FOR LANDOWNERS 

According to information obtained from public records and the Ministry of Agriculture’s 
Rural Cadastral and Land Ownership Special Project, the access road is included in a record 
showing the sole owner being the Ministry of Agriculture.  A Cadastral Certificate is present 
which states that within the concession there is no record of other registered owners.  Figure 
4-3 shows the cadastral units map for this project.  In summary, Peru LNG will be able to use 
the surface lands of the concession area.  

4.7  PERMITS FOR THE WORK 

Peru LNG requested a mining petition for the GNL-2 Quarry from the Mining Concessions 
and Cadastral National Institute on January 3rd, 2005, which was approved.  One copy of the 
approval is available in the public record. 
 
Peru LNG has also requested permission to use the Ministry of Agriculture's land, through 
which the quarry access passes through.  This permit is in the process of approval. 
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Peru LNG is also requesting permission from the Ministry of Energy and Mines - General 
Environmental Management Department to explore and test the quality of the rock.  This 
permit is also in the process of approval. 
 
Should results of the rock quality test come back favorably, Peru LNG will request 
permission from the Mining Promotion and Development Management of the Ministry of 
Energy and Mines to initiate mining activities at the quarry.  This permit will require, among 
other things, the presentation of this ESIA, the presentation of a mining plan, and the closure 
plan. 
 
Once these permits have been obtained, Peru LNG will require permission for use of 
explosives accomplished by obtaining a Certificate of Mining Operations from the Ministry of 
Energy and Mines - Mining Fiscal Management, and Security Services Control, Weapons 
Control, Munitions and Explosives for Civilian Use General Management (DICSCAMEC), a 
part of the Interior Ministry, to obtain a Global Authorization for Explosives. 
 
The procedure to obtain the Certificate of Mining Operations begins once the ESIA is 
approved.  The request must also contain: 
 

• The corresponding Sworn Declaration (Category B) must be approved. 
• A copy of the concession title. 
• A work plan, drawn up on a horizontal and vertical plane, where programmed and 

executed work is designated by UTM coordinates. A mining engineer or a qualified 
geologist must sign the plan. 

• Simple Sworn Declaration by the contracting companies. 
• Work Plan. 
• Availability of equipment and machinery. 

 
After 30 calendar days, Mining Fiscal Management will notify Peru LNG if their request for 
use of explosives has been approved and the quantity allowed.  The permit will allow the 
company to use explosives for one year (365 days). 
 
Once the Certificate of Mining Operations is obtained, Peru LNG must request permission 
from DICSCAMEC for a Global Authorization for Explosives. The request must come with 
the following documents: 
 
1. Certificate of Mining Operations, granted by the Ministry of Energy and Mining. 
2. Company security services lease contract. 
3. List of all handlers of explosives, indicating license number for each of them. 
4. DICSCAMEC must open and sign a book of acts that controls the use of explosives for 

civilian use.  
 
When the request is presented, DICSCAMEC will carry out an initial evaluation, and send the 
request to the Armed Forces.  With their approval, the file returns to DICSCAMEC, who will 
then issue the Global Authorization for Explosives, indicating the quantity of explosives the 
company can use in 6 month periods - January to June and July to December. 
 
Each time the company purchases explosives, it has to file an official and specific 
transportation document, indicating the exact amount of explosives they are purchasing. 
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Figure 4-3 Cadastral Units Map 
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5.0 

BASELINE 
 

5.1.1 CLIMATE 

5.1.1.1 BACKGROUND 

The central coast of Peru has an arid climate due to the vertical descending movements that 
impede the development of clouds that produce rain. According to Tossi’s Zones of Life 
classification, the area is catalogued as Subtropical Super Arid Desert ds-S.  The local 
topographic and physiographic configuration creates variable and complex circulations 
effects. During the summer, the wind’s daytime variation is less defined due to strong heating 
of the uneven and desertic surface, which creates a mixed layer of air as the wind increases its 
speed. These conditions increase the atmospheric mixing conditions and increase the 
dispersion of particles and gases. 
 
The baseline weather description was based on information gathered from the meteorological 
stations of Cañete, Pacarán, Huancano and Yauyos. The information was prepared by the 
National Service of Meteorology and Hydrology (SENAMHI), in 2005.  SENHAMHI 
collected data for temperature, humidity, wind direction and wind speed. Table 5.1.1-1 shows 
the location of the mentioned meteorological stations and the attached section presents the 
information provided by SENAMHI. 

Table 5.1.1-1 Location of the Meteorological Stations 

Location  
Meteorological 
Station Name Latitude Longitude 

Altitude 
(m) 

Department Province District 

Cañete 13° 04’ 76° 20’ 150 Lima Cañete Imperial  

Pacarán 12° 51’ 76° 03’ 721 Lima Cañete Pacarán 

Huancano 13° 36’ 75° 57’ 1 006 Ica Pisco Huancano 

Yauyos 12º 29’ 75º 56’ 2871 Lima Yauyos Yauyos 
Source: SENAMHI 

 
These stations were used because of their proximity to the area of influence of the GNL-2 
Quarry, so that a forecast can be made of the prevailing weather conditions in the area of 
influence. See the Climate Map in the maps section. 
 
To complement the information from the national meteorological station, data was also 
collected at the quarry site itself. Data for temperature, relative humidity, and wind speed and 
direction was collected from different locations at the quarry and nearby areas from March 1st 
to March 6th, 2005. 
 
In addition, researchers completed a field visit to the Topará creek to identify the 
topographical and physiographical factors that determine local circulation patterns and to 
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validate the wind’s flow in lower levels. It would have been preferable to collect information 
on weather patterns in the Culebrillas creek, but it does not have an access road.  Instead, the 
Topará creek was selected due to its proximity and similar topography, physiography, and 
orientation to the Culebrillas. 

5.1.1.2 WEATHER 

A. Air Temperatures 

The Huancano station and the quarry are located at the same altitude and have similar 
physical characteristics and interactions among the oceanic, continental and atmospheric 
environments. Therefore, the zone of interest is well represented by the air temperature data 
of the Huancano Station. 
 
Figure 5.1.1-1 shows the average maximum monthly temperatures with values between 26.1° 
C and 29.2° C during September and March respectively. The average minimum monthly 
temperature varies from 12.9 ° C during July-August to 17.2 ° C in March.  The minimum 
average annual temperatures are between 3° C and 4° C, which indicates a small seasonal 
variability. 
 

Figure 5.1.1-1 Monthly average temperature for 1995 – 2000 period, Huancano Station 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Source: SENAMHI 
 
The average monthly temperature values at Pacarán vary from 18°C to 29°C during the 
summer. The temperature during the winter presents lower values with a maximum 
temperature of 24°C and a minimum temperature of 12°C (figure 5.1.1-2).  Therefore, the 
maximum temperatures in Pacarán are slightly lower than in the quarry’s zone (represented by 
the Huancano Station), while the minimum temperatures show similar values.  
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Figure 5.1.1-2 Monthly average temperature for 1995 – 2000 period, Pacarán Station 

 

 

 

 

 

 

 

Source: SENAMHI 
 

B. Relative Humidity 

The review of the Cañete, Pacarán and Yauyos meteorological data for the period 1968-1997 
show important variation on relative humidity values throughout the year.  All stations show 
relative humidity values from 75% to 80% from January to April. Starting in April, the 
Yauyos Station, which is located at a higher altitude, decreases relative humidity to 
approximately 60%. By contrast, the Cañete and Pacarán stations show slight increases 
reaching 85%, especially in Cañete due to its proximity to the Pacific Ocean (figure 5.1.1-3). 
 

Figure 5.1.1-3 Monthly average relative humidity for 1968–1997 period, Cañete, Pacarán 
and Yauyos Stations 

 

 

 

 

 
 
 
 
 
 

 
Source: Agricultural-Climatic Study of the Cañete River Basin, 2004 

 
The Huancano Station shows the relative humidity daily behavior based on the data from 
2005 shown in figure 5.1.1-4).  Typically, morning hours throughout the year have a relative 
humidity of 80%. Early afternoon relative humidity values decreases to 50% and 60%. Both 
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conditions show lower relative humidity values in comparison to areas located closer to the 
coast. 
 
The quarry area presents daily and monthly relative humidity variation because of its 
exposure to humid marine air.  It is estimated that early morning conditions will approach 
75% to 80% while early afternoon will be 50%.  During the fall, winter and part of spring, 
relative humidity will show lower values (up to 45%).  

 

Figure 5.1.1-4 Monthly average relative humidity for 1995–2000 period, Huancano 
Station 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

C. Fogs 

The central coast of Peru typically experiences fog during the fall and winter. Fog is 
generated when humid air, originated in the sea, reach 400 – 600m, and night temperatures 
drop. Fog occasionally reaches 800m when the marine breezes are more intense. Because the 
quarry’s area is located between approximately at 900 to 1450m, fog will rarely be an issue at 
the operations area but will be very common along the access road. 
 

D. Cloudiness  

The central coast of Peru experiences cloudiness up to the 1500m and higher coverages 
during the winter season. Table 5.1.1-2 shows cloudiness values in “eights” for the Cañete, 
Pacarán and Yauyos stations.  The “eights” (“oktas”) are a measure of how much sky is 
visible and are typically represented by fine (clear) conditions (1 to 2), partly cloudy (3 to 4), 
mostly cloudy (5 to 6), cloudy (7), and overcast (8). 
 
The Cañete Station is typically mostly cloudy to cloudy during winter due to its proximity to 
the Pacific Ocean.  The Pacarán Station due to its altitude has lesser cloudiness during the 
winter, with partly cloudy skies. Based on the information gathered, the quarry should 
experience clear to partly cloudy skies. Due to its location and altitude, cloud coverage during 
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the summer could reach up to mostly cloudy, reducing to clear skies during fall, winter and 
spring. 

Table 5.1.1-2 Cloudiness in “Oktas” (eights) for 1968 – 1997 period 

Months  
Meteorological 

Stations J F M A M J J A S O N D 

Cañete 5.8 5.7 5.8 5.9 6.4 7.7 7.5 7.5 7.4 6.6 6.4 6.1 

Pacarán 3.2 3.4 3.3 2.3 2.0 1.8 1.7 1.6 1.6 2.2 2.3 2.5 

Yauyos 5.6 5.5 5.8 3.6 1.2 1.2 1.4 1.7 1.9 2.7 3.5 4.7 

 

E. Precipitation 

The precipitation baseline used data from the Huancano, Cañete and Pacarán Meteorological 
Stations that was collected from 1964 to 1980.  Figure 5.1.1-5 shows that precipitation starts 
in Huancano in September and ends in April. From April to August there is little to no 
precipitation. January, February and March account for 90% of the total yearly precipitation. 
February has the higher monthly precipitation with 43% of the total annual precipitation.  As 
this station is representative of the location of the quarry, precipitations are expected to be 
slight and scarce, with the exception of summer, when they could accumulate from 20 to 25 
mm of rain. 

Figure 5.1.1-5 Monthly average precipitation for 1964 – 1980 period, Huancano Station 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Figure 5.1.1-6 shows that winter months represent 75% of the annual total precipitation (20.2 
mm/year) in Canete, with the highest average of 4.4 mm/month for June. The summer months 
represent 13% of the total precipitation. The predominant type of precipitation is “drizzle” 
and occurs from June to September. 
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Figure 5.1.1-6 Monthly average precipitation for 1935 – 2001 period, Cañete Station 

 

 

 

 

 

 
 
 
 
 

e.1 Maximum Precipitation in 24 Hours 

Figure 5.1.1-7 shows Cañete Station data for the period 1950-2004.  The maximum daily 
precipitation registered during that period is 23 mm during a year catalogued as El Niño.  
These data is representative of precipitation intensities that may occur at the quarry. 

Figure 5.1.1-7 Maximum 24 hr precipitation by month for 1950–2003 period, Cañete 
Station 

 

 

 

 

 

 

 

 

F. Evaporation 

 
Figure 5.1.1-9 shows that the evaporation rates at the Cañete Station are three times higher 
during the summer (150 mm/month in January) than those of the winter (50 mm/m in June).  
It is estimated that evaporation rate at the quarry area are higher during the summer.  The 
annual total evaporation is estimated around 1800 mm/year (SENAMHI, 1994). During the 
summer, the daily average evaporation is 6 mm/day in January. During the winter, the value 
reduces to 5 mm/day in July. 
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Figure 5.1.1-9 Monthly average evaporation for 1968 – 1997, Cañete Station 

 

 

 

 

 

 

 

 

 G. Sunshine Hours 

Sunshine hours have an inverse relationship to cloudiness. During the summer, Cañete and 
Pacarán show between 4.7 to 6 hours per day.  From fall to spring, Pacarán shows more 
sunshine hours of sun than Cañete (figure 5.1.1-10).  The quarry area has considerably higher 
sunshine hours than Cañete and Pacarán throughout the year.   

Figure 5.1.1-10 Monthly average sunshine hours for 1968 – 1997 period, Cañete and 
Pacarán Stations 

 

 

 

 

 

 

 

 
 

H. Wind 

The wind significantly influences the region’s weather. The wind varies due to climatic events 
such as the El Niño and La Niña phenomena.  Data from the Cañete Station were collected for 
1995-2000, which includes typical as well as El Niño data.  Wind data acquired corresponds 
to the 13 hours when the main eolic activity occurs in the area. 
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h.1 Wind’s behavior during a normal year 
The wind behavior for normal climatic conditions was based on the data for the 1995 - 1996 
period.  This period shows that during the summer, the predominant southwesterly winds 
(SW) blow with frequencies between 55% and 75%.  Winds blow less frequently from the 
west (WSW, WNW, SSW). Wind speed velocities vary between 6 m/s to 10 m/s. (Figure 
5.1.1-11). 
 
Winter conditions show predominant southwesterly winds with frequencies similar to those 
of the summer.  Other wind directions are South (S) and West (W).  Wind speeds registered 
during this period range from 4 to 8 m/s.  The predominant southwestern direction reflects the 
valley’s orientation in this area and indicates the marine air influence that produces minor 
atmospheric stability.  (Figure 5.1.1-12) 

Figure 5.1.1-11  Wind direction during a normal year – Summer conditions* 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   *February 1996, 13 hours 
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Figure 5.1.1-12 Wind direction during a normal year – Winter conditions* 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         *July 1996, 13 hours 

h.2 Wind behavior during El Niño year 
Summer wind behavior during El Niño phenomena was analyzed based on February 1998, 
while July 1997 was selected as a representative winter month.  Predominant winds during the 
summer were northeasterly (NE) and east northeasterly (ENE) with frequencies of 57% and 
36% respectively. The wind speed shows velocities in the range of 4 to 10 m/s.  Winter wind 
direction were also northeasterly with a 70% frequency and wind speeds ranged from 4 to 8 
m/s. See the wind direction in the annex “Evaluation of Meteorological and Climate 
Conditions in the Quarry Zone”, Cañete – Lima, 2005. 

h.3 Wind behavior during a La Niña year 
The latest climatic anomaly, “La Niña,” occurred from winter 1998 until winter 2001. The 
description of these conditions was based on data from February 1999 and 2000 for the 
summer and July 1999 and 2000 for the winter.  Summer data shows predominantly 
northeasterly winds (NE), with a frequency of 53% in 1999 and 42% in 2000, with minor 
occurrences of north northeasterly and east southeasterly winds. Winds speeds ranged from 4 
to 10 m/s.  The winter data shows predominantly northeasterly (NE) winds with a frequency 
of 55%. Wind speeds varied from 2 to 10 m/s. See the wind direction in the annex 
“Evaluation of Meteorological and Climate Conditions in the Quarry Zone”, Cañete – Lima, 
2005. 
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5.1.1.3 FIELD DATA COLLECTION 

Table 5.1.1-3 shows the location of the four sites selected for gathering meteorological data. 
The collection period was representative of a normal year, with a strong Pacific Ocean’s 
anticyclone, which is the controlling weather factor for the Peruvian coast. Therefore, typical 
trade winds associated with the Peruvian littoral and marine breezes had more intensity. 

Meteorological monitoring in the quarry's area of influence was carried out in order to 
characterize the meteorological conditions in a short period of time.  The results fell within 
the typical ranges and characteristics for wind speed and direction, temperature and relative 
humidity as section 5.1.1.2 Weather of this chapter describes. 

Table 5.1.1-3 Meteorological Data Collection Stations 

Sampling 
Point 

Location UTM Coordinates 
(WGS 84, 18L) 

Date and Start 
Time 

P1 Topará’s Creek High Part 
378,333 

 8,543,759 
Date: 01/03/05 

Hour: 03:00 p.m. 

P2 Access Road to GNL 2 
Quarry’s Middle Point 

369,457 
8,540,437 

Date: 02/03/05 
Hour: 06:00 p.m. 

P3 GNL 2 Quarry – Point 1 
376,031 

 8,546,794 
Date: 04/03/05 

Hour: 10:30 a.m. 

P4 GNL 2 Quarry – Point 2 
376,872 

8,547,729 
Date: 05/03/05 

Hour: 12:30 p.m. 

Data collected at all stations showed typical patterns and characteristicsas compared with 
bibliographic references. 

Night temperatures at all stations were stable at approximately 20° C, which indicates calm 
winds and usually stratiform cloud coverage. As the day progresses the temperature gradually 
increases, reaching a maximum of 31 to 33° C at 2 p.m.    

Relative humidity changes hourly, with variations among stations due to marine breeze 
exposure. The Topara and the Access Road stations show a maximum relative humidity of 
79% at 6:00 a.m. and a minimum of 31% at 2 p.m.  The maximum relative humidity at the 
two stations at the GNL-2 Quarry were lower (69%), because they are farther away to the 
Pacific Ocean, which is a source of humidity.  

Due to stable temperatures, night winds show calms or low speeds of up to 1.7 m/s.  Data at 
the two stations at the quarry showed calm winds to velocities less than 1 m/s. 

The speed of daytime winds increases as horizontal temperature gradients develop between 
the atmosphere and desert. The gradient reaches its maximum in the afternoon, causing the 
highest wind speeds.  Speeds start early in the morning with low velocities (1 m/s) and 
reached up to 4 m/s. 
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The wind direction in the area is influenced by orientation of the local hills.  The Topara 
station showed predominant westernly to west southwesternly winds 52% of the time.  The 
Access Road station, due to its proximitiy to the sea shore and its location on the coastal plain 
shows a higher wind direction variation.  Nevertheless, this station shows the predominant 
south-west quadrant direction typical for the area.  

The Quarry stations show similar wind direction patterns than the Topara station.  
Southwesternly winds had the predominant frequency at both stations, given the valley’s 
orientation, with values from 28 to 80%.   

An analysis of the meteorological data collected in the zone of influence of the GNL-2 quarry 
during monitoring in the month of March 2005 (summer), leads to the conclusion that the 
temperature, relative humidity and wind speed and direction records are representative of the 
climate characteristics in the study zone. 

5.1.1.4 MIXING LAYER HEIGHT  

The atmospheric mixing layer is where the transportation and dispersion of heat, gases, and 
suspended materials occurs.  The layer height depends on local temperature gradients, wind 
strength, wind variability, and cloud coverages and is not constant throughout the year.  

The estimated mixing layer heights are presented in Table 5.1.1-4.  The average annual 
maximum height is 320 m during the daytime, with its maximum value at 449 m during 
February. 

The nighttime thermal inversion creates atmospheric stability, decreasing the mixing layer’s 
average annual height to 294 m and a maximum height of 479 m in February. 

The mixing height also shows that seasonal variations reach the highest height during the 
summer and the lowest during the winter with 182 during the day and 153 during the night.   
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Table 5.1.1-4 Mix layer’s maximum height (m) during day and night periods 

Month Day Night 

January 488 464 

February 499 479 

March 455 436 

April 426 413 

May 237 209 

June 259 230 

July 196 164 

August 185 157 

September 166 138 

October 194 167 

November 305 276 

December 424 395 
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5.1.2 GEOLOGY 

5.1.2.1 GENERAL GEOLOGY 

This chapter describes the chronostratigraphic column of the area and its geologic past.  It 
also describes geologic considerations related to interventions in the geologic medium such as 
removals, excavations.  
 
The evaluation describes the main rock formations of the quarry area, their physical, chemical 
and structural characteristics, their potential uses, and the environmental implications 
regarding the work in the quarry.  It also deals with its seismic and geodynamic 
characteristics, as well as the relations with the types of soils and the probability of pollution.  
The study is based on: 
 

• Information published by the INGEMMET in the Chincha and Lunahuaná 
Quadrangles at a 1:100 000 scale 

• The ONERN reports that deal with the Cañete and San Juan-Topará river basins 
• The interpretation that Walsh completed from the high resolution Landsat 7 TM 

satellite images 
• Information obtained during the field visits. 

 
Geologically, the area of study is situated between the coastal plains and the western Andean 
foothills.  This area includes characteristics of a distinctive rock group with a particular 
geohistoric development, structures, altitude and lithology.  Its relief ranges from alluvial, 
torrential and eolian plains, to abrupt and scarped hilly or mountain slopes. 
 
Volume III of the Maps shows the Geological Map (M 5-2). The lythological characteristics 
can be seen in Figure 5.1.2-1, which presents the chronostratigraphic column of the region. 

Stratigraphy 

In the area of study, seven (7) stratigraphic units have been identified.  Their ages range from 
the Cretaceous to the Late Quaternary.  The sequence of the stratigraphic column is described 
below, starting with the oldest and ending with the most recent unit.  
 

• Quilmaná Formation (Kis-q)    
This unit is formed by volcanic rocks of andesite type, which are greenish-gray in color and 
have a porphyritic texture. The sequence lies in a Northwest direction in contact with the 
Coastal Batholith.  Through weathering, this formation has developed reddish brown to 
yellow tones.  This unit presents pseudo stratifications, which are visible in some sectors of 
the area of study as they form hills with moderate to abrupt slopes, with fractured rocks and a 
light eolian cover.  
 
This stratigraphic unit is dated between the Lower and the Upper Cretaceous and its thickness 
is calculated to be 1,000 meters. Obvious outcrops in the area occur in the western sectors of 
the Andean foothills. 
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• Pocoto Formation (Ts-p) 
This stratigraphic unit was formed by a sequence of continental sediments and volcanic tuffs.  
In its lower section, it is comprised of coarse sand in medium layers, breccias and volcanic 
agglomerates with a sand-silty matrix.   Its upper section consists of pink, brown and whitish 
rhyolitic and rhyodacitic tuffs.  The rocks are massive and present pseudostratification locally. 
 
The sequence rests discordantly and sub-horizontally over the cretaceous rocks and over the 
Coastal Batholith units.  It is considered to belong to the Tertiary (Miocene) Era, with a 
thickness of about 120 meters.  It has minor outcrops on both sides of the Topará creek and in 
some reduced sectors in the neighborhood of the Venturosa creek, where it forms small hills 
with moderate slopes. 
 

• Cañete Formation (Qp-c) 
This is a formation of continental origin, formed by old alluvial accumulations coming, from 
dejection cones, that have formed semi consolidated polymictic conglomerates, with rounded 
to subrounded gravels and with lenticular sand intercalations, with varied granulometry, that 
may present cross stratification. 
 
The lithology changes southwards, as in cliffs in the Jahuay area and the Topará creek.  The 
base of the sequence is formed by fine to coarse sand with some layers of small gravels, and 
towards the top it becomes a silt-clay mixture, with fine to coarse sand embedded in continual 
and lenticular layers.  These layers present some horizons with cross-stratification. 
 
These conglomerate deposits correspond to the Pleistocene Quaternary.  The thickness of this 
formation ranges from 100 to 200 meters.  This stratigraphic unit occurs quite widely in the 
Pampas Cinco Cruces and in Jahuay.  Eolian sands conceal the deposits in some locations.  
 

• Alluvial Deposits (Qr-al) 
These deposits consist of fluvial accumulations of loose and consolidated materials of a 
heterogeneous or heterometric nature that have been transported at great distances by the 
fluvial currents.  They are formed by rounded or sub rounded blocks, cobbles, and gravels, 
covered with a sandy silty matrix, that was deposited during the Holocene.  They occur as 
long and narrow strips  (terraces) along the Topará creek. 
 

• Torrential Deposits (Qr-to) 
These deposits occupy the beds and margins of the dry creeks, but are activated in the wet 
seasons.  They are formed by old and recent accumulation of gravels, pebbles, and sub 
angular to angular blocks, with abundant sandy or silty-sandy matrix.  They are not very 
cohesive or dense.  We can find examples of these deposits in the Venturosa, Cansa Caballo 
(Culebrilla) and Huamanpuquio creeks. 
 
It is important to mention that the beds of the creeks narrow gradually in the coastal plains as 
they move downgrade.  In some sectors, eolian sands obstruct the course of the creeks. 
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• Colluvial Deposits (Qr-co)    
These accumulations are made of material of different sizes, but are homogeneous in 
lithology.  They are located in a silty or sandy matrix that is distributed unevenly in the sides 
and bases of the hills.  They have been formed by the alteration and disintegration of the rocks 
located on the sides of the adjacent upper levels.  They contain gravels and angular to sub 
angular blocks distributed haphazardly, without any selection or apparent stratification and 
with a regular to poor consolidation.  Occasionally they contain some lenticular sandy silt 
horizons. 
 
In some sectors, these materials cover older alluvial or torrential deposits.  In other stretches, 
eolian sands cover the colluvial deposits. Because they have a small extension, only the most 
obvious outcrops are identified in the geologic map enclosed. 
 

• Eolian Deposits (Qr-e)    
The wind deposited these accumulations of sand on the plains.  They comprise the coastal 
peneplains and sit on the low sides of the Andean hillsides.  The sands have a fine to medium 
grain and are of light gray color because of their high quartz content. 
 
In the area of study, the eolian deposits form sand layers that are several meters thick and 
cover great extensions of land.  In some locations, the form sand dunes and show ripple 
marks. Near the rock outcrops, these accumulations contain a high proportion of biotite mica. 
These deposits are dated as Late Quaternary. 
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Figure 5.1.2-1 Chronostratigraphic column 
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Intrusive Rocks  

Intrusive rocks are represented by a set of intrusions of the Coastal Batholith, whose 
petrological classifications present a wide range of variation (granodiorites, monzonites, 
granites, tonalites, diorites and gabbros).  These intrusive bodies are exposed towards the East 
of the evaluated areas, where they occur as prominent hills with a moderate to abrupt relief. 
 
The intrusion of the Coastal Batholith is dated as Cretaceous, and has been divided in great 
plutons, also known as super units. The following plutons have been identified in the study 
area: 
 

• Patap Super Unit 
This super unit constitutes the first intrusive episode of the Coastal Batholiths.  It is 
distinguished by presenting lithology, grading from gabbros to diorites (K-gbdi-p), with 
mesocratic to melanocratic characteristics and with variable textures.  Their alteration 
minerals are also variable. 

• Incahuasi Super Unit 
This super unit mainly consists of tonalites and granodiorites (k-tgd-i), including some 
cream- gray color quartz-diorites, with reddish-brown tonality and porphyritic texture. 

• Tiabaya Super Unit 
This super unit is the youngest member of the batholithic components in the area of study.  
Most of the outcrops are granodiorites but with variations that range from tonalite to 
monzogranite (k-gd.mgr-/t, k-tgd-t). It presents grayish colors with cream and reddish 
tonalities.   
 

In general, these intrusive rocks from the Coastal Batholith would be useful in constructing 
breakwater dams.  Structurally these rocks appear in banks with a moderate thickness with a 
high superficial fracturing (diaclase).  Physical weathering can significantly alter the surface 
of these rocks, as it erodes them and produces colluvial accumulations of grits and coarse 
sands in the sides and base of hills. 
 
That being said, when the rocks are “fresh”, they present good competence and great 
hardness, which make them suitable for the construction of breakwater dams.. 
 
On the other hand, as the sedimentary and plutonic lithological units that outcrop in the area 
of the lease do not contain sulfurated or copper oxide minerals, no acid drainage is likely to be 
generated. 

5.1.2.2 HISTORICAL  GEOLOGY   

The historical geology of the region is the result of the several geotectonic events.  It starts 
with the deposition of sedimentary and volcanic-sedimentary materials from the Cretaceous 
on an oscillating basin. After this sedimentary stage, the first event of the Andean geotectonic 
cycle (Peruvian phase) occurred during the Upper Cretaceous. This event uplifted the Andean 
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rock blocks to moderate levels and initiated the intrusion of the extensive Coastal Batholith, 
whose outcrops are mainly exposed in the eastern sector of the area of study. 
 
The third stage of the Andean geotectonic cycle (Quichuana phase) occurred during the Plio-
Pleistocene times.  It moderately folded and raised the rocky block of the western slope, 
forming the hilly and mountain relief that is characteristic of the middle Andean area and the 
western foothills.  This epeirogenic uplift was accompanied by an intense denudation and 
accelerated dissection which enabled the Andean rivers and creeks to establish their courses, 
as in the case of the Topará, Cansa Caballo and Venturosa creeks. 
 
Climatic oscillations during the Pleistocene caused an intense alluviation. This resulted in the 
Cañete formation that formed the coastal plains that extend in the lower sector of the area of 
study and which eolian sands partially cover.  In Holocene times, and in arid to semi arid 
climatic conditions, a new series of alluvial, torrential colluvial and eolian sediments were 
deposited. 

5.1.2.3 STRUCTURAL GEOLOGY 

In the area of study, the sedimentary formational and the volcanic-sedimentary units present 
an intense deformation as a consequence of the Andean tectonic phases.  The Coastal 
Batholith follows a NW – SE orientation, clearly parallel to the littoral.  Its location is 
probably a consequence of an area of faults.  In this geological environment, the following 
structures have been identified: 

Faulting 

• Tectonic Faults: The study area includes faults that affect the intrusive and volcanic-
sedimentary rocks.  These faults do not present any risk as they are quite old and inactive.  
The most important faults include: 

 
Fault with NE-SW direction:  The upper stretch of the Topará creek courses through this 
12 km-long fault.  The fault affects the tonalites and granodiorite bodies transversally in 
the Incahuasi and Tantará super units. 
 
Fault with NW-SE direction: This 10 km-long fault cuts the Topará and Culebrilla creeks 
transversally.  In the latter, the fault starts a deflection to change to a NE-SW direction in 
its northern stretch.  Structurally, it truncates the outcrops of the Patap and Tiabaya 
plutonic bodies. 

 
• Neotectonic Faults:  According to the document prepared by IGP: “Observaciones acerca 

de la Neotectónica del Perú” (1982), (Observations on Neotectonics in Peru), it is clear 
that no active faults nor earthquakes with focal points have been registered in the study 
area.  Therefore, the influence of neotectonic structures in the area is not an important 
consideration. 
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5.1.2.4 HYDROGEOLOGY 

The hydrogeologic analysis identifies the aquifers in the study area and the way they may be 
affected by quarry operations.  This study utilized a study area of 395 km2 to ensure adequate 
understanding of the hydrogeological aspects of the region.  
 

• Topography 
The anticipated location of the quarry extraction works is located over 1000 m., with a 
difference of 600m with the level of the Rio Cañete valley. 
 

• Influence of the Geologic and Geomorphologic Frameworks over the Hydrogeology 
in the area of study 

Geologic, geomorphologic and structural factors have formed the basins of the aquifers and 
determined the potential volume of water in each.  These factors have also formed the 
drainage network, the main branches of which are the Cañete River and the Topará Creek. 
 
There are two main hydrologic groups of rocks:  the consolidated pre-Quaternary rocks and 
the old and recent alluvial Quaternary rocks.  These latter are from the Pleistoce sediments of 
the Cañete Formation.  They are characterized by impermeability, fluvio-alluvial sediments 
which formed the alluvial cone of the rivers, and desert alluvial accumulations of the creeks.  
The composition of the alluvial sediments includes boulders (intrusive and volcanic) of 
different sizes and some layers of sand, silt and clays (sometimes inter fingered).  The recent 
alluvial and torrential deposits are restricted to narrow bands on both margins of the Topará, 
Cansa Caballo (Culebrilla) and Venturosa creeks. 
 
Another important factor are the igneous outcrops that correspond to the Western Andean 
foothills and are cut by creeks of variable lengths and widths.  Thus, the Topará creek, which 
collects the rain water of higher zones, presents better conditions for the storage of 
groundwater because of its length and width.  By contrast, the Culebrilla (Cansa Caballo) 
creek, where the quarry is located, has a short course and has little capacity for storing and 
infiltrating groundwater.  The angular and sub angular materials that fill this creek are a result 
of the relatively limited flows - the creek remains dry for most of the year. 

 

• Superficial Hydrology  
The hydrography of the study area is mainly formed by the Topará, Cansa Caballo 
(Culebrilla) and Venturosa creeks, with narrow valleys.  The most important one is the Topará 
creek that only presents runoff during the wet season, from December to April.  Such creeks 
lose water by evaporation and infiltration.  The infiltration is minor in the Topará.  In the 
study area, the superficial waters do not run to the ocean.  To the North, near the evaluated 
area, the Rio Cañete River produces significant volumes of water throughout the year. 
 
Dry and inactive creeks are located on higher grounds.  They carrproduce landslides or 
“huaycos” very sporadically.  This part corresponds to untilled land with scarce vegetation. 
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• Underground Hydrology  
Aquifers are fed by the infiltration of rainfall that occurs during annual wet seasons. 
 
The aquifer is circumscribed to the narrow margins of the Topará and Cansa Caballo creeks.  
Thus, the limits of the reservoir are the impervious Pleistocene rocks previously described.   
The rock base is formed by the intrusive igneous and volcanic rocks of the Western Andean 
foothills. 
 
Groundwater is rarely accessed from the middle of the Cansa Caballo and Topará creeks, or 
from near the littoral, South of the Melchorita beach.  These areas are non-consolidated 
sedimentary formations with a lower condition for the flow and storage of underground water. 
 
While in the area of the creek where the GNL-2 quarry is located, there are no major fractures 
or fissures in the igneous outcrops that would favor the infiltration of water. 
 
It is not possible to find an aquifer in the GNL-2 quarry area for several reasons - the small 
dimension of the basin, the difference in elevation between the rivers Cañete and Topará, and 
location of the area over impervious igneous rock with a superficial fracturing that does not 
permit the flow of any fluids.  It is also important to mention that in the area there are no 
significant rainfalls during the year that generate superficial runoff or infiltration. 

5.1.2.5 SEISMICITY 

The Peruvian territory is located in an area with the highest seismic and tectonic activity on 
the planet.  Fourteen percent of the planetary seismic energy is released on Peru’s continental 
border.  Therefore the occurrence of earthquakes with great intensity in the general region fo 
the quarry can be expected during its useful life.  The seismic activity of the region is related 
to the subduction of the oceanic plate under the South American continental plate in the 
littoral segment comprised between parallels 2º and 15º South latitude.  The subduction takes 
place at a rate of about ten centimeters a year, causing frictions of the earth’s crust, with the 
resulting release of energy through earthquakes, which generally is more violent when the 
origin is more superficial. 
 
Earthquakes in the region originate from the cortical frictions due to the subduction of the 
oceanic plate under the continental plate.  Therefore, earthquakes are generally more intense 
in coastal regions.  Their intensity decreases towards the highlands and the jungle, where the 
subduction and cortical friction are gradually deeper.  The remote areas in the Amazon 
experience fewer seismic events than coastal areas because the subduction under this region 
occurs at greater depths. 
 
The study area is located in an area with a high risk of seismic activity.  Earthquakes are 
relatively frequent in this area and relatively severe as they occur quite near the surface.  
According to the Instituto Nacional de Defensa Civil (INDECI National Institute for Civil 
Defense) the study area is located between areas of intensity VIII and IX in the Seismic 
Intensity Map, based on the modified Mercalli scale. (See Figure 5.1.2-1).  
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Figure 5.1.2-2 Seismic Intensity Map - Perú 
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In the last 450 years, the South central area of the country has suffered more than 19 telluric 
movements with intensities that range between class VII and class IX in the Modified 
Mercalli Scale. In 1966, 1970 and 1974, very strong earthquakes affected the region.  After 
1974, there was a “seismic calm” of about 23 years that was broken by the earthquake of 
1997.  This earthquake had a magnitude of 6.5 and destroyed most of the city of Nazca.  The 
most recent event in this region occurred in 2001, when an earthquake with a magnitude of 
6.9 struck Camaná (Arequipa), and neighboring areas. 
 
The seismicity may different consequences on the medium in reference, particularly due to 
the nature of the relief, the nature of the existing materials and the climate in the region.  The 
quaternary loose formations present the highest risks as they have been recently accumulated, 
are scarcely consolidated, are deposited near or between rocky massifs which would 
inevitably give way to a refraction of the seismic waves increasing the level of vibration.  
Among these deposits, the colluvial accumulations are the most unstable because of their 
inclination and limited cohesion. 
 
It is also important to keep in mind that an earthquake could trigger the fall of rocks and 
landslides in the scarped sections of the rocky slopes, especially in those areas affected by 
superficial diaclase or intense weathering. 
 
Table 5.1.2-1 presents the seismic characteristics for the region. The Appendix lists the most 
important earthquakes that have affected the region. 
 

Table 5.1.2-1 Seismic characteristics 

Place of  Analysis Maximum acceleration 
(g)* 

Effective acceleration 
(g)* 

Acceleration (g) 
for the Pseudo-static 

analysis 
HUMAY (-75,75 - 13,69) 
LURIN (-76,82 – 12,21) 
CHILCA (-76,67 - 12,44) 
CAÑETE (-76,34 – 13,03) 
CHINCHA (-76,09 - 13,36) 
PISCO (-76,01 – 13,61) 

0.42 
0.44 
0.43 
0.44 
0.43 
0.44 

0.32 
0.33 
0.32 
0.33 
0.32 
0.33 

0.22 
0.22 
0.22 
0.22 
0.22 
0.22 

 

5.1.2.6 APPLIED GEOLOGY  

5.1.2.6.1 The Incidence of Geological Formations in the Project  

To develop the quarry, it will be necessary to construct an access road and platforms to form 
banks, slopes and berms.  The geological formations will directly impact these activities.  The 
most important geological formation or lithological unit is the intrusive rock from the Coastal 
Batholith as it contains the building material.  The quality of these intrusive rocks is related to 
their cohesion and dimensions of blocks not smaller than 1.20m. 
 
The loose deposits (e.g., eolian and alluvial) will also influence the construction of the access 
road.  It will be critical to construct a stable roadbed that can support the anticipated traffic.  
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Also, the physical quality of the materials will be the deciding factor in the building of the 
temporary pier. 
 
Note that the different geological formations have no sulfurous or oxidized minerals.  
Therefore, the extraction activities will not generate acid rock drainage (ARD).  
 
The incidence of geological formations in the project is summarized in table 5.1.2-2. 
 

Table 5.1.2-2 Incidence of the Geological Formations in the Area of Study 

Geological Formation Symbol Lithology Surface (area) Percentage 
(%) 

Quilmaná Formation Kis-q Andesite   

Coastal Batholith  
 
K 

gdmgr 
tgd 

gbdi 

Granodiorite, monzogranite, 
tonalite, granodiorite, 
gabbrodiorite, diorite 

  

Pocoto Formation Ts-p 
Agglomerate sandstones, 
volcanic conglomerates, 
andesites and rhyolitic tuffs. 

  

Cañete Formation Qp-c Conglomerates   

Alluvial Deposits Qr-a Pebbles, gravel and sands.   

Torrential Deposits Qr-co Blocks, gravels, sands and 
silts.   

Eolian Deposits Qr-e Fine to medium sands   

Colluvial Deposits Qr-co Gravels, sands and silts   

 

5.1.2.7 RESULTS  OF  THE  GEOTECHNICAL  EVALUATION 

The seven (7) samples collected in the field were sent to SENCICO Laboratory of Materials 
Testing, where the textural classification was performed in the American Soil Classification 
Unified System (SUCS) and the Atterberg limits were determined. These last parameters are 
indispensable to judging the plasticity conditions of the rocks. 
 
In desert environments, sand accumulations are relatively abundant and are characterized by 
high permeability, low plasticity and low carrying capacity. Such sand accumulations are also 
found in plains or hilly lands, in an essentially arid medium. 
 
The results obtained are based on an interpretation of the geomechanic properties of the 7 
samples.  Table 5.1.2-3 presents the results of the SUCS classification for the samples.  The 
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chain of custody and the laboratory analysis reports are enclosed in the appendices. Also the 
main geomechanic properties of the rocks are presented in the appendixes. 
 

Table 5.1.2-3 SUCS Classification Results 

Sample LL (%) PL (%) PI (%) SUCS 
Classification 

GE – 01 NP NP NP SW 
GE – 02 NP NP NP SW 
GE – 03 NP NP NP SP-SM 
GE – 04 NP NP NP SW 
GE – 05 NP NP NP GP-GM 
GE – 06 NP NP NP SP-SM 
GE – 07 26.1 17.8 8.3 CL 

Source: Walsh, 2004 
LL = Liquid Limit   LP = Plastic Limit   IP = Plastic Index   NP = Non Plastic 

 

The geotechnical characteristics of the sedimentary units according to SUCS classification 
aredescribed below: 
 
CL soils - These recent alluvial soils comprise the alluvial terraces and are constituted in the 
surface by silty-clays.  These soils have low to intermediate plasticity, an intermediate 
compressibility and expansion, and are practically impervious when compacted.  They have a 
soft consistency, and a low to very low carrying capacity.  In general, these soils are found in 
relatively flat areas. The sample taken in these lands was the GE-07. 
 
SW soils - These soils are found in hillsides with a plutonic substratum. They are formed by 
well-balanced sands, with scarce fine elements.  Their degree of compressibility and 
expansion is virtually zero.  Their drainage ranges from excellent to poor.  The compactions 
vary from permeable to impermeable.  They exhibit good resistance to shear, a negligible to 
low compressibility, and have an intermediate carrying capacity.  Their texture reflects the 
location of these soils, where the fine elements have been carried by the wind or the sporadic 
rains. The SW samples were GE-01, GE-02 and GE-04. 
 
GP-GM soils - These soils form the sides of hills with a volcanic substratum.  They are 
comprised of a poorly graduated mixture of gravels and sands with few fine elements.  Their 
degree of compressibility and expansion is low and they have good to moderate drainage.  
They are characterized by low plasticity and expansion, a negligible to low compressibility, 
and an intermediate carrying capacity.  Their granularity reflects the lithology of the 
substratum and their location in the slopes. The GP-GM sample was GE-05. 
 
SP-SM soils - These soils of the plains are formed by siliceous clear sands or average to fine 
grain with no plasticity.  They are gritty, silty sands, and poorly sorted.  Their scarce fine 
elements do not affect drainage or the soil resistance properties.  They have excellent 
permeability, almost no compressibility, expansion and excellent drainage.   They are loose 
soils with a high susceptibility to liquefaction and a low carrying capacity, with a plasticity 
index less than 1.  The SP-SM sample was GE-06. 
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5.1.2.8 CONCLUSIONS  

• The geology of the area contains intrusive, resistant and compact materials that can be 
used to build a breakwater. 

 
• Due to the geological and topographic conditions of the area, the quarry operations 

should not affect groundwater.   
 

• Seismic activity occurs in the region surrounding the project area, but the project area 
itself is quite stable due to its compact rocky formations.  That being said, there is 
some instability in the colluvial accumulations in the hillsides. 

 
• The Culebrilla creek may present brief and weak superficial water runoffs seasonally 

in the area of the quarry. 
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5.1.3 GEOMORPHOLOGY AND PHYSICAL STABILITY 

The GNL-2 quarry is located in the lower level of the western mountain front of the Andean 
Western mountain range and has a very desertic climate.  It has aggressive topography, very 
steep and rocky slopes, and very scarce soil cover. 
 
The mountain front includes the Topará valley.   Seasonal runoffs are common in this area.  
There are also dry creeks that are filled with alluvial materials by landslides or torrential 
mudflows that occurred periodically mainly in the times of the Pleistocene, mainly as mud 
flows or “huaycos”. 
 
At the foot of the mountain front a great plain extends to the West.  The plains are formed by 
a thick cover of desert deposit of a torrential origin, alternated with aeloian (windblown) 
deposits of a great volume.  In some sectors, the desert plains are very flat, and in other cases 
the topography varies by incisions, waves, dunes, or rocky outcrops. 
 
The erosive processes that characterize the morphology of the area are of the desert and sub 
desert types, with semi arid stages or short rainy periods that shaped the landform in past 
times.  Nowadays, the erosive actions are generally quite weak. 
 
This work is based on the photo interpretation of Landsat 7 satellite images of high resolution 
and the review of photogrammetric charts, complemented with direct observations in the 
field. 
 
Volume III of maps present the Geomorphology map (M 5-3) and the Physical Stability map 
(M 5-4).  

5.1.3.1 MORPHOGENESIS 

The mountains of the quarry area were created by the intrusion of the Coastal Batholith over 
the sedimentary formations of the Andean west. This intrusion, which occurred at the 
beginning of the Tertiary, cut the Western Andes in two volcanic and sedimentary blocks - 
one to the East and another to the West, currently in a littoral position.  After the intrusion of 
the Batholith, in the mid-Tertiary some phases of volcanism occurred that affected especially 
the block located to the East of the Batholith, while to the West the phases of marine 
regression and transgression were alternated. Some of these left modern calcareous sediments. 
 
The general uplifting of the Andes occurred by the end of the Tertiary and formed the present 
rough landform of the mountain range.  During this lengthy epoch, drought with periods of 
episodic torrential rains spurned the development of the great plains that are now found to the 
West of the Andean mountain fronts, which descend gradually from some 500 m. to the 
littoral. 
 
The erosive processes of the study area are typical of those in desert and semi desert regions.  
Sheet floods and rill washes have pulled particles and rock fragments from the mountain front 
and deposited them in the piedmont plains.  The mountain front also has some small creeks, 
through which voluminous mud flows descended frequently during the wettest phases of the 
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Quaternary.  These mudflows contributed to the formation of the thick alluvial load that 
covers the plains. 
 
The plains are comprised of old alluvial sections of gravel and semi rounded fragments, 
alternated with deposits of aeolian sands from the driest climatic phases.  Nowadays, the 
erosive actions are very weak, reduced to sporadic runoffs and small mudflows from the 
mountain that advance slowly along the plain.  However, during exceptional events such as El 
Niño, erosion from overflowing streams can be quite significant.  The aeloian action is more 
constant, but the winds are not very strong, as they rarely surpass 50 km/h.   

5.1.3.2 PHYSIOGRAPHY 

The physiographic context of the project is that of the desert.  Winter fogs shape the coastal 
deserts.  By contrast, the inland deserts are characterized by sunny and warm weather, and 
plains, hills, and mountains.  The inland deserts contain a few valleys with seasonal runoff, as 
in the case of the Topará creek. 
 
At the end of this chapter, Table 5.1.3-1 presents a descriptive diagram with the 
characteristics of the different geomorphologic units.   

Plains 
 
An extended plain lies at the foot of the mountains and stretches to the Pacific, descending 
from approximately 500 m.  Slopes range from 0 to 15%, and originated from the cumulative 
action of external erosive agents. Areas with little to no slope are present because of the 
alluvial and aeloian erosive actions.  The following landforms have been identified in the 
geomorphologic map: 
 

• Recent valley alluvial terrace (Symbol Ta) 
These landforms were created by the accumulation of the creeks that pass through the area of 
study and descend from the Andean foothills, as in the case of the Topará creek which 
contains some terraces on its margins. The lowest level is the current floodplain, while the 
other levels are some tens of meters high.  These terraces are comprised of stratified banks of 
sands, silts, and round gravel, with a very small proportion of clay.   
 
The Topará creek, when leaving the mountain range and entering the coast, extends into 
plains with dominant slopes of 0 to 4%.  It also includes sections with slopes of up to 10%. 
 
A large part of this unit is used for crops that utilize natural water flows, or water that is 
pumped from the ground.  The crops modify the upper layers of the soil. 
 
The Topará narrows in its lower sections.  In some sections it is covered by layers of aeloian 
sand, as the seasonal runoffs rarely reach this sector. 
 

• Dry torrential Riverbeds (Symbol Cts) 
These are narrow riverbeds that come from the Andean foothills and are formed by gravels 
and semi-rounded fragments that are wrapped in fine sand and silts.  Runoff events and small 
mudflows course through these riverbeds on occasion, moving slowly through the plains 
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because the flows filter quickly through the highly porous materials.  During major El Niño 
events, these creeks may have an important but short role in presenting important erosion 
risks. 
 
The dominant slope in these riverbeds is 0 to 4% with small undulations and topographic 
variations, due to the unevenness of the rocky substratum and the Quaternary cover. 
 
The mid and the lower stretches of these riverbeds are covered by layers of sand that build up 
and eventually obstruct their way.  This is due to the large periods of time that pass between 
important runoffs. Among these creeks we can mention: Venturosa, Cansa Caballo 
(Culebrilla) and Huamanpuquio. 
 

• Desertic plains (Symbols Po and Pfd) 
Desertic plains comprise the largest part of the barren coastal plains in the area of study.  The 
slope in these plains ranges between 0 and 15%. In the geomorphologic map, two units per 
slope have been identified:  the flatter, called plains and desert undulations (symbol Po), has 
a slope of 0 to 5%. The steeper units are called strongly dissected desert plains with slopes 
between 5 and 15% (symbol Pfd). 
 
Both forms of plains originated from flattening processes of the final foothills of the mountain 
range that occurred in the coast during the brief but intense rainy phases during the 
Quaternary and the pre-Quaternary eras. These rainy phases produced landforms with slopes 
more or less uniformly inclined towards the sea.  These are the great west glacis or inclined 
flattenings that originate at the foot of the mountain. 
 
Creek runoffs later dissected these inclined plains into somewhat parallel sections. In 
addition, the rocky outcrops from the substratum caused the erosion to occur in generalized 
undulations.  The aeloian activity caused the greatest irregularity in topography of the coastal 
plains by forming dunes in certain areas and digging depressions in others. . 
 
These piedmont plains constitute the physiographic group over which the access road to the 
quarry will be built. 
 

• Colluvial Cones  (Symbol Cc in the map) 
The colluvial cones were formed by colluvial accumulation.  They have a Holocene origin 
and developed at the foot or on the sides of hills and mountain slopes. 
 
The colluvial cones are also called debris cones and have a predominantly gravitational 
origin.  They constitute landforms with 15 to 50% slopes. The bases of the cones consist of 
thick fragments, while the tops are comprised of smaller and finer materials. 

Hill areas   
 
Among the piedmont interior plains and the last western foothills of the Western Mountain 
Range, some hills appear from the rock substratum and are partially covered by aeloian sands.  
The substratum is mainly volcanic and the rocks are not very greatly weathered.  In the 
geomorphologic map, the following units have been identified: 
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• Desert Hills with aeloian cover. (Symbol Cd in the map).  
These rough hills have aeloian covers and slopes generally ranging between 25 and 50%.  The 
elevations are less than 300 m, measured between the peak and the respective base.  These 
hills are usually found as the final spurs of the Andean foothills, forming low orographic 
systems that alternate with the coastal plains.  In most cases, they correspond to the outcrops 
of the Mesozoic volcanic and sedimentary rocks. There is also an important system of hills 
that corresponds to landforms of Quaternary alluvial accumulations.  Tectonics uplifted these 
hills and erosion further isolated them.  
 
The rocky outcrops of the hills are equally as compact as the mountain slopes.  Additionally, 
the lesser degree of slope makes them less sensitive to the seismic waves and erosive actions 
that may occur in the desert.  By contrast, several hills have thick aeloian covers (e.g., Loma 
Negra hill) that are sensitive to erosive agents and seismic movements, especially when their 
slopes are steep. 

Mountain Front     
 
The GNL-2 quarry lease is located in this area.  As its name suggests, the Mountain Front is 
an aggressive physiographic group, with slopes that correspond to the western foothills of the 
Andes.  The slopes are mainly formed by intrusive rocks that rise above 500m.  The height of 
the slopes range from 500 to more than 1,000 m above the coastal plain, and the predominant 
slopes range from 20 to more than 35°.  The lease is located on slopes with altitudes of 900 to 
a little more than 1,400m., but the area of study considers slopes located more to the east of 
the quarries, that rise a little above 2,000m. 

 
The hills have surfaces formed almost completely by rocks, or else, they are covered by 
several decimeters of particles of an aeloian origin or produced by physical weathering.  In 
the area of study, sand covers most of the western slopes in contact with the plains.  Even the 
hills that are located between these plains have several meters of this cover.  A little farther to 
the east, at the same elevation of the GNL-2 quarry, the rock formations appear to be covered 
by centimeters or decimeters of silts, weathered sandy material, and incipient soils, especially 
at higher ground in less desertic areas near 2,000 m. 
 
The coastal Batholithis, a compact and impermeable rock formation, has caused the 
superficial runoff of sheet floods and rill washes.  As these runoff events do not easily 
permeate the soil, they eventually dry on the surface.  This has resulted in numerous 
watercourses being dry, along with very sporadic and reduced flows. 

 
In the geomorphologic map, the mountain slopes have been categorized in three morphologic 
groups based on their altitudinal and climatic differences: 

 

• Desert Mountain Slopes  (Symbol Vmd in the map)    
These are the lower slopes in the western Andean flanks, which are located on the coastal 
plain between 500 to 600 m and around 1,000 m.  They have an aggressive topography and 
are generally characterized by very dry slopes with almost no vegetation.  In places, they are 
covered by a thick layer of aeloian slimes and very fine sands that develops a numerous 
furrows, including some that are decimeters deep.  Sporadic and brief rainfalls cause the 
furrows.  
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• Sub desert mountain slopes  (Symbol Vmsd on the map)    
These are the slopes of the western Andean flanks that are located above the desert slopes, 
approximately between 1,000 and 1,400 m.  They have an aggressive topography, with dry 
slopes with almost no vegetation except for some scattered cacti.  These slope have rockier 
surfaces than those of the lower floors, as the cover of aeloian silt and very fine is thinner.  
The cover is thinner because the aeloian particles must travel a greater distance from the 
desert plains from which they originate, and also because the rains are somewhat more 
frequent and they wash away the cover of loose particles on the hillsides. 
 

• Semi arid mountain slopes (Symbol Vmsa on the map)   
These are the slopes of the western Andean flank, which are located above the sub desert 
slopes, around 1,400m.  They have a very aggressive topography, with arid slopes and almost 
no vegetation, except for some scattered cacti.  In contrast to the sub desert mountain slopes, 
the semi arid mountain slopes are covered by seasonal herbage during the short slightly wet 
period from January to March.  The surfaces of the slopes are quite uneven, with numerous 
rock outcrops and colluvial deposits, and with some sectors of aeloian slimes and incipient 
soils.  These environments are highly erosive during the short wet season.  The watercourses 
are highly torrential and discharge mud flows that are considered as “huaycos”. 
 
These slopes are located to the East and Northeast of the quarry and are not adjacent to the 
proposed quarry area.  Therefore, any erosion that may occur in the quarry would have no 
affect, except for the alluvial load that descends to the valleys and then circulates among the 
dry creeks to the plains where the access roads are located. 

5.1.3.3 COMPLEMENTARY PHYSIOGRAPHIC FEATURES 

The geomorphologic table presents physiographic features overlaid with the cartographic 
units that describe and characterize the landform.  Among these features, it is important to 
mention the following: 

• Sub-basin Divides: These are the lines that connect the highest topographic points, that 
separate the mountain sides from one or another hydrographic basin. 

• Glacis: These are indicative traces that show the existence of flat inclined surfaces 
towards a uniform direction.  The weft in its cartographic representation indicates the 
direction of the inclination.
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Table 5.1.3-1 Description and Distribution of Geomorphologic Units 

Influence in the outline 
Geomorphologic Units Origin Slope Lythological 

Composition 
Location and/or 

Altitude Erosive Processes Area  
(Ha) 

Percentage 
(%) 

Recent Valley Alluvial 
Terraces (Ta) Slope 0 to 2% Current waterbeds 

and terraces 
Floods and 
undermining   

Plains and Desert 
undulations (Po) Slope 0 to 5% Slight aeloian erosion   

Strongly dissected 
desert plains (Pfd) 

Aggradation 

Slope5 to 15% 

Gravel, sand and 
silt banks with a 
mostly alluvial 
origin, with 
aeloian sand 
cover. 

Pampas and 
Piedmonts 
 

Slight aeloian erosion, 
and sporadic low 
intensity runoffs. 

  

Dry torrential 
riverbeds (Cts) Slope 0 to 4% 

Gravel, sand and 
silt banks with a 
torrential origin 

Pampas and Andean 
foothills Torrential erosion   

Plains 

Colluvial Cones (Cc) 

Denudation 

Slope 15 to 50% Scouring 
accumulation 

Hilly or mountain 
slopes Sporadic landslides   

Hills Desert Hills with 
Aeloian coverage (Cd) 

Denudation 
and 
Aggradation 

Slope 25 to 50% 
Intrusive and 
volcanic rocks 
substratum 

Final Andean foothills
Slight aeloian erosion, 
and sporadic low 
intensity runoffs. 

  

Desert Mountain 
Slopes (Vmd)   

Sub desert Mountain 
Slopes (Vmsd)   Mountains 

Semi arid Mountain 
Slopes (Vmsa) 

Denudation 

 
Slope 50 to 
more than 70% 
 

Intrusive and 
volcanic rocks 
substratum 

Andean foothills 
Physical weathering 
and sporadic landslides 
and rock fall. 
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5.1.3.4 MORPHODYNAMICS AND CURRENT EROSIVE PROCESSES 

• Weathering  
 
Weathering is a natural process that results in relatively small modifications of the landform 
that are usually hardly noticeable during any given human lifetime. However, in certain areas 
it results in noticeable erosion.  In the case of the area of study, the physical weathering is 
very active in the desert and Sub-desert Mountain slopes, disintegrating and fissuring the 
rocks.  In this environment, weathering turns igneous rocks into sands relatively quickly.  The 
result of this process is the formation of a layer of colluvial sand detritus in the hillsides and 
the foot of the slopes, which contribute to the viscosity of the occasional torrential flows. 
 

• Rock Landslide 
 
Rock landslides are a common phenomenon in the steep slopes of the rocky massifs, 
especially due to the weathering and the occurrence of earthquakes.  The construction of 
access roads can decrease the stability of slopes and increase the likelihood of landslides.  The 
magnitude of the landslides that occur in this region is relatively low, but landslides could 
affect the quarry facilities or the roads built on the slopes.   
 

• Torrential erosion 
 
Torrential erosion is produced in torrents or watercourses of seasonal or sporadic occurrences.  
Within the study area, they occur in the lower Andean sector and the piedmont plains. 
 
The most severe torrential erosion is caused by mudflows in the outlet of the main torrents 
during most of the rainy seasons.  The Topará creek area is particularly susceptible to 
torrential erosion, but this is not relevant to the project as it is relatively far from the quarry 
area. 
 
In order to produce mud flows, torrents must have specific hydro-geomorphologic properties, 
such as: a minimal basin surface that varies according to environmental factors, a pronounced 
slope, impermeable rocks in the substratum, a loose detrital cover, a particular shape and 
internal waterbeds.  These factors sometimes tend to concentrate runoffs and sediments near 
the final outlets, with which the risk of further occurrence of mudflows or huaycos is 
propitiated. 
 
Factors that are favorable to torrents in the project area include the huaycos, the detrital cover 
and the impermeability of the substratum.  However, other factors reduce the likelihood of 
torrents such as the reduced size of the waterbeds, their elongated shapes, their unevenness 
(i.e., full of bends) and their relatively small slopes. 
 
The creeks that present sporadic occurrences of huaycos are Venturosa, Cansa Caballo 
(Culebrilla) and Huamanpuquio. 
 
The Venturosa creek is located to the North of the area of study and is a tributary by the left 
margin of the Cañete River.  Its sources reach 1600m.  It is a torrential creek that in 
exceptionally rainy years transports torrential flows and severely impacts its outlets - the 
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neighboring croplands in the Cañete valley.  Because of its relatively far location from the 
project area, it does not affect the development of the quarry project. 
 
The Cansa Caballo creek, called Culebrilla creek in its upper stretch, has sources that reach 
1800m.  Seasonally, it transports some small water sheets of short duration, but in 
exceptionally rainy years, it does not transport very torrential flows.  The characteristics of 
this creek include a relatively rectilinear character, reduced width, flat bottom and the 
presence of old torrential accumulations.  Its waterbed is narrow and defined with some 
pronounced side gullies.  There are at least two levels of old terraces at its banks.  It is the 
most important creek for the project, as it crosses the whole central area of the GNL-2 quarry.  
In the event of a major event, it may pose safety problems to the projected facilities.  
Therefore, it is recommended that facilities are built on high grounds. 
 
The Huamanpuquio creek is located to the South of the area of study and is a tributary by the 
left margin of the Topará creek.   Its sources reach 2200m.   During the rainy seasons, it 
transports short duration water flows, but in exceptionally rainy years, it may transport 
torrential flows of a medium magnitude.  These flows will lose energy in the creek’s lower 
stretches because the waterbeds widen.  Because this creek is relatively far from the study 
area, it does not affect the development of the quarry project. 
 
Other small creeks, such as the one located north of the Cansa Caballo creek and that goes 
through the GNL quarry lease, present accumulated torrential deposits during climatic stages 
that are wetter than the present one.  They are creeks that were activated along decades and 
only in exceptionally rainy years in the coast. 

5.1.3.5 CURRENT  EROSIVE  PROCESSES  AND PHYSICAL  STABILITY  

Erosive processes are important in some areas within the GNL-2 quarry project.  However, in 
most parts of the area these processes are not significant and in some cases they are virtually 
non-existent.  The weak sporadic summer runoffs do not pose a risk to the physical stability 
of the quarry operations in the mountain front, even though some of these occurrences may 
affect the access roads to the quarries temporarily. This scheme should occur infrequently 
during the two-plus years of the project, unless any extraordinary event such as El Niño 
Phenomena with an exceptional magnitude occurs. 
 
The seismic activity poses a much greater risk in the project area, as it is a risk along the 
entire coast of the country.  That being said, it is not anticipated that the operative component 
of the project will cause significant seismic occurrences, provided that the quarry operations 
are carried out within the normal standards of slope stability for cuts and material dump pits. 
 
Given all these considerations, this section presents a comparative zoning of the different 
media, including their levels of geomorphologic stability.  Such stability is mainly established 
based on the current morphodynamic processes, their physiographic characteristics, and the 
potential conditions to generate erosive actions.  The stability and physical risk map identifies 
the following categories: 
 

• Stable Areas  (Symbol E in the physical stability map) 
 
Stable areas include locales where the current occurrence of erosive actions does not present 
significant deterioration conditions.  These areas can be subjected to substantial 
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modifications.  However, care must be taken not to alter some of the conditions of 
environmental conservation that help ensure the area remains stable.  The areas considered as 
stable are the Undulated Desert Plains, as well as the Recent Valley Alluvial Terraces in the 
Topará creek. 
 

• Slightly Unstable Areas  (Symbols LI in the Physical Stability map)   
 
In contrast to the previous category, slightly unstable areas experience erosion.  This erosion 
does not cause significant environment damage, and it is estimated that these areas do not 
have high geodynamic potential, due to its lithology of the predominance of coherent igneous 
rock.  However, a certain degree of instability is present in the sectors of weathered, fissured 
rocks or accumulation by gravity. 
 
Four kinds of sectors are recognized as slightly unstable: 

• Mountain slopes on the desert and sub desert areas.  Although these areas have a 
rough topography, they are fairly stable because limited rainfall.    

• Desert hills with an aeloian cover.  These hills are covered by very loose sands which 
renders them slightly unstable.  

• Strongly dissected desert plains  
• Colluvial cones.  These areas are only slightly unstable. 

• Moderately Unstable Areas  (Symbol MI in the Physical Stability map)   
 
The areas considered as moderately unstable are the ones that show some visible and active 
morphodynamic actions on the environment.  In that sense, due to their higher slope and 
topographic accidents, the Semi arid mountain slopes have significant instability conditions, 
as the eventual rains, more frequent than in the lower parts, produce active erosive actions, 
such as grooves, ditches and small occasional land slides, on the slopes. 
 

• Unstable Areas   (Symbol  I  in the Physical Stability map)   
 
These areas have the highest risk.   Unstable areas can experience extreme erosion and present 
a high risk for the project during extremely rainy periods.  In this category are located the Dry 
Torrential Waterbeds of the several creeks that descend from the Andean hills sides.  These 
areas periodically erode during short rainy phases in the wettest climatic years.  Through these 
waterbeds descend torrential muddy flows (huaycos) of blocks and water masses, saturated 
with solids.  These flows eventually spread out over the coastal plain and penetrate it 
unevenly.   
 
At least a couple of unstable areas could impact the GNL-2 quarry.   One of them is a creek 
that occurs in the future project site.  This creek’s headwaters reach semi arid sectors where 
there is some frequent rainfall during the summer months.   
 
The other creek called Culebrilla can influence access to the quarry GNL-2.  It should not 
impact the quarry operations themselves as they will take place in the rocky hillsides around 
the creek and would not be influenced by occasional mudflows.   
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5.1.3.6 CONCLUSIONS   

• There are three main geomorphologic areas within the project location.  The first is 
where the quarry project is located.  This sector corresponds to a mountain sector of 
very rough topography in a very desert environment. The second is the alluvial valley of 
the Topará creek, with cultivated soils with a high agricultural value, and which is 
located very far away from any influence or impact from the quarry activities.  The third 
sector is the desert plain, formed by loose alluvial and aeloian materials, through which 
the access road to the quarry will traverse.   

 
• The physiography of the area presents very favorable conditions for the exploitation and 

operations of the quarry.  The location for the quarry itself is basically a barren 
mountain which experiences little erosion, has rather easy accessibility, and whose 
exploitation should not pose significant risk to the physical safety of workers.  The 
plains through which materials will be transported are also very safe.  
 

• The geomorphologic stability is also very apparent in all the sectors.  The area is quite 
stable with the exception of the occasional torrential runoffs that could affect the access 
roads to the quarry. 
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5.1.4 SOILS AND LAND USE CAPACITY  

Soil is one of the most sensitive environmental elements to the actions of nature and mankind. 
Erosion can deteriorate or destroy it in a relatively short period of time, causing serious 
damage to flora and the environment in general. Commercial activities can accelerate 
deterioration of the soil when adequate protective measures are not taken.  
 
The soil evaluation carried out in the area of influence of the GNL-2 quarry identified soil 
types based on the morphological, physical, chemical and biological characteristics of the 
different soil horizons. The soil characterization analysis was conducted in the La Molina 
Agrarian National University (See annex 2.3 in the Volume II of Annex). The volume III of 
maps present the Soil map (M 5-5) and the Major Land Use map (M 5-6). 
 
This study used the guidelines contained in the Soil Survey Manual 1993 and the soils were 
classified to sub-group level using the Soil Taxonomy (2003), both utilized by INRENA. 
 
The soils in the study area are found mainly in marine, alluvial, fluvial, colluvial-alluvial, 
hilly and mountainous landscapes.   
 
Soils in the study area were classified to sub-group level and given a common name. The 
cartographic classification of the soils was made by determining consociations and 
associations.  A consociation is a geographic unit in which one soil type or miscellaneous area 
predominates and covers more than 85% of its area.  An association is a geographic unit in 
which two soil units and/or miscellaneous areas predominate and cannot be separated because 
of the scale used. It also covers 85% of the surface area. Eleven consociations and seven 
associations were found in the study area.  
 
The gradient (slope) of the surface helps determine appropriate uses of soils. Stages of 
gradients were identified to classify the use capacity (Table 5.1.4-1). 
 

Table 5.1.4-1 Gradient phases 

SYMBOL GRADIENT RANGE 
(%) DESCRIPTIVE TERM 

A 0 – 4 Flat to slightly inclined  
B 4 – 15 Moderate to steeply inclined 
C 15 – 25 Moderately inclined 
D 25 – 50 Steep 
E 50 - 75 Very steep 
F +  75 Extremely steep 

The land use potential was established according to Land Classification by Use Capacity 
published by the Ministry of Agriculture (1975), with additions made by ONERN (1980), also 
used by INRENA.  
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5.1.4.1 SOIL CLASSIFICATION AND DESCRIPTION  

The environmental conditions in the zones give the soil a torrid moisture regime.  In other 
words, the soil is dry for most of the year and has thermal temperatures (i.e., the average 
annual temperature of the soil ranges from 15 to 22 degrees centigrade).  The physiography of 
the quarry area consists principally of untilled rocky hillsides with gradients of 50% to more 
than 75%. Access to the quarries is across extensive flat or undulating plains with dominant 
gradients between 2% and 15%.  
 
In accordance with the characteristics described above, almost all the area's soils show poor 
edaphic development. Slight edaphic development is found on the surface where there is a 
greater accumulation of organic material producing a rather darker color; this can be seen on 
small or non-representative areas of the hillsides in the quarry area, where some vegetation 
and winter mists favor this development. Some changes in edaphic development, principally 
physical, can be seen in certain parts of the flat land which give access to the quarry, where 
sub-surface soil horizons are sometimes found to be hardened by flakes of salt and gypsum.  
 
Table 5.1.4-2 shows the soil sub-groups, determined by applying the Soil Taxonomy 
Classification (2003).  Table 5.1.4-3 presents the consociations and associations (cartographic 
units) found in the area.  
 

 Table 5.1.4-2  Natural soil classification 

ORDER SUB-ORDER LARGE 
GROUP SUB-GROUP NAME 

Fluvents Torrifluvents Typic Torrifluvents Topará  
 

Typic Torriorthents Venturosa 

Orthents Torriorthents 

Lithic Torriorthents 
Bolivar 
Caltopa 
Jacalla 

ENTISOLS 
 
 
 

Psamments Torripsamments Typic Torripsamments Estación 
Jaguar 

Typic Haplosalids 
Piaña 
Old terrace  
Dry river  

ARIDISOLS Salids Haplosalids 
 

Petrogypsic Haplosalids Cruz Pampa 
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Table 5.1.4-3 Cartographic soil units 

Consociation Symbol Proportion (%) Gradient  

Topara To 100 A 

Jaguay Jg 100 A 
B 

Estación Es 100 

A 
B 
C 
D 

Río Seco RS 100 A 
B 

Piaña Pi 100 B 

Terraza Antigua TA 100 B 

Cruz Pampa CP 100 

A 
B 
C 
D 

Caltopa Cp 100 C 
D 

Venturosa Ve 100 
A 
B 
C 

Miscellaneous Cauce MC 100 B 

Miscellaneous Pedrones MPe 100 B 

ASSOCIATIONS    

Estación – Cruz Pampa Es - CP 60-40 C 

Estación – Caltopa Es - CP 60-40 D 

Caltopa  - Miscellaneous Rock Cp - MR 60-40 E 
F 

Bolivar - Miscellaneous Rock  Bo - MR 60-40 E 

Jacalla  - Miscellaneous Rock  Jc - MR 60-40 E 
F 

Miscellaneous Rock – Caltopa MR - Cp 60-40 F 

Miscellaneous Rock - Jacalla MR -Jc 60-40 F 

 
The main soils found in the study zone are described below.  
 

• TOPARA CONSOCIATION (To) 
 
This consociation consists of the Topará soil belonging to the Typic Torrifluvents sub-group.  
It has an ochre-coloured epipedon as its sole horizon and a stratified profile originating from 
materials deposited by Topara creek.  It is located, in part, along man-made terraces that have 
changed the natural gradient of the land.  
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It has an AC type profile with poor genetic development, a flat to slightly inclined (0 to 4%) 
slope, a dark yellowish brown color (10YR 4/4) when moist.  The soil texture is medium to 
moderately coarse (sandy loam) with moderately rapid permeability and good drainage.  
 
The pH of the soil varies from neutral to moderately alkaline (pH 6.7 to 8.4) with a base 
saturation of 100% and low salt content (less than 3.0 dS/m). The surface layer has a low 
organic material content (less than 1.3%), low to medium available phosphorus content and a 
variable potassium content. All these conditions determine that the natural fertility of the 
cultivable layer is low.  
 
The Topará soil is found on gradients phase: flat to slightly inclined (0-4%). 
 

• JAGUAY CONSOCIATION (Jg) 
 
The Jaguay Consociation consists of Jaguay soil belonging to the Typic Torripsamments sub-
group.  It has an ochre-colored epipedon as its only diagnostic horizon and is coarse in 
texture.  The Jaguay Consociation is found on the coastal plain affected by the wind, on 
gradients that are flat to moderately inclined (0 - 15%).  
 
It has a C-type profile, is light yellowish brown in color (10 YR 6/4) to greyish brown when 
dry, it is deep and wind-blown sand is prominent in the surface horizon with medium sand in 
the lower horizons; it has no structure (loose).  
 
The soil is slightly acidic to slightly alkaline (pH 6.8) and its organic material content is 
0.07%. In some cases gravel is present in the profile, with 1.8% free carbonates and a heavy 
salt content (higher than 8 dS/m) at 25 ºC; its natural fertility is low and its natural drainage 
excessive.  
 
The Jaguay soil is found on the following gradients: flat to slightly inclined (0-4%) and 
moderate to steeply inclined (4-15%). 
 

• ESTACIÓN CONSOCIATION (Es)  
 
The Estación Consociation consists of the Estación soil belonging to the Typic 
Torripsamments sub-group.  It has an ochre-coloured epipedon as its sole horizon and a 
coarse texture (sandy). Physiographically it is found on the coastal plain where influenced by 
the effects of the wind, with a flat to steep gradient (0-50%).  
 
Its has a stratified AC type profile, is light yellowish brown in color (10 YR 6/4) to yellowish 
brown (10YR 5/4) when dry, it is deep, has a significant presence of medium sand in the 
surface horizons and fine sand in the lower horizons, and is loose when dry. This soil is 
neutral to moderately alkaline (pH 6.7 to 8.2) with a low organic material content (0.1 to 
0.7%) with a low level of free carbonates (less than 1.3%) and a salt content that varies from 4 
to 8 dS/m at 25ºC; its phosphorus content is low and its available potassium content low to 
medium, which gives its low natural fertility.  
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Estación soil is found on the following gradients: flat to slightly inclined (0-4%), moderate to 
steeply inclined (4-15%), moderately inclined (15-25%) and steep (25-50%).  
 

• RIO SECO CONSOCIATION (RS) 
 
The Rio Seco Consociation consists of Rio Seco soil belonging to the Typic Haplosalids sub-
group. It has an ochre-coloured epipedon and a saline horizon. It is found on the coastal plain 
with a flat to steeply inclined gradient (0 - 15%). 
 
It has an upper horizon of more than 30 cm, with a stratified profile, moderate depth, type 
AC, light yellowish brown in colour (10YR 6/4) to light brown when dry; it has the texture of 
sandy loam to medium sandy, without structure (loose and powdery), loose when dry and 
very friable when moist, its natural drainage is rather excessive. It is neutral (pH 6.6) and has 
an organic material content of 1.14%. Free carbonates in the soil mass are not detectable with 
dilute HCl, its salt content is variable (higher than 15 dS/m) at 25 ºC, and its natural fertility is 
low.  
 
Rio Seco soil is found on the following gradients: flat to slightly inclined (0-4%) and 
moderate to steeply inclined (4-15%). 
 

• PIAÑA CONSOCIATION (Pi)  
 
The Piaña Consociation consists of the Piaña soil type, belonging to the Typic Haplosalids 
sub-group because its epipedon is ochre in colour and has a saline horizon as its diagnostic 
horizon. 
 
This soil is of marine origin, deriving from the ancient sea which emerged with the uplifting 
of the continental plate, it is found on the coastal plain which has a flat to slightly undulating 
relief.  This soil generally contains wind-blown sand on its surface.  
 
It has an AC type profile, it is deep with a surface horizon of 15 to 25 cm, greyish brown in 
colour (10YR 5/2) to pale yellow (10YR 6/3) when dry. Its texture is sandy loam to sandy, 
without structure and loose when dry. Small concentrations of salts that have hardened 
slightly, can be found in the top layer (first 50cm from the surface).  
 
This soil is slightly to moderately alkaline (pH 7.6 – 8.4) and it has a low organic materials 
content (0.4%). It contains free carbonates which react mildly to dilute HCl (1.2 - 2.6%) and 
its salt content is moderate to heavy (greater than 8 dS/m). The available phosphorus content 
is low and the available potassium content is medium. All these conditions determine that the 
natural fertility of the cultivable layer is low. 
 
The Piaña soil is found on the following gradients: moderate to steeply inclined (4-15%). 
 

• TERRAZA ANTIGUA CONSOCIATION (TA)  
 
The Terraza Antigua Consociation consists of the Terraza Antigua soil type belonging to the 
Typic Haplosalids because of its ochre epipedon, which is the sole diagnostic horizon, and 
accumulations of salt in its profile. 
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It is found on slightly undulating parts of the coastal plain with a moderate to steeply inclined 
gradient (4 - 15%). 
 
Its has an AC type profile, is moderately deep, stratified, with a surface horizon of 35 cm, 
light yellowish brown in colour (10 YR 6/4) to light greyish brown when dry. Its texture is 
sandy loam with sand in the surface horizons and coarse sand in the underlying layers; its 
structure is loose when dry and its natural drainage is good to rather excessive.  
 
This soil is slightly acidic (pH 6.2) and its organic material content is medium (2.01%). It has 
free carbonates that are not detectable with dilute HCl. It has a high salt content (greater than 
16 dS/m). All these conditions determine that the natural fertility of the surface layer is low.  
 
Terraza Antigua soil is found on the following gradients: moderate to steeply inclined (4-
15%). 
 

• CRUZ PAMPA CONSOCIATION (CP) 
 
The Cruz Pampa Consociation consists of the Cruz Pampa soil type, belonging to the 
Petrogypsic Haplosalids sub-group because of its ochre coloured epipedon which is the sole 
diagnostic horizon, and a layer encrusted with soluble salts.  
 
It is of marine origin and is found on undulating parts of the coastal plain near the Pan 
American Highway. 
 
The soil is superficial, limited by a layer of encrusted salts, it has an ACkm profile, is light 
yellowish brown in colour (10 YR 6/4) to pale brown (10 YR 6/3) when dry, its is coarse in 
texture (sandy loam to sandy), massive, very hard when dry and its drainage is imperfect. This 
soil contains a layer of sand encrusted with sulphate salts at a depth of 15 to 30 cm.  
 
The soil reaction is slightly acid to neutral (pH 6.5 - 6.8), with a low organic material content 
(less than 2.0%), its free carbonate content is of little significance and it has a heavy salt 
content (up to 148 dS/m). Although the surface layer has a high content of available 
phosphorus and potassium, its natural fertility is low.  
 
The Cruz Pampa soil is found on the following gradients: flat to slightly inclined (0-4%), 
moderate to steeply inclined (4-15%), moderately inclined (15-25%) and steep (25-50%).  
 

• CALTOPA CONSOCIATION (Cp)  
 
The Caltopa Consociation consists of the Caltopa soil type belonging to the Lithic 
Torriorthents sub-group, as it has an ochre-colored epipedon as its sole diagnostic horizon and 
a rocky layer at a depth of less than 0.50 meters. 
 
It is found on moderately steep to steep slopes on the western side of the uncultivated part of 
the study zone.  
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These soils are residual in origin, deriving principally from volcanic rocks, with an ACrR type 
profile and incipient genetic development, moderately coarse to coarse texture (sandy loam to 
sandy), containing between 20% and 50% angular rock fragments (gravel) and having 
excessive drainage.  
 
The soil reaction is slightly acid to moderately alkaline (pH 6.1 - 8.4), with a low organic 
material content (less than 1.4%), low free carbonate content (less than 1.5%) and high salt 
content (from 8 to 15 dS/m ). The low available phosphorus content and available potassium 
content varying from low to high causes  the fertility of the surface layer to be low.  
 
Caltopa soil is found on gradients:  moderately inclined (15-25%) and steep (25-50%).  
 

• VENTUROSA CONSOCIATION (Ve)  
 
The Venturosa Consociation consists of the Venturosa soil type, belonging to the Typic 
Torriorthents sub-group because of its ochre-coloured epipedon as the diagnostic horizon and 
variable content of rocky fragments (gravels).  
 
It is alluvial in origin since it derives from materials deposited by flowing water in creek beds 
and small narrow valleys with flat relief.   
 
The soil has an AC type profile with little genetic development, it is moderately deep to deep 
coloured light yellow-brown (10 YR 6/4) to pale brown (10 YR 6/3), it has a coarse texture 
(sandy loam to sandy), although it is sometimes of medium texture (muddy loam) and 
moderately coarse (sandy loam) with good to somewhat excessive drainage.  
 
The soil is neutral to moderately alkaline (pH 7.2 to 8.3), 100% base saturated, with moderate 
salt content (from 8 to 15 dS/m) and a high content of soluble boron (greater than 6 ppm).  
The surface arable layer contains a low level of organic material (less than 1%), medium 
available phosphorus content (9 ppm) and high available potassium content (260 ppm). All 
these conditions determine that the natural fertility of the cultivable layer is low. 
 
The Venturosa soil is found on the following gradients: flat to slightly inclined (0-4%), 
moderate to steeply inclined (4-15%) and moderately inclined (15-25%). 
 

• MISCELLANEOUS CAUCE CONSOCIATION (MCa) 
 
The Miscellaneous Cauce Consociation consists principally of the miscellaneous unit called 
Cauce, found in the river beds of Topara creek and other smaller water courses, mainly with 
moderate to steeply inclined gradients (4-15%). 
 
This non-edaphic unit consists of deposits of coarse material (gravel, pebbles, and stones) and 
sand and is found throughout the above-mentioned creeks, which are flooded annually during 
the rainy season (December to March). The lithological composition of the coarse material 
varies, principally consisting mainly of intrusive, volcanic and sedimentary rocks.  
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• MISCELLANEOUS PEDRONES CONSOCIATION (MPe)  
 
The Miscellaneous Pedrones Consociation consists principally of the miscellaneous unit 
called Pedrones and is found in the upper parts of certain creeks among the hills, with 
moderate to steeply inclined gradients (4-15%). 
 
This non-edaphic unit is made up of deposits of rocky material, especially gravels, pebbles, 
stones and larger rocks, which cover the entire creek, especially the upper parts and prevent it 
from being used.  
 
The lithological composition of the material is varied principally intrusive rock and, to a 
lesser extent, volcanic rock.  
 

• ESTACION - CRUZ PAMPA ASSOCIATION  (Es - CP)  
 
The Estación -Cruz Pampa Association consists of the Estación and Cruz Pampa soil units in 
percentages of 60% and 40% respectively, both on moderately inclined gradients (15 - 25%).  
This is found on the undulating plain in the Northeastern part of the study area.  
 
The edaphic characteristics of both units have been described earlier.  
 

• ESTACION - CALTOPA ASSOCIATION (Es - Cp)   
 
The Estación-Caltopa Association consists of the Estación and Caltopa soil units in 
percentages of 60% and 40% respectively, both found on steep gradients (25 - 50%).  Also 
found on some hills or moderately steep slopes in the eastern section of the study area.  
 
The edaphic characteristics of both units have been described earlier. 
 

• CALTOPA - MISCELLANEOUS  ROCK  ASSOCIATION  (Cp - MR)  
 
The Caltopa-Miscellaneous Rock Association is made up of the Caltopa soil unit and the 
miscellaneous area unit known as Rock in percentages of 60% and 40% respectively, both 
found on very steep gradients (50 - 75%) and extremely steep gradients (+ 75%). It is found 
on the steep slopes to the west of the untilled land in the study area.  
 
Only the miscellaneous unit is described here, as the soils were described earlier.  
 

Miscellaneous Rock 
 
This non-edaphic unit consists of exposed rock (outcrops) and deposits of loose rocky detritus 
on the sides of hills and mountains having a gradient steeper than 50%.  
 
The lithological composition is varied, including principally intrusive rocks (granodiorite, 
granites, diorites, andesites, etc.)  
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• JACAYA – MISCELLANEOUS  ROCK  ASSOCIATION (JC - MR)  
 
The Jacaya-Miscellaneious Rock Association consists of the Jacaya soil unit and the 
miscellaneous area unit in percentages of 60% and 40% respectively, both found on very 
steep (50-75%) and extremely steep (+ 75%) gradients. It is found on the steep slopes to the 
west of the unused land in the study area. 
 
Only the soil unit is described here, as the miscellaneous area has already been described. 
 

Jacaya soil   
 
Jacaya soil is a member of the Lithic Torriorthents sub-group as it has an ochre-coloured 
epipedon as its diagnostic horizon and superficial soils, being limited by a rocky layer at a 
depth of less than 50 cm.  
 
These soils are residual and colluvial in origin, derived from intrusive rocks, mainly granite, 
granodiorite, diorites, etc., found on slopes steeper than 50% and having an ACrR type profile 
with little genetic development, its texture is moderately coarse (sandy loam), and its gravel 
content fluctuates between 20% and 70%, this later one, when it derives from colluvial 
deposits has excessive drainage.  
 
This soil is strongly acidic (pH 5.5 - 7.,8) with a low organic material content (less than 1.9%) 
and a low free carbonate content (less than 1.0%) and low salt content (less than 4 dS/m). The 
surface layer has a low to medium available phosphorus content and medium to high available 
potassium content, which gives it a low natural fertility.  
 
These soils are very sensitive to erosion because of their steep gradients.   
 

• BOLIVAR - MISCELLANEOUS  ROCK  ASSOCIATION (Bo - MR)  
 
The Bolivar-Miscellaneous Rock Association consists of the Bolivar soil unit and 
miscellaneous rock unit in percentages of 60% and 40% respectively, both found on very 
steep gradients (50 - 75%). They are found on the mountain slopes in the northern sector of 
the study area.  
 
Only the soil unit is described here as the miscellaneous area has already been described. 
 

Bolivar soil  
 
Bolivar soil belongs to the Lithic Torriorthents sub-group because of its ochre-coloured 
epipedon which is the sole diagnostic horizon and rock close to the surface (at a depth of less 
than 0.50 m).   
 
It is of residual origin, deriving mainly from intrusive rock (granite and granodiorite) and is 
distributed on hill and mountain sides.  
 
It has a CR type profile, colored brown to yellowish brown and is very superficial, limited by 
the rock layer; it is found on steep to extremely steep slopes (more than 50%) and its texture 
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is coarse (sand to sandy loam) with a content of 20% to 30% angular gravels and somewhat 
excessive to excessive drainage.  
 
This soil is neutral to slightly alkaline (6.9 to 7.5) with a low organic material content (less 
than 1.0%), low phosphorus content (3 ppm) and high available potassium content (greater 
than 300 ppm), it is strongly saline (more than 30 dS/m).  All of these characteristics ensure 
that its natural fertility is low. 
 

• MISCELLANEOUS  ROCK – CALTOPA  ASSOCIATION (MR - Cp) 
 
The Miscellaneous Rock-Caltopa Association consists of the miscellaneous rock unit and the 
Caltopa soil unit in percentages of 60% and 40% respectively, both found on extremely steep 
gradients (+ 75%). This association is found on the steep slopes in the western section of the 
study area. 
 

• MISCELLANEOUS  ROCK – JACAYA  ASSOCIATION  (MR - Jc)  
 
The Miscellaneous Rock-Jacaya Association consists of the miscellaneous rock unit and the 
Jacaya soil unit in percentages of 60% and 40% respectively, both found on extremely steep 
gradients (+ 75%).  This association is found on the steep slopes in the western section of the 
study area. 

5.1.4.2 LAND  USE CAPACITY 

The land use capacity of the soils is determined using the guidelines of the Land 
Classification Rules published by the Ministry of Agriculture (Supreme Decree Nº 062-75-
AG) and modifications established by the National Office for the Evaluation of Natural 
Resources ONERN. This regulation considers three categories: land use groups capacity; 
capacity classes (agrological quality) and land use capacity  sub-class (limiting factors). 
 
The study area is classified into three land use groups:  land suitable for intensive agriculture, 
land suitable for permanent cultivation, and buffer land.  Each group is described below.  
 

• LAND SUITABLE FOR INTENSIVE AGRICULTURE (A) 
 
The land of this class meets the environmental conditions for preparation of the soil for the 
sowing of herbaceous and small shrubs with a short growing season. The study area contains 
Class A3 lands (low agricultural quality), which  are described below.  
 

Low Agricultural Quality (A3) 
 
These lands are of low agricultural quality because of severe limitations imposed by the soil, 
salinity and drainage. These areas require soil management and preservation work to prevent 
degradation.  Sub-classes A3s(r) and A3sl (r) were identified within the study area.  
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5.1.5 LANDSCAPE 

5.1.5.1 GENERAL 

In evaluating the visual landscape, one must keep in mind that the perception of the beauty is an 
act of interpretation by the observer through his physiological and psychological mechanisms.  
The observer will determine the characteristics of his interpretation, without forgetting that 
landscape is the result of geomorphologic, climatic, biotic and anthropic combinations.  The 
observer must remember that the current landscape is not the end of the process, since it will 
always be subject to changes in time, thus becoming a dynamic assembly. 
 
The objective of this section is it to describe the visual environment where the project will be 
built and describe its value before and after the project start-up. 

5.1.5.2 METHODOLOGICAL ASPECTS 

This study analyzes the relevant aspects considered in the Evaluation of Perceived Landscape 
prepared for the project (see full study in the Landscape Exhibit). This chapter contains a study 
of the basic components of the elements involved both in the composition and formation of the 
landscape, which are observed in order to determine their composition, contrast, and visual 
dominance. Furthermore, this chapter describes the current condition of the landscape according 
to its Landscape Quality1 and Visual Fragility2. 
 
The two study areas include:  
• Area A, corresponding to the GNL 2 Quarry 
• Area B, represented by the Access Road 

 
The Maps Volume contains a map with the proposed zoning for the Landscape Visual Quality 
Evaluation. 

5.1.5.3 PROJECT LOCATION WITH RESPECT TO THE SOIL USAGE 

This section describes the area where the GNL 2 Quarry Project and access road will be 
constructed. This land is classified as untilled land freely available to the State (Supreme 
Resolutions No. 001-99 and 057-2000-AG) ratified by Supreme Resolution No. 026-2002-AG. 
Pursuant to these resolutions and the Zoning Map as well as the Roads of the Provincial Council 
of Cañete (November 1984), there is no compromise of areas destined to urban settlements and 
productive use.  Therefore the projects will not be incompatible with the use referred to in the 
territorial rules. 

                                                 
1 Landscape quality: evaluation in comparable terms of the basic visual characteristics (form, line, color, texture) of 
the landscape components. 
2 Visual fragility: Susceptibility to the change in a landscape when it is put to use. 
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5.1.5.4 RELATIONSHIP AMONG PERCEIVED LANDSCAPE COMPONENTS 

Zone A 
 
Existing visual contrast: The predominant shapes and characteristic colors of Zone A do not 
allow the perception of a visual contract.  The lighting, especially during the daytime, enhances 
the aridness of the environment.   The background settings allow certain variety in perception but 
this is not determining. 
 
Visual dominance: The shape and predominant volume of the landscape are rocky formations 
(mountains), which prevail over other elements of the setting.  The sky as a background setting 
also dominates the scene.  These two elements are the most relevant of the composition of the 
landscape. 
 
Visual characteristics: The most outstanding visual characteristic of this landscape is the 
aridness, due to a low level of chromatic contrast in the location.  
 
 
Zone B 
 
Existing visual contrast: There is no predominant visual contrast, or shapes, or colors, or texture. 
 
Visual dominance: The flat shape of the land and its characteristic color prevail, which, together 
with the background setting are the most outstanding elements of the composition. 
 
Visual characteristics: The main characteristic of this landscape is its area, according to the 
observer’s scale. The uniformity of the composition does not lend to the distinguishing of 
important visual characteristics. 

5.1.5.5 IMPORTANT COMPONENTS AND AESTHETIC POTENTIAL OF THE LANDSCAPE 

Using the information obtained from the foregoing analysis, a table3 was prepared to evaluate the 
landscape’s aesthetic qualities by identifying the most relevant or important elements both in the 
biophysical and architectonic composition. 
 
The following results were obtained from this analysis: Zone A possesses a Medium Landscape 
potential, indicating that certain the elements in the aesthetic composition of the landscape are 
important to the viewer. Zone B possesses a low landscape potential, which indicates that the 
elements have little influence on the aesthetic composition of the landscape. 
 
The three most important elements of composition include the shape of terrain, the scale, and 
axis. The excessive lighting in the study areas causes a dazzling effect to the viewer and reduces 

                                                 
3 Based on the table of Weighted Values in the Environmental Diagnosis of Potentiality-Engineering Applied to 
Industrial Reconversion and to the Reclamation of Degraded Industrial Landscapes- Mariano Seoánez Calvo 1998.  
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his or her ability to identify details.  This data is relevant in the design of measures to recover the 
landscape. 

5.1.5.6 ANALYSIS OF THE VISUAL QUALITY OF THE LANDSCAPE 

This study utilized The Bureau of Land Management’s (BLM 1980) indirect method to assess 
visual quality of the landscape. This method is based on an evaluation of the basic visual 
characteristics (form, line color, texture) of the components of the landscape (morphology, 
vegetation, water, color, background, rarity, human activity). A value is assigned according to a 
criteria of sequence and the total sum of these determines the class of the visual quality, of the 
area under study. 
 
When applying such an evaluation to the zones of the study, the result was that both in Zone A 
and in Zone B, the visual quality of the landscape is found to belong to Class C, described as 
areas of low quality, with very little variety in form, color, line and texture. 

5.1.5.7 ANALYSIS OF LANDSCAPE FRAGILITY AND ABSORPTION CAPACITY 

This study utilized the YEOMANS (1986) method to determine the fragility and the Visual 
Absorption Capacity of the landscape. “Fragility” refers to the susceptibility of the landscape to 
change when it is put into use.  The “capacity of the landscape” refers to its ability to receive 
proposed actions without producing variations in its visual characteristics.  The YEOMANS 
method involves assigning a value to the biophysical factors of the landscape. The values 
obtained are then placed in a formula, which classifies the landscape based on a given scale. 
 
In Zone A, the value obtained corresponds to a Low visual capacity of absorption, which leads to 
the realization of a low fragility of the landscape with respect to specific human activity and the 
low deterioration that the landscape will suffer under the development of certain activities. Since 
the concept of fragility is the opposite to the concept of visual absorption capacity, it expresses 
the high aptitude of the landscape to visually absorb modifications or changes without harming 
its visual quality. 
 
The values obtained in Zone B correspond to a moderate visual absorption capacity.  In other 
words, this scenery is more vulnerable to change and will, experience a greater a deterioration of 
visual quality when construction of the project occurs. 

5.1.5.8 CONCLUSION 

According to the analyses, the quarry area and access road area do not have much aesthetic value 
or manifest much complexity in its composition.  These areas appear to be very common scenes 
which are easy to find along the country’s coast. Both in Zone A and in Zone B, the feeling of 
monotony is accentuated by the visual characteristics such as space, scale and color, which limit 
these landscapes’ aesthetic potential. Tables 5.1.5-1 to 5.1.5.4 show the most noticeable visual 
landscape components and the architectural composition of visual landscape around the influence 
area of the project. 
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Table 5.1.5-1 Most noticeable visual landscape components zone A 
 

COMPONENT 
MOST NOTICEABLE 

VISUAL 
CHARACTERISTICS 

ATTRIBUTES  COMMENTS 

FORM OF TERRAIN 
(RELIEF) Rugged mountain relief 

that stands out in most 
of the scene. 
The area of direct 
influence appears as 
flat desert terrain 
dominated by rocky 
formations. 

Mountain slope 
gradient: from 
50% to 70% 
Plains gradient: 
between 2% 
and 10%. 

Because of the 
topography of the 
scene there is the 
possibility of an 
obstructed view. 

SOIL AND ROCK 

 

Rocky formations, dark 
grayish brown in color, 
with little contrast. 
Rocks dominate over 
the rugged ground. 

Structure: 
Angular gravel 
uncovered in 
mountains; 
thick sandy 
texture soil. 

There is no 
chromatic contrast 
or diversity in the 
soil or in the rocky 
formations, as a 
whole. 

VEGETATION 
 

 

 Scarce vegetation with 
little chromatic contrast 
blending into the color 
of the landscape, 
dispersed along the 
scene. 

Dispersed 
Tillandsias 
(500-700 masl) 
Cactus (700 – 
1200masl) 
Seasonal 
herbaceous 
shrubs (about 
1200 masl) 
Widely 
dispersed hills 

The type of 
vegetation does not 
allow for chromatic 
contrast or 
diversity, giving 
the scenery an arid 
and dry look. 

WILDLIFE 
 
 

The majority of 
existing wildlife is 
nocturnal, blending 
with the texture and 
color of the rock and 
soil. It is difficult for 
the observer to 
distinguish. 
 

Presence of 
reptiles, 
rodents and 
some birds. 

The existent 
wildlife has little 
relevance on the 
composition of the 
scene. 

CLIMATE 
 

Hot, with little rain and 
overcast in the winter 
months. 

Annual average 
temperature is 
20° C 

The sun is very 
bright during the 
day  

HUMAN ACTIVITY There is no evidence of 
human activity  _ _ 
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Table 5.1.5-2 Architectural composition of visual landscape zone A 
 

COMPONENTS 
MOST NOTICEABLE 

CHARACTERISTICS OF THE 
COMPOSITION 

FORM 

 
 

This appears as a three-
dimensional form which 
volume stands out because of 
the visual evenness of the rocky 
formations due to the existing 
tones. Visual dominance of this 
volume, over the other elements 
in the composition.  
 

SCALE - SPACE 

 
 

Taking into account the 
position of the LNG Quarry and 
its area of influence (Zone A), 
the scale is hard for the 
observer to follow. The space 
dominated by the volumetric 
composition.  
 

LINE AXES 

 
 

The axes in the composition 
depend on the position of the 
observer, the further the 
observer the more noticeable an 
axis parallel to the horizon 
becomes. In the quarry area the 
axis develops perpendicular to 
the visual cone’s axis. The 
straight dominates, not so 
continuously, but strong enough 
to determine only one reading. 

 

 

Eje principal 
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COMPONENTS 
MOST NOTICEABLE 

CHARACTERISTICS OF THE 
COMPOSITION 

TEXTURE 

 
 

The texture appears in groups 
and randomly isolated. 

COLOR 

 
 

The colors in the scenery are 
gray, dim brown, without any 
sharp color contrast. 

SCENERY BACKGROUND 

 
 

The sky is this scenery’s 
background. Because of the 
climate of the area, sunlight is 
predominant, accentuating the 
aridity of the terrain . 
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Table 5.1.5-3 Most noticeable visual landscape components zone B 

COMPONENTS 
MOST NOTICEABLE 

VISUAL 
CHARACTERISTICS  

ATTRIBUTES  COMMENTS 

FORM OF TERRAIN 
(RELIEF) 

 
 

Terrain is not so 
rugged, vast plains and 
desert areas.  

Gradient: 
between 2% 
and 10%. 

Due to the type of 
terrain, views are 
very similar during 
the observer’s 
journey. 

SOIL AND ROCK  

 

Predominance of warm 
yellow sandy ground. 

Structure: Soil 
with thick 
sandy texture. 

The continuity of 
the terrain and the 
never changing 
color does not 
make allowance for 
contrast.  

VEGETATIÓN 

 

Scarce vegetation with 
little chromatic contrast 
blending into the color 
of the landscape, 
dispersed along the 
scene. 

Cactus  
 

The type of 
vegetation does not 
allow for chromatic 
contrast 

 
 

WILDLIFE 
 
 

The existent wildlife 
blends with the texture 
and color of the rock 
and soil. 

Presence of 
reptiles and 
rodents. 

The existent 
wildlife has little 
relevance on the 
composition of the 
scene. 

CLIMATE 
 

Typical of the Peruvian 
coast, with little rain 
and presence of clouds 
in the winter months. 

Annual average 
temperature is 
20° C 

The sun is very 
bright during the 
day especially in 
the summer 
months. 

HUMAN ACTIVITY 

 

There is a presence of 
anthropic activity in the 
zone. 

Presence of 
utility 
structures  
(high tension 
towers) 

Changes in the 
composition of the 
scenery. 
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Table 5.1.5-4 Architectonic composition of visual landscape zone B 
 

COMPONENTS 
MOST NOTICEABLE 

CHARACTERISTICS OF THE 
COMPOSITION 

FORM  

 

The scenery as a whole appears 
as a bi-dimensional form, 
almost without perspective, no 
volumetric formations stand out 
to dominate the composition; 
strong presence of horizontal 
planes lead to a plain surface 
view. 
 

SCALE - SPACE 

 

 
 
 
 
This scene is characterized by 
depicting unlimited space, 
denoting a scale which is 
difficult for the observer to 
manage.  
 
 
 
 
 

LINE AXES 
 

 

The horizontal axis is dominant in 
the composition. The horizontal 
line dominates the composition 
organizing its elements 
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COMPONENTS 
MOST NOTICEABLE 

CHARACTERISTICS OF THE 
COMPOSITION 

TEXTURE 
 

 
 

The scene does not present 
many irregularities, the few 
contrast elements appear to be 
randomly dispersed. 

COLOR 

 
 

There is no color variety in the 
scenery; the presence of cream-
like colors is accentuated. 
Because of the existent sunlight 
and the vastness of the scenery 
there is monotony in the color. 

SCENERY BACKGROUND 

 

From the view of the observer, 
both the sky as well as the 
terrain’s surface stand out as the 
composition’s background 
scenery. 
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5.1.6 CURRENT LAND USE 

The purpose of this section is to identify the land uses in the quarry area, the area of influence, 
and the access route.  It includes a map of the different forms of land use, using as a reference 
the International Geographical Union (IGU) Land Use Classification System, which is used 
by INRENA.  This information on land use, when integrated with information from other 
disciplines (soils, geomorphology, hydrology and others) will provide a basis for drafting the 
design and construction plans and designing the mitigation measures aimed to prevent or 
minimize the environmental impacts of the project.  
 
Land uses were identified by interpreting Landsat satellite images using ARC VIEW 3.2 
software and information from a field survey. We also used information from the publication 
entitled “Inventario y Evaluación de Recursos Naturales de la Costa: Cuenca de los Ríos 
Cañete, y San Juan - Topará (ONERN 1970 Y 1971)”, which included an inventory of land 
use in the study area.  
 
Most of the study area consists of desert areas where vegetation is sparse.  The study area is 
primarily unused by humans.  The primary use is traditional farming along Topará creek. .  

5.1.6.1 CURRENT LAND USE CATEGORIES 

Using the IGU Land Use Classification System as a reference, the study area was grouped 
into three categories: Land with natural vegetation, cultivated land, and unused land.  It 
should be pointed out that the IGU system is very flexible and enables the particular 
characterizations of each area to be incorporated.  The land use categories identified in the 
study area are described below.  

5.1.6.2 CULTIVATED LAND  

• Cultivated Land (TC)  
 
This land is located along Topara creek.  It includes a significant proportion of land having a 
high agricultural quality, with the main limitations being fertility and water.  The lands close 
to the creek are frequently eroded when heavy rains in the highlands cause the water levels to 
rise.  
 
Despite the seasonal fluctuations of the creek, there is enough water available in summer for 
this land to be intensively farmed.  Harvesting occurs during the wet season. This land is 
planted principally with annual species such as Zea mays “maize,” “Manihot utilissima 
“cassava,” Phaseolus vulgaris “frijol beans,” Phaseolus lanatus “butter beans,” and 
Gossypium barbadense “cotton.”  These crops will depend on the availability of water, 
particularly during the planting season. 
 
In some areas of the creek, land is used for the cultivation of avocados, pecans, grapes, and 
citrus fruits. Most of this produce is consumed in Peru with Lima as the main market.  
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Wells have been dug in some areas to enable access to groundwater, which allows for two 
harvests a year.  
 
This land has a high agricultural value in Peruvian terms.  It is level, has no climate 
restrictions apart from the lack of rain which has been replaced by artificial irrigation, and has 
received higher levels of investment and technical management encouraged by the conditions 
in the area and the proximity of large markets.  
 
• Land lying fallow (TD)  
 
This land consists of agricultural land which is currently lying fallow, a method of land 
management aimed at preserving its fertility or because there is not enough water in that area. 
In the wet season it is planted mainly with cotton, pumpkin, butter beans and frijol beans.  
 
During the year, the area of land left fallow varies, it is highest between June and September 
and is less during the rest of the year, mainly, as we have mentioned, because of the lack of 
water.  

5.1.6.3 LAND WITH NATURAL VEGETATION  

This category has been broken down in accordance with the dominant type of vegetation, 
which is described below:  
 
• Land growing tillandsia on plains and piedmonts (VTP) 
This is land is found in some areas of the coastal wind-blown plains, especially between the 
coast and the mountains.  It is also found on the piedmont close to the hills and mountains 
where sandy materials predominate and in which tillandsias flourish between July and 
October due to the ocean mists.  
 
• Land growing tillandsia on undulating plains and seasonal hills (VTPO)  
This land contains scattered tillandsias and is found on the undulating coastal plains affected 
by winds.  It is also found on volcanic hills sometimes covered with wind-blown sand. The 
vegetation flourishes from July to October, as a consequence of the mist arising from the 
evaporation of seawater.  
 
• Land growing cacti in creek beds (VCC)  
 
This land is located in the beds of creeks in the study zone contains scattered cacti.  Dominant 
species include "monkey's tail" and "candelabra."  These plants flourish from the mists that 
condense on contact with them.  
 
• Land growing cacti on hills and mountain slopes (VCM)  
 
This land is characterized by cacti scattered across hills and mountain slopes, where species 
known as "monkey's tail" and "candelabra" predominate. This sparse existing vegetation 
depends on the condensation of water vapor carried by the mist.  
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• Land growing herbaceous species on hills and mountain slopes (VHM)  
 
This land contains scattered herbaceous plants and small shrubs.  This vegetation is found on 
hillsides and mountain slopes in the higher reaches of the study area.  It is influenced by 
clouds coming off the sea, which condenses on contact with the plants and soil.  

5.1.6.4 LAND WITHOUT VEGETATION  

The lands devoid of vegetation include the desert plains (including flat land and piedmont; 
undulating plains and low hills), dry creek beds, and some hillsides and mountain slopes.   
 
Some desert areas can become productive if considerable investment is made in leveling the 
land and sinking wells to tap into the groundwater, in contrast other areas that will always 
remain unproductive due to an excess of salts, salt caking, lack of soil, etc.  
 
• Land without vegetation on plains and piedmont (SVP)  
 
This land on the desert plains and flat piedmont dominated by a sandy texture is bereft of 
vegetation when the exposed soil is subject to wind erosion.  
 
• Land without vegetation on undulating plains and low hills (SVPO)  
 
This land on the undulating desert plains and low hills of volcanic origin is covered by a layer 
of sand and is devoid of vegetation when the exposed soil is subject to wind erosion and sand 
deposits.  
 
• Land without vegetation in creek beds (SVC)  
 
This land, in the beds of Topará creek and other minor creeks, lacks vegetation because there 
is insufficient water and the upper reaches consist only of rocks, gravel and small stones. The 
lower reaches are covered with a layer of sand.  
 
• Land without vegetation in hillsides and mountain slopes (SVM)  
 
This land, on the sides of hills and mountains, is devoid of vegetation because it is very steep 
and has no soil (rocky outcrops) or because the soil is very thin and there insufficient water. 
This land is very steep and as it is unproductive has no agricultural use.  
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5.1.7 AIR QUALITY AND ENVIRONMENTAL NOISE 

The air quality and noise baseline is based on data collected from five monitoring points and 
other available information.  Sampling was performed at the GNL-2 Quarry, the Access road 
and the Topará creek from March 1 to 6, 2005.  To complement this information, sampling 
was also conducted at kilometer 168 of the South Panamerican Highway on October 9 and 10, 
2004. 

5.1.7.1 STANDARDS AND MAXIMUM PERMISSIBLE LEVELS  

Standards and maximum permissible levels are the highest values that a national regulatory or 
an international agency has set in order to minimize the risk to human health or the 
environment. The Government of Peru established the “Regulations for National Air Quality 
Standards” through the Supreme Decree 074-2001-PCM.  Table 5.1.7-1 shows these 
standards. 
 

Table 5.1.7-1 National Air Quality Standards 

Form of Standard  
Parameters Period Value 

µg/m3 Format 
Method of Analysis 

Particulate Matter Smaller 
than 10 microns (PM10)  

24 hours 150 NE more than 3 
times a year 

Inertial separation / 
filtration 

 (Gravimetry) 

8 hours 10 000 Running 
average 

Carbon Monoxide (CO) 
1 hour 30 000 NE more than 

once a year 

Non-dispersive infrared 
(NDIR) (Automatic method)

Sulfur dioxide (SO2) 24 hours 365 NE more than 
once a year 

Fluorescence UV  
(Automatic method) 

Nitrogen dioxide (NO2) 1 hour 200 NE more than 
24 times a year

Chemiluminiscence 
 (Automatic method) 

NE: This value should not exceed 

 

The World Bank Group (WBG) also set quality standards for ambient air through the 
Pollution Prevention and Abatement Handbook (July 1998).    The Standards set are presented 
in Table 5.1.7-2.   
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Table 5.1.7-2 World Bank Group Ambient Air Conditions at Property Boundary, for 
General Application  

Pollutant Period Concentration 
µg/m3 

Particulate Matter Smaller than 10 
microns (PM10)  

Maximum 24 hours average 70 

Sulfur dioxide (SO2) Maximum 24 hours average 125 

Nitrogen dioxide (NO2) Maximum 24 hours average 150 

Carbon Monoxide (CO) --- NL 

NL: No limit established 
 
The Government of Peru has also issued Regulations for National Ambient Noise Quality 
Standards through Supreme Decree No. 085-2003-PCM.  However, these regulations are not 
applicable to the project as they do not consider rural settings.  Table 5.1.7-3 shows this 
standard. 
 

Table 5.1.7-3 National Ambient Noise Quality Standards 

Values Expressed in LAeqT 
Areas of Application 

Day Schedule (1) Night Schedule (2) 

Special Protection Area 50 40 

Residential Area 60 50 

Commercial Area 70 60 

Industrial Area 80 70 

(1):  From 07:01 to 22:00  
(2):  From 22:01 to 07:00 

 
The World Bank Group also established standards for noise through the Pollution Prevention 
and Abatement Handbook (July 1998).  Under certain conditions, these standards are stricter 
than those established by the GoP.  The Standards set are presented in Table 5.1.7-4. 
 

Table 5.1.7-4 World Bank Ambient Noise Standards at Property Boundary  

Values Expressed in LAeqT 
Receptor 

Day Schedule (1) Night Schedule (2) 

Residential, Institutional or Educational 55 45 

Industrial or commercial 70 70 
(1):  From 07:01 to 22:00  
(2):  From 22:01 to 07:00 
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The National Institute for Occupational Safety and Health (NIOSH) has established guidelines 
for worker noise exposure without hearing protection.  These guidelines establish a limit of 
85 dB for an eight-hour work shift.  The GoP through Supreme Decree Nº 046-2001-EM, the 
Mining Safety and Health Regulations, also consider 85 dB per eight-hour shift as the 
standard in occupational safety and health. These standards are presented in Table 5.1.7-5. 
 

Table 5.1.7-5 Noise Occupational Health Guidelines – within property boundary  

Type of Ambient  Period dBA (Decibels) 

Working (*) 8 hours 85 

Outdoors diurnal Day 55 

Outdoors nocturnal Night 45 

 National Institute for Occupational Safety and Health 
(*) D.S. Nº 046-2001-EM. Reglamento de Seguridad e Higiene Minera (Mining Safety and Health Regulations) 

 

5.1.7.2 MONITORING STATIONS 

The following criteria were used to select the air quality and noise monitoring stations: 
 

• The project’s future operation points. 
• The activities and emission sources currently existing in the area. 
• The nature of the possible impacts on the air quality associated with the project 

development, which will be monitored in the future, and 
• The weather conditions in the area. 
 
Table 5.1.7-6 shows the main characteristics of the air quality monitoring stations through 
UTM coordinates and their altitude in meters above sea level. 
 

Table 5.1.7-6 Description and location of air quality monitoring stations 

Coordinates UTM 
Monitoring Station 

North East 

Start of Access road to GNL-2 Quarry 8 536 220 360 220 
P0* Description: Desert area near the South Pan-American Highway, at Km. 168.  At the sampling 

point, strong winds are perceived. 

Top of Topara creek 8 543 759 378 333 
P1 

Description: Stony area, next to a hillside, near a agricultural area. 

Km. 11 Access Road to Quarry GNL 2 8 540 437 369 457 
P2 

Description: Half way to the north side of the access road to Quarry GNL 2. Desert area. 

GNL 2 Quarry – Pto. 1 8 546 794 376 031 
P3 

Description:  Entrance to Quarry GNL 2 concession. 

GNL 2 Quarry – Pto. 2 8 547 729 376 872 
P4 

Description: End of the Quarry GNL 2 concession. 

* Monitoring at this point was carried out on October 09 and 10, 2004. 
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Measurement of environmental noise was performed around the air quality monitoring 
stations.  Table 5.1.7-7 describes the noise monitoring sites.  
 

Table 5.1.7-7 Description and location of the environmental noise monitoring stations  

UTM Coordinates 
Measuring point 

North East 
Beginning of the access road to Quarry 
GNL 2 8 536 220 360 220 

P0* 
Description: Desert area next to the South Pan American Highway, at the level of Km. 
168. 

Top of Topara creek 
P1 

Description:   Agricultural area. 
8 543 650 378 381 

Halfway in the GNL 2 quarry access road 

P2-1 Flat desert area 8 541547 368 880 

P2-2 Flat desert area 8 540300 369 399 

P2-3 Flat desert area 8 540999 370 201 

P2 

P3-4 Flat desert area 8 541547 371 048 

GNL 2 Quarry – Pto. 1 

P3-1 Creek 8 546796 376 036 

P3-2 Creek 8 547102 376 348 

P3-3 Stony hillside 8 546977 376 461 

P3-4 Creek 8 547331 376 044 

P3-5 Creek 8 547851 375 956 

P3-6 Stony hillside 8 547352 376 374 

P3-7 Stony hillside 8 547621 376 355 

P3-8 Creek 8 547498 376 731 

P3 

P3-9 Stony hillside 8 547730 376 873 

GNL 2 Quarry – Pto. 2 

P4-1 Stony hillside 8 547610 377 101 

P4-2 Stony hillside 8 547589 377 199 

P4-3 Creek 8 547991 376 689 

P4 

P4-4 Stony hillside 8 548195 376 680 

* Monitoring at this point was carried out on October 09 and 10, 2004 
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5.1.7.3 SAMPLING EQUIPMENT AND METHODS 

Table 5.1.7-8 shows the sampling equipment and methods used for monitoring P0 (Beginning 
of the access road to Quarry GNL 2 , kilometer 168 of the South Pan-American Highway, on 
October 9 and 10, 2004).  Annex 2.5 shows the technical specifications of the equipment 
used. 
 

Table 5.1.7-8 Air quality sampling equipment and methods – October 2004 

Parameters Equipment Method 

Particles PM10 Low volume Sampler Reference method USEPA, RFPS-1298-127 

Carbon Monoxide  CO API 300 Analyzer Reference method USEPA RFCA-1093-093 

Sulfur dioxide SO2 API 100 Analyzer Reference method USEPA EQSA-0495-100 

Nitrogen dioxide NOx API 200 Analyzer Reference method USEPA RFNA-1194-099 

 
Table 5.1.7-9 shows the equipment, sampling methods and analysis methods used for 
monitoring points P1 – P4 (March 1-6, 2005). Annex 2.5 shows the technical specifications of 
the equipment. 
 

Table 5.1.7-9 Air quality sampling equipment and methods – March 2005 

Parameters Sampling Method /  
Equipment Meted of Analysis Period of 

sampling  Standards 

Total Suspended 
Particles PM10 

Reception in Bravo Plus M 
Sampler Gravimetric 24 hours ASTM (1) 

Gases (SO2, NOx and 
CO) 

Dynamic Sampling System 
(Collection Solution 

Absorption) 
Physicochemical 

24 hours 
1 hour 

ASTM (1) 

Meteorology Meteorological Tower 
Davis Instrument ---- 24 hours --- 

Coordinates UTM GPS ---- ---- ---- 

 

Table 5.1.7-10 shows the technical characteristics and settings of the equipment used for 
monitoring noise at P0, on October 9-10, 2004. Table 5.1.7-11 shows the characteristics of the 
sound level meter used to monitor noise in points P1 – P4, carried out from March 1-6, 2005. 

 

Table 5.1.7-10 Noise Monitoring equipment and settings – October 2004 

Parameters Equipment dB (A) Scale Reply Weight 
Noise  Metrosonic 3080 40 – 140 Fast A 
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Table 5.1.7-11 Noise Monitoring equipment and settings – March 2005 

Parameters Equipment dB (A) Scale Reply Weight 
Noise  TESTO 816 30 – 140  Fast A 

5.1.7.4 CALIBRATION AND VERIFICATION PROCEDURES 

Calibration procedures established for each analysis and equipment were followed. These 
procedures are based on the Quality Assurance Handbook for Air Pollution Measurement 
Systems (Q.A. Handbook) and EPA documents (40 CFR 50 and 40 CFR 58).   All equipment 
was calibrated in the field.  The calibration instruments used during October, 2004 were:  

Gas Analyzers  

 API Mass Calibrator, model 700 
 API Zero Air Generator, model 702 
 Standard Gases with EPA Certification 

Particle Sampler  

  Streamline Flow Calibrator 

The calibration instruments for the March 2005 sampling were: 

PM10 Bravo Plus M Sampler 

 TCR Tecora Flow Calibrator 
 Testo Standard Thermometer 
 Environmental Pressure Barometer 

Sound level meter 

 Testo Calibrator (94 and 104 dB to 1000 hz frequency) 
 
The calibration procedures used for air quality and noise monitoring in March 2005 are 
further detailed in Annex 2.5.  This appendix also includes the calibration certificates for this 
equipment. 
 
All sample analyses were subcontracted to a laboratory certified by INDECOPI (National 
Institute Consumer Defense and Intellectual Property).  Annex 2.5 presents the accreditation 
certificates issued by INDECOPI.  
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5.2.1 VEGETATION 

5.2.1.1 GENERAL ASPECTS 

The project zone is located in the Subtropical Pacific Desert, which is characterized by coastal 
plains containing scarce vegetation, and dense vegetation in areas adjacent to rivers.  The 
Peruvian Current allows the formation of a foggy cloud layer.  The moisture collects on the 
ground, allowing, in certain areas, the development of temporary and seasonal vegetation 
communities called lomas.  Lomas formations are unique vegetation communities that are 
largely confined to localities where recurring fogs meet the near shore terrain. The fogs 
supply moisture for the development of the plant community.  Over 100 of these communities 
have been identified and they exist as terrestrial islands within the ocean of arid habitat 
ranging over 3500 kms from northern Peru to north-central Chile. Endemism reaches over 
40% at some localities.  The habitats within the project influence area are typical of desert 
zones and harbor a variety of wild fauna and flora species. 
 
The information in this chapter compiles existing data and information from two field visits.  
The methodology is described in Annex 3-1.  The first field visit took place in September 
2004, during the wintertime, also known as the wet season or lomas formation season.  
During this visit, the field team expected to observe a large vegetation coverage due to an 
increased moisture availability in coastal areas.  However, the field team did not locate any 
seasonal lomas in the zones where the probability of occurrence was evident based on 
preliminary map interpretation.  The second field trip was made in February 2005, during the 
summer time or dry season. 
 
The quarry area is located on a peripheral lomas formation zone or also known as the lomas 
formation/desert transition zone.  Lomas formations contain seasonal herbs and small shrubs, 
are expected to be observed at over 1100 m, and are sporadic formations from exceptionally 
humid years when strong El Niño events occurred.  Additionally, some traces of river 
channels, assumed to be run-offs resulting from rains during the last El Niño Event (1997-
1998), can be seen in parts of the valley within the planned quarry area. 
 
Due to the desert characteristics of the project zone, the project will not significantly influence 
vegetation.  For this reason, the Biological Base Line in the zone is not as complex as it would 
be in other regions. 

5.2.1.2 DESCRIPTION OF VEGETATION UNITS 

The vegetation quantity and diversity increases with altitude, ranging from completely 
desertic zones in lower parts, to zones supporting shrubby herbaceous species and cactaceae 
in the upper parts in the quarry zone.  The vegetation is xerophytic throughout the project area 
- it has an open composition adapted to extremely dry environments (few species and few 
individuals in desert soils). 
 
The study area includes six units or vegetation formations, in addition to the crop zones 
described in the Actual Use of Land section.  Described below and shown in Table 5.2.1-1 are 
these units along with the zones established for the project.  The complete list of documented 
species is found in Table 5.2.1-2. 
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Table 5.2.1-1 Elevation and dominant vegetation formations in Sampling Zones (SZ) 

Sampling Zone (SZ) 
Approximate 

elevation  
(m.) 

Dominant Vegetation Formation 

Access road 200 – 700 Sparse Tillandsias desert 

400 - 800 River channels for occasional run-offs, sparse 
shrubby herbaceous species. Access road and GNL-2 Quarry 

700 – 1100   Cactáceas desert, sparse shrubs and herbs 

Topará Valley 700 – 900  River vegetation and seasonal crops 

1100 – 1600 Cactáceas desert 
GNL-2 Quarry neighboring areas 

1600 - 2000  Thorny cactáceas matorral and seasonal herbs on 
mountains 

 

5.2.1.2.1 Plains desert and sparse Tillandsias on hills 

Along the area where the future access road will be located, plains stretch with mostly desert 
sandy hills and irregular stands of vegetation formations of one or several species of the genus 
Tillandsia spp. (Family Bromeliaceae), known as "cardo de lomas" or "cardo de las rocas."  
This is a typical community occurring in a large part on coastal grounds and some islands off 
the coastline.  This is a unique vegetative community due to its lack of root system, and the 
resistance it puts up against drought.  Tillandsia spp. survives at the expense of its rosy 
foliage whose morphology allows it to capture nocturnal atmospheric humidity and dust 
particles stored in the limbs (Ferreyra, 1983).  
 
Species like Tillandsia latifolia var. latifolia, Tillandsia latifolia var divaricata and Tillandsia 
paleacea have been documented in this unit.  Tillandsia latifolia var. latifolia is endemic to 
Peru and is fairly common in the coastal desert in most of the country.  

5.2.1.2.2 River channels for occasional run-offs support sparse shrubby herbaceous 
species. 

During the field trips, it was possible to see the growth of shrubs like Trixis cacaloides 
(Asteraceae), Heliotropium pilosum (Boraginaceae), Hoffmannseggia viscosa (Fabaceae) and 
herbs such as Tiquilia paronychioides (Boraginaceae) in some dry river channels that bear 
sporadic run-offs like those in several small valleys down the mountain and in front of the 
location of the planned quarry.  These species remain green even during dry seasons, in 
contrast with the sands devoid of vegetation around them. 

5.2.1.2.3 Cactaceae desert, spare shrubs herbs 

At the foothills of the Andes, from between 500-700 m up to 1200 m, there are sparsely 
distributed xerophyte plant communities dominated by column cacti belonging to the genera 
Armatocereus, Neoraimondia and Haageocereus. 
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The documented cactaceas in the area belong to Neoraimondia arequipensis var. roseiflora 
and Haageocereus pseudomelanostele var. carminiflorus. The species Neoraimondia 
arequipensis is endemic to Lima, Ica and Arequipa; however, pink flowers characterize the 
variety that has been documented.  This species is distributed within Lima and Ica and was 
described by Ostolaza (Mercedes Flores, personal communication).  
 
There are two sparse shrubby herbaceous species of particular importance - Presliophytum 
incanum (Loasaceae) and Nolana weberbaueri (Solanaceae).  The first is endemic to the 
departments of Arequipa, Cajamarca, Lima and Piura; the second is endemic to the 
department of Ica only.  The complete list of species is shown in Table 4.2.1-2. 

5.2.1.2.4 Cactaceae desert 

"Column cacti" of up to 4 meters tall are the dominant vegetation growing over 1,200 meters.  
It is also possible to observe stands of xerophyte shrubs of up to 0.8 m tall in the cactaceae 
desert.  The cactaceae identified during the field visits were the same as described in the 
section above, but did not include the shrubby species.  In contrast to the “cactaceae desert, 
spare shrubs herbs,” the cataceae desert contains only sporadic stands of Trixis cacaloides. 

5.2.1.2.5 Thorny cactaceas matorral and seasonal herbs on mountains 

Between 1600–2000 m stand cactaceae species, spiny shrubs, and ephemeral herbs that 
survive due to seasonal rain water.  This formation is farther from the quarry area, at a 
distance of approximately 4 km. 

5.2.1.2.6 Riparian vegetation and seasonal crops 

Along the coastal rivers, the presence of ever-humid soils allows the development of riparian 
vegetation ("monte ribereño").  This vegetation formation is made up of shrubs, herbs and 
some perennial trees (year-round foliage) that grow adjacent to riversides (Ferreyra 1983).  
The riparian vegetation areas have decreased over the years as they have been largely 
replaced by seasonal crops. 
 
In the study zone, there is riparian vegetation in Topara Valley.  In areas where the soils are 
better drained, vegetation is comprised of woody plants (even trees like Acacia macracantha 
“Huarango”) and is often dominated by Baccharis salicifolia.  The mountains are rocky and 
do not support extensive vegetation, but the existence of crops can be observed.These 
formations are far from the project influence area, hence, they will not be affected by the 
project. 
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Table 5.2.1-2 Main characteristics of vegetation species in the study area  

Family Scientific Name Type* Distribution E** 

Amaranthaceae Alternanthera pubiflora SA 
Apurímac, Arequipa, Ayacucho, Cajamarca, 
Cuzco, Junín, Lambayeque, Lima, Loreto, 
Piura, San Martín, Tumbes 

No 

Asteraceae Baccharis salicifolia A 
Apurímac, Cajamarca, Junín, Huánuco, 
Lambayeque, Lima, La Libertad, Loreto, 
San Martín 

No 

Asteraceae Trixis cacalioides  A Ancash, Arequipa, Cajamarca, Ica, Lima, La 
Libertad, Piura. No 

Boraginacea Heliotropium sp. A Coast No 

Boraginacea Tiquilia paronychioides H Ancash, Arequipa, Junín, Lambayeque, 
Lima, La Libertad, Piura, Puno, Tacna No 

Boraginacea ND*** H ND No 

Bromeliaceae Tillandsia latifolia var 
divaricata H Amazonas, Ancash, Cajamarca, Lima, La 

Libertad, Tumbes No 

Bromeliaceae Tillandsia paleacea H Ancash, Apurímac, Arequipa, Cuzco, 
Huancavelica, Ica, Lima, San Martín No 

Cactaceae 
Haageocereus 
pseudomelanostele var. 
carminiflorus 

S ND No 

Cactaceae Neoraimondia arequipensis 
var. rosiflora S Lima, Ica. No 

Fabaceae Acacia macracantha AL Cuzco, Huánuco, Lambayeque, Lima, La 
Libertad, Piura, Tumbes. No 

Fabaceae Hoffmannseggia viscosa  A Ancash, Apurímac, Arequipa, Huancavelica, 
Lambayeque, Lima, Piura, Tumbes No 

Loasaceae Presliophytum incanum  H Arequipa, Cajamarca, Lima, Piura Yes 

Polygalaceae Monnina pterocarpa H Ancash, Cajamarca, Ica, Lima, La Libertad, 
Piura, Tumbes No 

Solanaceae Lycium americanum A Huánuco, Lambayeque, Lima,  La Libertad, 
Loreto , Tumbes No 

Solanaceae Nolana weberbaueri H Ica Yes 

Sterculiaceae Waltheria ovata A Ancash, Ayacucho, Huánuco, Lima, Piura No 

* Types:  SA: Sub-shrub; H: Herb; A: Shrub; AL: Tree; S: Succulent; E**: Endemic, ***ND: Non-evaluated
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5.2.1.3 SAMPLING ZONE TRANSECT RESULTS 

Seventeen (17) transects in three sampling areas were established in the study area (Table 
5.2.1-3) to identify diversity index, vegetation coverage, abundance, frequency, dominance 
index and importance value index (IVI).  The results for the three sampling areas (access road, 
quarry area and upper Topara Valley) are shown below. 
 

Table 5.2.1-3 Main characteristics of transects established within study area  

Transect Altitude 
(msnm) 

Sampling 
Zone S* N** H’*** Coverage (m2)

1 750 Access road 5 10 1.50 1.40 

2 812 Access road 3 6.00 1.01 1.04 

3 953 GNL-2 Quarry 3 14 0.96 2.62 

4 939 GNL-2 Quarry 1 17 0 3.92 

5 1061 GNL-2 Quarry 1 8 0 0.23 

6 1079 GNL-2 Quarry 3 11 0.76 10.24 

7 931 GNL-2Quarry 1 4 0 0.61 

8 938 GNL-2 Quarry 1 2 0 0.2 

9 1001 GNL-2 Quarry 1 10 0 0.01 

10 981 GNL-2 Quarry 3 16 0.95 2.04 

11 718 Access road 3 5 0.95 2.69 

12 671 Access road 1 8 0 4.87 

13 462 Access road 1 9 0 5,20 

14 423 Access road 2 4 0.56 0,82 

15 832 Topara Valley 2 3 0.64 5.69 

16 747 Topara Valley 2 10 0.5 14.79 

17 663 Topara Valley 2 8 0.66 2.86 

18 270 Access road 1 5 0 4.61 

*S: Number of species; **N: Number of individuals; ***H’: Shannon-Wiener Index 
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5.2.1.3.1 Access road 

This zone contained the highest diversity value index (H’) and number of species per transect.  
Both values are, however, considered low due to the desert characteristics of the zone.  The 
cactus Haageocereus pseudomelanostele var. carminiflorus stands out as the species with the 
highest coverage and dominance.  The Nolana weberbaueri yielded high density (number of 
individuals/m2) in the transects.  In the Tillandsia zone, the dominance of Tillandsia sp was 
evident.  The results yielded for the established transects are shown in Table 5.2.1-4. 
 

Table 5.2.1-4 Results for the transects established in the sampling zone for the access 
road. 

Specie Number Coverage 
(Ci/Ct)* Frequency Density 

(Ind./m2) Dominance IVI** 

Transect 1 
Hoffmannseggia viscosa 3 0.04 0.33 49.70 0.43 22.55 
Nolana weberbahueri 3 0.00 0.67 1005.70 0.04 32.29 
Heliotropium sp 1 0.01 0.33 56.62 0.04 14.86 
Alternanthera pubiflora 2 0.14 0.33 10.19 0.93 22.44 
Haageocereus 
pseudomelanostele var. 
Carminiflorus 

1 0.80 0.33 0.89 2.67 41.19 

TOTAL 10 1.00 2.00 1123.09 4.12 133.33
Transect 2 

Boraginacea 3 0.61 0.67 4.72 20.45 59.34 
Hoffmannseggia viscosa 2 0.38 0.67 0.39 8.42 45.96 
Tiquilia paronychioides 1 0.01 0.33 0.01 0.04 16.92 
TOTAL 6 1.00 1.67 5.12 28.91 122.22

Transect 11 
Nolana weberbaueri 1 0.00 0.33 127.39 0.02 17.87 
Haageocereus 
pseudomelanostele var. 
Carminiflorus 

3 0.34 0.67 3.27 13.64 53.59 

Neoraimondia arequipensis var. 
Roseiflora 1 0.66 0.33 0.57 4.37 39.64 

TOTAL 5 1.00 1.33 131.22 18.04 111.11
Transect 12 

Haageocereus 
pseudomelanostele var. 
Carminiflorus 

8 1.00 1.00 1.64 100.00 100.00

Transect 13 
Haageocereus 
pseudomelanostele var. 
Carminiflorus 

9 1.00 1.00 1.73 100.00 100.00

Transect 14 
Tillandsia latifolia 1 0.09 0.33 14.15 0.71 22.30 
Haageocereus 
pseudomelanostele var. 
Carminiflorus 

3 0.91 0.33 3.98 22.86 66.59 

TOTAL 4 1.00 0.67 18.14 23.57 88.89 
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Specie Number Coverage 
(Ci/Ct)* Frequency Density 

(Ind./m2) Dominance IVI** 

Transect 18 
Tillandsia paleacea 5 1.00 0.67 1.08 66.67 88.89 
*Ci: specie coverage.  Ct: Total coverage 
** IVI: Importance Value Index 

5.2.1.3.2 GNL-2 Quarry neighboring areas 

This zone contained the greatest number of individuals per transect, but the diversity of 
species was not the highest.  The diversity index value (H’) was zero (0) for most of the 
transects established in this zone.  This is because, in most cases, the documented individuals 
belonged to only one species.  The composition of species documented was similar to that of 
the access roads, where sparse herbs, shrubs and cactaceae or succulent vegetation stands 
could be observed.  The shrub Heliotropium sp. and the herb Presliophytum incanum are 
particularly common.  The first was frequently documented in the transects, therefore, its 
higher dominance value and IVI (Table 5.2.1-5). 
 

Table 5.2.1-5 Results for the transects established in the sampling zone for the GNL-2 
Quarry 

Species Number Coverage 
(Ci/Ct) Frequency Density 

(Ind./m2) Dominance IVI 

Transect 3 
Presliophytum incanum 2 0.70 0.33 1.09 3.34 39.23 
Hoffmannseggia viscosa 8 0.22 0.33 13.96 4.16 37.44 
Heliotropium sp 4 0.08 0.33 18.87 0.77 23.33 
TOTAL 14 1.00 1.00 33.92 8.27 100.00 

Transect 4 
Heliotropium sp 17 1.00 1.00 4.34 100.00 100.00 

Transect 5 
Hoffmannseggia viscosa 8 1 1 35.14 100 100 

Transect 6 
Lycium americanum 1 0.31 0.33 0.32 0.93 24.37 
Hoffmannseggia viscosa 8 0.31 0.67 2.52 15.02 56.79 
Heliotropium sp 2 0.38 0.33 0.51 2.32 29.95 
TOTAL 11 1.00 1.33 3.35 18.27 111.11 

Transect 7 
Heliotropium sp 4 1.00 0.67 6.53 66.67 88.89 

Transect 8 
Heliotropium sp. 2 1.00 0.67 9.80 66.67 88.89 

Transect 9 
Nolana weberbaueri 10 1.00 1.00 1088.79 100.00 100.00 

Transect 10 
Heliotropium sp 5 0.38 0.33 6.37 4.01 34.35 
Hoffmannseggia viscosa 9 0.06 0.67 76.43 2.16 42.90 
Neoraimondia 
arequipensis var. 
Rosiflora 

2 0.56 0.67 1.76 4.65 44.98 

TOTAL 16 1.00 1.67 84.56 10.82 122.22 
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5.2.1.3.3 Topara Valley 

Three sampling transects were established in upper Topara Valley.  This zone yielded the 
highest vegetation coverage, mainly due to the high number of specimens of Baccharis 
salicifolia and Acacia macracantha “Huarango”.  Yet, this zone is outside the project 
operations influence area. 
 

Table 5.2.1-6 Results for transects established in the sampling zone for Topara Valley 

Specie Number Coverage 
(Ci/Ct) Frequency Density 

(Ind./m2) Dominance IVI 

Transect 15 
ND 2 0.69 0.67 0.51 30.65 67.43 
Acacia macracantha 1 0.31 0.33 0.57 3.45 32.57 
TOTAL 3 1.00 1.00 1.08 34.10 100.00 

Transect 16 
Acacia macracantha 2 0.03 0.33 5.10 0.18 18.66 
Baccharis salicifolia 8 0.97 1.00 0.56 77.88 92.45 
TOTAL 10 1.00 1.33 5.65 78.05 111.11 

Transect 17 
Waltheria ovata 3 0.39 0.67 2.71 9.66 47.60 
Acacia macracantha 5 0.61 0.67 2.84 25.57 63.51 
TOTAL 8 1.00 1.33 5.55 35.23 111.11 
 

5.2.1.4 RESULTS ANALYSIS 

The project influence area can be described as a desert and semi-desert zone.  The scarce 
xerophyte vegetation in the quarry zone comprises species that are highly adapted to very dry 
environments and are somewhat common in the central coastal desert. 
Nonetheless, the restoration of vegetation in the areas where project operations have ceased 
will be very important.  Monitoring the restoration effort will probably not be necessary 
because of the semi-desert nature of the zone and the existence of vegetation species that are 
relatively common for the coastal desert.  However, it is recommended that representative 
samples of cactaceae be transplanted if they will be affected by quarry exploitation activities.  
Such cacti are important because they are highly adapted to arid and semi-arid conditions, 
therefore possess valuable genetic information regarding their resistance to hydric stress.  In 
addition, they possess high ornamental and economic values, and play a critical role in many 
ecosystems they serve as the basis for primary productivity.  The cactaceae also provide the 
habitat for Asthenes cactorum “Canastero de los cactus,” a bird that whose distribution is 
limited (though it is not listed under a conservation category). 
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5.2.2 BIRDS 

5.2.2.1 GENERAL ASPECTS 

The first ornithological expeditions in Peru were carried out by experienced collectors 
(Tschudi, Sclater & Salvin, Jelski, Taczanowski, Count von Berlepsch, Kalinowski and 
Baron), who explored mostly the high Andean and Andean valleys in the country. The 
Koepckes, a husband and wife team, studied the distribution of birds on the Pacific flank in 
detail from 1951 to 1971.  
 
The study of birds is critical because some bird species are good indicators for measuring the 
quality of environments.  Birds are particularly sensitive to changes in habitats or climatic 
conditions. 
 
The field assessment reported in this chapter is based on two field trips.  The first was carried 
out during the wintertime from September 17-19, 2004.  The second occurred during the 
summertime from February 10-17, 2005. 
 
In winter (September), the sampling zones were distributed into two (2) main areas: the GNL-
2 Quarry neighboring area and the access road.   The sampling completed in February 
comprised the GNL-2 Quarry area, the access road and the upper Topara Valley.  
 
The September assessment pertains to the winter season (lomas formation season) when there 
is more moisture available in the air, and consequently, larger vegetation coverage.  However, 
lomas formations were not located on the ground. 

5.2.2.2 CHARACTERISTICS OF SAMPLING ZONES 

Seven (7) sampling points (SP) were established in September 2004 (Table 5.2.2-1). They 
were located in the following areas: tree (3) close to the access road and four (4) in GNL-2 
Quarry neighboring areas.  
 
Forty-five sampling points were established in February 2005.  Nineteen were in the GNL-2 
projected area, 15 were along the access road and 11 were in the upper Topara Valley. 
 
The Annexes section describes the sampling methodology, details on the characteristics of the 
sampling points, and a summary of the results for each sampling effort.  
 
 
 
 



 
 
 

ESIA GNL-2 Quarry Development Projetc.  Cañete-Perú 5.2.2-2 
 

 

Table 5.2.2-1 Main characteristics of sampling points (September 2004) 

Sampling Zone (SZ) Sampling Points 
(SP) Habitat Elevation 

(m) 

05 and 06 Sparse Tillandsias zone stands on 
sandy desert Close to Access Road  

 
07 Sandy desert, across from the quarry 

mountain 

200 – 300 m 

08 Narrow rocky valley, abundant cacti 

09 Rests of herbaceous vegetation, cacti 
dominate 

10 Close to rocky mountain top, cacti 
dominate 

 
GNL-2 Quarry 

Neighbouring Area 
 

11 Rocky slope, herbaceous vegetation 
rests and abundant cacti 

600 – 1150 m 

 

Table 5.2.2-2 Main characteristics of Sampling Points (February 2005) 

Sampling Zone 
(SZ) Sampling Points (SP) Description of place Elevation 

(m.) 

01, 06 Rocky valley, cactáceas stands and owl 
nests 

02, 08, 09 Stony valley, dry river channel, no 
vegetation 

04, 05, 14 Stony slope, rests of herbaceous 
vegetation and/or cactaceae stands 

03, 07, 10, 11, 12,13 Rests of herbaceous vegetation and/or 
cactáceas stands 

Future Access Road 
(Cansa Caballo 

Valley) 

15 Sandy loma with sparse stones 

200 – 300 m 

16, 17, 18, 22, 23, 28, 29, 33, 32 Rocky valley, no vegetation 

19, 20 Stony slope 

21, 34 Narrow rocky valley, cactaceae stands 

24, 25, 26, 27 Narrow valley, very sparse vegetation 

Future GNL-2 Quarry 

30, 31 Rocky valley, dry river channel 

 
600 – 1150 m

35 Stony mountain slope, close to valley and 
crop zone 

36, 37, 38 
Close to fruit trees and sugar cane 

plantations. Dry river channel and/or 
unsown crop fields 

39, 40, 41, 42, 43 Huarango forest, close to empty crop 
fields 

Upper Topará Valley 

44, 45 Close to cotton and/or maize crops 

600 – 1050 m
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5.2.2.3 RESULTS AND DISCUSSION 

5.2.2.3.1 Documented Species 

Two (2) bird species belonging to the same family and genus (Table 5.2.2-3) were identified 
during the sampling carried out in winter (September 2004).  In February 2005, 14 species 
belonging to 11 families and 13 genera were documented (Table 5.2.2-4).  
 
The differences in the number and composition of species identified are mostly the result of 
the search effort and the characteristics of the habitats encountered.   Thus, for instance, the 
researchers visited the upper part of the valley, a zone that gives shelter to a greater variety of 
species compared to the others, only in February 2005.   

Table 5.2.2-3 Species documented in the assessed zones in September 2004.  

Family Species Common name Access 
Road 

GNL-2 Quarry 
neighboring area 

Geositta peruviana Pampero peruano  X 
FURNARIIDAE 

Geositta maritima Pampero gris  X 

Table 5.2.2-4 Species documented in the assessed zones in February 2005. 

Family Species Common name Access 
Road 

GNL-2  
Quarry 

Upper 
Topara 
Valley 

ACCIPITRIDAE Geranoaetus melanoleucus Aguilucho grande     X 
BURHINIDAE Burhinus superciliaris Huerequeque X     

Zenaida auriculata Madrugadora     X 
Zenaida meloda Cuculí     X COLUMBIDAE 
Columbina cruziana Tortolita peruana     X 

STRIGIDAE Speotyto cunicularia Lechuza de los arenales X     
CAPRIMULGIDAE Chordeiles acutipennis Chotacabras trinador     X 

Geositta maritima Pampero gris X X   
FURNARIIDAE 

Asthenes cactorum Canastero de los cactus   X   
TYRANNIDAE Camptostoma obsoletum Mosqueta silbadora     X 
TROGLODYTIDAE Troglodytes aedon Cucarachero común     X 
MIMIDAE Mimus longicaudatus Chisco     X 
THRAUPIDAE Conirostrum cinereum Mielerito cineréo     X 
ICTERIDAE Dives warszewiczi Tordo de matorral     X 

  
 
GNL-2 Quarry Access Road 
 
The study area for September 2004 was located in desert zones of scattered Tillandsias.  The 
occurrence of species of avifauna was not documented because food resources and potential 
refuge zones in the area were scarce.  Other factors to be taken into consideration are the 
schedule and intensity of the sampling. 
 
In February 2005, the study area comprised desert rocky valley zones (Quebrada Cansa 
Caballo) with and without cactaceae stands as well as dry river channels of occasional run-off 
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sheltering rest of herbaceous vegetation.  During the second field season, researchers 
identified three species of avifauna: Burhinus superciliaris “Huerequeque”, Speotyto 
cunicularia “lechuza de los arenales” and Geositta maritima ″pampero gris″. 
 
Burhinus superciliaris and Speotyto cunicularia are characterized by their ability to survive in 
the desert environment and use it for nesting.  This species is important because it is 
representative of arid coastal environments.  Speotyto cunicularia is a nocturnal bird of prey 
and is widely distributed in America.  Burhinus superciliaris is an endemic species of the 
Pacific coastal desert of Ecuador, Peru and northern Chile (Salinas et al., 2003).  
 
Geositta maritima inhabits rocky terrain (Koepcke, 1964).  Its distribution extends from Peru 
to Chile (from Ancash to Antofagasta). 
 

GNL-2 Quarry and neighboring areas 
 
In September 2004, two (2) species were documented in the quarry and neighboring areas: 
Geositta peruviana ″pampero peruano″ and Geositta maritima ″pampero gris.″  Both species 
are typical of lomas formations and coastal desert areas. They favor valleys and riparian 
vegetation ("montes ribereños") communities.  Geositta peruviana ″pampero peruano″, in 
particular, inhabits sandy semi-desert lands and nests in ground galleries  (Koepcke, 1964).  
 
Two species were also identified in February 2005: Geositta maritima ″pampero gris″ (also 
identified in September 2004) and the “Canastero de los cactus” Asthenes cactorum.  The 
latter has a limited distribution and its presence is very sensitive to anthropogenic changes.  
This species is somewhat inconspicuous, can be difficult to observe and therefore its 
population density may be underestimated. 
 

Upper Topara Valley 
 
The largest variety of species was documented here due to the greater availability of habitats 
for birds in the zone such as crops, forests and fruit trees.  It should be noted that this zone is 
very far from the project area. 
 
Among the documented species, it is worth mentioning Geranoaetus melanoleucus ″aguilucho 
grande,″ a widely distributed bird that usually inhabits open semi-arid spaces where steep 
lands with some rocky formations dominate (Fjeldsa & Krabbe, 1990).  The rest of the birds 
can be considered more common, and some are inhabitants to parks and gardens in coastal 
cities such as common doves (Zenaida meloda, Zenaida auriculata, Columbina cruziana), the 
“chisco” Mimus longicaudatus, the “tordo de matorral” Dives warszewiczi and the 
“cucarachero común” Troglodytes aedon. 

5.2.2.3.2 Diversity 

The diversity index used in this study is the Shannon-Wiener Diversity Index, which 
expresses the uncertainty of a system (Smith, 1986).  
 
The diversity index for the access road yielded a zero (0) value for both samplings.  For the 
first sampling, the value was null because no species had been documented.  For the second 
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sampling, the value was null, because, in the best scenario, only one species was documented 
per sampling point.  
 
The average diversity in the GNL-2 quarry was 0.11 bits/individuals in February 2005.  The 
September 2004 were a zero diversity for the quarry zone because there was only one species 
per sampling point.  
 
The highest diversity index values were collected in the upper Topara Valley where the 
average H’ is 0.48 bits/individuals. 
 
In conclusion: all diversity values were low. 

Table 5.2.2-5 Diversity recorded per sampling zone for the bird assessment. 

Zone Date Number of species Shannon Wiener Index 
(H’) 

Sept 2004 0 0 
Access road  

Feb 2005 3 0 
Sept 2004 2 0 GNL-2 quarry and neighboring 

areas 
Feb 2005 2 0.11 

Upper Topara Valley Feb 2005 10 0.48 

5.2.2.3.3 Species of importance 

Species of importance belong to a conservation category classified by the International Union 
for Nature Conservation (IUCN), the National Institute for Natural Resources (INRENA) and 
the Convention on International Trade in Endangered Species of Wild Fauna and Flora 
(CITES). (Table 5.2.2-6).  None of the fifteen identified species in the study zones belong to a 
protected or endangered category according to the national legislation (DS 034-2004-AG).  
Likewise, none of the documented species belong to a threatened category in any international 
conservation list. 
 
Two species are important from an endemism perspective, however (Table 5.2.2-7).  Two 
Peruvian endemic species that belong to the Furnaridae family stand out in most coastal 
departments - Geositta peruviana from Tumbes to Ica and Asthenes cactorum between Lima 
and Arequipa.  Geositta peruviana has been included in two Endemic Bird Areas (EBA): EBA 
32 (Pacific Coast, Southern Peru and Northern Chile) and EBA 20 (Tumbes Region, Western 
Ecuador and Peru).  Endemic Bird Areas are zones where there is a high degree of endemism 
and, therefore, the birds included in these areas are considered a priority in conservation 
efforts.  The other species are more widely distributed and can be found in Central and South 
American countries like Costa Rica, Ecuador, Colombia, Chile, Peru, Argentina, as well as 
worldwide. 
 
Geositta peruviana and Asthenes cactorum are known for stopping by semi-desert lands 
where they display land habits, and for their poor flying abilities.  Note that Geositta 
peruviana was not documented in the GNL-2 Quarry zone but in the neighboring areas which 
will not be affected by project activities.  These species are thought not to be able to fly long 
nor in a sustained way, and therefore cannot easily escape dangers such as habitat destruction.   
This is why it is necessary to appraise the need for capturing and relocating Asthenes 
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cactorum from the project area.  Such an action is feasible and could be assessed after getting 
the results of the biological monitoring foreseen in the Environmental Monitoring Program. 
 

Table 5.2.2-6 List of species and the level of protection required according to the 
conservation lists of INRENA, UICN and CITES. 

FAMILY SPECIES INRENA* CITES IUCN 
ACCIPITRIDAE Geranoaetus melanoleucus NI NI LC 
BURHINIDAE Burhinus superciliaris NI NI LC 

Zenaida auriculata NI NI LC 
Zenaida meloda NI NI LC COLUMBIDAE 
Columbina cruziana NI NI LC 

STRIGIDAE Speotyto cunicularia NI NI LC 
CAPRIMULGIDAE Chordeiles acutipennis NI NI LC 

Geositta peruviana NI NI LC 
Geositta maritima NI NI LC FURNARIIDAE 
Asthenes cactorum NI NI LC 

TYRANNIDAE Camptostoma obsoletum NI NI LC 
TROGLODYTIDAE Troglodytes aedon NI NI LC 
MIMIDAE Mimus longicaudatus NI NI LC 
THRAUPIDAE Conirostrum cinereum NI NI LC 
ICTERIDAE Dives warszewiczi NI NI LC 

*DS. 034-2004-AG; EN: Endangered; LC: Least Concern; NI: not included 
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Table 5.2.2-7 Geographic distribution of documented species 

FAMILY SPECIES DISTRIBUTION 
ACCIPITRIDAE Geranoaetus melanoleucus Cosmopolitan 
BURHINIDAE Burhinus superciliaris Ecuador, Perú andy Chile 

Zenaida auriculata Cosmopolitan 
Zenaida meloda Cosmopolitan COLUMBIDAE 
Columbina cruziana Ecuador, Perú and Chile 

STRIGIDAE Speotyto cunicularia Cosmopolitan 
CAPRIMULGIDAE Chordeiles acutipennis Cosmopolitan 

Geositta peruviana Perú (Tumbes through Ica) 

Geositta maritime 
Perú and Chile (From Ancash through 

hasta Antofagasta, Chile) FURNARIIDAE 

Asthenes cactorum Perú (Lima through Arequipa) 

TYRANNIDAE Camptostoma obsoletum 
Costa Rica through northern Argentina 

and Uruguay 
TROGLODYTIDAE Troglodytes aedon Cosmopolitan 
MIMIDAE Mimus longicaudatus Ecuador and Perú 

THRAUPIDAE Conirostrum cinereum 
From Colombia through northern Chile 

and western Bolivia  
ICTERIDAE Dives warszewiczi Ecuador and Perú 

 

5.2.2.3.4 Results analysis  

It can be concluded that the difference in sampling numbers can be explained by the 
extensiveness of the sampling method that was used, as well as the time of the year in which 
samples were taken (September 2004 – winter, and February 2005 – summer).  The 
occurrence of species not documented in winter, like Burhinus superciliaris and Speotyto 
cunicularia, is thought to be the consequence of the presence of more attractive conditions of 
the desert zones assessed in the summer, since they offer nesting areas, food and resting 
places. There is no indication of any of the identified species being under threat or being 
endangered.  It is therefore that no recommendation is made to put special measures in place 
to protect one or more of the identified species. (See Tables 5.2.2-3 to 5.2.2-6.) 
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5.2.3 MAMMALS 

5.2.3.1 GENERAL ASPECTS 

The coastal region of Peru is characterized by extreme aridity and sparse vegetation.  Four-
hundred and sixty (460) species of mammals have been recorded in Peru (Pacheco et al., 
1995) including three (3) genera and 49 endemic species (Pacheco, 2002). Endemism is the 
result of topographical, biological and other variables that influence on the animal populations 
for long periods of time in particular locations.  According to Pacheco, 14% of endemic 
mammal species are found on the coast and western slopes, but despite the uniqueness of the 
fauna in this region, few studies have been carried out to determine the diversity and 
biogeographical patterns along and throughout the coast. 
 
Mammals are extremely important for and within ecosystems.  They occupy an array of niches 
and fulfill ecological functions.  They can be seed scatterers, predators, pest controllers and so 
forth, thereby influencing a large number of ecological processes within the ecosystems they 
inhabit. The presence of certain kinds of species in an ecosystem is, therefore, an indication of 
its health, hence, the likelihood to use certain mammals as indicators of habitat quality. 
 
Little information is available on the diversity and distribution of mammals along the coast.  
Some of the studies in lomas formations, deserts, and valleys have emphasized murid rodents 
(rats) and marsupials (Zuñiga, 1942), Brack Egg, 1974; Pearson, 1972, 1975, 1982; Aguilar, 
1985; Dávila et al., 1987; Luna, 2000).  The records of bat species in coastal regions have 
been provided in studies by Ortiz de la Puente (1951), Tuttle (1970), La Val (1973), Koopman 
(1978) and Mena & Williams (2002).  Ascorra (1996) and Pacheco (2002) state that there is a 
high degree of endemism in chiroptera (bats) in the coastal region, and mark the region as an 
information gap zone.  There are two genera  of bats that are endemic to the Peruvian coastal 
region: Tomopeas and Platalina. 
 
As far as large mammals along the coastal zone are concerned, the only information available 
seems to be in the lists presented by Grimwood (1969), Brack Egg (1974), Aguilar (1985) and 
Dávila et al. (1987).  The first two studies consider species that occur in coastal lomas 
formations only, and not in other habitats. 
 
There is a paucity of information on the distribution and condition of habitats and populations 
of mammal species along the coast.  There are two conservation areas in the region - the 
Lachay National Reserve (Chancay-Lima) and Paracas National Reserve (Pisco-Ica) – but 
they do not cover sufficient land area for the conservation of the said systems. 
 
The field assessment reported in this chapter is based on two field trips:  the first during the 
winter (September 17-19, 2004) and the second during the summer (February 10-17, 2005).   
 
5.2.3.2 DESCRIPTION OF SAMPLING ZONES 

Two sampling zones (SZ) were assessed in September 2004: one within the access road area 
and the other within a GNL-2 Quarry neighboring area.  Three zones were assessed in 
February 2005: the access road, the GNL-2 Quarry area and the upper Topara Valley.  
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Sampling sites (SS) varied in number and were placed within each sampling zone (SZ) (Table 
5.2.3-1). The sampling zone is presented in the monitoring map (M 5-9) of the Volume III of 
maps.  The methodology has been detailed in Annex 3-1.  The characteristics of the habitats 
are described below: 

5.2.3.2.1 Access road 

• SS 1 (September 2004)  Tillandsias cover this area.  They are randomly distributed, 
with specimens between 1 and 10 meters apart.  The tillandsias lie isolated in the desert 
habitat like a vegetation island.  A transect was established in this zone. 
 

• SS 2 (February 2005)  Dry rocky valley with column cacti and sparse shrubs.  The base 
camp was located in this sector.  The valley slopes are rocky and support cacti.  The 
sector where 15 traps to capture mammals were placed (Transect A) was part of a small 
slightly-steep slope valley with a scarce vegetation coverage and abundant rocks. 
 

• SS 3 (February 2005)  Rocky valley supporting shrubs and cacti, very similar to SS2, 
but with little vegetation coverage. 
 

• SS 4 (February 2005)  Dry valley with big sparse stones.  Column cacti and shrubs 
scarcely occur.  The valley widens westward and becomes a plain. 
 

• SS 5 (February 2005)  Wide valley with the characteristics of a coastal desert.  The 
vegetation coverage is small and supports some shrubby species along with sparse 
column cacti.  Medium and large rocks are scattered throughout the zone and serve as 
refuge to small and medium-sized mammals. 
 

• SS  6 (February 2005)  Zone with typical coastal desert dunes.  Vegetation diminishes 
considerably in the northern part of the access road.  Small rocks can be found scattered 
within this zone.   
 

• SS 7 (February 2005) Characterized by sand dunes and scarce vegetation.  Similar to 
the previously described zone where the presence of a patch (island) of Tillandsias 
stands out amidst the desert area. 

5.2.3.2.2 GNL-2 Quarry neighboring area 

• SS 8 (September 2004) This site was placed at the lower part of the main valley towards 
the southern zone of the Quarry.  Cacti dominate the middle part of the valley.  Some 
herbaceae are likely to be found there. To date, the valley exhibits traces of a stream 
from a recent period (months).  The mountain slopes support sparse cacti. 
 

• SS 9 (September 2004) Placed in the middle part of the main valley, this site comprises 
the central and northern part of the zone.  At the base of the valley, cacti dominate the 
landscape.  They are sparsely distributed on the mountain slopes.  Only a few individuals 
of shrubby species could be observed.  Vegetation coverage increased slightly up the 
rocky valley; however, it was never abundant.  The valley exhibits traces of a 
streamflow from a recent period (several months back). 
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• SS 10 (September 2004)  Located in the lower part of the west valley, in the south-

eastern section of the sampling zone.  The lowest part is a wide valley that narrows 
upstream.  Abundant cacti and some dry herbaceae dominate the middle part of it.  This 
rocky valley is expected to provide refuge for high numbers of small mammals. 

5.2.3.2.3 GNL-2 Quarry Zone 

• SS 11 (February 2005)  Rocky valley of big rocks and 45-degree slopes.  This is the 
zone where the largest vegetation coverage, especially shrubs, was observed.  A 
transect with 31 traps was established along the valley. 
 

• SS 12 (February 2005) Rocky valley of approximately 45-degree slopes.  Rocky 
slopes with scarce cacti in the middle and upper valley.  Occurrence of shrubs along 
the valley.  The 30-trap transect was placed in the central part of the valley. 
 

• SS 13 (February 2005)  Rocky valley with a gentle slope and big stones.  Vegetation 
coverage was scarce, with some shrubs but no cacti.   15 trap transects were placed in 
the central part of the valley. 
 

• SS 14 (February 2005)  Very steep-walled rocky valley with scarce cacti in the 
valley.  13 trap transects were placed in the central part of the valley and a fog net put 
up perpendicular to the valley. 

5.2.3.2.4 Upper Topara Valley 

• SS 15 (February 2005)  The slopes in this area are steep and large rocks are present.  
Vegetation coverage is scarce.  Column cacti and shrubby species stand out among the 
rocks.  The central part of the valley is part of an agricultural zone for avocados, limes, 
and other produce.  Cattle and goats also graze this land.  Typical mountain valley 
vegetation is located in this zone. 
 

• SS 16 (February 2005)  This site has rocky slopes of lesser height and incline than SS 
15.  Large rocks stand throughout the area.  Vegetation decreases dramatically.  In the 
central part of the valley, the land is used for temporary crops and grazing. Riparian 
vegetation can also be found in this zone. 
 

• SS 17 (February 2005)  The slopes are less steep at this site and riparian vegetation is 
present.  Eucalyptus trees and low shrubs are scattered around the central part of the 
valley.  The few cacti that could be seen at other sampling sites zones do not occur in 
this zone.  Small and medium-sized rocks lie throughout the area.  
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Table 5.2.3-1 Main characteristics of sampling sites (SS) 

ZONE SS SAMPLING DATE ELEVATION (m) MAIN/ HABITAT  

1 Set 04 200-300  Tillandsias desert 
2 Feb 05 800 – 950  Sparse cactaceae zone 
3 Feb 05 700 – 800  Desert bushs 
4 Feb 05 600 – 700 Sparse cactaceae zone 
5 Feb 05 550 – 750  Desert bushs 
6 Feb 05 400 – 650  Coastal desert 

Access road 
 
 

7 Feb 05 250 – 400  Coastal desert 
8 Sept 04 600 – 700  Cactaceae zone 
9 Sept 04 750 – 1150  Cactaceae zone 

GNL-2 
Quarry 

neighboring 
area 10 Sept 04 500 – 650  Cactaceae zone 

11 Feb 05 920 – 1150  Desert bush 
12 Feb 05 1000 – 1200  Scattered cactaceae zone 
13 Feb 05 900 – 1050  Scattered cactaceae zone 

GNL-2 
Quarry 

14 Feb 05 930 – 1050  Scattered cactaceae zone 
15 Feb 05 750 - 1050  Desert mattorals 
16 Feb 05 700 – 1000  Desert bushs  Upper Topará 

Valley 
17 Feb 05 600 – 700  Desert bushs 

 
 
5.2.3.3 RESULTS AND DISCUSSION 

5.2.3.3.1 Species documented 

Eleven (11) species belonging to six (6) families and ten (10) genera, as shown in Table 5.2.3-
2, were identified in the September 2004 assessment.  The February 2005 assessment 
identified four (4) species belonging to three (3) families and four (4) genera (Table 5.2.3-2).  
Twenty (20) species could potentially inhabit the zone permanently, seasonally or during an 
El Niño event. 
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Table 5.2.3-2 Documented species in the assessed zones. R: Recorded;: Data not confirmed. 

Sampling Zone Access road GNL-2 Quarry 
neighboring area GNL-2 Quarry Topará Valley

Sampling  Site (SS) 1 2,3,4,5,6,7 8 9 10 11,12,13,14 15,16,17 
ORDER DIDELPHIMORPHIA 

Family Didelphidae 
    Didelphys marsupialis       R 

ORDER CHIROPTERA 
Family Vespertilionidae 

   Myotis atacamensis   R     
ORDER CARNIVORA 

Family Mustelidae 
     Conepatus sp.    R    

Family Canidae 
    Lycalopex sechurae R R R R  R R 

ORDEN RODENTIA 
Family Muridae 

    Oryzomys xantheolus     R   
    Phyllotys amicus   R R R   
    Phyllotys andium  R  R R R R 
    Phyllotys spp.*        
    Mus musculus R R    R  

Family Chinchillidae 
    Lagidium peruanum    R    
* Phyllotys andium and P. amicus grouped into this one category 

 
Access Road 
 
SS 1 (September, 2004) 
 
With the use of a small mammal trap, the exotic mouse Mus musculus was documented in a 
Tillandsia stand, close to the electric transmission line that crosses ConCon Topara Plains.  An 
individual belonging to the same species was found dead in a 5-cm wide gap between two 
rocks in the Tillandsias.  At this specific site, no tracks of the "zorro costero" Lycalopex 
sechurae could be seen, but tracks were indeed recorded along the access road’s influence 
area.  
 
SS 2, 3 and 4 (February, 2005) 
 
Three (3) species were documented at these scarcely vegetated sites.  The "zorro costero" 
Lycalopex sechurae was documented six times by tracks (trails), feces and two lairs.  Fresh 
traces were observed along the slopes of the valleys.  
 
Very close to a fox lair, many pellets from “lechuza de los arenales” Speotyto cunicularia (an 
owl species) with parts of rodents and lizards were found. The occurrence of the mouse 
Phyllotis andium was documented only because the owl pellets contained its remains.  Four 
(4) individuals of the introduced mouse Mus musculus were captured using traps at the 
transects at base camp and Transect A.   Remains of this species were also found in a S. 
cunicularia pellet. 
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SS 5, 6 and 7 (February, 2005) 
 
Because of the scarce vegetation and the presence of few refuges, only two species were 
documented in this zone.  Nonetheless, stands of rodent feces could be observed.  This is 
evidence that there was a larger density of this species in the zone in an earlier period –
probably, during an El Niño event.  The remains found in the pellets belonged to a rodent P. 
andium specimen. 
 
Also documented were two lairs of the "zorro costero" L. sechurae with fresh tracks as well as 
feces in which only rodent hairs were found.  Judging from the length and color pattern of the 
hair bands, it could have been a rodent Phyllotis specimen. 
 
GNL-2 Quarry neighboring area 
 
SS 8 (September, 2004) 
 
The Phyllotys amicus was documented at this site.  Also, at the valley slopes "zorro costero" 
Lycalopex sechurae tracks and feces in the central part were documented.  It was also clear 
that L. sechurae used a rock as a resting site. 
 
An Atacama Myotis cf. Atacamensis was collected using a fog net.  .  It was identified based 
on its hair and bone structure using the Simmons and Geisler key (1998). It was one of the few 
occurrences of this species.   
 
SS 9 (September, 2004) 
 
Tracks of Lycalopex sechurae could be seen along the valley along with three sites carrying 
feces of this species.   The evidence was located in the central part of the valley, not on the 
slopes, most likely because of the incline.  The feces contained bones of Phillotys andium and 
P. amicus, as well as vizcacha Lagidium peruvianum and zorrillo Conepatus sp. hair.  Also 
analyzed was a stand of owl pellets, which did not contain mammal remains.  
 
SS 10 (September, 2004) 
 
Tracks of the Andean Fox could be seen from the lower to the central parts of the valley.  Fox 
feces contained remains of Phillotys andium that could be collected from the central part of 
the valley.  Owl pellets containing remains of Oryzomys xantheolus and Phillotys andium 
were also collected in two nests.  The large number of medium and large rocks in this area 
provide potential refuge for mammals. 
 
GNL-2 Quarry 
 
This zone was more arid than the access road zone and contained a larger number of rocks that 
could provide refuge for rodents.  Nonetheless, not many occurrences were documented, most 
likely due to the scarce vegetation coverage.  It is possible that these species occur in low 
densities.  Three (3) species of mammals were identified: Lycalopex sechurae (tracks, feces 
and a lair were identified), Phyllotis andium (only one captured during the assessment and 
parts found in pellets) and Mus musculus  (captured in a trap in Transect B).  Four transects 
were established in this sector.  The aridity of this habitat apparently keeps the density of these 
species at low levels.  Remains of P. andium were found only in zorro costero's feces. 
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No species were captured in the fog net that was placed at SS 14.  Species of chiroptera were 
not documented in this zone, probably due to the scarce vegetation, mainly column cacti. 
  
Upper Topara Valley 
 
Small-scale agricultural activity has been developed in this zone.  Three species were 
documented: the “muca” Didelphis albiventris, the “zorro costero” L. sechurae and the rodent 
Phyllotis andium.  The introduced rodents Rattus rattus and Mus musculus may occur too, for 
this is a zone with high human impact.  The “muca” was identified based on some hairs and a 
bone that were found in the central part of the valley.  The "zorro costero” was documented 
because feces were found on a slope.  In the same area, rodent hair, very likely to belong to 
Phyllotis sp., was also found.  Some owl pellets contained the remains of P. andium. 

5.2.2.3.2 Diversity 

During the winter sampling, diversity was very low in the two assessed transects (Table 5.2.3-
3).  Since only one species (Mus musculus) was documented in the access road sector, the 
Shannon-Wiener Index (H’) yielded a zero (0) diversity.  Also, during the sampling in the 
GNL-2 Quarry neighboring area, only one species was documented (Phyllotys amicus), and 
the H’ value was zero (0).  The low number of species documented in the zone was probably 
due to the scarce precipitation and consequently sparse vegetation. 
 
The diversity indexes were also very low during the February 2005 sampling (Table 5.2.3-3).  
The H’ diversity index was zero (0) for the access road zone, because only one species (Mus 
musculus) was identified.  The diversity index for the GNL-2 Quarry zone was 0.69 due to the 
presence of only two species with two individuals each.  

Table 5.2.3-3 Diversity documented for the assessment transects for small land mammals.  

Zone Sampling dates Number of 
Species 

Number of 
individuals 

Shannon 
Wiener H’ 

Sept. 2004 1 1 0 Access road Feb. 2005 1 4 0 
GNL-2 Quarry Neighboring 
area Sept. 2004 0 1 0 

GNL-2 Quarry Feb. 2005 2 2 0,69 
 
 
Note that the feces and most of the pellets containing mammal bones and hairs found in the 
GNL-2 Quarry area were not fresh.  They probably belonged to a strong El Niño event period 
(maybe that of 1997-1998) which left traces of water in the central part of the valleys.  
Precipitation increases during such periods caused the vegetation coverage grow significantly, 
and, as a result, increase the availability of food. This in turn lead to increases in the 
populations of rodents and marsupials and migration of species of mammals from nearby less 
arid areas (Didelphys albiventris, Lagidium peruanum, Lycalopex culpaeus, Oncifelis colocolo 
and Conepatus sp.), which can temporarily settle in the area, and by doing so, change the 
diversity values.  In short, the colonization and extinction of species in this area result in part 
from events such as El Niño. 
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5.2.2.3.3 Species of importance 

Species of importance include the endemic and threatened species identified by the 
International Union for Nature Conservation (IUCN), the National Institute for Natural 
Resources (INRENA) or the Convention on International Trade in Endangered Species of 
Wild Fauna and Flora (CITES).  Of the 20 species in the project area, twelve (12) are included 
in one or more of these three lists (Table 5.2.3-4). 
 
As for the IUCN list, only one of the documented species (el “zorro costero” Lycalopex 
sechurae) is listed under the Data Deficient category (DD).  Among the potentially occurring 
species, the “guanaco” Lama guanicoe and six (6) bats (Artibeus fraterculus, Platalina 
genovensium, Amorphochilus schnablii, Myotis atacamensis, Mormopterus kalinowskii and 
Tomopeas ravus) are listed under the Vulnerable category (VU). Also, the “gato montés” 
Oncifelis colocolo is in the Near Threatened (NT) list, while two (2) potentially occurring bats 
(Histiotus macrotes and Tadarida brasiliensis) are in the Low Risk category (LR).  
 
The CITES Convention protects the "gato montés" Oncifelis colocolo and the “guanaco” 
Lama guanicoe from all kinds of trade, and puts them in Appendix 2 of its list.  
 
According to national legislation (Supreme Decree D.S. Nº 034-2004-AG), the Peruvian 
Ministry of Agriculture declares that the potentially occurring species Platalina genovensium 
and Tomopeas ravus are in the Critically Endangered category (CR) and the Amorphochilus 
schnablii in the Vulnerable (VU) category. 
 
Of the endemic species in the coast and western flank from Lambayeque through Arequipa, 
the mouse Phyllotys amicus occurs in the study area.  It is also possible that other endemic 
species such as Platalina genovensium (Piura, Lima, Arequipa and Huánuco) and Tomopeas 
ravus (Piura, Cajamarca, La Libertad, Lima), occur in the study area. 

Table 5.2.3-4  List of documented species and potentially present mammal species, according 
to IUCN, INRENA and CITES and including endemism. 

SPECIES 

IUCN 
 

LR=Low Risk 
VU=Vulnerable. 

NT=Near Threatened
DD=Data Deficient 

INRENA 
 

CR=Critically 
Endangered 

EN Endareged 
VU=Vulnerable 

CITES 
ENDEMISM 

 
X = Endemic 

ORDER DIDELPHIMORPHIA 
Family Didelphidae 

Didelphis albiventris     
Thylamys elegans      

ORDER CHIROPTERA 
Family Phyllostomidae 

    Artibeus fraterculus VU    
   Desmodus rotundus     
    Platalina genovensium VU CR  X* 

Family Furipteridae 
    Amorphochilus schnablii VU VU   
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SPECIES 

IUCN 
 

LR=Low Risk 
VU=Vulnerable. 

NT=Near Threatened
DD=Data Deficient 

INRENA 
 

CR=Critically 
Endangered 

EN Endareged 
VU=Vulnerable 

CITES 
ENDEMISM 

 
X = Endemic 

Family Vespertilionidae 
    Histiotus macrotis LR    
   Myotis atacamensis VU    

Family Molossidae 
   Mormopterus kalinowskii VU    
   Tadarida brasiliensis LR    
   Tomopeas ravus VU CR  X** 

ORDER CARNIVORA 
Family Mustelidae 

    Conepatus sp.     
Family Canidae 

    Licalopex culpaeus     
    Lycalopex sechurae DD    

Family Felidae 
    Oncifelis colocolo NT  Appendix 2  

ORDER ARTIODACTYLA 
Family Camelidae 

    Lama guanicoe VU EN Appendix 2  
ORDER RODENTIA 

Family Muridae 
    Oryzomys xantheolus     
    Phyllotys amicus    X*** 
    Phyllotys andium     
    Phyllotys spp.     

Family Chinchillidae 
    Lagidium peruanum     

*Endemic to the western flank: Piura, Lima, Arequipa and Huanuco. 
**Endemic to the coast and western flank: Piura, Cajamarca, La Libertad, Lima. 
***Endemic to the coast and western flank: from Lambayeque to Arequipa. 

5.2.2.3.4 Results Analysis 

Overall, no high risk areas for mammal communities were identified; that is, no zones would 
be severely or irreversibly affected by project-related activities.  The fieldwork did not 
identify any threatened mammals that permanently inhabit the project zone.  Non-threatened 
mammal communities are found in low-density populations and develop cycles of large 
population increases and reductions as a result of changes in natural environmental conditions 
(El Niño and the non-Niño cycles).  These cyclical changes could favor mammalian recovery 
after a temporary impact.  However, it is necessary to take into account that resource 
conditions (food and refuge) may decrease at least temporarily.  One important condition is to 
maintain the orientation and incline of slopes to ensure condensation of fog collection during 
winter. 
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5.2.4 HERPETOLOGY 

5.2.4.1 GENERAL ASPECTS 

Herpetofauna in the Peruvian Coastal Desert is highly endemic to the region (Icochea y 
Carrillo, 1995), and is therefore a vulnerable animal group that warrants attention.  That being 
said, scientific knowledge about the coastal herpetological fauna is limited and little 
information has been published.  In 1970, Dixon and Huey completed a taxonomic review of 
the genus Phyllodactylus on the South American continent and provided data on 
morphological variations, habitats, natural history, as well as distribution maps and 
photographs of most species.  Dixon and Wright (1975), also carried out a taxonomic review 
of the Peruvian species considered at the time to belong to the genus Tropidurus and provided 
information on morphological variations, habitats, natural history and distribution for each of 
the species.  At a later stage, Frost (1992) included the Tropidurus species distributed along 
the Pacific coast (including the Peruvian species) into the genus Microlophus. 
 
The assessment provided in this chapter has been made on the data taken from two field trips 
or "field campaigns"; the first being carried out from 17-19 September 2004, during the 
winter period, and the second from 10-14 February 2005, during the summertime. 

5.2.4.2 CHARACTERISTICS OF SAMPLING ZONES 

A total of five sampling routes (SR) in two zones – the future access road and a neighboring 
GNL-2 Quarry zone – were assessed during the field trip made in the winter period (Table 
5.2.4-1).  For the summertime assessment, on the other hand, 25 sampling routes distributed 
into three sampling zones were established: the projected zone for the GNL-2 Quarry, the 
future access road to the quarry and the upper Topara Valley (Table 5.2.4-2). 

Table 5.2.4-1 Main Characteristics of Sampling Routes (September, 2004) 

SR Elevation (m) Habitat Zone Date 

02 200-300 
Sandy plains with slightly 
steeped mountains; cacti 

and tillandsias occur. 
Access road 09/17/2004 

03 300-800 

Sandy plains, dry and 
rocky valley floor.  Sparse 

cacti and herbaceous 
vegetation. 

Access road 09/18/2004 

04 600–700 Rocky valley. Herbaceous 
vegetation and cactaceae 

Neighboring GNL-2 
Quarry zone 09/18/2004 

06 200-300 
Sandy plains with gentle 
rocky dunes. Tillandsia 

vegetation. 
Access road 09/19/2004 
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Table 5.2.4-2 Main Characteristics of Sampling Routes (February, 2005) 

SR Elevation (m) Habitat Zone Date 

01,02,03,04 610 – 850 Column cacti desert Access road 02/10/2005 

05,06,07,08 940 – 1280 

Desert, vegetation-free 
stony mountains Quarry 02/11/2005 

09,10 910 – 1160 

Desert, vegetation-free 
stony mountains 

Neighboring GNL-2 
Quarry zone 02/11/2005 

11,12,13 930 – 1220 
Desert, vegetation-free 

stony mountains Quarry 02/11/2005 

14,15 950 – 1010 
Desert, vegetation-free 

stony mountains Quarry 02/12/2005 

16 810 
Column cacti desert Access road 02/12/2005 

17,18,19 380 – 460 

Sandy substrate desert, 
some bromeliads Access road 02/12/2005 

20,21,22 690 – 850 

River mountain, farms, 
rocky mountains 

Upper Topara 
Valley 02/13/2005 

 

5.2.4.3 RESULTS AND DISCUSSION 

5.2.4.3.1 Species Composition 

The 2004 assessment identified 20 individuals of five (5) reptile species (Table 5.2.4-3).  The 
2004 and 2005 assessments combined identified seven (7) species - one (1) amphibian and six 
(6) reptiles (Table 5.2.4-3).   Including potential species increases richness to 13 species - one 
(1) amphibian and 12 reptiles. 
 
During the summer assessment in February 2005, the species most frequently found was 
Microlophus tigris, a coastal desert sauria (gecko), which is typical of vegetation-covered 
habitats such as lomas formations (Dixon and Wrigth, 1975; Pérez, 2003; Pérez et al., 2000).  
Another typical species for this habitat is the “gecko” Phyllodactylus lepidopygus (Dixon and 
Huey, 1970; Pérez, 2003), documented once during this assessment.  Microlophus thoracicus 
icae and Dicrodon heterolepis also occur in vegetation-related habitats.  D. heterolepis was 
documented only in the sampling routes along Topara Valley.  The coastal river valleys are 
the main distribution points for this species.  The Bufo limensis frog also occurred in river 
valleys and crop areas.  Microlophus theresiae and Ctenoblepharis adspersa inhabit areas 
with little or no vegetation (Dixon and Wrigth, 1975; Pérez, 2003; Pérez et al., 2000).  These 
species were observed a few times. Phyllodactylus microphyllus and P. gerrhopygus are also 
associated with sandy substrate areas devoid of vegetation.  The distribution and natural 
history of the snakes is not well known so a relation to a specific habitat is not evident. 
 
Note that environmental conditions influence the occurrence of ectothermic animals (that 
regulate their body temperature largely by exchanging heat with their surroundings; cold-
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blooded), such as amphibians and reptiles (Pianka, 1986).  The skies on 10 and 11 February 
were cloudy with low temperatures (22 °C approximately).  Such temperatures likely 
decreased the activity of herpetofauna, which resulted in the identification of limited 
occurrences.  Sixty (60) individuals were documented – 41 of them were identified along 
sampling routes (Table 4 Anexo 3-3) and the remaining 19 were identified through 
opportunistic sampling. 
 
The correlation between air temperature and herpetofauna activity can be observed in Table 4, 
Annex 3-3.  The number of individuals is higher along the sampling routes with clear skies 
compared to the sampling routes with cloudy skies.  Thus, it is extremely important to include 
some of the general environmental characteristics in the field data, such as cloud coverage and 
wind, in order to ensure the correct interpretation of data. 

5.2.4.3.2 Species of Importance 

Four of the documented species (Table 5.2.4-3) are included in an INRENA conservation 
category (DS Nº 034-2004-AG).  Three species of reptiles are under the Vulnerable category 
(Ctenopleharis adspersa, “Cabezona”, Dicrodon heterolepis “Lagartija de cabeza roja” and 
Bothrops pictus “Jergón de costa”) while Microlophus tigris is considered to be Near 
Threatened.  None of the documented amphibian or reptile species belong to any IUCN and/or 
CITES conservation category.  Also, none of the documented herpetofauna species in the area 
are used or traded by local villagers. 
 
It is expected that the quarry and access road activities will cause the greatest impacts to C. 
adspersa and M. tigris.  These species use rocks and/or stones for feeding, thermoregulation 
and refuge (Pérez, 2003; Pérez et al, 2000).  Therefore, the movement of rocks and stones 
would alter these species' habitats.  The activity-affected area of the planned quarry should be 
minimized in order to reduce the negative effects on these species. . This is also the case for 
P. lepidopygus, sort of “gecko” of restricted distribution related to vegetation habitats (Dixon 
and Huey, 1970; Pérez, 2003), which also makes frequent use of rocky and stony micro-
habitats. 
 
The effect on D. Heterolepis “Lagartija de cabeza roja” would be less significant, because the 
distribution of this species is limited to coastal valleys like Topara Valley.  The impact of 
quarry activities these habitats is expected to be minimum, for they are relatively far from the 
project area.  This is also the case for the “Sapo de lima” B. limensis, whose distribution is 
limited mainly to coastal valleys. 

Table 5.2.4-3 List of documented and potentially occurring reptiles and amphibians.  
Endemism and conservation categories are also included. 

Documentation 
type 1 Sampling Zone Scientific Name (Common 

Name) Set 2004 Feb 2005 Set 2004 Feb 2005 
Distribution 2 Conservation 

Category 

CLASS AMPHIBIA 
Order Anura 

Family Bufonidae 

Bufo limensis (“sapo de 
Lima”) - R - Topará 

Valley 

Wide (La 
Libertad-
Arequipa) 

- 
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Documentation 
type 1 Sampling Zone Scientific Name (Common 

Name) Set 2004 Feb 2005 Set 2004 Feb 2005 
Distribution 2 Conservation 

Category 

CLASS REPTILIA 
Orden Sauria 

Familia Gekkonidae 
Phyllodactylus gerrhopygus 
(“geko”) R R Access 

road Access road Wide (Lima-
Tacna) - 

Phyllodactylus lepidopygus 
(“geko”) R R Access 

road Quarry Limited 
(Ancash-Ica) * - 

Phyllodactylus 
microphyllus (“geko”) P P - - Wide (Tumbes-

Lima) * - 

Family Teiidae 
Dicrodon heterolepis 
(“Lagartija de cabeza roja”) - R - Topara 

Valley 
Wide (Tumbes-

Ica) * VU -  INRENA 

Family Tropiduridae 
Ctenoblepharis adspersa 
(“cabezona”) R R Access 

road Access road Limited (Lima-
Arequipa) * VU -  INRENA 

Microlophus theresiae 
(“Lagartija de los arenales”) R R Access 

road Access road Limited (Lima-
Ica)* - 

Microlophus tigris 
(“Lagartija de lomas”) R R Access 

road 

Access road, 
quarry and 

Topará 
Valley 

Limited (Lima-
Arequipa) * CA -  INRENA 

Microlophus thoracicus 
icae (“Lagartija de 
gramadales”) 

P P - - Limited (Lima-
Ica) * - 

Order Serpentes 
Family Colubridae 

Alsophis elegans 
(“Culebra”) P P - - Wide (Tumbes-

Ica) - 

Oxyrhopus fitzingeri 
(“Culebra”) P P - - Wide (Piura-

Ica) - 

Family Elapidae 
Micrurus tschudii 
(“Coralillo”) P P - - Wide (Tumbes-

Lima) - 

Family Viperidae 

Bothrops pictus (“Jergón de 
costa”) P P - - 

Wide (La 
Libertad-
Arequipa) 

VU -  INRENA 

(1) R: Recorded,  P: Potentially present. 
(2) Distribution data based on Rodriguez et al. (1993), Carrillo and Icochea (1995), Dixon and Huey (1970), Dixon and 
Wright (1975).  
*Endemic to Peru (according to Rodriguez et al. (1993), Carrillo and Icochea (1995)) 
Vulnerable (V), Near Threatened (NT). 

5.2.4.3.3 Diversity 

The highest value for the Shannon-Wiener index for the 2004 assessment was 1.05 
bits/individuals (Table 5.2.4-4).  During the summer assessment, sampling route 7 displayed 
0.69 bits/individuals as the highest diversity value, followed by SR 17 and SR 21 – both with 
0.64 bits/individual (Table 5.2.4-4).  Only one species was documented for most of the 
sampling routes, yielding a zero diversity value in such cases. 
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Table 5.2.4-4 Shannon-Wiener Index (H’) by Sampling Route (SR) and Sampling Zone  

Sampling Zones 
 Upper Topara 

Valley Access road Quarry 

September, 2004 Sampling 

SR - - - 2 3 6 4 

H’ - - - 1.05 0,50 0 0 

February, 2005 Sampling 

SR 
20 21 22 17 

1;2;3;4;16; 
18;19 

7 
5;6;8;11;12; 

13;14;15 

H’ 0.45 0.64 0 0.64 0 0,69 0 
 

5.2.4.3.4  Results analysis (seasonal comparison) 

The study zones pertaining to the GNL-2 Quarry were not assessed in winter; nonetheless, it 
is possible to compare these results with the results obtained at that time in neighboring areas 
(GNL-1), because they are relatively similar areas and are relatively close in proximity (3 
km).  The comparison has been made between the future access road and the quarry areas and 
their corresponding sampling routes.  For this comparison, the sampling routes assessed at 
Topara Valley have not been considered, because this kind of habitat (coastal valley) was not 
assessed during the study made in 2004. 

Table 5.2.4-5 shows that the species documented during both field campaigns were the same.  
The results, thus, confirm the similarities between these two zones, but with a higher number 
of occurrences documented for GNL-2.  This can be explained because GNL-2 was assessed 
during the dry season or summertime, and it is during this period with high air temperatures 
that the number of active reptiles is also higher, as compared to the wet season.  In addition, 
the search effort for sampling routes was higher during the second assessment (GNL-2) 
(Table 5.2.4-5), which could also explain the higher number of occurrences documented. 

Another observation that was made was the difference in most frequently documented species 
(Table 5.2.4-5).  During the winter assessment, occurrences of M. theresiae were most 
common.  During the summer assessment, M. tigris was the most documented reptile.  This 
difference is not likely to be due to a seasonal variation in herpetofauna, but due to differences 
in sampling.    The search effort in the GNL-2 Quarry neighboring areas zone (GNL-1) was 
more extensive in sand and stone substrate desert areas where M. theresiae occurs more 
commonly, while the search effort in the GNL-2 Quarry zone was more intense in areas with 
soil substrate and rocky mountains covered with some vegetation – the typical habitat for M. 
tigris. 

In summary, the assessed zones for both field campaigns are similar because the same species 
of reptiles occur.  Sampling variations – not seasonal variations – caused the differences in the 
number of occurrences.  The absence of occurrences of some species during the wet season is 
not thought to be due to the absence of the species in the area, but to the lesser probability of 
documenting occurrences as a result of the diminished activity of the species when air 
temperatures are low. 
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Table 5.2.4-5 Comparison of documented species, number of individuals and search effort 
between field campaigns for the quarry and access road zones. 

Sampling Field Campaign Species 
September 2004 February 2005 

Phyllodactylus gerrhopygus 3 3 

Phyllodactylus lepidopygus 1 1 

Ctenoblepharis adspersa 1 1 

Microlophus theresiae 11 2 

Microlophus tigris 4 25 

Total number of individuals 20 32 

Search effort (Man/Hours) 8 19 
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5.3 CULTURAL BASELINE 

5.3.1 ARCHEOLOGY 

The GNL-2 Quarry is situated between the Cañete river basin and the Culebrilla gorge 
(Pisco). The Cañete valley spreads south of Lima, between Parallels 11° 58’ and 13° 09’ 
Latitude South. The other coastal valleys consist of irrigated land, which use water brought by 
the main rivers, which descend from the highlands. The Cañete river basin originates from 
Lake Ticllacocha where it divides with the Mala river, at an altitude of approximately 
4,800 m. 

5.3.1.1 RESEARCH BACKGROUND 

Archaeological prospecting in the GNL-2 Quarry area has been undertaken only recently, in 
contrast to the number of studies performed in the Cañete valley. Cañete is situated on the 
cultural border between the large ancient cultures of the central coast and the southern coast.  
 
By the Late Intermediate, the Cañete river valley became important to local ethnic groups 
such as the Guarco and the Lunaguana.  The Guarca dominated the lower valley while the 
Lunaguana controlled the middle part of the Cañete valley. The towns of the Yauyos 
confederation lie toward the highlands (Rostworowsky: 1989). The Tahuantinsuyo Empire 
later annexed these towns.  
 
Over the past five years, the area identified for the GNL-2 Quarry has been extensively 
studied as part of the archaeological evaluations conducted for the Camisea project and for the 
Concon – Topará irrigation project. Both projects have identified a series of settlements of 
they have proposed to demarcate the remains discovered. 

5.3.1.2 RESULTS OF THE STUDY 

Prior to the fieldwork, a review was performed of bibliographical information on the study 
area.  The strategy for field work was based on the review of available data and maps on the 
area.  The archaeology team systematically surveyed the surface of the future access road and 
quarry in order to ascertaining the existence or absence of archaeological evidence.  Where 
archaeological evidence was present, the team identified its nature, surface boundaries, 
cultural ties and degree of impact. The sites were identified with the help of global positioning 
satellite (GPS) equipment, recorded in the respective maps, and delimited with the assistance 
of small sampling pits. 
 
Archaeological Potential 
 
The access road to the site runs from the Panamerican Highway at kilometer 168 and crosses 
hilly terrain that is characterized by the presence of sand dunes. The road then crosses the 
Camisea gas pipeline and two high tension lines until it reaches the desert area to the south of 
the Lomas Negras hills and north of the Topará gorge. The Culebrilla gorge forms the 
entrance to the quarry area. The road runs through the gorge until it reaches its mouth, where 
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it meets the exploitation area. The hills in the quarry area feature some escarpments and very 
large rocks over the slopes. The bottom of the gorge is filled with the remains of water rushes 
which left an abundance of very large rocks, plus a bed that changes from superficial to 
relatively deep depending on the width of the gorge’s bottom.  
 
The archaeological study revealed that the Cinco Cruces desert plain, Pampa Cañete and the 
southern part of Lomas Negras contain scattered evidence of ancient human groups. The sites 
contain shell deposits, temporary hunter and collector camps and even burial areas. A pre-
Hispanic trail is located in the section directly linked to the works. According to the review 
made of the corresponding documentation and the prospecting work carried out on the land, 
the road runs from the Topará gorge – where the Huaquina archaeological site is situated – to 
the Culebrilla gorge, through the gorge, then up the mountains north towards the Lunahuaná 
valley. According to the records, the road travels as far as the Incawasi site, located in 
Lunahuaná, Cañete. As is the case with many findings from the pre-Hispanic period, 
especially if associated with the Late Intermediate Horizon (Incas), the road is connected to a 
series of small settlements and construction works, which catered for the needs of ancient 
travelers. In addition to the trail, the archaeology team identified construction works of a 
formal and ritual nature inside the Culebrilla gorge.  
 
The sites identified during the fieldwork are as follows:  
 
A. Windbreak: 

UTM Reference: 364331 E 8538294 N 
 
The windbreak comprises  the remains of a small construction site made of rounded stone, 
arranged on a non-mortared wall.  It is semi-circular and includes some ceramic fragments 
and shell material. The windbreak has a length of 1.20 meters and a width of 80 centimeters. 
It is located 40 meters from Vertex 9, between Sites 12 and 15, eight meters from the axis of 
the access road leading to the quarry. 
 
Impact: It is eight meters from the axis of the access road leading to the quarry – adjacent to 
the road. 
 
Mitigation: Generate a protection area for the windbreak of at least 10 square meters  
considering the close distance to the site, the small size of the archaeological evidence and  
the type of vehicles that will be used in the area. The recommendation is to move the present 
location of Vertex 9 to twenty or thirty meters to the north or south of the current position, 
with the objective to move it away from the archaeological evidence. Install a sign to identify 
the location of the site. 
 
B. Pre-Hispanic trail:  

UTM Reference: 375017 E 8545878 N; 376239 E 8547064 N; 376055 E 8548224 N; etc. 
 
This is comprised of an ancient pre-Hispanic trail, which, seemingly dates back to periods 
prior to the Late Horizon (Inca – 1,400 A.D.).  This trail was in by the residents of the present 
Topará area and its vicinity until the last century. 
 



 

ESIA GNL-2 Quarry Development Project. Cañete, Peru 5.3.1-3 
 

The road’s width ranges from 3.5 meters to 5 meters. It is straight in the flat sections and 
readily identifiable by visual observation.  Small stones line the sides of the road.  In steep 
sections – the gorge with a huayco (mudflow) – large and medium size rocks line the road on 
both sides.  Containment walls have also been built for huayco crossings. Steps are present in 
areas where the road runs through land with quick vertical changes. The road appears to starts 
at the Huaquina archaeological site in the Topará gorge, travels north through the La Capilla 
site, then turns to the northwest going into the Culebrilla gorge (this is where it meets the 
access road leading to the quarry), moves northeast through the gorge, then moves up in 
elevation traveling towards the north, finally reaching the Inkawasi site in the Lunahuaná 
valley (according to the INC Cápac Ñam Project’s records). The road can only be observed in 
certain stretches, since it has been cut off by the huayco that descends along the Culebrilla 
gorge’s base.  However, it can be observed in at least six areas. 
 
Impact: the road is affected by the access road leading to the quarry in at least four stretches 
and by the exploitation area in at least two stretches.  
 
Mitigation: Give the archaeological road a protection area of seven meters on each side of the 
course.  Change the course of the access road to steer clear of the archaeological road  – at 
least 10 meters in the narrowest sector of the gorge. For the sectors affected by the 
exploitation area exclude the area occupied by the archaeological road of the exploitation 
area; maintain the area occupied by the archaeological road as an protected zone; and place 
signs (at least three in each stretch of the archaeological road) in the area with an 
archaeological evidence during quarry operations. 
 
C. Site 01:  

UTM Reference: 373697 E  8543852 N. 
 
This site is comprised of a set of quadrangular and circular structures that are in poor 
condition. There are three structures located over the alluvial plain at the foot of hills. The 
structures are made of partially rounded or rounded stone, arranged on short double-row walls 
without concrete. Towards the southeast end, there is also a wall made of 120-centimeter long 
double-faced stone. Ceramic fragments and a modern circular structure on the foot of the hill 
are observable on the surface. 
 
Impact: It is adjacent to the southeastern side of the access road. 
 
Mitigation: This is not affected by the route of the access road. The recommendation is to 
demarcate the area and to place signs during the period that the quarry will be in operation. 
 
D. Rectangular Structure:  
UTM Reference: 373674 E   8544454 N. 
 
This is a rectangular structure with sides of approximately 4.80 meters by 3 meters. It has a 
possible access point opening towards the north. The walls are 60 centimeters thick and the 
height has not been determined. They are made of angled stones arranged in a double line. 
The structure is deteriorated to a great extent; it is possible that this structure, which appears 
to be isolated, may be associated with the pre-Hispanic trail going along the entire Culebrilla 
gorge. 
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Impact: It is not presently affected by the access road route – it is adjacent to the road. 
 
Mitigation: The recommendation is to delimit the area and to place signs during the 
implementation of the quarry project. If changes are made to the route of the access road, the 
road should be kept as far away from the archaeological site as possible. 
 
E. Geoglyph:  

UTM Reference: 373899 E 8544656 N, 682 m elevation. 

This is a geological glyph structure with a diameter of approximately five meters, located 
between Vertices 27 and 28 of the access road, approximately 100 meters from the axis. The 
glyph lies over an alluvial plain, on which slightly flat stones are arranged in a concentric 
form, forming a spiral. It has associated ceramic material spread over the surface. Apparently, 
this geoglyph has been recorded by the Capaq Ñam Project in July 2004 and is called 
“Culebrilla Geoglyph.” 
 
Impact: At present, it is not affected by the access road route.  The geoglyph is adjacent to the 
road. 
 
Mitigation: The recommendation is to delimit and to place signs during the implementation of 
the quarry project.  If changes are made to the access road route, the road should be kept as far 
away from the archaeological site as possible. 
 
F. Possible Tambo:  
Meter: 376437 E    8547072 N 
 
The possible tambo is comprised of the remains of a possible rectangular or quadrangular 
structure with a length of approximately nine meters. This is a possible Inca “tambo” because 
of the size of the structure, its presence near the road, and the construction techniques used.  
The wall is made of edged stones arranged on a double row, joined by concrete. The wall’s 
width is approximately 70 centimeters and its height is 80 centimeters at the best-preserved 
sections. The wall’s inner and outer sides have an even surface and associated ceramic 
material.  
 
Impact: It is affected, since it is within the area defined as the exploitation zone. 
 
Mitigation: Delimit and post signs on the works. Exclude the archaeological evidence area 
from the exploitation area, so as to guarantee its preservation. 
 
Site 2:  

UTM Reference: 376885 E   8547706 N; 376743 E  8547920 N,    1021 and  1040 m.a.s.l. 
 
This site is located in the initial part of a boxed-in gorge. The gorge curves and then joins the 
Culebrilla gorge. At least seven sites can be found in the curve area.  They are comprised of 
small spaces of quadrangular shape, small terraces, a possible “chulpa” underneath a large 
rock and several containment walls to support the structures.  .  These sites are adapted to the 
surface’s terrain (quite steep) or, vice-versa, the surface adapted to the structures.  Towards 
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the high part of the hills, one can see a series of containment walls and small terraces going up 
the slope. They appear to comprise a control point to monitor entry to the initial part of the 
gorge.  At the source of the gorge, there is a formation in the shape of a cave, located in the 
middle lower section of the rocky escarpment.   The cave is formed by large rocky, quite high 
escarpment, which goes as far as the highest parts of the mountain chain.  Because of the cave 
shaped formation and the surface of the rocky walls, water existed in the cave at some point.. 
Over the rocky escarpment there are containment walls and steps forming an upward trail that 
goes towards the highest part of the escarpment. The containment walls have been renewed at 
least three times, and they are made of semi-edged stones from the area. The walls’ outer 
faces are rather flat and the containment fill is quite thick. This site may be associated with 
some sort of an ancient rite.   
 
Impact: It is directly affected by the quarry area. 
 
Mitigation: As much as 30% of the site is within the area defined as the exploitation area, and 
the remaining 70 percent (cave section and certain construction sites) is located within the 
quarry area. The recommendation is to delimit and to post signs during the period of the 
quarry operation, and to exclude the archaeological evidence zone from the quarry area which 
would guarantee the preservation of the site.  
 
The archaeology team also identified fragmented ceramics, but in most of these cases they are 
related to the archaeological trail.  The archaeological trail is protected, so the isolated 
ceramics would be protected too.  

5.3.1.3 CONCLUSIONS AND RECOMMENDATIONS 

The most important archaeological evidence identified is the pre-Hispanic trail which may 
possibly be associated with the Inca culture (according to existing records). It is with respect 
to this trail that there is associated evidence, such as Site 1, the rectangular structure and the 
possible tambo. This statement is made on the basis of published studies for Inca trails that 
exist.  In addition, Site 2 and the geoglyph apparently function differently, although they are 
also related to inter-valley access route control. 
 
There are few records of inter-valley pre-Hispanic trails on the Coast.  Therefore, the 
existence of this trail through the Culebrilla gorge, joining the Topara gorge and the 
Lunahuana valley has importance in the archaeological world.  This also forms the basis for 
the protection policy of the INC as well as the registration of the Inca trail system; therefore, 
it is essential to render protection and preservation of the pre-Hispanic trail sections identified 
within the associated area of the study.  
 
It is recommended that the project’s technical personnel adopt the necessary measures to 
preserve the archaeological evidence and prevent any type of deterioration which may occur 
as a result of the exploitation of the GNL-2 Quarry. This specifically refers to the vibration 
problem experienced as a result of the use of explosives and heavy equipment in the area, as 
well as the erosion that will be generated in the exploitation area. 
 
It is also recommended that the archaeological sites be adequately signed in the quarry work 
plans so that the technical personnel will be fully aware of their locations.   
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5.4 SOCIAL BASELINE 

The social baseline for the GNL-2 Quarry Project, was compiled using quantitative 
techniques (focus groups, in-depth interviews, participative evaluation workshops, TEP) 
and quantitative techniques, such as the surveying of the socio-economic profile of the 
population in the area of influence.  Secondary sources from several institutions were 
reviewed, i.e. information from the National Institute of Statistics and Information 
Technology, the Ministry of Employment and Promotion, the Ministry of Education, the 
Local Education Management Units (UGELs) the Ministry of Health, and the EIA for the 
Liquefied Natural Gas Exportation Plant. 
 
Proir to fieldwork and data collection, informative workshops took place in the districts of 
San Vicente de Cañete and Grocio Prado (November 2004) and also in the Buenavista 
settlement of the Topará Creek (April 2005).  In these workshops, the population was 
informed about the Project and the activities that would be carried out to develop the 
Social and Environmental Impact Assessment (See Annexes 5.1, 5.2, 5.3). 
 
Four focus groups were organized for the social baseline fieldwork. Two of them were 
carried out in the district of San Vicente de Cañete and two in Grocio Prado. In these areas, 
the participants were inhabitants of the settlements and urban areas associated with the 
district capital cities. A more detailed description of these tools can be found in the 
Methods section (5.4.5, technical sheet No.2) of the document.  These TEP’s were carried 
out in Grocio Prado, San Vicente de Cañete and Topará.  (See Technical Sheet No.3) 
 
Interviews with local leaders and to municipal representatives took place in both San 
Vicente de Cañete and Grocio Prado districts (See Technical Sheet No.1) 
 
Because there was no current information regarding the districts and smaller geographical 
units, 480 homes in the area were surveyed. The sample represents the project area of 
influence, and has a 95% level of trust and a calculation error of 5%. 
 
In order to account for the socio-demographic differences among the population and the 
interest variables of different populations, the area of influence was divided into four areas 
(Table 5.4-1).  
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Table 5.4-1 Working zones in the area of influence 

District Areas 

San Vicente Pueblo 
Urban and semi-urban population around the district 
capital. 

San Vicente de Cañete Outskirts of San Vicente de Cañete 
Settlements of Nuevo Ayacucho, Cinco Cruces, 
Asociación Colonizadora de la Costa, Brisas del Concón 
and Trébol del Pacífico 

Grocio Prado Pueblo 
Urban, semi-urban and rural population around the 
district capital. 

Grocio Prado 

Quebrada de Topará. 
Villa Sol, Buenavista, Conoche and Capilla. 

 

The outskirts of San Vicente de Cañete include areas of land located between kilometer 
164 and 175 of the South Pan American Highway.  This land belongs to the Peruvian 
Ministry of Agriculture.  Currently, it is inhabited by several groups of migrants (Annex 
5.6).  With the exception of Nuevo Ayacucho (which holds the category of Minor Urban 
Center), and the Asociación Colonizadora de la Costa - ACC, these groups are not 
permanent residents. During weekdays, these settlements are guarded by security guards. 
Every Sunday, migrants travel to the area and hold meetings in order to define their 
activities and express their interest in staying.   
 

5.4.1 SCOPE OF THE STUDY 

5.4.1.1 PROJECT LOCATION 

The GNL-2 Quarry is located in the Culebrilla Ravine, approximately 20 km east of mile-
marker 168 on the South Pan-American Highway. It is in the District of San Vicente de 
Cañete, Region of Lima. 
 
The rocky massif to be exploited is a granodioritic crest, which runs from north to south. 
The rock required is located at an altitude of 1,130 meters in a quarry with an area of 50 
hectares (500m x 1 000m).  

5.4.1.2 DIRECT AND INDIRECT AREAS OF INFLUENCE OF THE PROJECT 

The direct and indirect areas of influence have been chosen in accordance with the 
geographic location of the project.  The project’s economic, social and environmental 
impact on the area was also taken into account. The areas of influence are defined as 
follows: 
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Direct Area of Influence:  This area is made up of the San Vicente de Cañete district in 
the Lima Region and the Grocio Prado district, in the Province of Chincha (the Ica 
Region.) The area includes human settlements located in San Vicente de Cañete and the 
Topará Ravine in Grocio Prado, Chincha. 
 
Indirect Area of Influence:  This area is defined as the area encompassing the Imperial 
district in the Province of Cañete (the Lima Region), and the Chincha Alta and Pueblo 
Nuevo districts in the Province of Chincha (the Ica Region.) 

5.4.1.3 HISTORICAL BACKGROUND OF THE PLACES LOCATED IN THE 
DIRECT AREA OF INFLUENCE OF THE PROJECT 

5.4.1.3.1 PROVINCES OF CAÑETE AND CHINCHA 

The Province of Cañete is one of the 10 provinces of the Lima Region.  The Province is 
also home to Lima (the capital of Peru), which is located in the southern end of the Region. 
The Province of Cañete has an area of 4 581 km² and its altitude fluctuates between 3 
(Chilca or Cerro Azul) and 802 meters (in Zúñiga).  
 
The Province of Cañete and its eight districts were created, along with the Lima Region, by 
General San Martin in 1821, when the political independence from Spain was declared. 
 
During the first decades of the 20th Century, a few families controlled the land ownership 
in the area. These families formed an important, dominating, social order.  Cotton 
production began to increase in 1930, due to a rise in demand and better prices that were a 
result of the 1929 world economic crisis.  The high profitability of cotton encouraged and 
accelerated the concentration of land ownership. This resulted in the formation of 
monopolies. Another consequence of this concentration of land ownership was the 
strengthening of certain dominating families’ political power, as with the Asin family of 
Mala1.  
 
In response to the strong demand for cotton, the landowners decided to lease their lands, 
machinery, peons, and “yanaconas”2 for periods of 10 to 12 years.  According to 
documents, the owners resided outside of the capital and only returned on weekends or 
once yearly to collect their rental money,  
 
Between 1920 and 1930, the peons, who earned the wages, appeared. The peons are 
defined as a sector of workers who were obliged to work in the valleys or who settled in 
the valleys in order to work.  This wage earning class developed at the same time as the  
cotton boom, which created a demand for temporary labor inside and outside the valleys. 
 
Beginning in 1940, the urbanization phenomenon accelerated the growth of cities. In the 
case of Cañete, the districts of Imperial and Mala attracted migrants, especially those from 
the central part of the country. 
 
The Province of Chincha was the first city founded in the region of Ica by Diego de 
Almagro in 1534.  It was created by law on October 30, 1868.  On October 13, 1900, the 

                                                 
1  Arroyo A.: La Hacienda Costeña en el Perú: Mala Cañete: 1532-1968. Editorial Horizonte, Lima 1981. 
2  Indians who where assigned a plot of land to cultivate and live on its production.  In exchange for this, they had to deliver to the 

landowner a part of the crops or work in the land directly controlled by him for a number of days per week. 
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province was divided to form the provinces of Pisco and Chincha Alta (the capital of the 
province.) The city was also given the title of “Benemerita a la Patria” (Worthy of the 
Nation) on November 11, 1950.  
 

5.4.2 DEMOGRAPHICAL CHARACTERISTICS OF THE POPULATION OF 
PROJECT AREAS OF INFLUENCE  

5.4.2.1 TOTAL POPULATION BY DISTRICTS 

The table 5.4.-2 shows the total population of Cañete and Chincha. By 2000, the 
population in Cañete was 170,985, and by 2005, it had increased to 177,925. The regional 
density is 38 inhabitants per square meter. The population in Chincha in 2000 was 
171,709, and by 2005, it had increased to 184,349. 
 

Table 5.4-1 Total population: projection of years 2000-2005 

Years 
Region / Province / District 

2000 2005 

Lima 7,485,958 8,143,950 

Cañete 170,985 177,925 

Ica 665,180 720,691 

Chincha 171,709 184,349 

Source:  INEI,  Instituto   Nacional   de   Estadística   e   Informática (National Institute of 
Statistics and Data)-  PERÚ. Population Estimates and Projections per Calendar Years according 
to Departments and Provinces, 1990-2005. 
Prepared by: Social and Environmental Management Team, Walsh Perú, April 2005. 

 
 
The Province of Cañete is divided into 16 districts. Table 5.4-3 illustrates the population 
projection for the Province of Cañete. San Vicente de Cañete (part of the area of influence 
of the GNL-2 Quarry Project) shows a population increase from year 2000 (37,368 
inhabitants) to 2005 (38,964 inhabitants). 
 
The population of the province of Cañete represents 2.2% of the total population of the 
Lima region.  The population of the San Vicente de Cañete district makes up 22% of the 
total population of the province. This district is also the largest district, which demonstrates 
how important it is at province level. In contrast, the district of Imperial (which is in the 
indirect influence area) has an estimated population of 34,525 in 2005, and represents 
19.4% of the population of the province of Cañete. 
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Table 5.4-3 Total population of the Lima Region, Cañete Province and Districts – 
2005 projection 

 
Political Division Population 

Districts Population % 
San Vicente de Cañete 38 964 21,9
Asia   3 980 2,2
Calango    2 300 1,3
Cerro azul    6 237 3,5
Chilca 16 417 9,2
Coayllo   1 079 0,6
Imperial 34 525 19,4
Lunahuana  4 627 2,6
Mala 22 617 12,7
Nuevo Imperial 14 159 8,0
Pacarán   1 642 0,9
Quilmaná 12 449 7,0
San Antonio   3 341 1,9
San Luis 11 922 6,7
Santa Cruz De las Flores  2 326 1,3
Zúñiga   1 340 0,8
Total 177 925      100,0

Source: INEI Instituto Nacional de Estadística e Informática - PERÚ: Population Estimates 
and Projections per Calendar Years according to Departments and Provinces, 1990-2005. 
Prepared by: Social and Environmental Management Team, Walsh Perú, April 2005. 

 
 
Table 5.4-4 shows the estimated population for the Province of Chincha. The Province of 
Chincha (in the Ica Region), had a population of 171,709 in 2000.  By 2005, the population 
had grown to 184,349, or 25.5% of the regions population. The total area of the province is 
2 98735 km2, and the population density is 61.7 inhabitants per km2.  
 
The district of Grocio Prado, which is also part of the direct area of influence, showed a 
population of 16,460 in 2000. It is estimated that it will grow to 17,388 inhabitants in 2005 
and represent 9% of the province population. 
 
The districts of Chincha Alta and Pueblo Nuevo, which are part of the indirect area of 
influence as well, are estimated to have 60,073 and 49,088 inhabitants in 2005. This 
represents 32.6% and 26.6%, respectively,of the Province of Chincha population. 
 
 
 



 
 

ESIA GNL-2 Quarry Development Project. Cañete –Perú 5.4-6 

6

Table 5.4-4   Population. Chincha Province and Districts – 2005 Projection 
 

Political Division Population 

Districts Population % 

Chincha Alta 60 073       32,6 

Alto Larán   5 289 2,9 

Chapín      852 0,5 

Chincha Baja 13 432 7,3 

El Carmen   9 810 5,3 

Grocio Prado 17 388 9,4 

Pueblo Nuevo 49 088 26,6 

San Juan de Yanac     1 065 0,6 

San Pedro de Huacarpana  1 561 0,8 

Sunampe 20 952 11,4 

Tambo de Mora  4 839 2,6 

Total 184 349      100,0 

Source: INEI Instituto Nacional de Estadística e Informática - PERÚ: Population 
Estimates and Projections per Calendar Years according to Departments and 
Provinces, 1990-2005. 
Prepared by: Social and Environmental Management Team, Walsh Perú, 2004. 

 
 
 

5.4.2.2.   POPULATION PER AREA AND GENDER  
 
Table 5.4-5 shows the distribution of the population for the districts that are in the direct 
areas of influence of the GNL-2 Quarry project. In both San Vicente de Cañete (68.3%) 
and Grocio Prado (89.6%), a large percentage of the population lives in urban areas. The 
proportion of the population living in rural area is much smaller for both districts.   
 
With regard to the gender distribution, the same table shows that there is strong similarity 
between both districts.  The gender percentages are very close in San Vicente de Cañete 
with women accounting for 50.9% of the population and men making up 49.1%.  In Grocio 
Prado, the female to male gender distribution is 50.7% and 49.3% respectively. 
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Table 5.4-5 Total population for the urban and rural area and gender 
 

Distribution of the 
Population 

Distribution by gender                Population 
 
District 

Urban Rural Men Women 
 
Province of 
Cañete 

 
San Vicente de 
Cañete 

68.3% 31.7%
 

49.1% 50.9%

 
Province of 
Chincha 

 
Grocio Prado 89.6% 10.4%

 
49.3% 50.7%

Source: INEI Instituto Nacional de Estadística e Informática - PERÚ: Population Estimates and Projections Prepared 
by: Social and Environmental Management Team, Walsh Perú, April 2005. 

 
 

 
5.4.3.  SOCIO-ECONOMIC PROFILE OF THE PROJECT’S AREAS OF 

INFLUENCE 
 
 
5.4.3.1. POVERTY LEVELS IN THE AREAS OF INFLUENCE 
 
According to the Map of Basic Unsatisfied Needs (NBI), prepared by the Instituto 
Nacional de Estadística e Informática (INEI), in the province of Cañete, the poverty level 
ranks 172 nationwide.  Nearly 50% of the homes in the province of Cañete are considered 
poor.  This situation increases in rural areas, where 69% of the population lives in poverty 
due to crowded, unstable homes and deficient water and sewage service.     
  
According to the Poverty Map3, prepared by the Fondo Nacional de Compensación y 
Desarrollo Social (National Fund for Social Compensation and Development) 
(FONCODES), the population of the Grocio Prado District is considered “poor.” 
 
 
5.4.3.2. EDUCATION IN THE AREAS OF INFLUENCE 
 
 
5.4.3.2.1 SCHOOL-AGE POPULATION 
 
Table 5.4-6 shows that in the province of Cañete, the school-age population grew 
significantly from 1997 to 2003 in both public and private educational institutions.  
 
 
 
 

 
 

                                                 
3 The Poverty Map is a focalization instrument of social programs aimed at preparing criteria for the allocation of resources and 
achieving the greatest impact in treating these lacking aspects and achieving an efficient fund allocation and implementation. 
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Table 5.4-6  Public and private schools enrollment index (1997- 2003) UGEL  

 No. 8 - Cañete 

Source: Unidad de Gestión Educativa (Educational Management Unit) N° 8 (UGEL 8 - Cañete) 
 
 
The 3-5 age group, which corresponds to the first level of basic education (pre-school) has 
been incorporated progressively into the educational system. This age group has the lowest 
school enrollment when compared to the other age groups. 
 
The Educational Policy aims at linking ‘pre-school’ education to the primary levels. This 
action is considered mandatory in order to promote basic education in the entire country. 
Its purpose is to encourage positive practices that contribute towards the full development 
of children. The policy takes into account children’s social, emotional, and cognitive, 
development; oral/artistic expression; and the psychomotor aspect. 
 

Year Age Group School-Age 
Population 

Registration 
at June of 
each year 

School 
Enrollment 

Index 
% 

Deficit 
% 

03-05 20 990  7 800 37,16 62,84 

06-14 53 200 39 150 73,59 26,41 

 

1997 

15-24 31 110   9 532 30,63 69,37 

03-05 21 300   8 110 38,07 61,93 

06-14 53 700 39 600 73,74 26,26 

 

1998 

15-24 31 600   9 990 31,61 68,39 

03-05 21 620   8 483 39,23 60,77 

06-14 54 130 40 036 73,39 26,61 

 

1999 

15-24 34 823 10 959 31,47 68,53 

03-05 21 836   8 737 40,01 59,99 

06-14 54 671  40 436 73,96 26,04 

 

2000 

15-24 35 171   11 945 33,96 66,04 

03-05 22 176    9 047 40,8 59,2 

06-14 55 212  40 811 73,92 26,08 

 

2001 

15-24 35 519 12 940 36,43 63,57 

03-05 22 516   9 232 41,45 58,53 

06-14 55 753 41 166 73,84 26,16 

 

2002 

15-24 35 868 13 950 38,89 61,11 

03-05 22 856   9 590 41,96 58,04 

06-14 56 294 41 514 73,75 26,25 

 

2003 

15-24 36 218 15 030 41,50 58,50 
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The highest school enrollment index is seen in the 6-14 age group.  This shows a stable 
trend for all the years reviewed (1997-2003), and is consistent with the enrollment statistics 
on basic education nationwide. 
 
The lowest school enrollment index is seen in the 15-24 age group.  Yet, it shows an 
increasing trend during the last 9 years (30.63% in 1997 to 41.50% in 2003). This could be 
explained by the fact that young people currently need to be trained in order to enter and 
compete in the labor market. 
 
 
5.4.3.2.2.  COVERAGE AND EDUCATIONAL SUPPLY  
 
The Province of Chincha has a total of 277 educational institutions, encompassing initial, 
primary, secondary, and technical superior education. There are two types of primary level 
education; (i) Minors and (ii) Adults, and three types of secondary education: (i) Minors, 
(ii) Adults and (iii) Occupational. The Grocio Prado District has 26 educational 
institutions, which accounts for 9.4% of the total institutions in the province. (Table 5.4-7). 
 
Table 5.4-7 Educational Institutions according to district in the Province of Chincha 

2004. 
 

District Educational 
Institutions 

Chincha 152 
Pueblo Nuevo 58 
Sunampe 34 
Grocio Prado 26 
Tambo de Mora 7 
Total 277 
Source: Province Municipality of Chincha 2004. 

               Prepared by: Social and Environmental Management Team, Walsh Perú, April - 2005. 
 
 
In the Province of Cañete, there are 308 public educational institutions (Table 5.4-8) and 
169 private educational institutions (Table 5.4-9).  
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Table 5.4-8 Student attendance and occupational goals of public educational 
institutions in the Province of Cañete 2004 

Level/Type Students Teachers Educ. 
Auxiliary 

Staff 

No. of 
Educational 
Institutions 

Initial 5837 217 42 91
Primary for Minors 24 566 981 3 135
Primary for Adults 622 27 0 9
Special 327 29 16 4
Secondary for Minors 19 020 1 015 69 49
Secondary for Adults 967 60 0 9
Occupational Secondary 

1 836 30 0 11

Total 53 159 2 359 130 308
   Source: UGEL Nº 08- Cañete, 2004. 
 

According to Table 5.4-8, the overall enrollment of students in state-run educational 
institutions was 53,175 in 2004; with 2,359 teachers and 130 supporting staff. The levels 
with the highest numbers are:  the Primary Level for Minors (24,566 students), followed by 
the Secondary Level for Minors (19,020 students). 

Table 5.4-9 Student attendance and occupational goals of private educational 
institutions UGEL 08 - Province of Cañete 2004 

 
Level/Type Students Teachers Educ. 

Auxiliary 
Staff 

No. of 
Educational 
Institutions 

Initial 1 510 116 28 51 
Primary for Minors 3 878 259 38 51 
Primary for Adults 67 11 0 8 
Special 1 331 234 16 24 
Secondary for Minors 559 43 1 11 
Secondary for Adults 1 564 94 0 24 
Total 8  909 757 83 169 

Source: UGEL No. 08 Cañete, 2004 
 
Table 5.4-9 presents the attendance goals of the private educational institutions. By 2004, 
these institutions were educating 8,909 students; with 757 teachers and 83 supporting staff. 
The levels with the greatest number of students are:  the Primary Level for Minors 
(43.5%), followed by the Occupational Level (17.56%). The Occupational Level within 
private educational institutions emphasized its tuition in the preparation for work and the 
development of managerial capabilities. There are no special institutions within the private 
educational sector in the Province of Cañete. The district of San Vicente de Cañete has a 
total of 61 educational institutions, with 14,043 students attending and 602 teachers (Table 
5.4-10). 
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Table 5.4-10     Public educational institutions in the San Vicente de Cañete district. 
 

Level Education 
Institution 

Total 
Students 

Total 
Teachers 

Inicial 20 1 593 57 
Minors 27 6 000 239 Primary 

Adults 1 82 4 
Minors 9 5 952 287 Secondary 
Adults 2 192 10 

Occupational Education 1 185 2 
Special Education 1 39 3 
Total 61 14 043 602 

 Source: UGEL Nº 8 - Cañete, 2004 
  Prepared by: Social and Environmental Management Team, Walsh Perú, April - 2005. 
 
In the district of San Vicente de Cañete, the primary level for minors has the highest 
attendance in public schools (6,000 students registered), followed by the initial level (1,593 
students registered).  
The levels with the lowest attendance rates are the occupational level (185 students 
registered) and special education level (39 students registered). 
 
There are 62 private educational institutions in the district with 4 044 students in 
attendance and 317 teachers (Table 5.4-11). The levels with the greatest number of 
students are:  primary level for minors, followed by the occupational level. The lowest 
amount of students are in the primary level for adults, with 15 students. 
 
Table 5.4-11 Private educational institutions.  District of San Vicente de Cañete, 

UGEL No.8 
 

Level Educational 
Institution 

Total 
Students 

Total 
Teachers 

 
Initial 17 596 47 

 
Minors 18 1 388 93  

Primary  
Adults 2 15 3 

 
Minors 9 731 105 

Secondary 
 
Adults 4 302 19 

 
Occupational Education 12 1 012 50 

 
Total 62 4 044 317 

     Source: UGEL Cañete N° 8  
Prepared by: Social and Environmental Management Team, Walsh Perú, April - 2005. 
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The district of Chincha Alta has 50 public educational institutions, with 23,155 students in 
attendance and 1 044 teachers (Table 5.4-12). 
 
In Chincha Alta, the minor secondary school has the highest number of students registered 
(112,220), followed by the minor primary school, with 8,430 students registered. 
 
Table 5.4-12 Public educational institutions. District of Chincha Alta, Province of 

Chincha - 2003 
 

Level Educational 
institution 

Total 
Students 

Total 
Teachers 

Pre-school 18 2 372 81 
Minors 17 8 430 321 

Primary 
Adults 2 12 3 
Minors 7 11 220 570 

Secondary 
Adults 3 670 34 

Occupational education  1 235 7 
Special education 2 216 28 
Total 50 23 155 1 044 

Source:  Ministry of Education, Educational Statistics Unit 2003  
Preparation: Socio Environmental Management Team, Walsh Peru, April - 2005. 

 
The educational levels with the lowest number of students registered are the special 
education level, with 216 students registered and the adult primary school, with 12 students 
registered. 

Table 5.4-13 Private educational institutions. District of Chincha Alta, Province of 
Chincha - 2003 

 

Level Educational institution Total Students Total 
Teachers 

Pre-school 31 993 93
Minors 27 3 528 229Primary 
Adults 1 38 4
Minors 14 1 902 215Secondary 
Adults 1 81 4

Occupational education  7 426 27
Total 81 6 968 572

Source:  Ministry of Education, Educational Statistics Unit 2003  
Preparation: Socio Environmental Management Team, Walsh Peru, April - 2005. 

 
There are 81 private educational institutions in this district, with 6,968 students and 572 
teachers (Table 5.4-13). The level with the largest number of students is the minor primary 
school with 3,528 students registered, followed by the minor secondary school with 1,902 
students registered. The two levels with the lowest number of students are the adult 
primary school, with 38 students registered and the adult secondary school, with 81 
students registered. 
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In the district of Pueblo Nuevo, the level with the largest amount of students in public 
educational institutions is the minor primary school with 3,680 students registered, 
followed by Pre-school with 1,345 students registered. (Table 5.4-14).  The level less 
attended is occupational education, with 94 students registered.  There is no adult primary 
school, secondary school, or special education in this district. 
 

Table 5.4-14 Public educational institutions. District of Pueblo Nuevo, Province of 
Chincha - 2003 

 

Level Educational 
institution Total Students Total 

Teachers 
Pre-school 13 1 345 47

Minors 9 3 680 145Primary 
Adults - - -
Minors 3 1 138 63Secondary 
Adults - - -

Occupational education  1 94 5
Special education - - -
Total 26 6 257 260

Source:  Ministry of Education, Educational Statistics Unit 2003  
Preparation: Socio Environmental Management Team, Walsh Peru, April - 2005. 

 
In the district of Pueblo Nuevo, the minor primary school has the highest registration level, 
with 1,446 students registered. It is followed by the minor secondary school with 495 
students registered. (Table 5.4-15). 
 
The occupational education level has the least amount in attendance, with 20 students 
registered. 
 
There are no special education institutions in this district. 
 

Table 5.4-15 Private educational institutions. District of Pueblo Nuevo, Province of 
Chincha - 2003 

 
Total Level Educational 

institution Total Students 
Teachers 

Pre-school 10 343 28
Minors 11 1 446 90Primary 
Adults 1 37 3
Minors 2 495 26Secondary 
Adults 2 160 11

Occupational education  1 20 5
Total 27 2 501 163

Source:  Ministry of Education, Educational Statistics Unit 2003  
Preparation: Socio Environmental Management Team, Walsh Peru, April - 2005. 
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5.4.3.2.3.   STUDENT REPEATING  
 
In 2004, the Province of Cañete’s school population showed a decreased number of 
students registered in both primary and secondary levels when compared to the previous 
year (Table 5.4-16). 
 
Table 5.4-11 Situation in public and private Educational Institutions. UGEL No. 

8- Cañete 2002-2003 
 

Registration Passed Failed Dropouts Category 
Level 

2003 2004 2003 2004 2003 2004 2003 2004 
Primary for 
Minors 31 215 28 506 28 559 26 437 883 1 004 1 773 1015

Primary for 
Adults 

 
825 

 
689 607 577 85

 
51 

 
133 61

 
Secondary for 
Minors 

 
21976 

 
20 352 20 050 18 690 796

 
653 

 
1 130 1 009

 
Secondary for 
Adults 

 
1 824 

 
1 526 1 615 1 473 88

 
26 

 
121 27

 
Total 
 

 
55 840 

 
51 073 50 831 47 77 1 852

 
1 734 

 
3 157 2 112

Source: Information from UGEL No. 8, Cañete. 
Prepared by: Social and Environmental Management Team, Walsh Perú, 2004. 

 
 
With regard to the school population that failed, there is a significant increase in the 
number of students at the primary minors level that failed. There is a very high risk that 
individuals in this group will drop out of school,  
 
Repeating the year causes frustration to the student and the parents.  Faced with the propect 
of failure, they decide to drop out. By doing so, they loose the possibility of completing 
their education and developing their talents.  Dropping out of school increases the 
prevalence of poverty in families from one generation to the next4.  
 
 
5.4.3.2.4.    EDUCATIONAL LEVEL 
 
In the San Vicente de Cañete district and the Grocio Prado District, the level of education 
of the population interviewed is predomintately the full secondary level, with the 
percentages being 31.9% and 27.1%, respectively (Table 5.4-12). 
 
The findings show that the education level of the average head of the family is relatively 
high.  33.5% of those interviewed have completed their secondary education, 10.2% have 
complete non-university superior education, and 16% have not completed primary 
education.  
                                                 
4 Estudio de Sistematización de la iniciativa por la Universalización de la Matricula Oportuna, UNICEF, J.L.Encinas, 1996 
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Table 5.4-17 shows that Grocio Pueblo district has the highest percentage of family heads 
with completed secondary education (39.3%), followed by the San Vicente Pueblo district 
(29.9%).  
 

Table 5.4-12 Educational Level of Family Head per Area 

 
Areas 

  Total  San 
Vicente 
Pueblo 

Outskirts of 
San Vicente

Grocio 
Pueblo 

Quebrada 
Topará 

No Education 2.3 2.2 3.9 1.7 3.1 

Pre School 0.6 1.5 0 0.4 0 

Incomplete Primary 16 8 19.5 17.5 31.3 

Full Primary 10.4 4.4 26 7.3 21.9 

Incomplete Secondary 16.5 16.8 11.7 17.5 18.8 

Full Secondary 33.5 29.9 27.3 39.3 21.9 
Incomplete Non-University 
Superior 4.6 8 0 4.7 0 

Complete Non-University Superior 10.2 15.3 7.8 9 3.1 

Incomplete University 1 2.2 1.3 0.4 0 

Complete University 4.6 10.9 2.6 2.1 0 

Post Graduate 0.2 0.7 0 0 0 

  480 137 77 234 32 

TOTAL 100% BASE: TOTAL NUMBER OF INTERVIEWS 
Source: Socio-economic survey - April 2005. 
Prepared by: Social and Environmental Management Team, Walsh Perú, April 2005. 
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5.4.3.2.5    ILLITERACY  
 
The illiteracy rate of the population ages of 15 and above is 7.6% in the San Vicente de 
Cañete District and 7% in the Grocio Prado District.  These averages are close to the 
average illiteracy rate for the Province of Cañete of 7.5%.  
 
The National Literacy Program is being implemented in these districts through the literacy 
committees.  These literacy committees are community forums for social participation, 
decision-making, and surveillance. The local governments, with the technical assistance of 
local management units, are in charge of establishing and managing these literacy 
programs. 
 
The duties of these institutions include the following: 
 
 Locate and give priority to assistance areas. 
 Encourage the establishment of learning centers. 
 Select literacy teachers or facilitators. 
 Undertake social surveillance of the literacy process5. 

 
In the municipality and UGEL No. 8, which is in the Province of San Vicente de Cañete, 
they are implementing the national literacy program in Mala and Lunahuaná. In both areas, 
there are 11 ‘literacy’ circles6.’ Each circle has a supervisor in charge and a facilitator.  
 
According to information from UGEL No. 8 from Cañete, there are three circles operating 
in the San Vicente de Cañete District: the Playa Hermos annex, the Arena Alta, and the 
Independent Housing Association.  The total number of participants is 50 (48 women and 2 
men.)  Of these 50, 14 participants withdrew from the program, 16 participants were in the 
process of learning how to read and write, and only 20 participants were considered to 
have learned how to read and write succesfully7. 
 
 
5.4.3.3 HEALTH PROFILE OF THE POPULATION IN THE AREAS OF 

INFLUENCE 
 
The World Health Organization (WHO) defines health as a full state of physical, mental, 
and social well-being8. This definition can be applied quite broadly, and health can be 
viewed as synonymous for well-being.  For this reason, at any given time, the health of a 
person does not depend only on medical care, but also on other variables such as basic 
sanitation, education, nutrition, and housing. 
 

                                                 
5 Ministry Resolution No. 030, Ministry of Education 2004 
6 The  UGEL refers to the group of participants who are beneficiaries of the program in each Inhabited Center as a   “Circle”. 
7 Table of consolidated grades of the final evaluation of participants of the Literacy Program per District – Report issued by the zone 
supervisor of  UGEL N° 08  
8 WHO: Cooperation given by the Pan American Health Organization to the Health Sector Reform Processes. Washington DC, March 
1997.  
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5.4.3.3.1.    HEALTH ESTABLISHMENTS AND SERVICES  
  
In the San Vicente de Cañete district, the health services are distributed through networks 
and micro networks (Table 5.4-18). The San Vicente Micro Network is made up of two 
Health Centers and seven Health Posts, which serve a population of 38,964 people. 9 

Table 5.4-14    Distribution of Health Services established for the Health Network – San 
Vicente, 2004 

 
Department Micro 

Network 
Health Center Health Posts 

 
 
 
Lima 

 
 
 
San Vicente 

 
San Vicente 
San Luis 
Cerro Azul 

Herbay Bajo 
Herbay Alto 
Señor de los Milagros 
Laura Caller 
Santa Bárbara 
Santa Cruz 
La Quebrada 

  Source: Ministry Of  Health information, 2005 
 
 
5.4.3.3.2.    MORBIDITY  
 
Graph 5.4-1 shows that in 75 % of the interviewed homes, at least one of the family 
members was sick in the past year. Acute respiratory infections (IRA in Spanish) were the 
most common illness (38%), followed by fever and cough (15%), and gastro-intestinal 
ailments (14%). In relation to health, women (54.1%) and children ages of 0 – 10 (37.8%) 
were the most vulnerable groups.  
 
In connection with the development of the quarry, one of the main concerns of the 
population (raised both in the focal groups and in the participative evaluation 
workshops10), was the amount of dust that could be generated12. They are concerned that it 
will increase their already-present health problems (IRA and gastro-intestinal problems). 
 

                                                 
9 Information: MINSA, 2002 
10 Number of participants on TERPs were: 24 in Grocio Prado, 14 in San Vicente de Cañete and 12 in Quebrada de Topará. With 
regards to Focus Group: 20 people attended the focus group carried out in San Vicente de Cañete and 16 in Grocio Prado. 
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Graph 5.4-1 

DID ANY MEMBER OF THE HOUSEHOLD GET SICK 
IN THE LAST YEAR

YES
75%

NO
25%

Acute respiratory Infections   38%
Fever and cough                     15%
Diarrhea                                     8%
Stomach ache                           6%

 
  Source: Socio-economic survey – Social Baseline GNL-2. 

 Prepared by: Social and Environmental Management Team, Walsh Perú, April 2005. 
 
 
Table 5.4-19 shows the main causes of morbidity in the province of Cañete. Moreover, it 
shows the correlation between morbidity and the precarious sanitation conditions in the 
area.   
 

Table 5.4-19    Ten main general causes of morbidity in the province of Cañete, November 
2004 

N° Causes 
1 Helminiasis  
2 Mycosis 
3 Symptoms and signs compromising the nervous system 
4 Infections as predominant transmissions 
5 Diseases of the esophagus, stomach 
6 Malnutrition (E40-E46) 
7 Non-inflammatory disorders of organs 
8 Head traumatism (S00- S09) 
9 Dorsopathy (M40 – M54) 

10 Conjunctive Tissue Disorder (H10 – H13) 
      
Source: Cañete-Yauyos Health Network, November 2004 
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Graph  5.4-2 
 

DID ANY MEMBER OF THE HOUSEHOLD GET SICK IN THE LAST 
YEAR

OTHERS
8%

HOSPITAL
30%

DID NOT ANSWER
26%

MEDICAL POST
30%

INSURANCE
6%

 
Source: Socio-economic survey – Social Baseline GNL-2. 
Prepared by: Social and Environmental Management Team, Walsh Perú, April - 2005. 

 
Among the 480 households interviewed, 60% of the members of those families visit health 
centers of the Ministry of Health for treatment (medical posts and hospitals), and only 6% 
have medical insurance. 
 
 
5.4.3.3.3.    MORTALITY 
 
According to data furnished by the statistics office of the Cañete Health Network, the main 
causes of death during the first quarter of 2004 were vascular-encephalic accident and 
bronchial-pulmonary infections (bronchial pneumonia) as shown in Table 5.4-21: 

 

Table 5.4-20    Causes of death in the first quarter of 2004 

 

Disease No of deaths 
 

Non-specific acute vascular encephalic accident 10 
Bronchial pneumonia 9 
Non-specific diabetes mellitus 5 
Cerebral and pulmonary edema 6 
Non-specified caloric protein malnutrition n.e. 
Drowning and submerging  (asphyxia) 3 
Volume depletion 2 
Anemia n.e. 
Diarrhea and gastroenteritis n.e. 

            Source: Cañete Health Network, 2004 
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5.4.3.4              SECURITY SENSATION 

The charts 5.4-21, 5.4-22, 5.4-23, and 5.4-24 show the results of the survey about security 
issues, which was carried out within the area of influence of the project.  According to the 
survey, 50.4% of participants felt insecure in the communities where they live. In San 
Vicente de Cañete, 61.3% of participants had been victims of robbery, while in Quebrada 
de Topará, 59.4% of participants had been victims as well. 
  
The main security problems mentioned by the people interviewed are robberies (71.5%), 
assaults (16.7%) and drug use (15.4%). Robbery was the most prevalent security problem 
among all areas studied.  Robbery occurred the most among inhabitants from Quebrada de 
Topará (87.5%), as well as in San Vicente de Cañete Pueblo (81.0%). 
  
In addition, 54.4% of those interviewed consider their community unsafe, 1.9% consider it 
to be totally unsafe, and 41.3% feel safe in their communities. 
  
Even though participants perceive security problems within their communities, 69.2% 
belieive that they are not properly organized to protect themselves from local violence. 

Chart 5.4-21 Security concerns within the community 

  
Have you been victim of robbery or assault  in your community? 

  Total 
(%) 

San Vicente 
Pueblo 

(%) 

Outskirts of 
San Vicente 

(%) 

Grocio Prado 
Pueblo 

(%) 

Quebrada 
Topará 

(%) 
YES 50,4 61,3 33,8 48,3 59,4 
NO 49,4 38,7 66,2 51,7 40,6 

Source: Socio-economic survey – Social Baseline GNL-2. 
Prepared by: Social and Environmental Management Team, Walsh Perú, April - 2005. 

 

Chart 5.4-22 Main security problems within the community  

  
Zones 

Main Security Problems  Total 
(%) 

San Vicente 
Pueblo 

(%) 

Outskirts of 
San Vicente 

Grocio Prado 
Pueblo 

Quebradas 
Topará 

 
Robberies 
Assaults 
Drug Consume 
Gangs 
Alcoholism 
Land traffic 
Bad people 
Car Accidents 
Fights 
None 
Do not know 
  

71,5 
16,7 
15,4 
5,4 
1,5 
0,8 
0,4 
0,2 
0,2 

18,8 
1,0 

81,0 
29,2 
43,1 
8,8 
0,7 
0,0 
0,0 
0,7 
0,0 
5,1 
0,0 

55,8 
9,1 
6,5 
6,5 
1,3 
5,2 
0,0 
0,0 
0,0 

31,2 
2,6 

68,8 
11,1 
4,3 
3,8 
2,1 
0,0 
0,9 
0,0 
0,4 

23,5 
1,3 

87,5 
21,9 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 

12,5 
0,0 

Source: Socio-economic survey – Social Baseline GNL-2. 
Prepared by: Social and Environmental Management Team, Walsh Perú, April - 2005. 
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Chart 5.4-23 Security Perception within the community 
Zones 

 Perception about 
Security 

Total 
(%) 

San 
Vicente 
Pueblo 

Outskirts of 
San Vicente  

Grocio Prado 
Pueblo 

Quebradas 
Topará 

Very safe 
Safe 
Unsafe 
Totally Unsafe 
Neither safe nor unsafe 

0,8 
41,3 
54,4 
1,9 
1,7 

0,7 
27,0 
67,9 
0,7 
3,6 

1,3 
62,3 
36,4 
0,0 
0,0 

0,9 
43,6 
50,9 
3,4 
1,3 

0,0 
34,4 
65,6 
0,0 

0,0 
Source: Socio-economic survey – Social Baseline GNL-2. 
Prepared by: Social and Environmental Management Team, Walsh Perú, April - 2005. 
 

Chart 5.4-24 Are there neighbor meetings or other mechanisms to protect 
inhabitants from local violence? 

Zones 

   Total 
(%) San Vicente 

Pueblo 
(%) 

Outskirts of 
San Vicente 

(%) 

Grocio Prado 
Pueblo 

(%) 

Quebradas 
Topará 

(%) 
YES 
NO 
NO ANSWER 

29,6 
69,2 
1,3 

25,5 
73,7 
0,7 

41,6 
58,4 
0,0 

25,6 
72,2 
2,1 

46,9 
53,1 
0,0 

Source: Socio-economic survey – Social Baseline GNL-2. 
Prepared by: Social and Environmental Management Team, Walsh Perú, April - 2005. 
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5.4.3.4.     BASIC SERVICES IN THE AREAS OF INFLUENCE  
 
 
5.4.3.4.1.    CHARACTERISTICS OF THE HOUSING UNITS  
 
Currently, the 1993 census is the most trusted source of information regarding the districts. 
According to this source, the district of San Vicente de Cañete had twice as many housing 
units as did the district of Grocio Prado in 1993. 

Table 5.4-25 Number of private housing units per the district 
District Total Occupied Unoccupied 

San Vicente de Cañete 
  7 278   6 897

 
381 

 
Grocio Prado   3 474   3 47

 
127 

 
Total 10 752  10 244

 
508 

                       

Source: IX National Population Census and IV Housing Census, 1993 
 
According to the 480 households surveyed, adobe is the most commonly used 
material for the construction of walls in the housing units (50.2%). This material is 
most widely used in the town of Grocio.(72,6%). 
 
In the city of San Vicente de Cañete, brick is most widely used building material (68.6%). 
In Topará, only l3.1% of housing units have brick walls.  They mainly use mud bricks and 
straw matting (34% in both cases) for construction. 
 
According to intereviews with authorities and local leaders, the inhabitants of these areas 
expect the price of building materials to decrease with the execution of the project.  They 
state that this price drop would be greatly beneficial for them and may increase the quality 
of their housing units.  
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Table 5.4-26   Most commonly used materials for wall construction in existing housing 
units 

 
Areas 

  Total San Vicente 
City 

Outskirts of 
San Vicente Grocio Town Quebrada 

Topará 
Adobe 50,2 30,7 23,4 72,6 34,4 

Brick 27,5 68,6 7,8 13,2 3,1 

Straw Matting 20 0 67,5 14,1 34,4 

Quincha (cane and clay) 2,1 0,7 0 0 28,1 

Wood 0,2 0 1,3 0 0 

  480 137 77 234 32 
Source: Socioeconomic Survey – April 2005. 
Prepared by: Socio Environmental Management Team, Walsh Perú, April - 2005. 
 
 
5.4.3.4.2.   WATER AND DRAINAGE SERVICES 
 
According to the survey, 55.6% of the population has a drinking water supply inside their 
house, and 0.2% use river water.  
 
The inhabitants of the outskirts of San Vicente, as well as the inhabitants of Topara, lack 
these basic services. Their water supply comes from tankers (98.7%) or from wells 
(62.5%).  
 
In-depth interviews and qualitative studies show that the inhabitants of Grocio Prado 
believe their drinking water to have high salinity and to be the cause of health problems. 
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Table 5.4-27    Types of domestic water supply  
 
 

Areas 
  Total San Vicente 

Town 
Outskirts of San 

Vicente Grocio Town Quebrada Topará

Drinking water at 
home 55,6 94,2 0 59 0 

Tanker 27,5 0,7 98,7 20,9 18,8 
Public sink or 
fountain 6,7 4,4 0 11,1 0 

Well 4,8 0 0 1,3 62,5 
Purchase from 
neighbor 2,5 0,7 0 4,7 0 

Ns/nc 1,3 0 1,3 2,1 0 

Irrigation channel 1 0 0 0,4 12,5 

Ditch 0,4 0 0 0,4 3,1 

River 0,2 0 0 0 3,1 

Total 480 137 77 234 32 
Source: Socioeconomic Survey – April 2005. 
Prepared by: Socio Environmental Management Team, Walsh Perú, April - 2005. 
 
Table 5.4-28 shows that 49.6% of the people interviewed have a toilet inside their house, 
and 34.8% uses septic wells. The district of San Vicente de Cañete has access to most of 
these services (87.6%), although houses from the outskirts of San Vicente de Cañete and 
Topara do not. 
 
Table 5.4-20     Toilet facilities used by households  
 

Areas 
  Total San Vicente 

Town 
Outskirts of 
San Vicente Grocio Town Quebrada Topará

Bathroom inside the 
house 49,6 87,6 0 50,4 0 

Septic well  34,8 10,9 70,1 33,3 62,5 

Latrine 12,9 0 29,9 12,8 28,1 

Field 1 0 0 0,9 9,4 
Public network 
outside the housing 
unit 0,8 1,5 0 0,9 0 
River, irrigation 
channel or canal 0,4 0 0 0,9 0 

Ns/nc 0,4 0 0 0,9 0 

 Total 480 137 77 234 32 
Source: Socioeconomic Survey – April 2005. 
Prepared by: Socio Environmental Management Team, Walsh Perú, April 2005. 
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5.4.3.4.3.    PUBLIC CLEANING SYSTEM   
 
According to the survey, 57.7% of the total population uses a garbage truck for litter 
disposal,, 37.7% burn it, and 0.4% dump it into the irrigation channel. 
 
In the rural areas of San Vicente de Cañete, 81.8% of the population burns their garbage 
because there is no public waste removal service available. In Topará, 100% of the people 
interviewed burn their waste for the same reason. 

Table 5.4-29      Domestic waste disposals 
 

Areas 
  Total San Vicente 

Town 
Outskirts of 
San Vicente

Grocio 
Town 

Quebrada 
Topará 

Garbage collection by regular truck 
service 57,5 88,3 0 66,2 0 

Garbage burning 37,7 11,7 81,8 29,9 100 

Garbage burying 2.,9 0 18,2 0 0 
Garbage dumping on the field or 
landfill 1,5 0 0 3 0 
Garbage dumping into the 
irrigation channel 0.4 0 0 0,9 0 

 Total 480 137 77 234 32 
Source: Socioeconomic Survey – April 2005. 
Prepared by: Socio Environmental Management Team, Walsh Perú, April 2005. 
 
 
 
5.4.3.4.4. ELECTRIC POWER SUPPLY 
 
The Peruvian electric network (Red Electrica del Peru) provides electricity in the area of 
influence through a power line. The power line to the south of Cañete has a 60,000 volt 
capacity. The Independencia transformation sub-station, located in the province of Pisco, 
provides power to the districts of San Vicente de Cañete, Imperial, Nuevo Imperial, Cerro 
Azul, San Luis, Quilmaná, Lunahuaná, Pacarán, and Zúñiga. 
 
The power line to the north of Cañete also has a 60,000 volt capacity. This power line 
provides power to the districts of Mala, San Antonio, Asia, Calango, Coayllo, and Omas.  
 
The San Vicente de Cañete power station has a 60-10 KV capacity and it transforms high 
voltage into medium voltage.  It has a capacity of 17.2 MW and an effective power of 13.8 
MW11. The Cañete Zonal Office that reports directly to EDECAÑETE mangaes these 
electrical power lines. 
 
Through surveys, it was determined that 67.5% of the population in the area of influence of 
the GNL-2 Quarry project have electric power at home and that 22.9% still use candles 
(75.3% on the outskirts of San Vicente de Cañete and 75% among the population at 
Quebrada de Topará.. (Table 5.4.-30). 

                                                 
11 Cañeta Municipality Strategic Plan, 1998 
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Table 5.4-30   Domestic lighting 

 
Areas 

  Total San Vicente 
Town 

Outskirts of 
San Vicente

Grocio 
Town 

Quebrada 
Topará 

Domestic electric lighting 67,5 96,4 0 82,1 0 

Candle 22,9 2,9 75,3 10,3 75 

Kerosene lamp 5,4 0,7 16,9 2,6 18,8 

Car battery 1,9 0 6,5 1,3 3,1 

Electric generator 1,5 0 1,3 2,1 3,1 

Purchase from neighbors 0,8 0 0 1,7 0 

 Total 480 137 77 234 32 
Source: Socioeconomic Survey – April 2005. 
Prepared by: Socio Environmental Management Team, Walsh Perú, April 2005. 
 
 
5.4.3.4.5.     CHARACTERISTICS OF THE ROAD AND TRANSPORTATION SYSTEM  
 
The North-South axis of the Southern Pan American Highway is the main transpotation 
route in the province of Cañete.  This highway serves all kinds of vehicles, from heavy 
trucks to light cars.   
 
The northern route stretches from Lurín to Pampa Melchorita.   It runs from km 25 to km 
169 of the Southern Pan American Highway.  Along this stretch, the highway is three lanes 
from the beginning until km 35.  After that, it merges into two lanes until km 131.5, and it 
then narrrows down to one lane until km 169. 
 
The highway has 12 overpasses; four being for vehicles and eight for pedestrians. The 
height of the overpasses ranges from 4.20 m to 4.70 m.  The bridges found along this 
stretch have a load carrying capacity between 30 and 36 tons. 
 
From km 131.5 to km 154, the road is one lane in each direction, and runs through a semi-
urban area (the area from Cañete to Pampa Clarita). Between km 154 and km 171, the road 
runs through an area that is state-owned and is invaded by unauthorized settlers.  In this 
area, plots for housing have been defined, but very few houses have been constructed. 
Because of the lack of housing, there are few pedestrians in the area, although some may 
be found crossing the road early in the morning and between 5 and 6pm in the afternoon. 
This area is also known for its foggy weather conditions.  
 
According to the survey, in the district of San Vicente de Cañete, “combis” and “coasters” 
(69.1%) and the so-called mototaxis (auto rickshaws) (20.7%) are the most commonly used 
forms of transportation.  In the district of Grocio Prado, the population interviewed 
indicated that they mostly use ‘Tico’ (a small car) taxis for transportation (50.6%), shared 
taxis (25.9%), and mototaxis (11.5%) (Table 5.4-23). 
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Table 5.4-23     Urban means of transportation by district 

Type of Transportation San Vicente de Cañete Grocio Prado 
Combis (Coasters) 69,1 7,2 
Taxis (Tico) 13,3 50,6 
Colectivos 8,0 25,9 
Mototaxis 20,7 3,6 
Source: Socioeconomic Survey – GNL Baseline April 2005. 
Prepared by Socio Environmental Management Team, Walsh Perú, April 2005. 

 
The use of mototaxis is gradually increasing and is becoming an important source of 
employment for the population. 
 
 
5.4.3.4.6.    MEANS OF COMMUNICATION  
 
The province of Cañete has local radio stations, such as Radio Imperial and Radio Cañete. 
There are also local papers. There is a newspaper called “La Voz de Cañete” and a journal 
called “Matices” that has been in circulation since 1993. These are distributed together 
with national newspapers. 

 
According to the survey, within the area of influence the most popular radio station is 
Radio Programas del Perú (47.2%); the most popular television broadcast organization is 
ATV (53.7%); and the preferred newspaper is El Popular. (Table 5.4-32). 
 

Table 5.4-32     Principal means of communication 

 

Means 

 

Name 

San Vicente 

de Cañete 

(%) 

Outskirts of 

San Vicente 

(%) 

Grocio 

Prado (%)

Quebrada 

de Topará 

(%) 

Total 

RPP 44,9 91,8 33,7 54,8 47,2 

Panamericana 21,3 4,9 13,8 0 13,7 

 

Radio 

Radio Mar 14,2 1,6 17,3 12,9 13,7 

ATV 22,5 57,1 75,4 16,7 53,7 

Panamericana 26,4 57,1 63,6 16,7 48,4 

 

Television 

América T.V. 43,4 28,6 12,8 16,7 24,9 

El Popular 20,4 6,5 30.,8 18,8 23,1 

Correo 13,9 14,3 7,7 12,5 10,8 

 

Newspapers 

El Comercio 19,7 13 6,8 0 11,0 

 Source: Socio Environmental Management Team, Walsh Perú , April 2005. 
 Prepared by:  Socio Environmental Management Team, Walsh Perú, April 2005. 
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5.4.3.5.   ECONOMIC SITUATION OF THE POPULATION IN THE AREA OF 
INFLUENCE 

 
 
5.4.3.5.1.   LEVELS OF OCCUPATION OF THE ECONOMICALLY ACTIVE POPULATION 

(EAP)  
 
Based on information from the 1993 National Population and Housing Census (Table 5.4-
33),, the economically active population (EAP) makes up 32.4% of the total population in 
the districts of the project area of influence. In the district of San Vicente de Cañete, the 
EAP is 31.9% and in the district of Grocio Prado, is it 32.8%.  

 

Table 5.4-25    Total EAP per District 

District Total PEA 

 
San Vicente de Cañete 12 983

 
31,9 

 
Grocio Prado   8 818

 
32,8 

 
Total 21 801

 
32,4 

Source: IX National Population Census and IV Housing Census, 1993 
Prepared by: Socio Environmental Management Team, Walsh Perú, April 2005 

 
 
According to the survey regarding family income level given to 480 families within the 
area of influence, 20.2% of the population has a weekly income of S/. 100 or less.  51.9% 
of the people living in the outskirts of San Vicente and 40.6% in Quebrada de Topará, 
belong to this group. 
 
40.4% of the homes surveyed have a weekly income between S/. 101 and S/. 200. And 
while some residents may have incomes as high as S/. 800, this amount is said to be 
insufficient to cover the basic needs of an average family. 
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Table 5.4-34    Weekly family income (In Nuevos Soles)  

 

Areas 
  Total San Vicente 

Town 
Outskirts of 
San Vicente

Grocio 
Town 

Quebrada 
Topará 

Up to 100 soles 20,2 6,6 51,9 15 40,6 

101-200 soles 40,4 36,5 29,9 47,4 31,3 

201-300 soles 18,5 20,4 5,2 22,2 15,6 

 301-400 soles 9,8 13,1 5,2 9 12,5 

401-500 soles 5 11,7 2,6 2,6 0 

501-700 soles 4 5,8 3,9 3,4 0 

More than 700 soles 1,9 5,1 1,3 0,4 0 

No answer 0,2 0,7 0 0 0 

Total 480 137 77 234 32 
 
Source: Socio Environmental Management Team, Walsh Perú , April 2005. 
 Prepared by:  Socio Environmental Management Team, Walsh Perú, April 2005. 
 
 
5.4.3.5.2  ECONOMIC ACTIVITY  
 
According to the survey regarding occupation, the majority of the heads of households are 
laborers (19%), 18.5% are independent workers, and 13.3% are farmers. 

 
Graph 5.4-3 Economic Activities 
 

HEAD OF HOUSEHOLD MAIN OCCUPATION

19

18.5

13.3

11

6.9

5.4

5.2

3.8

LABORER

INDEPENDENT WORKER

FARMER

MERCJAMT

RETIRED

PRIVATE EMPLOYEE

ARTISAN

PIBLIC EMPLOYEE

 
Source: Socioeconomic Survey – GNL Baseline April 2005. 
Prepared by Socio Environmental Management Team, Walsh Perú, April 2005. 
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5.4.3.6 PRODUCTION SYSTEM IN THE AREAS OF INFLUENCE 

5.4.3.6.1 Agricultural Activity 

Table 5.4-35 indicates that there are 3,315 agricultural producers in the areas of influence 
of the project.  The district of San Vicente de Cañete supports the largest cultivated area 
with 23,405.59 cultivated hectares that make up 47.7% agricultural units.  Grocio Prado 
has the second highest amount of cultivated area with 5,426.51 cultivated hectares, which 
make up 52.3% agricultural units.  Because of this information, it can be inferred that 
cultivated areas in Grocio Prado are more parceled. 

Table 5.4-35 Agricultural producers, per district 

 

District Agricultural 
Producers 

Cultivated 
Area 
(ha) 

Agricultural 
Unit 

San Vicente  de Cañete 1,589 23,405.59 1,562

Grocio Prado 1,726 5,426.51 1,713

Total 3,315 28,832.1 3,275

Source: INEI: Censo Nacional Agropecuario, 1994. 
 
According to the poll results, 51.8% of farmers own the lands they cultivate while 33.7% 
are employed. (See Table 5.4-36). 

Table 5.4-36 Land Ownership 

Zones 
Land Ownership Total 

(%) San Vicente 
Pueblo 

(%) 

Outskirts of 
San Vicente

(%) 

Grocio Prado 
Pueblo 

(%) 

Quebrada de 
Topara  

(%) 
Own 51.8 37.5 68.8 54.1 40.9 
Is an employee 33.7 37.5 12.5 40.5 36.4 
Rented 6 25 0 2.7 9.1 
Possession 3.6 0 18.8 0 0 
Shared 2.4 0 0 2.7 4.5 
Ns/nc 2.4 0 0 0 9.1 

Total 83 8 16 7 22 
Source: Encuesta Socio Económica - GNL-2 Base Line. 
Prepared by: Socio-Environmental Management Team.  Walsh Perú.  April, 2005. 

 

The main cultivated crops in the Grocio Prado district are grapes, corn, asparagus, cotton, 
avocado, citrus, and lima beans.  In the district of San Vicente de Cañete, the main 
cultivated crops are sweet potatoes, yellow corn, grapes and lima beans. 
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The main markets for the exportation of Grocio Prado crops are in the cities of Lima and 
Chincha. Lima and Cañete itself also house the main markets for the exportation of San 
Vicente de Cañete crops (TEP-April, 2005). 

5.4.3.6.2 Livestock Breeding Activity 

Livestock breeding in the province of Cañete is an activity that complements farming.  
Livestock breeding has a high potential for success in the area due to the farming resources 
(e.g. fodder), water, climate, and proximity to the city.  Many small farm owners possess 
goats, sheep, pigs and cattle, and small farm animals.  The genetic quality of the cattle is 
poor and, in some cases, the cattle are crossbred with better breeds.  This makes 
industrialization impossible.12 
 
Cattle (34.7%) and goats (14.3%) are among the main animals reared by farmers in the 
area. (Table 5.4-37).  Some farmers (18.4%) also use their livestock to produce cheese and 
milk. 

Table 5.4-37 What kind of animals do you rear? 

Zones 
Animal reared Total 

(%) San Vicente 
Pueblo 

(%) 

Outskirts of 
San Vicente

(%) 

Grocio Prado 
Pueblo 

(%) 

Quebrada de 
Topara  

(%) 
Poultry 44.9 0 85.7 68.2 5.6 

Cattle 34.7 100 0 22.7 55.6 

Goats 14.3 0 0 4.5 33.3 

Pigs 4.1 0 14.3 0 5.6 

No answer 2 0 0 4.5 0 

Total 49 2 7 22 18 

Source: Encuesta Socio Económica - GNL-2 Base Line. 
Prepared by: Socio-Environmental Management Team.  Walsh Perú.  April, 2005. 
 

5.4.3.6.3 Fishing Activity 

In the province of Chincha, fishing takes place mostly between January and March because 
of the greater demand during that time.  The main fishing products are Raya, Cachema, 
Pámpano, Mis Mi,s and Tiburón Zorro. 
 
The main fishing port is Tambo de Mora. This is where the Association for Artisan Fishing 
of Tambo de Mora is established, with 135 fishermen.  There are 44 vessels at this port 
which unload an average of 20 TM13 of fish per month. The fish caught from this area are 
exported to the Mercado Mayorista de Lima. 
 

                                                 
 
 
12 Ministry of Agriculture:  Annual Report 2002 
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In the province of Cañete, the main fishing products are chita, lenguado, tramboyo 
pequeño, tramboyo grande, liza (big and small), pejerrey, corvina, zorro, toyo, raya, atún, 
bonito, perico, lorna, cabrilla, borracho, and conchita.  Most fishing activity takes place 
in Cerro Azul, Herbay Bajo, and Santa Bárbara. 
 
In Herbay Bajo (Cañete), high season occurs between April and October. December 
through May is high season for Santa Bárbara.  And in Cerro Azul, the high season is 
between January and March.  This area is famous for its freshwater crawfish. 
 
There are 165 unionized fishermen in the Cerro Azul Artisan Fishermen Union (Sindicato 
de Pescadores Artesanales de Cerro Azul - SUPACA).  They posses 58 vesels and produce 
a monthly average of 25 TM13 fish. 

5.4.3.7  INVOLVED PARTIES 

Within the area of influence there are families as well as community, social, and political 
organizations.  The following have been identified as involved parties14: municipalities, 
fishermen associations, farmers’ associations in the Valley of Cañete, human settlements 
of San Vicente de Cañete, human settlements of Topara Stream, social community 
organizations, NGO’s, religious organizations, and regional governments. 
 
Below is a description of each of these parties: 

5.4.3.7.1 Local Governments 

Province of Chincha 

The local government of the province of Chincha is represented by the municipality of 
Chincha. Each district within the province is represented by its corresponding district 
municipality.  There is also a Mayors’ Assembly in which the mayors from each of the 11 
districts of the province take part. 
 
According to the Ministry of Economy and Finance (MEF), the Provincial Municipality of 
Chincha, had a budget of S/.94'737,728 for 2005.  Until March, the amount of 
S/.18'085,10916  had been delivered. 
 
Between January and April, the local government of the district of Grocio Prado had 
produced S/.265, 774.  This was due to the mining canon concept (3.4%), fishing license 
fees (4.0%), mining royalties (4.8%), and distrital FONCOMUN15 (87.9%)16. 

                                                 
13 FONDEPES, 2005. 
14 Ministry of Energy and Mines (MEM): Guía de Relaciones Comunitarias, Lima Perú 1998. 

15 FONCOMUN (Fondo de Compensación Municipal) is a fund established in the Political Constitution of Peru with the aim of 
promoting investment in the various municipalities throughout the country with a redistribution criteria in favour of the poorest and far-
away zones and giving budget priority to marginal rural and urban localities in the country.  Ministry of Economy and Finance.  
Transparencia Económica, 2005. 
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Province of Cañete 

The local government for this province is represented by the Municipality of Cañete.  Each 
district is represented by its respective district municipality. 
 
According to the Ministry of Economy and Finance (MEM), the initial budget for 2005 
earmarked for the province of Cañete is S/.129'629,987.  Until 31 March 2005, S/. 
23'297,44216 had been delivered.  
 
Public revenues in the District Municipality of San Vicente de Cañete amounted to 
S/.1'246,796 between January and April.  They came from the following financial sources: 
mining canon (2.2%), hydroenergy canon (12.9%), fishing licence fees (4.8%), mining 
royalties (0.9%), provincial FONCOMUN (42.7%,) and sistrital FONCOMUN (36.6%)16. 
 
According to information provided by the Provincial Municipality of Cañete, 
FONCOMUN produced S/. 2'736,482 in 2004.  Its own revenues for the year 2004 
amounted to S/.5'826,400.  Total revenues for the Municipality were S/.9'501,825. 

5.4.3.7.2 Farmers' Association in the Valley of Cañete 

The Farmer’s Association brings together private owners and former cooperative land 
parcel owners.  The association owns an experimental station, bearing the same name, 
which develops farming research projects and extension activities in the area. 
 
The association is active in the areas sanitation, biological control, genetic improvement/ 
production, and trade of cotton seeds.  The experimental station has an area of 100 hectares 
and uses most of its land for the production of cotton seeds. 
 
The association has 50 members, each contributing US$8 Dollars a year.  In exchange, 
they receive technical assistance and special discounts on the purchase of plague- 
controlling insects. 
 

5.4.3.7.3 Community organizations 

COMEDORES POPULARES AND VASO DE LECHE COMMITTEES 

Province of Chincha  

There are 95 Vaso de Leche committees in the District of Chincha Alta. They serve 12,000 
beneficiaries from all over the district.  , There are also 51 Vaso de Leche committees in 
Pueblo Nuevo, 44 in Sunampe, and 15 in Tambo de Mora17. 
 
There are 32 Vaso de Leche committees in the district of Grocio Prado with approximately 
4,412 beneficiaries.  It also has 8 comedores populares (people's diners) and one comedor 
infantil18 (children's diner). 
 

                                                 
16 Source: Consejo Nacional de Descentralización-CND January-April, 2005. 
17 Source Chapter 3  EIA GNL Export Projecto.  July, 2003 
18 Source Municipalidad Distrital de Grocio Prado, abril 2005 
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In the district of Pueblo Nuevo, there are 23.3 people’s diners in Sunampe, 5 in Grocio 
Prado (direct area of influence of the project), and 6 in Tambo de Mora19. 

Province of Cañete 

At the provincial level, there are 80 people’s diners serving over 4,430 beneficiaries. They 
mostly attend the district of San Vicente de Cañete (direct area of influence of the project) 
with 1,200 beneficiaries.  The district of Pacaran does not have any people’s diners.  There 
are also children’s diners in the districts of San Vicente de Cañete, Imperial, Nuevo 
Imperial, and Mala, benefiting, altogether, over 300 boys and girls. 
 
There are more than 79 Vaso de Leche committees in the province of Cañete with 
beneficiaries ranging from 3,800 and 4,000, depending on the Municipality.  70 Vaso de 
Leche committees belong to San Vicente de Cañete20. 

5.4.3.7.4 Junta de Usuarios de Riego 

The Junta de Usuarios de Riego (Irrigation Water Users Board) is an organization joining 
users of hydrolic resources from the valley.  The Board is composed of an Irrigators' 
Commission, whose role is to distribute hydrolic resources efficiently, after approval from 
the Technical Administration of the Irrigation District (ATDR). 
 
In the Chincha-Pisco ATDR, there are 14 Irrigators’ Commissions (Comisiones de 
Regantes) in the Valley of Chincha and 20 in Pisco21.  They are estimated to have 5,942 
users and an area of influence of 24,865 ha22. 
 
The ATDR Mala - Omas - Cañete has 34 irrigation blocks.  These are groups within an 
Irrigators' Commission that were formed as a result of the formalization project for water 
use rights in 200423. 
 
There are 7 committees of Irrigation Channels in the Province of Cañete: Nuevo Imperial 
Channel, Viejo Imperial Channel, María Angola Channel, San Miguel Channel, Huanca 
Channel, Pachacamilla Channel, and Palo Herbay Channel.  Altogether, their area of 
influence is made up of to 23,865 m224. 
 

5.4.3.7.5 Non-Governmental Organizations (NGO´s) 

There are several NGO’s in the Province of Cañete that work mainly in agriculture: 
 
• Centro de Formación Profesional para la Mujer - Condoray25 (Women’s Center for 

Professional Training).  This organization’s works to qualify women in technical 
careers, integral literacy, and labour training. 
 

                                                 
19 Source capítulo 3 del EIA Proyecto de Exportación de GNL, julio 2003 
20 Information provided by the Project Management of Vaso de Leche, Social Developmment and Community Participation Area at the 
Municipalidad Provincial de Cañete 
21 Source ATDR Office, Chincha-Pisco, April 2005 
22 Ministry of Agriculture, 2000 
23 Source ATDR Technical Management, Malas – Omas – Cañete, April, 2005 
24 Idem 
25 Condoray, located at Avenida Condoray N° 140 
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• Instituto Rural Valle Grande26 (Valle Grande Rural Institute).  This NGO promotes and 
integrates the training of farmers in Cañete and Yauyos through training programs, 
technical assistance, and financial credit for the agrarian sector. 

 
• IPID27.  This organization is dedicated mainly to coating irrigation channels. 
 
• Instituto Huayanay28 (Huayanay Institute).  This organization provides technical 

assistance and soil tests for farmers. 
 
There are also NGO’s in the Province of Chincha..  Among them, the following can be 
mentioned: 
 
• Asociación de Promoción Agraria – ASPA (Agriculture Promotion Association).  This 

organization's acts in the Valley of Chincha and its activities are oriented towards 
research and technical assistance for farmers. 

 
• Centro de Investigación del Sur Medio - CIDE SUR (Mid South Research Centre). The 

main activities of this organization focus on the organic management of vineyards, 
cutting out, and biological control. 

 
• Centro de Capacitación Técnica – CEDECH (Centre for Technical Training).  This 

organization’s area of influence comprises the entire Valley of Chincha.  They offer 
consulting services, advising, land expertise and advice on legal issues. 

 
• Centro de Investigación y Desarrollo de Poblaciones Rurales del Perú – CIDEPORF 

(Centre for Research and Development of the Rural Population in Peru).  This 
organization’s activities are oriented towards studying rural settlements in the country, 
specially “African culture” 

5.4.3.7.6 Religious Organizations 

Catholicism is the predominant religion in the provinces of Cañete and Chincha.  Other 
religions in the area include Evangelists, Mormons, Jehovas Witnesses, and Israelies of the 
New Universal Pact.  The followers of these churches usually come from the highlands. 
 
There are 4 catholic chapels and one church in the district of Grocio Prado, province of 
Chincha. 
 
There are 12 parishes and three chaplaincies in the province of Cañete.  Also in this 
province are the Hermanas Carmelitas Descalzas del Convento de San José, an enclosed 
monastery.  Hermanas de Santa Ana and Madres Misioneras de Jesús Verbo y Víctima are 
located there as well.  They carry out pastoral and educational activities for the poor living 
in the area. 

                                                 
26 Valle Grande, located at km 44 Panamericana Sur Highway 
27 IPID, located in Mala, km 86 Panamericana Sur Highway 
28 Instituto Huayanay, located in Mala 
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5.4.3.7.7 Human Settlements 

People have inhabited some of the land between kilometers 164 to 175 of the 
Panamericana Sur Highway.  They have put up their huts on lands which belong to the 
Ministry of Agriculture of Peru29.  At this time, PROINVERSIÓN30 is in charge of 
promoting investment on these lands, which have been taken in some areas. 
 
Some of the first to inhabit these lands were from Ayacucho. Since it was made known that 
the Instituto Nacional de Desarrollo – INADE (National Institute for Development) had 
done studies for the Irrigation Project Concón-Topara (which incorporated thousands of 
hectares of dry lands into the irrigation system), inhabitants organized themselves and 
registered in the city of Ayacucho31. 
 
One of the first human settlements that settled on these lands in early 2002 is “Nuevo 
Ayacucho.”  They are located at km 176.5 of Panamericana Sur Highway.  This human 
settlement has been made known as Centro Poblado Menor “Nuevo Ayacucho”, under 
Resolution from the Municipality of Cañete32.  
 
UGEL No. 8 of Cañete built and operates a public educational center which offers 
education at the initial, primary and secondary levels to approximately 200 school aged 
boys and girls. 
 
According to information provided by community leaders, at this time, 400 families live in 
Nuevo Ayacucho. They do not have basic commodities such as electricity, potable water, 
or sewerage. Their water comes from an underground well, which is transported in a 
tanker.  This was confirmed during the interviews. 
 
Most of the houses are made of simple building materials like wood, plastics and “esteras” 
(straw mats).  But some houses are being built out of adobe blocks and/or brick, which 
leads to the assumption that people are planning to build a long-term establishment here. 
 
Other emerging human settlements besides Nuevo Ayacucho have been identified between 
km 164 and 179 off the Panamericana Sur Highway.  An important characteristic for these 
settlements is that they have guards, who are paid by the people who reside there only on 
weekends.  These settlements are mostly located on the left hand side of the Panamericana 
Sur Highway, except for one that is located on the right hand side near the shoreline.   
 
The map showing these human settlements can be seen in Volume 3 M5-11 and their status 
can be viewed in Annex 5.6.  This information can be confirmed with an IKONOS image 
of the area from March 2003 (Volume 3 M5-12).  This map shows that there was not a 
single settlement at that time. 
 

                                                 
29 In accordance with oficio No. 749-2005-PP/AG, by means of Supreme Resolution No. 001-99-AG, the definite maps and descriptive 
memoire were approved:  23 680,5 ha of arids lands are located in the District of San Vicente, Provincia of Cañete, Department of Lima, 
being set apart in favour of the Ministry of Agriculture 22 499,93 ha on certificate No. 21002758 at the Registrar Office in Lima – 
Callao. Cañete Branch. 
30 Known before as Comisión de Promoción de la Inversión Privada – COPRI, created by Legislative Decree Nº674 – Ley de 
Promoción de la Inversión Privada en las Empresas del Estado, an entity in charge of designing and conducting the process of private 
investment promotion in Peru. 
31 According to remarks collected in Semi-structured Interviews with local people. 
32 Ordinance N° 02-2004-MPC of 06 January, 2004. 
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These new human settlements are: 
 
 
• Asociación de Productores Agroindustriales El Trébol del Pacífico, located at 164.5th 

km right hand side off the Panamericana Sur Highway.   
 
• Asociación Agrícola Las Brisas de Concón (formerly known as José María Escribá), 

located at 164.5th km on the left hand side off the Panamericana Sur Highway. 
 
• Asociación de Vivienda de Trabajadores Eventuales de Cañete (CETEC), known as 

Nuevo Cañete, located at 170th km on the left hand side off the Panamericana Sur 
Highway. This settlement has shown faster growth, with a third phase of invasion 
being divided into lots (26 x 36 square meters approximately).   

 
• Asociación Agropecuaria Villa Apóstol Santiago, located at 170th km on the left hand 

side off meter 400 of the Panamericana Sur Highway. 
 
• Asociación de Colonizadores de la Costa (ACC), located at 174th km on the left hand 

side off the Panamericana Sur Highway.  This settlement occupies approximately 23 
hectares of land belonging to the Ministry of Agriculture.  The Association is facing a 
legal process dealing with possession charges before the Third Criminal Court of 
Cañete.  The process ended with a final judgment from the Criminal Court Division of 
the Superior Court of Cañete that imposed a sentence on the offenders and ordered the 
restitution of the lands seized in favour of the offended party.  Currently, the sentence 
is under appeal (Recurso de Revisión33).  This information differs from what the 
Asociación advertises in its flyers.  However, the leaders recognize as their own the 
lands currently invaded in the Nuevo Ayacucho and Nuevo Cañete settlements.  
 

• Human Settlement Cinco Cruces. 
 
• Asociación de Vivienda y Defensa de los Moradores del Centro Poblado Nuevo 

Ayacucho (called Nuevo Ayacucho), located from 175th  to 177th km on the left hand 
side off the Panamericana Sur Highway.  It has an area of 208 hectares.  To this date, 
the case has not been sentenced by the First Criminal Court of Cañete (File: No. 0569-
2002). 

 
The in-depth interviews given to community leaders and representatives of local 
governments show the lack of social networks reaching other organizations both in and 
outside the area.  There are land possession conflicts among invasion groups occurring as 
well. The divisions within these groups are due to political issues, such as the boundary 
separation between the provinces of Cañete and Chincha.  This has divided the settlers of 
C.P.M. Nuevo Ayacucho into two distinguishable groups: Nuevo Ayacucho Cañete and 
Nuevo Ayacucho Chincha. 

                                                 
33 See Oficio No. 749-2005-PP/AG, attached as Annex 5.6.  Additional information on “Brisas de Concón”,”El Trébol del Pacífico “and  
“Centro Poblado Nuevo Cañete” is contained there. 
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5.4.3.8 RESIDENT PROFILE IN THE AREA OF INFLUENCE 

Figure 5.4-4 shows that of the people interviewed, 50% were born in Ica, 24% in Lima, 
and 14% in Ayacucho.  The latter percentage is important because migrants from that part 
of the country form the settlement Nuevo Ayacucho.  This settlement is comprised of 71% 
of the inhabitants on the outskirts of San Vicente de Cañete (see Numeral 5.4.6 for more 
information). 

Figura 5.4-4 Departament where you were born 

DEPARTMENT WHERE YOU WERE BORN

Ica
50%

Other
9%

Lima
24% Ayacucho

14%

Huancavelica
3%

 
Source: Socioeconomic Survey – GNL Baseline April 2005. 
Prepared by Socio Environmental Management Team, Walsh Perú, April 2005. 

 
 
 
In San Vicente Pueblo, 71% of the population was born in the department of Lima and 
52% were born in the surrounding areas.  Similar figures can be seen in Grocio Prado 
Pueblo with 84% of the population being born in the department of Ica and 51% being 
born in Grocio Prado. 
 
With respect to time of residency, 37.3% affirm they have always lived in the locality.  On 
average, the people who migrated have resided in the area of study for 13 years. (Figure 
5.4-5)  
 
On the other hand, migrants to San Vicente de Cañete have lived there for an average of 15 
years and in Grocio Prado for an average of 13 years.  
 
Based on interviews conducted in the area, the human settlements of Nuevo Ayacucho and 
Asociación Colonizadora de la Costa have been in the area for an average of 4 years. 
 
Information obtained from the focus group revealed that Asociación Colonizadora de la 
Costa was formed in 1992 and first acted to claim posession of the lands in 1995 (Annex 
5.5). 
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During survey work in the area, information related to the earliest invasions was collected.  
The residence time for El Trébol del Pacífico dates back to December 2004 and Santiago 
Apóstol dates back to January 2005. 
 

Figure 5.4-5 How long have you lived in the locality 

HOW LONG HAVE YOU LIVED IN THE LOCALITY

26 plus yr 
10%

6 to 10 
7%

11 to15 
6%

Less than 1 yr 
3%

I was born here/ I have always lived here
37%

1 to 5 yr 
27%

16 to 25 yr 
10%

 
Source: Socioeconomic Survey – GNL Baseline April 2005. 
Prepared by Socio Environmental Management Team, Walsh Perú, April 2005. 

 
 
Interviewed residents state that they have lived in the areas of Ica (43.7%), Lima (30.7%), 
and Ayacucho (16.9%) before residing in their current locality.  This coincides with the 
figures shown for native departments (Figure 5.4-6) 
 

Figura 5.4-6 Departament where you resided previously 

3.5

1

2

2

17

30.7

43.7ICA

LIMA

AYACUCHO

HUANCAVELICA

JUNIN

PUNO

OTROS

DEPARTMENT WHERE YOU RESIDED PREVIOUSLY

 
Source: Socioeconomic Survey – GNL Baseline April 2005. 
Prepared by Socio Environmental Management Team, Walsh Perú, April 2005. 



 
 

ESIA GNL-2 Quarry Development Project. Cañete –Perú 5.4-40 

40

 
 
Of those surveyed, 42.3% state not having a place of their own as the main reason for 
leaving their previous place of residence and 40.2% relocated in search for a job. 
 
For the inhabitats of San Vicente de Cañete, the main reason for relocation was to avoid 
political violence experienced mainly in the central and southern parts of the country 
(29.9%). (Table 5.4-38). 

Table 5.4-38 Main reasons for leaving previous place of residence 

 
Zones 

Main reason for leaving 
previous place of residence 

Total 
(%) San Vicente 

Pueblo 
(%) 

Outskirts of 
San Vicente

(%) 

Grocio Prado 
Pueblo 

(%) 

Quebrada 
de Topara

(%) 
Did not have own house 42,3 34,2 41,6 56,4 7,4 

Seek employment 40 50,6 46,8 20,5 74,1 

Family living in the area 15 15,2 3,9 24,8 3,7 

To avoid political violence 9 2,5 29,9 1,7 0 

To Stara a new business 5 5,1 7,8 4,3 0 

No money to rent a house 3,3 5,1 2,6 3,4 0 
To study/ education of their 
children 3,3 5,1 6,5 0,9 0 

Source: Socioeconomic Survey – GNL Baseline April 2005. 
Prepared by Socio Environmental Management Team, Walsh Perú, April 2005. 

 
 
 
Migrants who have moved to a new area state that the main benefits of their relocation 
include: getting a job (43.2%); living a more peaceful life (33.2%), and settling in one 
place (16.6%) (See figure 5.4-7). 
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Figure 5.4-7 Benefits brought about for moving into this locality 

BENEFITS BROUGHT ABOUT FOR MOVING INTO THIS LOCALITY

40.7

35.1

17.5

16.5

8.4

6

7.2

4.2

2.5

I found a job

Life is quieter

Settle in one place

We do not pay any rent

My children go to school

Open up a business

Other benefits

No response

No benefits

 
Source: Socioeconomic Survey – GNL Baseline April 2005. 
Prepared by Socio Environmental Management Team, Walsh Perú, April 2005. 

According to the survey, 89.8% of those interviewed declared they will keep living in their 
current locality, while only 10.2% had plans move elsewhere in the future.  The people 
most reluctant to leave their locality were the inhabitants of Grocio Prado city (92.7%) 
(Figure 5.4-8). 

Figure 5.4-8 Decision to stay in the locality 

IF HE/SHE PLANS TO KEEP LIVING IN THIS COMMUNITY

I will be living someplace else after a while
10%

I will stay in this community
90%

 
Source: Socioeconomic Survey – GNL Baseline April 2005. 
Prepared by Socio Environmental Management Team, Walsh Perú, April 2005. 
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The main reasons for people to continue living in their current locality are that they are 
acccustomed to it (30.9%), they hold a job (27.6%), and because their family resides there 
as well (23.9%) (Figure 5.4-9). 
 

Figure 5.4-9 Main reason to stay in the locality 

MAIN REASON TO STAY IN THE LOCALITY

My whole family lives here
24%

I got a job/ Family works in this area
28%

My children study here
6%

Own house/land
6% Other reasons

4% No response
1%

I already got used to this place
31%

 
Source: Socioeconomic Survey – GNL Baseline April 2005. 
Prepared by Socio Environmental Management Team, Walsh Perú, April 2005. 

 
 
The main reasons for people to change their place of residence are unemployment (31%) or 
the fact that there is no perceived lifestyle improvement (23%) (Figure 5.4-10). 

Figure 5.4-10 Main reason to leave the locality 

MAIN REASON TO LEAVE THE LOCALITY

In search for own house/land
17%

There are no basic services
8%

Other reasons
19%

No response
2%

There are no jobs
31%

There is no advance/ no improvements
23%

 
Source: Socioeconomic Survey – GNL Baseline April 2005. 
Prepared by Socio Environmental Management Team, Walsh Perú, April 2005. 
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Among the interviewed, help between and among neighbors was the number one practiced 
value (41.9%).  Those who practiced this value were more often are the people of the 
human settlements in San Vicente de Cañete (57.1%) (Figure 5.4-11). 

Figure 5.4-11 Most important values in the community 

MOST IMPORTANT VALUES IN THE COMMUNITY 
- Main Four -

41.9

23.8

11.5 11

4.7
7.1

65.2

49

33.8 33.5

9.7
7.1

Help between and among
neighbors

Respect others Understand neighbors People strive Other No response

First option Other option

 
Source: Socioeconomic Survey – GNL Baseline April 2005. 
Prepared by Socio Environmental Management Team, Walsh Perú, April 2005. 

 

5.4.3.9 Cultural Aspects in the Areas of Influence 

5.4.3.9.1 Province of Chincha 

The province of Chincha is known in Peru as the cradle of Afro-Peruvian folklore.  It is 
friendly and has natural as well as cultural attractions.  Chincha is one of the most visited 
provinces in the Ica Region, especially during the summertime (February) when the 
“Festival del Verano Negro” (Black Summer Festival) takes place.  Other traditional 
attractions are the Chincha Alta and Señor Crucificado Tourism Week, commemorated 
during the month of October. 
 
A great number of archeological artifacts have been found in Chincha.  ,It was also the 
home of important pre-inca cultures.  It supports the largest number of archeological sites 
(huacas) in the Ica Region, such as Huaca Centinela, Huaca La Cumbre, and Huaca Tambo 
de Mora. 
 
One of the most important districts in the province of Chincha is El Carmen.  The ex-farm 
house San Jose is located here.  The house was past property of Jesuits.  San Jose is 
currently a hotel which attracts tourists all year long. 
 
Grocio Prado is another tourist district in the area.  It was the place where Melchora 
Saravia Tasayco, known as Sister Melchorita Saravia, was born and raised.  She was a 
woman widely known for her Christian qualities and great catholic faith while she was 
alive.  This sister (or Beata) inspires religious devotion beyond regional boundaries.  In 
January and October, thousands of pilgrims visit the place, where she is thought to have 
performed numerous miracles.  There are also two commemorative festivals related to 
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wine production in the area: the Vendimia Festival, which takes place in March and the 
Cachina and Native Dishes Festival, in July. 

5.4.3.9.2 Province of Cañete 

The most important festivities in Cañete are linked to the agrarian cycle.  This explains 
why the regional culture possesses rural features.  The current migration process that this 
province is experiencing has generated a cultural fusion that mixes mainly afro-peruvian 
and Andean features.  Traces of the Asian culture can also be seen in the Chinese 
descendants living in the area. 
 
Another significant area festivity is the one devoted to the Señor de Cachuy.  Due to the 
Catholic faith of the regions inhabitants, it attracts pilgrims from all over the region. 
 
The “Semana de Cañete (Week of Cañete) is one of the most important attractions in the 
area.  The main day is August 30th.  It coincides with Spanish establishment of the area, 
which took place in 1556.  Also held this week is the “Festival del Arte Negro” (Negro Art 
Festival), an occasion for people to remember their African origins. 

5.4.4 PERCEPTIONS AND EXPECTATIONS OF THE MAIN SOCIAL STAKEHOLDERS 

Perceptions and expectations of the project stakeholders have been analyzed through the 
use of qualitative and quantitative tools. 
 
The qualitative method was applied through: focus groups (4) in the localities of Grocio 
Prado, and San Vicente de Cañete; participative evaluation workshops (3) in Buenavista – 
Topara, San Vicente de Cañete, and Grocio Prado; and in-depth interviews with the main 
leaders and local authorities within the Project’s area of influence. (See Technical Briefs). 
 
With reference to the quantitative method, a sample was drawn and 480 surveys were taken 
among the target population.  
 
The social investigation tools have coincided in its findings, enriching and strengthening 
the results obtained. 
 
Furthermore, in order to facilitate the analysis, five variables were considered in order to 
allow the exploration and analyzation of each group of stakeholders’ position with respect 
to the project.   These variables are as follows: 
 
 Prior Experience 

By taking prior experience into account the knowledge and understanding of past 
occurrences and/or insights of the stakeholders can be considered.  
 

 Knowledge of the Project 
This variable is necessary for understanding the reactions and attitudes of the 
stakeholders towards the project. 
 

 Fears 
Through this variable, possible fears and concerns of the stakeholders,in respect of the 
project, can be heard. 
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 Benefits 

This variable aides in learning the opinions of the population in regards to possible 
benefits arising from private investment in the area. 
 

 Expectations 
This variable takes into account the social conflicts that may arise if the population 
expects too much out of the project. 

 
Prior Experience 
 
The prior experience of the stakeholders, with regards to other projects carried out in the 
area, is related to the construction of the Transportation System by Pipelines (STD 
Camisea) and the Cementos Lima Project. 
 
The municipalities of Chincha and Cañete provinces as well as the municipalities of 
Grocio Prado and San Vicente de Cañete districts, respectively, have focused their interest 
on the revenues produced by this type of project. These provinces and districts state that 
the project earnings that can be obtained will, in turn, be invested in services benefitting 
the population. 
 
Although, due to a land dispute that has still not been resolved, the inhabitants of some 
human settlements have mentioned that they have had problems with the Cementos Lima 
factory. 
 
Awareness of the GNL-2 Quarry Development Project 
 
The inhabitants to Nuevo Cañete human settlement have some information on the projects 
that the company PERU LNG will carry out in the area.  This is an interesting aspect of 
this human settlement in that their established social networks (inside and outside the area) 
allow them to be informed of the situation.  
 
Although the municipal authority of Grocio Prado district is aware of the project 
(Informative Workshops, November 2004), it has denied having any detailed information 
about it, but stated they are open to dialogue.  It is notable that a commission from the 
municipality is taking the respective steps to declare Grocio Prado an ecotourism 
destination.  The municipal authority of San Vicente de Cañete declared that they were 
aware that the project is still in the study stage and that they have met with representatives 
of PERU LNG. This information was obtained through interviews with representatives of 
the respective municipalities (Technical Brief No. 1). 
 
The members of the Farmers’ Association of the Cañete Valley are not familiar with the 
scope of the project. In order to be able to assess both positive and negative aspects of the 
project, they have requested more information on it.  
 
The grassroots organizations wish to have more information on the project so they may  
assess the possible collective and organizational benefits they may obtain from it. 
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According to results obtained through surveys and qualitative techniques (focus groups and 
in-depth interviews with opinion leaders), the authorities are familiar with the GNL-2 
Quarry project, but the interviewed inhabitants are generally not aware of it (Annex 5.5) 
 
Fears regarding the GNL-2 Quarry Development Project 
 
In spite of the information furnished during the communication and consultation process, 
the authorities of the Cañete Province municipality and of the Grocio Prado district 
municipalities still fear the possible non-compliance by the company PERU LNG because 
of their commitments to the Peruvian State.  They have stressed the importance of the 
company remaining in contact and in coordination with them. 
 
As well, the Cañete Valley Farmers stated their concern for the dust they believe will result 
from the development of the quarry. They fear the environmental contamination that will 
surely affect their crops.  
 
The inhabitants of the human settlements are concerned that the noise from the explosions 
could scare away wild fowl, goats, birds, and cattle from the area.  They also fear that their 
health will be affected by environmental contamination.  Another fear of the inhabitants is 
being evicted from the land they currently occupy by the Ministry of Agriculture.  
 
The grassroots organizations are also concerned about the dust from the development of 
the quarry that would mainly affect children. 
 
According to the surveys taken, 12% of those interviewed have a negative perception of 
the project.  Of those polled, 46% consider environmental contamination to be the main 
negative impact of the project while 11% consider the lack of support for their locality to 
be the main negative factor. 
 
Benefits Expected from the Project 
 
The Cañete and Grocio Prado municipalities expect to obtain more revenues from taxes 
(payments described in the TUPA) than from this project (Technical Brief No. 1).  In San 
Vicente de Cañete, it was believed that the only positive effect of this project would be the 
generation of employment for the inhabitants. 
 
The human settlements also expect that the development of the quarry to create jobs for the 
local residents (Technical Brief No. 1). 
 
According to the surveys made in the area of influence, 82.7% of the homes polled said 
that the main benefit would be increased employment opportunities.  A much smaller 
percentage (6%), considers district development to be another benefit.  
 
Future Expectations from the Project 
 
The Cañete and Grocio Prado municipalities have stated their concern about compliance 
with the contracts.  They also want to be satisfied with private investments that could 
positively affect the regional and national economy (Technical Brief No. 1). 
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Because they believe the company is only after its own benefit, the human settlements do 
not have great expectations regarding the project. They also think that they will not gain 
employment through the project because they are considered to be unskilled labor.  Despite 
these beliefs, they still hope that preference will be given to local labor, which would 
somewhat boost the area’s economy.  Nonetheless, they believe that the project will 
improve the access roads (Technical Brief No. 1).  
 
During the performance of the participative evaluation workshops, the participants hoped 
that in the future the different localities will have full services and green areas in place.  
They also anticipate that there will be more business and employment opportunities for the 
inhabitants of Cañete and Chincha. 

5.4.5 METHODOLOGICAL ASPECTS 

The following methodological processes have been employed to prepare the GNL-2 Social 
Baseline: Qualitative Methodology, Participative Survey, and Quantitative Methodology. 

5.4.5.1 Qualitative Methodology 

The qualitative methodology places emphasis on individuals and their subjective 
experiences. It stresses the way in which people experience and give meanings to reality 
and takes into account the cultural differences of the different social groups.  In this sense, 
this methodological perspective can explain the actions and behaviors of individuals34  
by gaining access to the world of culture and the search for sense. 
 
Semi Structured Interview (SSI) 
 
The semi structured interview is a guided conversation in which the topics are defined and 
new questions or knowledge arises from the discussion. 
 
This technique has been used mainly with key informers (local authorities and local 
leaders) in order to learn their opinions of the GNL-2 Quarry project and the possible 
impacts it may cause. 
 
Through the SSI, information is obtained on the community organizations in their localities 
through the activities they are engaged in, through their relationships with other 
stakeholders in the area, and by the degree of support they have from the inhabitants.  
Information is also obtained on their knowledge of the project and the perception they have 
of it. The changes in the dynamics of their localities after the implementation of the project 
are also recorded, as are as the project’s positive and negative effects in each area. 
 

                                                 
34 Fanny  Muñoz; Módulo de Métodos Cualitativos, Curso de Verano. Red para el Desarrollo de las Ciencias Sociales en el Perú, 
Cieneguilla, Lima 2002. 
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Technical Brief No. 1 Participants in Semi Structured Interviews 
 

LOCALITY PERSON 
INTERVIEWED POSITION DATE 

Grocio Prado José Levis Picón 
Saguna District Mayor  (04/21/05) 

Grocio Prado Elizabeth Valencia 
Torres Municipal Management  (04/21/05) 

San Vicente de 
Cañete Rufina Lévano Provincial Mayoress (05/03/05) 

Nuevo Ayacucho Ulises Orrego Bergman President of the Populated 
Center  (04/20/05) 

 Fernando Miguel 
Eliasares 

Vice President of the 
Association for the Defense of 

the Inhabitants of  Nuevo 
Ayacucho 

 (04/20/05) 

 Juan Aunque Tenorio ATEC Secretary  (04/20/05) 

 Vilma Ramos Association Secretary  (04/20/05) 

Nuevo Cañete 
CETEC Mario Huarcaya CETEC President (*) (04/21/05) (**) 

 
(*) Did not agree to a formal interview. 
(**) The discussion with Mr. Mario Huarcaya was on general matters and without the use of the 

questionnaire prepared for this purpose 
 
 
Focus groups 
 
Focus groups are made up of a group of eight to ten people who belong to the population 
under study, and are used to obtain – through dialogue35 - the information required.  These 
meetings are moderated by an investigator who has prepared guidelines in advance (a list 
of topics that have motivated the study).  In order to simplify and steamline the opinions, 
the meetings are held among groups of people that have some factors in common.  
 
This technique was used to obtain in-depth information that could be used to characterize 
the group of inhabitants in the study area. It allowed us to learn the inhabitant’s perceptions 
and expectations with regards to the Project. 
 
The information sought through this technique was as follows: knowledge about migration 
and the activities carried out in the project’s area of interest; the degree of knowledge of 
the organizations their localities (the active participation within the organizations and 
importance of these actions, and the level of knowledge of the leaders of their 
communities/organizations and their perception of them); the perceptions of the work 
carried out by public institutions within their localities; and  information on the 
population’s knowledge of the project and how they perceive it. 
 

                                                 
35 It has been proved that when people give their opinion through dialogue, they do not have limits; this enriches the technique as regards 
the completeness of the information. 
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Technical Brief No. 2 Focus Group Participants 
 
The four focus groups were implemented with the participation of non-leader inhabitants 
from the project’s areas of interest.  The groups were held on April 2 and 3 in the cities of 
Cañete and Grocio Prado.  The groups had the following characteristics: 
 
 Group 1: 9 invitees, 4 women and 5 men inhabitants of the Nuevo Ayacucho and of the 

Asociación Colonizadora de la Costa in San Vicente de Cañete. The majority is 
unemployed and holds temporary jobs. This group mainly comes from the central and 
southern Andes, especially Ayacucho. 

 Group 2: 11 invitee, 8 women and 3 men from the urban area of San Vicente de 
Cañete.  Most of them are teachers, small-scale merchants, or field workers.  They 
come from the same area or from neighboring areas. 

 Group 3: 11 invitees, 6 men and 5 women from the localities of Buenavista and urban 
area of Grocio Prado.  Most of them are originally from Chincha and Ica. They area 
engaged in agriculture, trade, and crafts. 

 Group 4: 5 invitees, 4 women, 1 man from the localities of Topara and El Porvenir.  
The majority were born in the province.  They are engaged in agriculture, trade, and 
crafts. 

 
Focus groups met for approximately one hour in school classrooms in each of the cities 
analyzed (Results in Annex 5.6)  

5.4.5.2 Evaluation Workshop 

The Participative Evaluation Workshop (PEW) was made up of random group of 
inhabitants.  The workshop’s main focus was to develop different tools and obtain, 
evaluate, and quickly analyze, relevant information on the rural and urban reality of the 
areas of influence.  The local population is also involved in the analysis of the possible 
project impacts in their locality. 
 
The following tools were applied in order to gather data regarding the development 
activities in the GNL-2 Quarry:  
 
a. Activity Schedule 

A matrix that allows the detailed month-by-month description of the main activities 
carried out in the locality.  It includes information obtained on the economic, religious, 
cultural, tourist activities, etc. as well as on the climate, main diseases, and festivities 
of the area. 
 

b. Economic Flow 
A tool obtained from the economic activities carried out in the area.that describes the 
trade processes of the main products.  
 

c. Venn Diagram 
A scheme that recognizes the main bodies and institutions working in the area, whether 
or not they are based there.  It also records the views that the community members 
have of local organizations and their relationships with them. 



 
 

ESIA GNL-2 Quarry Development Project. Cañete –Perú 5.4-50 

50

 
d. Maps 

A tool used to describe the physical space and location of the different geographical 
and social elements of the area.  Includes housing zones, roads, farming areas, etc. 
 

e. Resource Analysis Matrix 
A template used to determine the pre-existing resources in the community. It also 
shows their sufficiency and quality. 

 
f. FODA Analysis 

This tool includes the opinions of the community in respect to an objective that 
influences their development in each aspect (strengths, opportunities, weaknesses and 
strengths). 
 

g. Life Cycle 
A recording that recognizes the different phases that women and men undergo from 
birth until death. It tracks their different positions in the home and their control over the 
resources.  All of this is linked to the different cultural patterns passed on from 
generation to generation.  This is a gender analysis of roles within the family. 
 

h. Use of Time or 24 hours 
This tool describes activities performed by men and women throughout the day.  These 
activities are related to the structure of homes and their financial income, the division 
of work within them, and the power and control over the distribution of resources 
within such homes. 

 
i. Brainstorming 

This consists of analyzing “ex ante” within the members of the community and the 
probable consequences of the implementation of a project or specific action. 

 
Participative Evaluation Workshops were held in April as shown in Technical Brief No. 3.  
During the information workshops held in November, the following tools were applied: 
Activity Schedule, Economic Flow, and Venn Diagrams used to obtain preliminary 
information to allow planning the Social Baseline activities. 
 
Technical Brief No. 3 Participative Evaluation Workshops 
 

Province Place PEW Day Starting 
Time Duration  No. Participants

Chincha Grocio Prado 01 April 4:20 p.m. 3 hours 30 
minutes 24 

Cañete San Vicente de 
Cañete 01 April 15 4:30 p.m. 3 hours 14 

Chincha Topará 
(Buenavista) 01 April 16 4: 50 p.m. 2 hours 30 

minutes 12 

03 03 03    50 
Source: Walsh Peru Social and Environmental Management Team - Participative Evaluation 

Workshop - April 2005. 
 
Details of these Workshops may be found in Annex 5.4 
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5.4.5.3 Quantitative Methodology 

The quantitative methodology seeks to make a socio-economic profile of the populations 
inhabiting the project’s area of interest.  It is also used to obtaining information on the 
population’s knowledge and perception of the project. 

 
This methodology was used within the population of the GNL-2 Quarry project area of 
influence; in the districts of  San Vicente de Cañete (Lima), Grocio Prado (Chincha), and 
Quebrada de Topará. 
 
Based on a simple random design, 550 polls were initially used and had a 95% reliability 
level and a 4.3% accuracy error.  The size of the sample was calculated assuming a value 
of p=0.5, using the correction for finite samples: 
 
      
 
 
Where: D=(d/z)∧2 ; q=1-p           d: Accuracy error 
       Z: Normal value for a given reliability level 
 
Due to problems encountered in working with the CETEC-Nuevo Cañete human 
settlement, 70 interviews were not applied36. The accuracy parameters were recalculated 
and the current sample is representative of a 95% reliability level and a 5% accuracy error. 
 
The final sample of 480 homes is shown as follows in table 5.4-39. 

Table 5.4-39 Sample distribution according to district and locality 

District Locality Sample  Description 

 214 The accuracy error of the sample in this 
district is 7% 

San Vicente de 
Cañete (Town) 137 

Includes urban and semi urban population 
located in the surroundings of the district 
capital 

San Vicente 
de Cañete 

Outskirts of San 
Vicente de Cañete 77 

Formed by Human Settlements Nuevo 
Ayacucho, Brisas del Concón, Trébol del 
Pacífico, Cinco Cruces 

 266 The accuracy error of the sample in this 
district is 7% 

Grocio Prado  
(Town) 137 

Includes urban and semi urban population 
located in the surroundings of the district 
capital 

Grocio Prado 

Quebrada de Topará 
(*) 32 Includes Villa Sol, Capilla, Buenavista, and 

Conoche. 
Source: Walsh Peru Social and Environmental Management Team - April 2005. 
(*) In this area there are estates, the number of which was not established.  Furthermore, in view of 

the little population permanently living in the area, a descriptively valid sample size was 
considered and not one to make inference. 

 

                                                 
36 As in the case of the in-depth interviews, authorization was not given to enter this Human Settlement.  The 

leaders persuaded the inhabitants not to respond to the interviews since they feel threatened by the project. 

Npq 
(N-1)D+pq 

n= 
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An exact figure is not available for the number of homes existing in the human settlements 
outside San Vicente de Cañete.  During the investigation activities prior to the field work, 
an approximate number of homes was obtained, as described in table 5.4-40. 

Table 5.4-40 Sample distribution in the outskirts of San Vicente de Cañete 

 

Human Settlement Approximate Total of 
Inhabited Homes  Sample 

Nuevo Cañete 380  70 

Cinco Cruces 50 20 
ACC 18  6 
Nuevo Ayacucho 400  56 
Source: Walsh Peru Social and Environmental Management Team - April 2005. 

 
The homes of the GNL-2 Quarry project area of influence were the target population in 
this study, with the participation of the head of the family being crucial. If the head of the 
household was not present, the wife or eldest child in the home was surveyed.  
 
In the homes, structured, direct interviews, with both open and closed questions, were 
implemented to obtain information.  
 
In homes located in urban areas, the K-2 block method was used, with no more than three 
interviews per block.  In semi-urban and rural areas, the homes were selected using the 
irradiation procedure37, which ensures the dispersion of the sample. This is a method of 
semi-probabilities. It consists of making an initial selection of four blocks, in the 
intersection of which the home will be selected. 
 
The homes were selected systematically, which for this study was fixed at 2 (K=2). 
 
This method was used in areas that did not have a land management system.  The goal was 
to find a balance point (center of the locality).  Starting from this point, the movement was 
in a direction diametrically opposed to the team of interviewers.   The “irradiation” of the 
procedure will randomly cover homes that are difficult to access in semi-urban and rural 
areas (hacienda houses, homes with farming land, etc.) 
 

SCHEME OF THE “IRRADIATION” PROCEDURE 
 
 
            
 
 
 
 
 
 
 Example 1 area of the locality 
 

                                                 
37 This scheme was proposed by  Lic. Jorge Fernández Arroyo, Sampling Specialist of  Universidad Nacional Mayor de San Marcos 
Lima - Peru 

POINT OF  
BALANCE 
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 Example 2 area of the locality 
 
At least 30% of the work of each interviewer was supervised at the time of the interview or 
afterwards (recall). 

5.4.6 HUMAN SETTLEMENTS 

5.4.6.1 Place of Birth 

As seen in Table 5.4-41, 81.3 % of the inhabitants of Topará were born in the department 
of Ica, while 75.3% of the inhabitants of the San Vicente de Cañete Human Settlement are 
from Ayacucho.  

Table 5.4-41 Birth Regions 

Regions San Vicente Outskirts Quebrada Topará 

Ica 0 81,3 

Lima 5,2 3,1 

Ayacucho 75,3 0 

Huancavelica 3,9 6,3 

Apurimac 6,5 3,1 

Junín 1,3 0 

Source: Socio Economic Survey- GNL-2 Baseline. 
Prepared by: Walsh Peru Social and Environmental Management Team, April - 2005. 

5.4.6.2 Languages or Tongues 

According to the interviews made, most of the family heads of San Vicente de Cañete 
(100%) and Topará (96.9%) human settlements speak and read Spanish.  The second most 
common language is Quechua.  85.7% and 59.4% of inhabitants speak Quechua in San 
Vicente de Cañete and Topará human settlements, respectively. (Table 5.4-42). 

Table 5.4-42 Languages spoken / written by the family head 

Languages San Vicente Outskirts (%) Quebrada Topará 
(%) 

Spanish 100 96,9 

Quechua 85,7 59,4 

Aymara 2,6 3,1 

English 1,3 0 

Italian 0 0 

Source: Socio Economic Survey- GNL-2 Baseline. 
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Prepared by: Walsh Peru Social and Environmental Management Team, April - 2005. 

5.4.6.3 Religion 

According to the surveys, the majority of inhabitants of the outskirts of San Vicente de 
Cañete (72.7%) and Topará (56.3%) were Catholic.  They are followed by Evangelists, 
with 51% in both places (Table 5.4-43). 

Table 5.4-43 Religious beliefs of the head of the family 

Religious Beliefs San Vicente Outskirts 
(%) 

Quebrada Topará 
(%) 

Catholic 72,7 56,3 
Evangelical 10,4 40,6 
None 1,3 0 
Pentecost 7,8 3,1 
Protestant 2,6 0 
Christian 1,3 0 
Jehovah Witness 1,3 0 
Adventist 1,3 0 
Mormon 0 0 
Israelite 1,3 0 
Buddhist 0 0 
Atheist 0 0 
Total 77 32 

Source: Socio Economic Survey- GNL-2 Baseline. 
Prepared by: Walsh Peru Social and Environmental Management Team, April - 2005. 

5.4.6.4 Residence in the Locality 

As it may be noted in Table 5.4-44, San Vicente de Cañete human settlements may be 
formed by migrants (heads of families not born in the locality). Of these, 92.2% stated 
having lived in the locality between 1 and 5 years.  At the time of the surveys, information 
was obtained to the existence of newer human settlements that had been in the area for 
only 4 months. 

Table 5.4-44 Time living in the locality 

 San Vicente Outskirts 
(%) 

Quebrada Topará 
(%) 

> 1 year 1,3%  0 
1 to 5 years 92,2 12,5 
 6 to 10 years 2,6 0 
11 to  15 years 3,9 9,4 
16 to  25 years 0 21,9 
26 to more 0 40,6 
I was born/always lived here 0 15,6 

Source: Socio Economic Survey- GNL-2 Baseline. 
Prepared by: Walsh Peru Social and Environmental Management Team, April - 2005. 
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Topara differs with 15.6% of its inhabitants being born locally and 40.6% having lived 
there for more than 26years. 
 
According to the socio-economic survey, the inhabitants of San Vicente outskirts state that 
they previously resided in the department of Lima (23.4%); while those of Topará have 
mostly lived in the department of Ica (81.5%). (Table 5.4-45). 

Table 5.4-45 Former Place of Residence 

Region- San Vicente Outskirts
(%) 

Quebrada Topará 
(%) 

Ica 2,6 % 81,5 

Lima 23,4% 7,4 

Ayacucho 61% 0 

Huancavelica 1,3 3,7 

Junín 3,9 0 

Puno 0 3,7 

Source: Socio Economic Survey- GNL-2 Baseline. 
Prepared by: Walsh Peru Social and Environmental Management Team, April - 2005. 
 
The reasons for migrating to both areas were varied.  For the inhabitants of the San Vicente 
outskirts, the main reasons for migrating were to seek employment (46.8%), to own a 
house (41.6%), and to evade political violence (29.9%).  In contrast, for the inhabitants of 
Topara, the main reason for migrating was to seek employment (74.1%) or to solve 
housing problems (7.4%).  (Table 5.4-46). 

Table 5.4-46 Main reasons for migrating 

Reasons for migrating San Vicente Outskirts 
(%) 

Quebrada Topará
(%) 

Lack of own home 41,6 7,4 

Seek employment / work 46,8 74,1 

My family/ of my spouse are from this area 3,9 3,7 

Terrorism 29,9 0 

To set of a business 7,8 0 

No money to pay for rental 2,6 0 

Study/children’s education 6,5 0 

Source: Socio Economic Survey- GNL-2 Baseline. 
Prepared by: Walsh Peru Social and Environmental Management Team, April - 2005. 
 
With regards to the main benefits of migrating to the area, the socio-economic survey 
stated that to the new migrants are living more peacefully in their new locality (38.2%). 
The greatest benefit obtained by the inhabitants of Topará has been finding a job (92%). 
(Table 5.4-47). 
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Table 5.4-47 Benefits gained by moving to this locality 

Benefits San Vicente Outskirts
(%) 

Quebrada Topará 
(%) 

I got a job 34,2 92 

We live more peacefully 38,2 0 

Stable life in a single place 26,3 8 

We do not pay rent 14,5 4 

My children go to school 10,5 4 

Open a business 5,3 4 

Did not respond 0 12 

No benefit 6,6 0 

Source: Socio Economic Survey- GNL-2 Baseline. 
Prepared by: Walsh Peru Social and Environmental Management Team, April - 2005. 
 
The inhabitants of San Vicente de Cañete moved mainly because they were unable to find 
work in their locality (50%) and those of Topara did so in order to improve their economic 
situation (66.7%). (Table 5.4-48). 

Table 5.4-48 Main reason to move from the locality 

Reasons to migrate San Vicente Outskirts
(%) 

Quebrada Topará 
(%) 

No work 50 33,3 
No progress / no improvement seen 16,7 0 
Seek own land / own home 16,7 0 
No basic services 0 0 
Transfer of workplace 0 0 
No room 0 0 
Seek economic improvement 0 66,7 
Family unity 0 0 
End of rental agreement 0 0 
No basic services 16,7 0 
To study 0 0 
Did not respond 0 0 
Source: Socio Economic Survey- GNL-2 Baseline. 
Prepared by: Walsh Peru Social and Environmental Management Team, April - 2005. 
 
Of the people interviewed in the human settlements on the outskirts of San Vicente de 
Cañete, 51% indicated that they temporarily migrate to other departments of the country 
due to reasons such as trade or temporary employment.  In the case of Quebrada Topará, 
the temporary migration percentage was 22%.  The departments that chose to migrate in 
search for work were Lima and Ayacucho (41%), for the inhabitants of human settlements, 
and Ica (85.7%), for the inhabitants of the Quebrada Topara  (Table 5.4-49). 
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Table 5.4-49 Region of temporary migration 

Region San Vicente Outskirts
(%) 

Quebrada Topará 
(%) 

Lima 41 0 

Ica 10,3 85,7 

Ayacucho 41 0 

Arequipa 0 0 

Junín 5,1 0 

Cusco 0 0 

La Libertad 0 0 

Tacna 0 0 

San Martín 2,6 0 

Piura 0 14,3 

Source: Socio Economic Survey- GNL-2 Baseline. 
Prepared by: Walsh Peru Social and Environmental Management Team, April - 2005. 

5.4.6.5 Education 

According to the socio-economic survey, 27.3% of the inhabitants of the outskirts of San 
Vicente have completed their secondary education. In contract, most of the inhabitants of 
Topara (31.3%) have not finished primary school (Table 5.4-50). 

Table 5.4-50 Educational level of the head of the family 

Educational Level San Vicente Outskirts
(%) 

Quebrada Topará 
(%) 

No education 3,9 3,1 
Pre School 0 0 
Incomplete primary education 19,5 31,3 
Complete primary education 26 21,9 
Incomplete secondary education 11,7 18,8 
Complete secondary education 27,3 21,9 
Incomplete non-university superior education 0 0 
Complete non-university superior education 7,8 3,1 
Incomplete university education 1,3 0 
Complete university education 2,6 0 
Post graduate studies 0 0 

Source: Socio Economic Survey- GNL-2 Baseline. 
Prepared by: Walsh Peru, Social and Environmental Management Team, April - 2005. 

5.4.6.6 Age 

According to the socio-economic survey, the largest percentage of inhabitants of San 
Vicente (19.6%) is 10 to 14 years old and the largest percentage of Topará (14.1%) is 20 – 
24 years old. (Table 5.4-51). 
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Table 5.4-51 Age of the household members 

Age San Vicente Outskirts
(%) 

Quebrada Topará 
(%) 

Up to age 4 11,4 13 

 5-9 years 17,6 9,8 

10-14 years 19,6 9,8 

15-19 years 15,7 13 

20-24 years 7,5 14,1 

25-29 years 8,2 2,2 

30-34 years 3,1 9,8 

35-39 years 2,7 4,3 

40-44 years 2,7 5,4 

45-49 years 4,3 3,3 

50-54 years 1,6 5,4 

55-59 years 2,4 3,3 

60-64 years 1,2 2,2 

65-99 years 2 4,3 

Total 77 32 

Source: Socio Economic Survey- GNL-2 Baseline. 
Prepared by: Walsh Peru Social and Environmental Management Team, April - 2005. 

5.4.6.7 Basic Services in the Locality 

According to the socio-economic survey, in these localities the inhabitants have no basic 
services. 
 
The predominant construction material of homes in the outskirts of San Vicente is straw 
mats (67.5).  In Topara, adobe (34.4%) and straw mats (34.4%) predominate. (Table 5.4-
52) 

Table 5.4-52 Predominant construction material of house walls 

Material San Vicente Outskirts
(%) 

Quebrada Topará 
(%) 

Adobe 23,4 34,4 

Brick 7,8 3,1 

Straw mats 67,5 34,4 

“Quincha” (straw and mud) 0 28,1 

Wood 1,3 0 

Source: Socio Economic Survey- GNL-2 Baseline. 
Prepared by: Walsh Peru Social and Environmental Management Team, April - 2005. 
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6.0 

ENVIRONMENTAL & SOCIAL IMPACTS ASSESSMENT 

6.1 GENERAL POINTS 

This chapter identifies, assesses and describes the environmental and social impacts that will 
arise during the proposed construction of the access road and exploitation of GNL-2  Quarry 
for rock to be used for the construction of a breakwater at the liquefaction plant. A check list 
has been drawn up for the environmental analysis which identifies the main activities, from 
which the environmental aspects and impacts of the project were defined together with their 
influence on the physical, biological, socioeconomic and cultural-archaeological environment. 
 
The environmental analysis uses as a method of evaluation the interaction of project actions 
and/or activities with environmental elements, using a cause–effect criterion and evaluating 
the adverse or favorable character of the impact.  The impacts are grouped in accordance with 
their significance in order to establish priorities for mitigation. Potential impacts have also 
been identified and will be prevented by compliance with environmental, health and safety 
regulations. The impacts are included in a table showing the probability of the environmental 
effect/impact versus its significance for the environmental element in question.  
 
The development of the environmental and social impact assessment (ESIA) took into 
account those environmental and social elements or components that are liable to be affected. 
Environmental components means any element of the physical, biological and social 
environment and the elements of an activity that interact with the environment are called 
environmental aspects1. Environmental aspects enable possible impacts on the environment to 
be identified. Impacts are considered significant when they exceed the environmental quality 
standards or maximum permissible limits established by current environmental legislation.  
 
Conventionally, an environmental impact is defined as the net change in mankind's health, 
welfare or surroundings caused by the interaction of human activities with natural systems. 
According to this definition, an impact can be favorable or adverse. They are considered 
significant when they exceed the environmental quality standards, technical criteria, scientific 
hypotheses, empirical proofs, professional judgment, economic or social valuation, among 
other criteria. 
 
This ESIA employed environmental quality standards established by Peruvian and 
international environmental legislation2. When there were no specific standards, reference 
indicators used by national and international institutions linked to conservation of the 
environment were employed. 

                                                 
1 INDECOPI (PERU). 1998. Environmental management systems. General Guidelines on Principles, Systems and Support Techniques. NTP-ISO 14001. 
Lima, INDECOPI; page 12 of 50 
2 World Bank guidelines and standards  
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6.2 METHOD OF ENVIRONMENTAL ANALYSIS 

The assessment of the environmental and social impacts was carried out through identification 
of the project activities. The identification of potential impacts was carried out using the 
check list technique combined with systemization of the results in matrices.  In order to obtain 
an integrated list of impacts, valuation, probability of occurrence and application of 
environmental control measures required in each case, these aspects have been presented in an 
environmental management plan (EMP).  
 
The methodological procedure followed in the identification and evaluation of the 
environmental impacts of the project in question was planned in the following manner: 
 
• Analysis of the project. 

• Analysis of the environmental situation of the area of influence. 

• Identification of environmental and social aspects and impacts. 

• Description of the principal environmental and social impacts. 
 
Once the aspects and impacts were identified, they were interacted with the environmental 
elements to determine whether they were adverse (negative) or favorable (positive).  

6.2.1 ASPECT / COMPONENT INTERACTION MATRICES 

Positive impacts were classified using an index or numerical value of favorable significance, 
whilst negative impacts were classified using an index or numerical value of adverse 
significance. The method applied is an adaptation of the relevant criteria method3, in which a 
series of impact indicators are calculated, which are then globalized using a function that 
provides a single index known as the environmental impact value (EIV). 
 
These indices are based on awarding points for magnitude, duration and extent of the impacts, 
without losing sight (for interpretation purposes) of the fact that such numerical values 
correspond to an ordinal scale, from which the significance of the environmental and social 
impact is determined.  

6.2.1.1 Classification by favorable or adverse nature 

Each impact was classified as favorable or adverse; that is, whether it improves or reduces 
environmental quality. It is favorable if it improves the quality of an environmental 
component. It is adverse, however, if it reduces the quality of the component. The interaction 
table uses a positive or negative sign, as the case may be, for this classification. 

                                                 
3 SWECO – INGENDESA – CAI consortium (1997). Impact study of the Gualaca hydroelectric project - Panama. Chapter VII –1 
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6.2.1.2 Classification by significance   

This classification method includes a global analysis of the impact and determines its degree 
of significance for the environment. It is the most important classification of the impact and 
requires the most interdisciplinary discussion. The significance of an impact was taken to be a 
characteristic associated with the magnitude, extent and duration of the impact as well as the 
sensitivity of the environment.  
 
A “significance index (S)” was used to classify environmental and social impacts. This index 
or numerical value was obtained as a function of the magnitude of the impact (m), its extent 
(e) and duration (d); as well as the fragility of the environmental component affected (f). The 
magnitude, duration, extent and fragility of the environment were awarded points between 1 
and 5. The numerical value of environmental significance was obtained using the following 
formula4: 
 
 
 
 
The numerical values obtained enabled the impacts to be grouped in accordance with their 
favorable or adverse significance value, in 5 ranges: of very little significance (0,00 to 1,00), 
of little significance (>1,00 to 2,00), significant (>2,00 to 3,00), very significant (>3,00 to 
4,00) or highly significant (>4,00 to 5,00). Table 6-1 gives a summary of the criteria and 
classifications used in this evaluation.  
 

Table 6-1 Summary of criteria and classifications 

Criteria 
Ranges 

Magnitude 
(m) 

Duration 
(d) 

Extent 
(e) 

Fragility 
(f) 

1 Very small Days Isolated areas Very slightly fragile 

2 Small Weeks Sectors of the 
concession Slightly fragile  

3 Medium Months Area of the 
concession Moderately fragile 

4 High Years Indirect influence Fragile 

5 Very high Decades District, regional 
and national Extremely fragile 

 

The criteria for estimating the numerical significance indices or values were defined as 
follows:  
 

                                                 
4 Methodology for the assessment of environmental impacts in the EIS for the Camisea - Lima natural gas and 
liquids transport system, 2002  

Significance index = [(2m + d + e)/20]*f.   
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Magnitude (m) 
 
This characteristic indicates the degree of incidence or effect of an activity upon a given 
environmental component in the specific ambit in which it takes place. Refers to the 
dimension of the impact; that is the quantitative or qualitative change of an environmental 
parameter, caused by an action. The following classifications were used: (1) very minor 
magnitude, (2) minor magnitude, (3) medium magnitude, (4) high magnitude and (5) very 
high magnitude. 
 
Duration (d) 
This is the time an impact is presumed to last. The impact may be of very short duration if it 
lasts for a few days (1), short if it lasts weeks (2), moderate if it lasts for months (3), extensive 
if it lasts for years (4) and permanent if it lasts several decades after the project (5). 
 
Extent or area of influence (e) 
 
This is a spatial evaluation of the location of the effect under analysis. It relates to the area 
affected. Classifies an impact in accordance with the area of influence of its effect and can be 
“isolated” if restricted to very small areas adjacent to the internal roads, camps or the quarry 
(1); “local” if its area of influence extends to sections of the access road and beyond the 
quarry or camps (2); “concession area” if it extends to the whole of the area of exploitation or 
concession (3); “indirect area of influence” if it extends beyond the project area and may 
include neighboring settlements (4) and widespread if it extends well beyond the indirect area 
of influence (5).  
 
Fragility of the component (f) 
 
The fragility of the component is the degree to which the component is susceptible to 
deterioration caused by the quarrying operations.  Those areas classified as having high 
biological sensitivity and geodynamically unstable areas are more sensitive to impacts. 
Naturally, the fragility is linked to the concept of the physical and biological sensitivity used 
in the base line. 
 
The difference is that sensitivity is a property inherent in the environment or component as a 
whole, whilst fragility refers to the way a component reacts to a specific environmental 
aspect. Thus, a component can have only one value for sensitivity, independent of the 
environmental aspect it affects, but several indices of fragility for different aspects of the 
operation. 
 
The numerical values are as follows: (5) extremely fragile, (4) fragile, (3) moderately fragile, 
(2) slightly fragile (1) very slightly fragile. The maps divide the study area into regions with 
the sensitivity types indicated. The fragility of the environment is considered a determining 
factor in evaluating the significance of an impact, such that it acts on the other aspects as an 
adjustment factor or coefficient.  

6.2.1.3 Classification by probability of occurrence 

This analysis differentiates the impacts that will inevitably occur and those with certain 
probabilities of occurrence. An impact can be inevitable or it may have a high probability of 
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occurrence or moderate probability (it is not certain whether it will occur), a low probability 
or a very low probability (the likelihood of occurrence is remote but cannot be discounted). 
Preventive measures are suggested for effects with a high probability of occurrence; 
corrective measures are associated with inevitable impacts, when it is necessary to reverse 
adverse effects and mitigation measures are used to reduce an impact's effect or extent when it 
is not possible to restore the environment to its original condition. The occurrence of an 
impact is also associated with the degree or level of response to the generation of an impact, 
incorporating preventive measures and environmental control criteria.   

6.2.1.4 Classification as direct or indirect 

This analysis recognizes the incidence of the impacts, classifying them as direct or indirect 
impacts. Direct impacts are the immediate consequences of the quarrying operations, trucking 
and transport of the material. The indirect impacts consist of the secondary effects of direct 
impacts. This analysis guides the prevention, correction or mitigation measures principally to 
the direct impacts, which, in turn, have mitigating or corrective effects on the indirect 
impacts.  

6.3 ENVIRONMENTAL AND SOCIAL IMPACTS OF THE PROPOSED 
EXPLOITATION OF GNL –2 QUARRY 

The environmental assessment identifies the potential severity of impacts generated by the 
project activities, forecasts the most critical series of events that could take place and, using 
this information, prepares management and monitoring plans to reduce the effects of these 
impacts. These plans involve the use of control and administrative techniques to reduce 
exposure to acceptable levels or permissible limits. 
 
The evaluation and description of the environmental impacts generated by the quarrying 
operations at the GNL-2 Quarry took into account its location in a rural area where there are 
no nearby human settlements or ecologically sensitive areas. The impacts were grouped in 
accordance with the environmental components or elements, according to the identification 
carried out in the matrices.   
 
In accordance with the methodology described above, identification of environmental impacts 
uses a check list for each of the proposed activities or actions of the project. This list was used 
to determine the condition of the environmental and social impacts as well as those processes 
or activities that general them. Table 6-2 contains the check list used to identify 
environmental and social impacts and aspects. 
 
Once the environmental and social impacts and aspects were identified, the project activities 
were related to the environmental elements in the cause-effect matrix shown in table 6-3.  
 
The purpose of this matrix is to identify the positive and negative impacts that could occur 
during execution of the project, as well as the environmental elements that will require most 
attention. This matrix was used to classify the impacts by significance (the classification chart 
is given in annex 7). Table 6-4 is a summary of project impacts grouped in accordance with 
their degree of positive or negative significance.  



 
 
 

ESIA GNL-2 Quarry Development Project . Cañete-Peru 6-6 

Table 6–2  Check list for environmental and social impacts of the projected exploitation of GNL-2 Quarry 

Activity Environmental aspect ENVIRONMENTAL EFFECT / IMPACT Condition 

SITE PREPARATORY STAGE (PRELIMINARY WORK) 
Generation of particulates (PM10, PTS and solids capable of 
sedimentation). A 

Generation of combustion gasses such as CO, CO2 A 
Noise A 

 
Operation and movement of the diamond 
drilling machine 

Displacement of fauna A 
Modification of the relief A 
Alterations to the soil A Construction of drilling and access platforms 
Reduction in vegetation A 

Use of water (for  cleaning, consumption,  
sprinkling access roads) Reduction of available water A 

Use of hydrocarbons (diesel, oils and grease) Risk of soil contamination A 
Particles in suspension, noise, combustion 
gases Effects on health A 

Job creation F 

Diamond drilling in the 
concession area  

 
 

Contracting personnel Increase in trade and services F 
Generation of particulates (SP10, PTS and solids capable of 
sedimentation). A 

Generation of combustion gasses such as CO, CO2 A 
Noise A 

 
Operation and movement of heavy equipment 
(tractors, backhoes, loading shovels, tipper 
trucks, graders, tanker, etc.) 

Displacement or perturbation of fauna A 
Cuttings and embankments Modification of the relief A 

Alterations to the soil A 
Reduction in vegetation A 
Modification to drainage A 
Risk of affecting archaeological sites A 

 
Construction of the access to the quarry 

Alteration of the visual quality of the local landscape A 
Use of water for dampening access road and 
materials removal Reduction of available water A 

Construction of access ramp to 
quarry 

Use of hydrocarbons (diesel, oils and grease) Risk of soil contamination A 
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Activity Environmental aspect ENVIRONMENTAL EFFECT / IMPACT Condition 

SITE PREPARATORY STAGE (PRELIMINARY WORK) 
Particles in suspension, noise, combustion 
gases Effects on health A 

Job creation F Contracting personnel Increase in trade and services F 
Generation of particulates (SP10, PTS and solids capable of 
sedimentation). A 

Generation of combustion gasses such as CO, CO2 A 
Noise A 

 
Operation and movement of heavy equipment 
(tractors, loading shovels, tipper trucks, 
graders, tanker, etc.) 

Displacement or perturbation of fauna A 
Formation of working faces Modification of the relief A 
Use of hydrocarbons (diesel, oils and grease) Risk of soil contamination A 
Consumption of water (for sprinkling of access 
roads and removal of material)  Reduction of available water A 

Alterations to the soil A 
Reduction in vegetation A Construction of the platform as such 
Modification to drainage A 

Particles in suspension, noise, combustion 
gases Effects on the health and safety of personnel A 

Job creation F 

Construction of the first 
platform  

Contracting personnel Increase in trade and services F 
Generation of particulates (SP10, PTS and solids capable of 
sedimentation). A 

Generation of combustion gasses such as CO, CO2 A 
Noise  A 

Operation and movement of heavy equipment 
(tractors, loading shovels, tipper trucks, 
graders, tanker, etc.) 

Displacement or perturbation of fauna A 
Waste disposal (from site clearing and selected 
materials)  Modification of the relief A 

Soil loss A 
Reduction in vegetation A 
Modification to drainage A 
Risk of affecting archaeological sites A 

 
Construction of landfills and access roads as 
such 

Alteration of the landscape  

Creation of “landfills” and 
access roads 

Use of hydrocarbons (diesel, oils and grease) Risk of soil contamination A 
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Activity Environmental aspect ENVIRONMENTAL EFFECT / IMPACT Condition 

SITE PREPARATORY STAGE (PRELIMINARY WORK) 
Particles in suspension, noise, combustion 
gases Effects on health A 

Water consumption (for spraying roads and 
material removal Reduction of available water A 

Job creation F Contracting personnel Increase in trade and services F 
Generation of particulates (SP10, PTS and solids capable of 
sedimentation). A 

Generation of combustion gasses such as CO, CO2 A 
Noise  A 

 
Operation and movement of heavy equipment 
(tractors, loading shovels, tipper trucks, 
graders, tanker, etc.) 

Displacement or perturbation of fauna A 
Waste disposal (from site clearing and selected 
materials) Modification of the relief A 

Soil loss A 
Reduction in vegetation A Construction of the accumulation and selection 

zone as such Risk of affecting archaeological sites A 
Use of hydrocarbons (diesel, oils and grease) Risk of soil contamination A 
Particles in suspension, noise, combustion 
gases Effects on health A 

Job creation F 

Construction of the selection 
and storage zone  

Contracting personnel Increase in trade and services F 
Generation of particulates (PM10, PTS and solids capable of 
sedimentation). A 

Generation of combustion gasses such as CO, CO2 A 
Noise A 

 
Operation and movement of heavy equipment 
(tractors, loading shovels, tipper trucks, 
graders, tanker, etc.) 

Displacement or perturbation of fauna A 
Use of hydrocarbons (diesel, oils and grease)  Risk of soil contamination A 
Particles in suspension, noise, combustion 
gases Effects on health A 

Reduction in vegetation A 
Alterations to the soil caused by effluent  A 
Risk of affecting archaeological sites A 

Construction of complementary 
installations (mess room, stores, 
workshops and chemical toilets) 

Installations as such 

Alteration of the visual quality of the local landscape A 
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Activity Environmental aspect ENVIRONMENTAL EFFECT / IMPACT Condition 

SITE PREPARATORY STAGE (PRELIMINARY WORK) 
Job creation F Contracting personnel Increase in trade and services F 

EXECUTION STAGE 
Generation of particulates (SP10, PTS and solids capable of 
sedimentation). A 

Generation of combustion gasses such as CO, CO2 A 
Noise A 
Displacement and perturbation of fauna A 
Reduction of available water A 

Operation of the track drill 

Risk of affecting archaeological sites A 
Generation of suspended particles, noise, 
combustion gases  Effects on health A 

Job creation F 

Drilling 

Contracting personnel Increase in trade and services F 
Charging shot holes (handling explosives) Effects on health A 

Generation of particulates (PM10, PTS and solids capable of 
sedimentation).  A 

Generation of gases (CO, CO2) A 
Noise A 
Modification of the relief A 
Vibration A 
Risk of destabilizing slopes A 
Modification to surface drainage A 
Risk of affecting the water table A 
Displacement or perturbation of fauna A 
Risk of affecting archaeological sites A 

Removal of materials 

Modification of the landscape A 
Job creation F 

Blasting 

Contracting personnel Stimulation of trade and services F 
Generation of particulates (SP10, PTS and solids capable of 
sedimentation). A 

Generation of gases such as CO, CO2 A 

Trucking Operation of heavy equipment (loading 
shovels, tipper trucks)  

Noise A 
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Activity Environmental aspect ENVIRONMENTAL EFFECT / IMPACT Condition 

SITE PREPARATORY STAGE (PRELIMINARY WORK) 
Displacement and perturbation of fauna A 

Use of water to dampen the material  Reduction of available water A 
Particles in suspension, noise, combustion 
gases Effects on health A 

Job creation F Contracting personnel Increase in trade and services F 
Generation of particulates (SP10, PTS and solids capable of 
sedimentation). A 

Generation of gases such as CO, CO2  A 
Noise A 

 
 
Operation and movement of heavy equipment 
(tipper trucks) 

Displacement and perturbation of fauna A 
Waste disposal (unwanted material)  Modification of the relief A 
Particles in suspension, noise, combustion 
gases Effects on health A 

Job creation F 

 
Transport (from the quarry to 

the selection and storage zones 
and landfills) 

 

Contracting personnel Stimulation of trade and services F 
Closure 

Generation of particulates (PM10, PTS and solids capable of 
sedimentation.   A Profiling and preparation of working faces 
Ensuring and improving the physical stability of gradients F 
Job creation F 

Stabilization of embankments 

Contracting personnel Stimulation of trade and services F 
 

A Adverse F Favorable 
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Table 6-3 Cause-effect interaction matrix for the exploitation of  
GNL-2 Quarry 

 
 

A Adverse 
F Favorable 
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Table 6-4 Summary of environmental and social impacts – GNL-2 Quarry  

 

 
 
N.B.  
The significance is determined by the highest classification assigned to an environmental 
element. The mode is the most frequent value of an impact with respect to the activity 
generating it.  
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6.3.1 ORDER OF ENVIRONMENTAL AND SOCIAL IMPACTS 

Table 6-5 shows the ordering of the impacts in accordance with their maximum 
environmental and social significance. Table 6-6 shows the probability of occurrence and 
significance of the environmental and social impacts of the project, grouped in accordance 
with the degree of positive or negative significance and probability of occurrence. The 
impacts are also identified as direct or indirect. This analysis is aimed at establishing the 
impacts that require higher priority in prevention, correction or mitigation. 
 
The maximum significance values (S) are shown in order from least to greatest severity or 
favorable nature of the impacts. These numerical values are not a quantification of the impact, 
rather they are indices used to order the impacts in a less subjective manner or to group them 
by level of significance.   
 
The environmental assessment determined that the exploitation of GNL-2 Quarry will 
generate adverse and favorable impacts, both direct and indirect, from inevitable to those with 
a very low probability of occurrence. For a better interpretation of the results and considering 
the priority that should be given to them, the impacts have been grouped from the lowest to 
the highest environmental significance. 
 
The temporary creation of employment is a direct and beneficial impact which will in turn 
have a positive effect on the local economy. In addition to this, the medium and small scale 
benefits have been considered during the project logistics determined by the mobilization of 
personnel, equipment, goods and services that will generate an increase in trade and services.  
These positive impacts are considered moderately environmentally significant and represent 
10% of the total impacts identified. 
 
Among the adverse impacts, modification of the relief is considered highly significant and 
inevitable and represents 5% of the total of impacts identified (see Table 6-5).  
 
Adverse impacts of moderate environmental significance are the change in air quality caused 
by particle emissions, destabilization of slopes by vibration, generation of spoil and reduction 
in available water, which represent 30% of total impacts identified.  
  
Most adverse impacts are classified as of slight environmental significance and represent 45% 
of total impacts. The risk to the health of the local population is very limited and has a low 
probability of occurrence as there are no formal settlements in the zone or adjacent to the 
project. The risk of affecting archaeological sites will have a very low probability of 
occurrence as the company will take all necessary measures to define and protect these sites. 
Modification to surface drainage, the risk of pollution and soil loss, generation of combustion 
gases and an increase in environmental noise; reduction in vegetation, displacement and 
perturbation of fauna within the biological environment  and alterations to the visual quality 
of the landscape are other impacts identified as having slight significance.  
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Table 6-5 Order of environmental and social impacts - GNL-2 Quarry 
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Table 6-6 Probability of occurrence and significance of environmental and social impacts – GNL-2 Quarry 

Probability of occurrence Significance 
Favorable or 

Adverse 
Inevitable 

High probability Moderate probability Low probability Very low probability 

V 
Very high significance      

IV 
High significance 

• Modification of the relief (-) (d) 
     

III 
Moderate significance 

• Job creation (+) (d) 
• Generation of particles (-) (d) 
• Generation of rubble (-) (d) 
• Stimulation of trade and services (+) 

(ID 1033 0 1) 
 

• Vibration (-) (d) 
  

• Risk of destabilizing 
slopes (-) (ID 1033 0 1)  

• Reduction of available 
water (-) (d) 

• Risk of affecting 
archaeological sites (-) 
(d) 

 

II 
Slight significance 

• Generation of combustion gasses (-) (d) 
• Noise (-) (d) 
• Displacement or perturbation of fauna 

(-) (d) 
 

• Ensuring and improving 
the stability of 
embankments (+) (d) 

• Alteration of the visual 
quality of the local 
landscape (-) (d) 

• Soil loss   (-) (d) 
• Reduction in vegetation 

(-) (d) 
 

• Risk of soil 
contamination (-) (ID 
1033 0 1) 

• Modification to surface 
drainage (-) (d) 

• Risk of effects on health 
and safety (-) (d) 

 
 

I 
Very slight 
significance 

 
    

• Low risk of altering the 
water table (-) (ID 1033 
0 1) 

(+) favorable impact; (-) adverse impact; (d) direct impact, (ID 1033 0 1) indirect impact 
 
 
Priority for addressing environmental and social impacts  
 High priority 
 Medium priority 
 Low priority 
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6.3.2 FAVORABLE IMPACTS 

6.3.2.1 Economic impacts 

Job creation 

This impact consists of the hiring of local labor during exploitation of the GNL-2 Quarry in 
all stages. The labor required will depend on the characteristics and duration of each project 
activity and may be skilled and unskilled. Hiring of labor for the quarrying operation will be 
the responsibility of the contracting company. Most of the local labor to be hired will be 
unskilled.  
 
It is envisaged that during the exploitation of the quarry approximately 231 people will be 
required, including those working in the support and logistics functions. It is estimated that 
the local labor requirement will be a maximum of 75 people, representing 33% of the work 
force necessary for the development of the project. 
 
Hiring labor from the area will increase local incomes, generating improved access to goods 
and services which, in turn, will translate into an improvement in living standards for the 
population in question.  Those living closest to the project who will benefit from this impact 
are the inhabitants of the districts of San Vicente de Cañete and Grocio Prado. 

Stimulation of trade and services 

The increase in the demand for goods and services (supplies for construction and operation of 
the camp, leasing of machinery and equipment, supply of food and lodgings, etc.), required 
during the project activities will stimulate local and regional trade. In this regard it should be 
kept in mind that the project will last approximately 24 months, so during this period a greater 
demand for local products is expected.   

6.3.2.2 Physical environment 

Ensuring and improving the physical stability of gradients  

When quarrying is completed and as part of the closure stage of the quarry, it will be 
necessary to carry out restoration work in the zone, such as profiling the working faces, 
strengthening security barriers, providing channels for possible surface water runoff and other 
tasks. This impact will be associated with the restoration of the working areas in order to 
improve the visual quality of the landscape. 
 
During the abandonment stage of the open pit, the following design parameters will have to 
be monitored: face height, safety embankments, final slope of the quarry, static and pseudo-
static safety factors. This impact will ensure sustainable abandonment, that is, without risk of 
slumping or settlement.  
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6.3.3 ADVERSE IMPACTS 

Adverse impacts are described in this section grouped by environmental component. The 
significance and probability of occurrence of each impact can be reduced through the 
application of environmental preventive and mitigation measures.  

6.3.3.1 Air quality and noise  

Generation of particulates 

Change in air quality because of particle emissions  
 
The preparation of the site, operation and closure of the GNL-2 Quarry will generate particles 
smaller than 10 microns (PM10) which will be airborne as the quarry will be operated as an 
open pit. It is envisaged that dust generation will be localized and limited to the quarry area, 
because the rock to be extracted is very competent (hard) and will be extracted in large blocks 
(maximum 10 tons).  
 
It is blasting that will generate most of the particulate matter and, to a lesser extent, drilling, 
accumulation, loading, transport and discharge of material in the waste rock site. In the study 
zone the wind speed in normal years is between 6-10 m/s (summer) and 4-8 m/s (winter) and 
the prevailing wind is south westerly. This means that the particulate materials generated will 
be dispersed towards the higher land behind the quarry at the edge of the concession area and 
away from populated areas.  
 
The results of the air quality baseline contained in chapter 5.0 of the ESIA and conducted in 
the environs of GNL-2 Quarry, showed that the concentrations of PM10 under existing 
conditions (33,70 µg/m3 and 41,30 µg/m3) are below the figures contained in Peru's National 
Air Quality Standards. 5 (150 µg/m3) and the World Bank standard6 (70 ug/ m3). The effect of 
the generation of particulates on air quality will be temporary and will depend on how the 
project is carried out, particularly during blasting.  
 

                                                 
5 Approved by S.D.  Nº 074-2001-PCM (Peruvian legislation) 
6 World Bank Pollution Prevention and Abatement Handbook (PPAH) – July 1998 
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Generation of combustion gasses 

Alteration to air quality by combustion gas emissions  
 
This impact will be generated by the emission of combustion gasses (CO, NOx, SO2 and HC) 
associated with the operation of diesel-engined machinery and vehicles (trucks, graders, 
tractors, loading shovels, hydraulic drilling machines, tank and tipper trucks) during 
exploitation of the quarry. Gas emissions will be at ground level (immissions) and will be 
dispersed by the wind. The results of the air quality monitoring in the quarry area (March 
2005), show that concentrations of sulfur dioxide (SO2), carbon monoxide (CO) and nitrogen 
oxides (NOx) are well below the limits contained in the National Air Quality Standard. 
 
Blasting will also generate combustion gases such as: nitrogen oxides (NOx); carbon oxides 
(CO, CO2) and sulfurous gases (SO2). These gases will not be permanent, a given volume will 
be generated initially, remain for a short period and will dissipate in the form of innocuous 
gasses such as CO2 and NO2. 
 
This effect will be confined to the quarry area with its main influence on the workers, the 
possible risk being occupational. Because of the distance of the concession area from 
population centers (approximately 20 Km) combustion gases will have no direct effect on any 
settlements. As a preventive measure, the machinery and equipment will be kept in a good 
state of repair in accordance with the manufacturer's recommendations.  
 
In addition, the quarrying zone is protected by high ground which acts as a barrier and 
disperses the emissions, minimizing the risk to the health of the local population.  
 

Noise 

Temporary increase in environmental noise levels 
 
This environmental impact will be generated locally in the quarrying zone where shallow 
blasting will be carried out.  Noise levels will be significant though of short duration and 
restricted mainly to the quarrying area. Given that the quarry area is far from populated areas 
and recipients (20 Km approximately) and because of the presence of high ground which will 
act as an acoustic barrier, it is thought that this impact will have a low significance for the 
wellbeing of the population.  
 
The noise confined to the quarry area will be heard by the workers so this impact will be 
considered as an occupational hazard. The use of heavy machinery and vehicles will also 
generate low to moderate intensity noise.  Therefore the personnel working in the quarries 
must obey the instructions contained in PERU LNG's Industrial Hygiene and Safety 
Regulations, which specifically include the use of ear protectors. The contractor shall be 
responsible for providing ear protectors and ensuring that they are used correctly at all times 
during working hours. Blasting will be programmed for specific times of the day, will be 
instantaneous and confined to the quarry area.  
 
The measurements of environmental noise made in the quarry area (March 2005) and 
included in the environmental baseline (see chapter 5.0 of the ESIA) recorded average levels 
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of 30 dB and 34.5 dB. Both values are below the environmental noise standard established in 
the World Bank guidelines (79 dB).  
 
Table 6-7 shows typical noise levels generated by the equipment and machinery that will be 
used in the project. 
 

Table 6-7 Principal sources of noise 

Source of noise Source of 
contribution 

Regular noise level 
(dB)  

Crawler tractor, loading shovel, 
excavators, trucks  

Engine, air inlet and exhaust 
(the noise impact may 
increase the levels by 5 to 10 
dB)  

110 - 120 

Hydraulic drilling equipment  Compressed air exhaust. 
Drilling noise  120 

Pneumatic drilling equipment  Compressor noise Drilling 
noise 130 

Vibrating screens Flow of material over screen 
Motors  100 - 110 

Source: Environmental Guide for the Management of Noise Problems in the Mining Industry – MEM Mining 
Sub-sector 
 

6.3.3.2 Relief and geodynamics 

Modification of the relief 

Alteration of the relief in the project zone  
 
The modification of the relief generated by removal of rock is the most common impact of 
open pit non-metallic mining operations. The quarrying operations and disposal of spoil will 
cause changes to the relief such as the creation of working faces in the area. The quarry and 
spoil heap will be inside the concession area and on the property of  
PERU LNG, far from populated areas and higher than the access road, so the effect on the 
relief will be principally visual.  
 
A secondary effect of modifications to the relief will be changes to the surface drainage in 
both the quarry and the spoil heaps. 
 
Given that the surface where blasting will take place covers 50 ha and the spoil heaps cover 
17 ha, this impact has been classified as of high environmental significance, mainly due to the 
extent and duration of the work.  
 



 
 
 

ESIA & SIS - GNL quarry 2 Project Cañete-Peru  6-20 

Vibration 

Changes in the project zone caused by vibration 
 
Blasting to break up the rock will generate vibration within the project area. This vibration, 
depending on the geological structure of the area, creates a low probability of destabilizing 
slopes.  
 
The effect of vibration on the local population will be unnoticeable as their settlements are 
located more than 20 Km.  Within the concession area buildings will be single story only, so 
the effects of resonance increasing the magnitude and velocity of the vibrations can be 
discounted.  
 
As a preventive measure, the quarrying operation will be conducted adequately using suitable 
netting, controlled blasting and complying with the requirements for working face angle and 
the final gradient of the quarry face in accordance with the results of the geological studies.  

Risk of destabilizing slopes 

Drilling and blasting to break up the rock will generate vibrations which, under certain 
conditions, could make the faces unstable.  
 
The quarrying plan will be aimed at trying to keep the quarry face similar to the natural 
gradient of the terrain, to the extend possible.  The characteristics or qualities of the rock to be 
extracted will allow very steep faces and limits the risk of rock falls. The geological 
inspection confirmed that there is no significant structural discontinuity and that, in general, 
there are no structural problems in the zone.  
 
The possible effect on the stability of the faces and potentially unstable terrain is a common 
risk in all mining operations, especially during drilling and blasting. As a preventive measure 
PERU LNG will plan the blasting using reduced explosive charges and longer fuses and will 
reduce confinement of the explosives to reduce vibration. 

Generation of spoil 

The removal of colluvial overburden and weathered rock before quarrying of the high quality 
rock begins will generate spoil which will be placed in landfills previously defined and 
authorized by the competent authority. The thickness of the layer of spoil will be between 10 
and 15 meters. 
 
The effect on the relief and visual quality of the landscape caused by the spoil heaps will also 
be considered.  
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6.3.3.3 Soil 

Alterations to the soil 

Soil is one of the most sensitive environmental elements to the actions of nature and mankind. 
Erosive action, when severe, can deteriorate it in a short time, with effects on the existing 
ecosystem. Also, when human activities do not contemplate adequate protective measures, 
this can accelerate the deterioration of the soil.  
 
The surfaces to be affected by the work of preparing the site consist principally of soil of no 
economic utility because of the steep gradient and the very stony nature of the upper slopes. 
According to the soil classification and land use capacity, this land corresponds to Unit Xse, 
which includes the Bolivar edaphic unit on very steep gradients (50-75%).  The impact is 
associated with the potential use of the soil such as productive activity, nevertheless, 
according to information contained in the baseline, there is no productive activity in the 
concession area, so this impact is low.  
 
Some parts of the Jacaya soil (of colluvial and alluvial origin) contain sparse vegetation 
composed principally of cacti. This soil is slightly developed and contains some organic 
material. It is found on the steeper slopes in the western part of the study area and it has a 
limited potential for agricultural use.  If earth moving takes place here, these soils will be 
removed and stored for use during closure. 

Risk of soil contamination 

Spillages of hydrocarbons are possible sources of soil contamination. This risk is directly 
associated with the environmental quality of the soil where the activity is taking place.  
Productive capacity in the quarry zone is very limited and there are severe limitations to 
agricultural production as well, according to the information contained in the environmental 
baseline (see chapter 5.0 soils of the ESIA).  
 
In addition, the environmental baseline establishes that in the quarry area there is no 
likelihood of an aquifer being present, because: the basin is very small; the difference in 
height between the basin and the river Cañete is low; and, because the underground consists 
of impermeable igneous rock.  
 
The effluent generated by the cleaning and maintenance of equipment in the machinery 
workshop will be treated in soak ways or reused for irrigation after treatment, so this is not 
expected to be a source of potential contamination.  
 
The risk of pollution from spillages will be prevented through the use of secondary barriers, 
and rendering the area of the workshop, machinery parking area and fuel store impermeable to 
reduce the risks. Waste hydrocarbons from machinery maintenance will be disposed of by a 
solid waste services company (EPS-RS) in compliance with the provisions of the Waste 
Materials Act (Law 27314) and its executive regulations (S.D. 057-2004-PCM). Adequate 
maintenance of the drilling and loading machinery and vehicles will reduce the risk of leaks 
from them. Strict compliance with preventive measures will reduce the risk of soil 
contamination.  
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6.3.3.4 Drainage and ground water 

Modification to surface drainage 

The concession area includes important areas of dry creek beds. During the field observations 
evidence of torrential runoff and the formation of water courses was found linked mainly to 
atypical rainfall and exceptional periods, so it can be inferred that under such conditions the 
creeks will contain water. At present the concavities or micro basins are natural deposits of 
weathered materials. 
 
Modifications to natural drainage will occur during the construction of the access ramp to the 
quarry, construction of the drilling platform and blasting. In order to prevent water seepage in 
the production areas, the construction of channels to divert runoff water, among other work, is 
envisaged. 
 
Given that the creeks are dry and that there are no settlements nearby, no significant effects of 
changing the natural flow of surface water are expected. Nevertheless, exceptionally heavy 
rain could cause runoff that could flow along an altered surface drainage pattern. 

Low risk of alteration to the water table 

The information given in the environmental baseline (chapter 5.0 of the ESIA) states that the 
aquifer in the project zone is found at a considerable depth (>70 meters). Given that the 
quarry will be an open pit, the risk of affecting the water table is minimal, changes in the 
location or capacity of the aquifer as a result of the blasting and quarrying operations can be 
ruled out.  
 

Reduction of available water 

The activities during the preliminary and operations stage (human consumption, quarrying, 
maintenance of chemical toilets, vehicle washing) will require the consumption of 7 500 
gallons of water a day. It is planned to transport water from Cañete and/or Chincha by tank 
trucks to tanks located in the concession area. These trucks will have a capacity of 8 000 to 
9 000 gallons.  
 
This water consumption could reduce the amount of water available in the supplying area. 
The necessary permits must therefore be obtained and the water supply to the populated areas 
mentioned and the productive activities carried on there must not be affected.  

6.3.3.4 Vegetation and fauna 

Reduction in vegetation coverage 

The project area of influence consists of desert and semi-desert terrain with very little 
vegetation. Xerophyte vegetation within the concession is sparse and includes species that are 
highly adapted to very dry conditions and are commonly found in the central coastal desert. 
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The species recorded in the baseline consist of scattered grasses, bushes and cacti, particularly 
Heliotropium sp. and Presliophytum incanum.   
 
Cacti recorded in the area are Neoraimondia arequipensis var. roseiflora and Haageocereus 
pseudomelanostele var. carminiflorus. Neoraimondia arequipensis is endemic to Lima, Ica 
and Arequipa. Among the Tillandsials, Tillandsia latifolia var. latifolia is prominent; it is 
endemic to Peru and is very common in almost all parts of the country's coastal desert.  
 
The removal of the surface layer of soil during the preliminary work on the site (drilling, 
construction of the access ramp, platform, selection zone and complementary installations) 
will destroy some species and cause a limited loss of vegetation because of the limited 
coverage in the area.  
 
The loss of vegetation, from the point of view of current economic significance is not critical 
as no economically significant individuals will be lost. From the ecological point of view, 
cacti are the primary productive species in this habitat. Natural recovery of the vegetation 
must be allowed as far as possible and removal should be restricted to the minimum 
necessary. It is proposed to rescue and move representative samples of cacti that could be 
affected by the quarrying operations.  

Displacement or perturbation of fauna 

Earth moving during the preliminary activities, quarrying and the presence of humans, will 
cause a loss of habitats and drive fauna away from the area. This effect, added to an increase 
in noise (blasting or explosions) during daylight hours, will affect birds, small mammals 
(rodents), large mammals (foxes) and reptiles, which will migrate to similar habitats around 
the concession area that are capable of providing them with refuge and food. The effect will 
be greater on small invertebrates, especially those living in the quarry area. 
 
The biological baseline (chapter 5.0 of the ESIA) has determined the existence of birds such 
as: Asthenes cactorum; mammals such as:  Lycalopex sechurae, Phyllotis andium and Mus 
musculus as well as reptiles such as: Ctenopleharis adspersa “Cabezona” and Dicrodon 
heterolepis the “red-headed lizard” which are classed as vulnerable, whilst Microlophus tigris 
the “lomas lizard” is classified as almost threatened (see the INRENA list established in S.D. 
034-2004-AG).  
 
The saurians C. adspersa and M. tigris may suffer disturbance to their environment caused by 
the quarrying activities. These species use rocks and/or stones as microhabitats for food, heat 
regulation and refuge (Perez, 2003; Pérez et al, 2000). Consequently, the area affected by the 
quarrying activities should be kept to the minimum possible, to reduce the negative effects on 
these saurians.  
 
Effect on D. Heterolepis “red-headed lizard” will be less as the distribution of this saurian is 
restricted to the coastal valleys such as Topara creek, to the south and at a considerable 
distance from he study area.  
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6.3.3.5 Social aspects 

Risks to health and safety 

Risks to health and safety will apply to the personnel during execution of the project, because 
of an increase in noise levels (which can create hearing problems) and the generation of 
combustion gases and particulate materials (which can create breathing problems) in the 
quarry area. These effects on the health of the personnel will be prevented and mitigated by 
adequate measures that are included in the environmental management plan which prescribes 
the use of personnel protection equipment (ear protectors, face masks, hard hats, gloves, 
safety harness, etc.) in accordance with the level of risk of the activity in question, as well as 
compliance with established health and safety procedures (safe working permit, training, etc.)  
 
The risk to the health of the local population is limited because of the distance from the area 
of operations (approximately 20 Km). In addition, this presence of high ground surrounding 
the concession area will act as a barrier to the dispersion of contaminants.  

6.3.3.6 Cultural aspects  

Risk of affecting archaeological sites 

The archaeological baseline, chapter 5.0 of the ESIA, identified certain archaeological 
evidence, with the following being the most important: a pre-Hispanic road, possibly dating 
from the Inca period, the possible site of a tambo and site 2 (see archaeological map in the 
maps volume).  
 
Quarrying operations such as blasting may generate vibration that could affect the nearest 
archaeological sites. Additionally, transport of rock to the selection area and spoil heaps could 
cross these sites and affect them. The construction of the access ramp, spoil heap and 
complementary installations may also compromise the original structures on some 
archaeological sites.  
 
To avoid effects and impacts on cultural heritage, all the areas of interest will be marked out 
and signposted; there will be a plan to preserve archaeological sites (see chapter 7.0, 
environmental management plan) which will ensure the protection of archaeological sites in 
accordance with Peruvian legislation.  

6.3.3.7 Perceptual environment  

Changes to the quality of the landscape 

Alteration of the visual quality is an impact generated by the incorporation and/or 
modification of unnatural elements into the environment as a result of excavation, earth 
moving and the extraction of materials, because of the depressions that will be generated.  The 
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landscape is an important component in a set of factors that define an ecosystem and is the 
visible expression of its surroundings.  
 
The importance of the expected modifications to the landscape because of the project 
activities, was expressed in a landscape quality assessment, which is included as Annex 2.0. 
The conclusions of this study show that the quarry zone is not a complex one, containing 
views that are very common and typical of the central coast of Peru, it does not contain 
landscape of any special significance. There is also a sense of monotony in the zone; which in 
turn limits its aesthetic potential. 
 
The modified relief after exploitation of the quarry, accumulation of spoil and vehicle traffic 
will change the appearance only of the zone within the concession area. Given that the project 
activities will take place far from populated areas and for a short time, it is thought that the 
impact will be limited.  
 
Table 6-8 gives a summary of the environmental and social impacts described above. 
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Table 6-8 Summary of environmental and social impacts –of GNL-2 Quarry development 

Environmental 
elements 

Environmental and 
social impacts  Causes Location Effect Condition  Probability  Significance 

Job creation Preparation work and quarrying. San Vicente de Cañete and Grocio Prado Positive Direct Inevitable, 
temporary Moderate 

Economic 
Stimulation of trade and 
services 

Purchase of goods and supplies for the 
construction and operation of the camp, leasing 
of machinery and equipment, food, lodgings, 
etc.  

San Vicente de Cañete, Grocio Prado and 
Chincha Positive Direct Inevitable - 

temporary Moderate 

Generation of particulates Preparing the site, operation and closure. GNL-2 Quarry Negative Direct Inevitable – 
temporary Moderate 

Air quality 
Generation of combustion 
gasses 

Operation of machinery and equipment during 
construction of the access road and tipper truck 
traffic for transport of materials. 

GNL-2 Quarry Negative Direct Inevitable – 
temporary Slight 

Noise Noise 
Operation of machinery and equipment during 
the activities.  Blasting, loading and transport of 
material. 

GNL-2 Quarry Negative Direct Inevitable – 
temporary Slight 

Ensuring and improving the 
physical stability of 
gradients  

Profiling quarry faces, reinforcing security 
berms, deviation of possible surface water 
runoff, among others. 

GNL-2 Quarry Positive Direct High probability of 
occurrence Slight 

Modification of the relief Extraction of material, spoil heap. GNL-2 Quarry Negative Direct Inevitable  High 

Generation of spoil (excess 
and waste material) Extraction of material, spoil heap. Area of the concession and material 

dumping zone Negative Indirect Inevitable  Moderate 

Vibration Blasting in order to break up the rock. GNL-2 Quarry immediate area Negative Direct High probability of 
occurrence  Moderate 

Relief and 
geodynamics 

Risk of destabilizing slopes Drilling and blasting. GNL-2 Quarry Negative Direct A low probability 
of occurrence  Moderate 

Effect on soils Preparing the site and extraction of material. GNL-2 Quarry Negative Direct 
Moderate 

probability of 
occurrence 

Slight 

Soil 

Risk of soil contamination 
Operation and movement of machinery and 
equipment, transport of fuels, storage and 
refueling. Operation of the access road. 

GNL-2 Quarry and immediate access Negative Indirect A low probability 
of occurrence   Slight 

Drainage and ground 
water 

Modification to surface 
drainage 

Construction of access ramp to quarry, 
construction of drilling platform and blasting in 
the quarry. 

Dry creek beds in the concession area Negative Direct A low probability 
of occurrence   Slight 
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Environmental 
elements 

Environmental and 
social impacts  Causes Location Effect Condition  Probability  Significance 

Low risk of alteration to the 
water table  

Discharge or spillage of contaminants: waste, 
oils and grease, lubricants, etc. Modification to 
sub-surface drainage. 

Quarry area Negative Indirect 
Very low 

probability of 
occurrence 

Very slight  

Reduction of available water Consumption of water for quarrying operations 
environmental control (irrigated). Mouth of the river Cañete Negative Direct A low probability 

of occurrence Moderate 

Reduction in vegetation 

Removal of the surface layer of soil (drilling, 
construction of access ramp, starting face, spoil 
heaps, selection zone and complementary 
installations). 

Quarry area and spoil dump Negative Direct 
Moderate 

probability of 
occurrence 

Slight 

Vegetation and fauna 

Displacement or 
perturbation of fauna local 

Noise generated by the quarrying operations, 
preparation of the terrain, trucking and transport 
of materials.  

Quarry area and spoil dump Negative Indirect Inevitable  Slight 

Social Risks to health and safety Increase in noise levels, emissions dust and 
gases, blasting. Quarry area and spoil dump Negative Direct A low probability 

of occurrence Slight 

Cultural-
archaeological 

Risk of effects on 
archaeological zones Quarrying operations such as blasting.  Pre-Hispanic road, possibly Inca, possible 

site of a tambo and site 2. Negative Indirect A low probability 
of occurrence Moderate 

Landscape 
Alteration of the visual 
quality of the local 
landscape 

Quarrying and disposal of excess materials.  Quarry area and excess material dump Negative Direct High probability of 
occurrence  Slight 
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6.4 ENVIRONMENTAL AND SOCIAL IMPACTS - ACCESS ROAD 

The access road will cross part of the coastal desert region where there are no settlements or 
ecologically sensitive areas in the direct area of influence. The assessment and description of 
the environmental impacts of the construction and operation of the access road considered a 
direct area of influence consisting of the right of way or easement and its effects on 
environmental elements. The route of the access road covers 21,5 Km from the concession 
area of GNL-2 Quarry to the 168 kilometer marker on the Pan American Highway. 
 
In accordance with the methodology described in previous sections, the environmental 
analysis used a check list for each project activity to identify the environmental effect/impact. 
Table 6-9 includes the check list used as part of the environmental assessment process.  
 
This check list was used to interact the project activities with the environmental elements in a 
cause-effect impact matrix which is shown in table 6-10. This matrix identifies the positive 
(favorable) and negative (adverse) impacts that may occur during execution of the project, as 
well as the environmental elements that could be affected and which will require the 
application of preventive measures and environmental control. This matrix was used to 
classify the environmental and social impacts; according to their significance (the 
classification matrix is included in Annex 7). Table 6-11 sows the summary of project 
impacts, grouped in accordance with their degree of significance, either positive or negative.  
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Table 6–9 Check list of environmental and social aspects and impacts of the proposed access road  

Stage Activity Environmental aspect ENVIRONMENTAL EFFECT / IMPACT Condition  

Clearing vegetation Reduction in vegetation A 

Generation of particulate 
materials 

Increase in particulate material in the air (PM10 and solids capable of 
sedimentation) A 

Displacement or perturbation of fauna A 
Noise 

Increase in environmental noise A 

Alterations to the soil A 

Risk of affecting archaeological sites A 

Preparation of the terrain 
(general clearing) 

Earth moving 

Alteration of the visual quality of the local landscape A 
Generation of particulate 
materials 

Increase in particulate material in the air (PM10 and solids capable of 
sedimentation) A 

Displacement or perturbation of local fauna A 
Noise 

Increase in environmental noise A 

Modification of the relief  

Risk of affecting archaeological sites A 

Extraction of material and 
infilling 

Earth moving 

Alteration of the visual quality of the local landscape A 
Generation of particulate 
materials 

Increase in particulate material in the air (PM10 and solids capable of 
sedimentation) A 

Displacement or perturbation of local fauna A Construction of the sub-base 
Noise 

Increase in environmental noise A 
Generation of particulate 
materials 

Increase in particulate material in the air (PM10 and solids capable of 
sedimentation) A 

Increase in environmental noise A Transport of materials 
Noise 

Displacement or perturbation of fauna A 

Displacement or perturbation of fauna A 

Building 
 

Laying ballast and compacted 
layer Noise 

Increase in environmental noise A 
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Stage Activity Environmental aspect ENVIRONMENTAL EFFECT / IMPACT Condition  
Compacting and laying 
compacted surface Modification to surface drainage A 

Displacement or perturbation of fauna A 
Noise 

Increase in environmental noise A 

Generation of combustion gases Changes in air quality through gaseous emissions, (CO, CO2, H2S, NOX) A 

Generation of particulate 
materials 

Increase in particulate material in the air (PM10 and solids capable of 
sedimentation) A 

Mobilization of equipment and 
machinery 

Use of fuel Risk of soil contamination  A 

Modification of the relief A 

Alterations to the soil A 

Reduction in vegetation A 

Risk of affecting archaeological sites A 

Arrangement of excess materials 
dump 

Alteration of the visual quality of the local landscape A 

Generation of particulate 
materials 

Increase in particulate material (PM10, and solids capable of 
sedimentation) A 

Displacement or perturbation of fauna A 

Elimination of excess materials 

Noise 
Increase in environmental noise A 

Development of construction 
activities  Risk of changes to the water table A 

Use of water Reduction of available water A 

Increase in family incomes F 

Stimulation of trade and services F 

Construction process 

Use of labor 

Risks to health and physical safety of the personnel A 
Maintenance work Without significant physical and biological effects  A 

Increase in family incomes F 

Operation  

Road maintenance 
Use of labor 

Stimulation of trade and services F 
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Stage Activity Environmental aspect ENVIRONMENTAL EFFECT / IMPACT Condition  
Perturbation of inhabitants A 

Increase in vehicle traffic and/or 
congestion Risk of traffic accidents A 

Displacement or perturbation of fauna A 
Noise 

Increase in environmental noise A 

Generation of combustion gasses Changes in air quality through gaseous emissions, (CO, CO2, H2S, NOX) A 

Generation of particulate 
materials Increase in particulate material (PM10 and solids capable of sedimentation) A 

Tipper truck traffic 

Use of fuel Risk of soil contamination  A 

A = Adverse; F = Favorable 
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Table 6-10 Cause-effect matrix for the construction and operation of the access road 

 

A Adverse 
F Favorable 
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Table 6-11 Summary of environmental and social impacts – access road 

 
N.B.  
* Highest value. ** Most frequent value 
 

 
The significance is determined by the highest classification assigned to an environmental 
element.  The mode is the most frequent value of an impact with respect to the activity 
generating it.  
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6.4.1 ORDER OF ENVIRONMENTAL AND SOCIAL IMPACTS  

Table 6-12 presents the order of the environmental and social impacts in accordance with 
their maximum environmental and social significance. Table 6-13 shows the probability of 
occurrence and significance of the environmental and social impacts of the project, grouped in 
accordance with the degree of positive or negative significance and probability of occurrence. 
They are also identified as direct or indirect. This analysis establishes the impacts to which 
greater priority should be given for prevention, correction or mitigation. 
 
The environmental assessment revealed that the construction of the access road will generate 
adverse and favorable effects and impacts, both direct and indirect and from the inevitable to 
those having a very low probability of occurrence.  
 
The favorable impacts include an increase in family incomes through job creation and 
stimulation of the local economy through the acquisition of goods and services. These 
positive impacts are considered to be of moderate environmental significance and represent 
11,7% of the total impacts identified.  
 
The adverse impact of highest environmental significance is the risk of affecting 
archaeological sites.  It is considered to have a high probability of occurrence because of the 
existence of archaeological remains in the area of influence. The generation of particulates is 
considered of moderate environmental significance, caused by tipper truck traffic between the 
GNL-2 Quarry to the liquefaction plant. Of the total impacts identified, 6% are of high to 
moderate significance.   
 
Most of the adverse impacts identified are classified as being of little environmental 
significance, and represent 41,2% of the total impacts identified.  The adverse impacts 
identified are perturbation of inhabitants, risk of traffic accidents, alteration to the visual 
quality of the local landscape, an increase in environmental noise and others. The probability 
of occurrence of these impacts varies from inevitable (combustion gas and particulate material 
emissions) to very low (health risks). 
 
The impacts of very little significance, which will be given a low priority, make up 39% of 
the total impacts identified. The impact of lowest significance is alteration to the water table, 
which has a very low probability of occurrence. Other impacts having a low probability and 
very slight environmental significance are modifications to natural drainage and reduction in 
available water. 
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Table 6-12 Order of environmental and social impacts – access road 

 
(*) The percentage stated has been estimated as a function of the total number of impacts generated by the 

project.  
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Table 6-13 Probability of occurrence and significance of environmental and social impacts – access road 

Probability of occurrence Significance 
Favorable or 

Adverse 
Inevitable 

High probability Moderate probability Low probability Very low probability 

V 
Very high 

significance 
     

IV 
High significance  

• Risk of affecting 
archaeological sites (-) (ID 
1033 0 1) 

   

III 
Moderate 

significance 

• Generation of particulates (-) (d) 
• Stimulation of the local economy (+) (ID 

1033 0 1) 
• Increase in family incomes (+) (d) 

  

• Reduction in available water 
(-) (d)  

• Risk of traffic accidents  (-) 
(d)  

 

II 
Slight significance 

• Generation of combustion gases (-) (d)  
• Noise (-) (d) 
• Alteration of the visual quality of the local 

landscape (-) (ID 1033 0 1) 

 • Perturbation of local 
inhabitants (-) (ID 1033 0 1)  • Risk to the health of 

personnel (-) (d) 

I  
Very slight 
significance 

• Modification of the relief (-) (d) 
• Reduction in vegetation (-) (d) 
• Displacement or perturbation of local 

fauna (-) (d) 
• Alterations to the soil (-) (d)  

 • Risk of soil contamination (-
) (ID 1033 0 1) 

• Modification to surface 
drainage (-) (d) 

• Risk of altering the water 
table  
(-) (ID 1033 0 1) 

(+) favorable impact; (-) adverse impact; (d) direct impact, (ID) indirect impact 
 

Priority for addressing environmental and social impacts 
 High priority 

 Medium priority 

 Low priority 
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6.4.2 FAVORABLE IMPACTS 

6.4.2.1 Economic aspects 

Job creation 

The construction and operation of the access road to GNL-2 Quarry will generate skilled and 
unskilled jobs. It is estimated that the labor requirement will be 91 workers (technical 
personnel, equipment operators and assistants, surveyors, mechanics, camp personnel, 
aggregate plant and security personnel and traffic controllers) during the construction stage. 
The demand will be mainly for unskilled labor and, to a lesser extent, skilled labor.  
 
The use of local labor will increase the incomes of the families benefiting and, therefore, their 
welfare. The nearest people to the project area are the inhabitants of the districts of San 
Vicente de Cañete, Grocio Prado and Chincha.  In principal these communities could be 
affected, but because of the distance and the very limited expected impacts generated by the 
road construction, this impact has been classified as of moderate significance during the 
construction stage of the road. 

Stimulation of trade and services 

An increase in income levels for some local people associated with job creation, the demand 
for goods and services (supplies, leasing of equipment, supply of food, lodgings, etc.), during 
construction and operation of the access road to GNL-2 Quarry, will have a stimulating effect 
on the local economies (principally Cañete, Chincha and even Ica). This effect will be 
generated during the time (approximately 2 years) that the quarry will be in operation. It is 
therefore, that this impact has been classified as of moderate environmental significance.  

6.4.3 ADVERSE IMPACTS  

6.4.3.1 Air quality and noise 

Generation of particulates 

Change in air quality because of particle emissions   

The environmental air quality baseline (chapter 5.0 of the ESIA) revealed PM 10 
concentrations below Peru's National Air Quality Standards. 7 ECA-Aire (150 µg/m3), with 
the concentration falling from the start of the road at km 168 of the Southern Pan American 
Highway (97,0 µg/m3), to the quarry (33,7 µg/m3). The reduction in particulate material 
concentrations coincides with a reduction in the percentage of fine materials in the air.  
Nevertheless, the measurement taken at where the road branches off the Pan American 

                                                 
7 Approved by S.D. Nº 074-2001-PCM (Peruvian legislation) 
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Highway South exceeds the World Bank’s standard8, which is 70 ug/ m3. This is because of 
the natural presence of particulate material from the desert environment.  
 
The generation of dust and an increase in particulate material in the air during construction of 
the access road, will occur during preparation of the terrain, cutting and infilling work and 
extraction of material from the quarry for the infilling and road surface.  During operation of 
the road, the increase in particulate material in the air will be caused by tipper truck traffic 
during transport of materials from GNL-2 Quarry to the liquefaction plant.  
 
The impact is of moderate environmental significance during the operating stage of the access 
road due to the continual traffic of tipper trucks carrying rock over a distance of 21,5 Km. The 
quantity of material generated will depend directly on the traffic level. The maximum traffic 
will be 440 journeys a day using a maximum of 40 trucks. The particulate materials emissions 
scenario considers the maximum daily traffic of tipper trucks. The atmospheric dispersion 
model was used to assess emissions of particulate materials and the point of maximum 
concentration9. Table 6-14 includes an inventory of emissions used for modeling particulate 
materials (PM10) 
 

Table 6-14 Inventory of emissions on the access road to GNL-2 Quarry 
expressed in grams per second (g/s) 

Scenarios modelled 
Activity 

Desert stretch (0 to 15 Km) Hilly stretch (15 to 21 Km) 

Loaded truck  2,307 0,705 

Loaded truck 1,810 0,553 

(*) The moisture content of the soil was assumed to be 5% using a rate of irrigation of 0,56 l/m2 on an area of 60 000 m2 over 
a distance of 7,5 Km. It was assumed that the irrigated areas were well compacted and that the water penetrated 1 cm below 
the surface.  

 
 
Atmospheric dispersion model  
 
The environmental effect on air quality was determined using the atmospheric dispersion 
model, which is attached as Annex 8.  The parameter modeled was particles below 10 microns 
(PM10) because these are the main contaminants. The results of the modeling were compared 
with Peruvian Air Quality Standards and with the World Bank's Contamination Prevention 
and Mitigation Manual.  
  
Table 6-15 shows the maximum concentration of PM10, according to the air quality model 
used for the scenarios described. 
 
 

                                                 
8 World Bank Pollution Prevention and Abatement Handbook (PPAH) – July 1998 
9 ISC3 stands for “Industrial Source Complex Model”, which meets the requirements for air quality models 
established by USEPA. 
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Table 6-15 Maximum concentration of PM10 using the atmospheric dispersion model  

Parameter Maximum concentration 
(µg/m3), 24 hour average

ECA – Aire 
Peruvian Standard,  24 
hour average (µg/m3)  

World Bank Standard, 
24 hour average  

(µg/m3),  
SP10 574,4 150 70 

 

In accordance with Table 6-15, the maximum concentration obtained was higher than Peru's 
ECA – Aire and the World Bank standard.  The maximum concentration of PM10 considering 
the proposed 5,0% moisture content occurs near to the route at UTM coordinates WGS84 363 
000E 8 538 000, some 200 meters from the road. This point of maximum concentration is 
located 2,5 Km from the Nuevo Cañete 3rd Stage development; 4,8 Km from M.S. Brisas de 
Concón; 4,7 Km from M.S. Trébol del Pacífico; 6,9 Km from M.S. Eliane Karp. Annex 8 
gives a map of the dispersion isolines of particulate materials drawn up for this study 
(M A8-1).  
 
The analysis of the effect of particulate material emissions (PM10) on the population in the 
area of influence calculated the fourth maximum concentration value in 24 hours, in 
accordance with Peruvian legislation, using the atmospheric dispersion model. The results of 
this concentration are shown in Table 6-16.   

Table 6-16 Fourth maximum value of average concentration over 24 hours for PM10, in 
inhabited areas in the area of influence 

UTM coordinates WGS84 Inhabited area 
East North 

Concentration of PM10 
(µg/m3)  

Nuevo Cañete 3rd Stage 
development  360 000 8 537 500 194,46 

M.S. Trébol del Pacífico 357 900 8 537 700 11,10 
M.S. Las Brisas de Concón 358 000 8 537 900 9,34 
M.S. Eliane Karp 356 135 8 538 632 10,85 
C.P.M. Nuevo Cañete 361 800 8 535 800 47,85 
M.S. Asoc. Agrop. Apóstol Santiago 362 200 8 532 000 3,47 
M.S. Cinco Cruces 362 800 8 531 000 4,62 
Asoc. Colonizadora de la Costa 363 000 8 530 800 6,99 
C.P.M. Nuevo Ayacucho 364 000 8 530 000 2,89 
Avícola 372 000 8 538 200 44,06 

 

The previous table shows that the maximum concentration of PM10 occurs at the Nuevo 
Cañete 3rd Stage development and exceeds Peruvian air quality standards as well as those of 
the World Bank. Nevertheless, there is no resident population in the zone yet, only parcels of 
land ready for building. It is expected that once the project is under way these parcels can be 
occupied progressively.  
 
To mitigate and control the generation of particulates and their effects on air quality, it is 
planned to irrigate the access road using tank trucks having a capacity of between 8 000 and 9 
000 gallons. The water requirement for this stage will be approximately 65 000 gallons a day. 
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In addition it is planned to take monthly measurements at the start of the operations to 
confirm that the actual levels caused by the traffic comply with Peruvian and international 
regulations. The environmental management plan (chapter 7.0 of the ESIA) gives details of 
the measures to control emissions of particulate materials.  
 
The study area is located in an open area where the wind speed varies between 6 - 10 m/s in 
Summer and 4 - 8 m/s in Winter, the prevailing wind is SW. This favors the dispersion of 
particle emissions, substantially reducing their concentration and, therefore, their effects on 
air quality.  

Generation of combustion gasses 

Changes to air quality caused by combustion gas emissions 

Operation of equipment, machinery and other vehicles during construction of the access road 
will generate combustion gas emissions such as sulfur dioxide (SO2), carbon monoxide (CO) 
and nitrogen oxides (NOx), increasing the presence of these gases in the air. These emissions 
will also occur during the operation of tipper trucks for the transporting of material from the 
GNL-2 Quarry to the liquefaction plant. 
 
The concentration of these parameters in the air around the proposed access road is well 
below the ECA-Aire standard, according to the results obtained from air quality monitoring.  
Only vehicles, machinery and equipment that have been properly tuned will be used so that 
emissions will be minor and dispersed along the 21,5 Km of the access road. This, together 
with the wind conditions described above, indicate that emissions will not cause severe 
perturbation to the air quality in the area.  
 
For these reasons, this impact has been classified as of slight environmental significance in 
the construction and operation of the access road. 

Noise 

Temporary increase in environmental noise levels 

This impact will be produced by the preparation of the terrain, extraction of material and 
infilling, mobilization of equipment and machinery during construction of the access road and 
by the tipper truck traffic carrying rock during operation.  
 
Measurements indicated noise levels below the limits established in Peruvian air quality 
standards (S.D. No. 085-2003-PCM). The noise levels registered show a decreasing tendency 
from the start of the road at Km 168 of the Pan American Highway South (67,0 dBA), where 
it is influenced by traffic on that road, towards GNL-2 Quarry (30,6dBA) where the noise 
levels are caused by the wind blowing in this zone.  
 
The noise levels along the proposed access road will increase during construction and 
operation of the road. However there area no human settlements in the area. There is an area 
known as the Nuevo Cañete 3rd Stage development where parcels have been defined for 
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housing. It is estimated that the increase in noise levels will not cause severe perturbation in 
the area, other than the risk of displacement of the fauna found in this desert environment.  

6.4.3.2 Relief and geodynamics 

Modification of the relief 

The extraction of materials from the quarry in order to construct the access platform and spoil 
heap from the road will cause a slight modification to the relief. The spoil dumps will 
conform to the design established for them.  
 
It is estimated that the modifications to the relief during the operations described above will 
not cause serious environmental disturbance as the project area is stable and a desert with 
little value as landscape or for use according to the land use capacity categories. This impact, 
therefore, has been classified as of very little significance. 

6.4.3.3 Soils 

Alterations to the soil 

The construction of the access road, which is approximately 21,5 Km long and 12 m wide on 
average, will affect approximately 25,33 ha of land. The baseline (chapter 5.0) showed that 
the soils do not meet the minimum ecological conditions required for cultivation, pasture or 
forestry, and are located in small undulations between 3,0 and 5,0 Km from the start of the 
road and on the final 8 Km. These soils have a low productive capacity, among others,  
because of the gradient, excessive permeability (sandy soils), the presence of salts and the 
lack of organic material. 

Risk of soil contamination  

There is a possibility that small spillages of fuel, grease and oil may occur in the areas where 
machinery and equipment will operate during construction of the access road.  All equipment 
and machinery used on the project must be kept in good operating condition and will be 
subject to preventive maintenance in accordance with the manufacturer's specifications. Initial 
inspection and preventive maintenance of machinery and equipment will reduce and prevent 
minor spillages.  
 
Because the soils are not productive, this impact has been classified as having a moderate 
probability of occurrence and very slight environmental significance, during both the 
construction and operation stages.  
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6.4.3.4 Drainage and ground water 

Modification to surface drainage 

Compacting of the soil during the placement of ballast and construction of the compacted 
surface of the access road and the barrier effect that this will cause, could alter the flow of rain 
water in the small creeks in the area (Culebrillas and Cansa Caballo creeks principally), where 
the access road crosses. Considering the lack of surface water runoff associated with the very 
slight precipitation on the Peruvian coast (except during an El Niño event), culverts will be 
built where the road crosses creek beds so that any water can flow normally. In the event of an 
El Niño, it is believed that the presence of the road (according to the design envisaged) will 
not seriously affect the local drainage. This impact has therefore been classified as having a 
low probability of occurrence and of very slight environmental significance. 

Low risk of alteration to the water table   

The aquifer in the area where the access road is to be built is at a considerable depth (> 70 m). 
Chances that there will be a substantial alteration of the water table as a result of the 
construction of the road are very limited. Therefore this impact, even if it occurs, will be of 
very slight environmental significance. 

Reduction of available water 

Dust mitigation measures will require water for sprinkling the roads. The construction 
activities will also use water.  Water for dust mitigation can be sea water or fresh water. In the 
latter case, there may be a disruption to the water supply in the zone where the water is 
extracted, as it is not very plentiful. The water requirement is estimated at approximately 
65 000 gallons a day and will be transported with tank trucks from Cañete and/or Chincha to 
tanks located in the concession area. These trucks will have a capacity of 8 000 to 9 000 
gallons.  
 
This water consumption could reduce the amount of water available in the supplying area. 
The necessary permits must therefore be obtained and the water supply to the populated areas 
mentioned and the productive activities carried out there must not be affected.  

6.4.3.5 Vegetation and fauna 

Reduction in vegetation  

Along the access road, plant species known as Tillansiales can be found.  They are 
characterized by the presence of Tillandsia sp, which is widely distributed throughout the 
coast, as well as species alike Tillandsia latifolia var. latifolia, Tillandsia latifolia var 
divaricata and Tillandsia paleacea.  
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On the last 4 Km of the proposed access road, before it reaches GNL-2 Quarry, the cactus 
Haageocereus pseudomelanostele var. carminiflorus was the dominant species and there is a 
high density of Nolana weberbaueri.   
 
Preparing the terrain for the construction of the access, principally the stretch next to the 
quarry and elimination of excess material could cause the loss of individuals of the species 
described. Whereas the space occupied by the access road and spoil heap will be relatively 
small and the vegetation is sparsely distributed in the affected area, it is thought that the 
reduction in vegetation will be of very slight environmental significance and would occur 
mainly during the construction of the road.  

Displacement or perturbation of fauna 

The noise generated by the activities (preparation of the terrain, extraction of material and 
infilling, transport of rock and other activities) during construction of the access road and 
operation of tipper trucks, could cause the displacement of terrestrial fauna living in the zone.  
 
The biological baseline (chapter 5.0 of the ESIA) identified the reptiles Ctenopleharis 
adspersa “Cabezona” and Dicrodon heterolepis “red-headed lizard”, which are classified as 
vulnerable, whilst Microlophus tigris “lomas lizard” is considered almost threatened (see 
INRENA list in S.D. 034-2004-AG).  
 
The saurians C. adspersa and M. tigris will have their habitat disturbed by the construction 
and operation of the access road as they use rocks and/or stones as micro habitats for food, 
temperature regulation and refuge (Pérez, 2003; Pérez et al, 2000). Therefore, movement of 
rock and stone during the construction will, in addition to altering the landscape, affect the 
habitat of these species. 
 
The effects upon D. Heterolepis “Red headed lizard” caused by the construction of the access 
road would be minimal as this species is restricted to the coastal valleys such as Topara creek 
located to the south, which is  at a relatively great distance from the proposed access road.  
 
Whereas the access road will be relatively narrow (no more than 20 meters wide) and linear, 
displacement of fauna as a result of the factors described, will not affect large areas.  

6.4.3.6 Social environment 

Risk of traffic accidents 

The frequency of approximately 40 to 240 tipper trucks carrying rock from the quarry along 
the access road will create an increased risk of traffic accidents. However, there are no 
settlements adjacent to the road. There is a zone where parcels have been marked out but none 
has yet been occupied. The marginal settlements of Las Brisas de Concón and Trébol del 
Pacífico are also in the area of influence (close to the Pan American Highway South). 
 
Where the access road crosses the Pan American Highway South there will be no risk of 
accidents as a bridge will be built. 
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To minimize the risk of accidents, truck drivers will be trained on the existing risks.  Speed 
limit signs will be erected to reduce the risk of accidents.  The EMP describes the safety 
measures to be taken, with the objective of reducing the risk of accident taking place.  

Disturbance of local residents 

The Nuevo Cañete 3rd Stage development is close to the beginning of the access road, but is 
not yet inhabited. Other settlements are located 3 Km to the north (M. S. Las Brisas de 
Concón and Trébol del Pacífico) and 2 Km to the south of the first stretch of the road (C.P.M. 
Nuevo Cañete).  
 
The marginal settlements consist of houses made of bamboo matting and timber.  The houses 
are built one from another and located on land belonging to the Ministry of Agriculture. They 
are mostly unoccupied and are looked after by a few watchmen. Only during the weekends 
there are people present. Part of this informal population may be affected by particulate 
material emissions and noise during construction of the access road and transport of materials 
from the quarry. It is also possible that there could be conflicts between construction 
personnel and local people. 
 
However, measures to reduce particulate material emissions and noise as well as the conduct 
of the personnel during work will reduce the magnitude of the impact. This has been 
classified as of slight environmental significance for both stages of the project, but has a 
moderate probability of occurrence. 

Risk to health 

Emissions of gases, noise and particulate materials during construction of the access road and 
transport of material from the quarry could affect the future inhabitants of the Nuevo Cañete 
3rd Stage development adjacent to the proposed road, and those of M.S. Las Brisas de 
Concón, Topara and Nuevo Cañete, if they expand towards the proposed access route and/or 
the permissible limits are exceeded. Nevertheless, considering the very small human 
population of these settlements it is estimated that the risks related to health are of little 
significance and have a very low probability of occurrence. 

6.4.3.7 Cultural environment 

Risk of effects on archaeological zones 

The archaeological studies of the surface identified archaeological evidence of ancient human 
habitation, such as a wind break, rectangular stone structures and a geoglyph. A pre-Hispanic 
road was also identified and this could be affected in at least four places by the proposed 
access road. Despite the redesigning of the original route to avoid damage to archaeological 
remains close to it, if the boundaries of these sites are not respected there could be an effect 
on the archaeological remains mentioned.  
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6.4.3.8 Perceptual environment 

Alteration of the visual quality of the local landscape 

Clearing carried out during preparation of the terrain for the construction of the access road 
and disposal of excess material will cause changes to the immediate landscape and 
surroundings. The assessment of landscape quality shows that the area around the future 
access possesses little variety in form, color and texture, making it a low quality landscape.  
 
The impact of the road construction activities on the visual quality of the landscape will 
depend on the dimensions and perceived quality of the affected areas; it has been classified as 
being of slight environmental significance for the construction of the access road and of very 
slight environmental significance for the spoil heaps and quarry.  
 
Table 6-17 gives a summary of the environmental and social impacts grouped according to 
their condition, probability of occurrence and environmental significance. 



 
 
 

ESIA & SIS - GNL quarry 2 Project Cañete - Peru  6-46 

Table 6-17 Summary of environmental and social impacts – Access road 

Environmental 
elements Environmental impacts Causes Location Effect Condition  Probability  Significance 

Job creation Increase in income levels, job creation and 
demand for goods and services San Vicente de Cañete, Chincha and Ica Positive Indirect Inevitable, 

temporary Moderate 
Economic 

Stimulation of trade and 
services 

Acquisition of goods and services and an 
increase in family incomes 

San Vicente de Cañete, Grocio Prado and 
Chincha Positive Direct Inevitable - 

temporary Moderate 

Generation of particulates  
Preparation of the terrain, extraction of material 
and infilling, quarrying. Operation of the access 
road 

From GNL-2 Quarry to the Pan American 
Highway. Nuevo Cañete 3rd Stage 
development  

Negative Direct Inevitable – 
temporary Moderate 

Air quality 
Generation of combustion 
gasses 

Operation of machinery and equipment during 
construction of the access road and tipper truck 
traffic for transport of materials. 

From GNL-2 Quarry to the Pan American 
Highway Negative Direct Inevitable – 

temporary Slight 

Noise Noise Operation of machinery during the activities. 
From GNL-2 Quarry to the Pan American 
Highway.  Nuevo Cañete 3rd Stage 
development 

Negative Direct Inevitable – 
temporary Slight 

Relief Modification of the relief Extraction of materials from the quarry, excess 
materials dump Quarry, excess material dump Negative Direct Inevitable  Very slight  

Alterations to the soil Construction of the access road 
From GNL-2 Quarry to the Pan American 
Highway, over an area of approximately 
25,33 Ha. 

Negative Direct Inevitable  Very slight 

Soil 

Risk of soil contamination 
Operation and movement of machinery and 
equipment, transport of fuels, storage and 
refueling. Operation of the access road. 

From GNL-2 Quarry to the Pan American 
Highway Negative Indirect 

Moderate 
probability of 

occurrence 
Very slight 

Modification to surface 
drainage 

Compacting of the soil, building the access 
platform and the barrier effect to surface runoff 
water. 

Culebrillas and Cansa Caballo creeks 
mainly (under exceptional conditions) Negative Direct A low probability 

of occurrence Very slight 

Low risk of alteration to the 
water table  

Discharge or spillage of contaminants: waste, 
oils and grease, lubricants, etc. Modification to 
sub-surface drainage 

From GNL-2 Quarry  to the Pan American 
Highway Negative Indirect 

Very low 
probability of 

occurrence 
Very slight  

Drainage and ground 
water 

Reduction of available water Consumption of water for dampening and 
construction of access road Mouth of the river Cañete Negative Direct A low probability 

of occurrence Slight 

Reduction in vegetation  During preparation of the terrain and 
elimination of excess materials Sector near to the quarry Negative Direct Inevitable Very slight  

Vegetation and fauna 
Displacement or 
perturbation of fauna local 

Noise generated by the installation and 
operation of the camp, preparation of the terrain, 
cutting and infilling, quarrying and transport of 
material.  

From GNL-2 Quarry to the Pan American 
Highway Negative Indirect Inevitable Very slight 
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Environmental 
elements Environmental impacts Causes Location Effect Condition  Probability  Significance 

Risk of traffic accidents Tipper truck traffic carrying rock 

From GNL-2 Quarry to the Pan American 
Highway.   Principally sectors of the Nuevo 
Cañete 3rd Stage development and M. S. 
Las Brisas de Concón, El Trébol del 
Pacífico and C.P.M Nuevo Cañete 

Negative Direct A low probability 
of occurrence Slight 

Disturbance of local 
residents. 

Emission of particulate materials and noise 
during construction of the access road and 
transport of material from the quarry 

Nuevo Cañete 3rd Stage development, M. 
S.  Las Brisas de Concón and Nuevo 
Cañete. 

Negative Indirect 
Moderate 

probability of 
occurrence 

Slight 
Social 

Risk to the health of 
personnel 

Emission of gases, noise and particulate 
materials during construction and transport of 
materials 

From GNL-2 Quarry to the Pan American 
Highway.    Effect on sectors of the Nuevo 
Cañete 3rd Stage development, Las Brisas 
de Concon and Nuevo Cañete.  

Negative Indirect 
Very low 

probability of 
occurrence 

Slight 

Cultural-
archaeological Risk to archaeological sites Earth moving and disposal of excess material From GNL-2 Quarry to the Pan American 

Highway Negative Indirect High probability of 
occurrence High 

Landscape 
Alteration of the visual 
quality of the local 
landscape 

Clearing during the construction of the access 
road, disposal of excess material and operation 
of the access road.  

From GNL-2 Quarry to the Pan American 
Highway Negative Direct Inevitable Slight 
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7.0 

ENVIRONMENTAL MANAGEMENT PLAN  

This Environmental Management Plan contains measures to avoid, correct or mitigate the 
environmental impacts that could be created as a result of rock extraction in GNL-2 Quarry 
and those impacts resulting from the access road construction and operation. Preventive 
measures are designed to avoid potential impacts or reduce their severity. Corrective measures 
promote recovery of the environmental quality of the affected area over a period of time. 
Mitigation measures correspond to irreversible impacts for which it is not possible to recover 
the original environmental conditions.   
 
The Environmental Management Plan is an executive document that shall be available to the 
personnel managing the quarry exploitation. This plan is divided into three programs: the 
“Impacts Prevention, Correction and Mitigation Program for the Quarry and the Access 
Road”, the “Environmental Monitoring Program,” and the “Environmental Follow Up and/or 
Surveillance Program”. The first program contains operative and preventive regulations to be 
implemented during all phases of the Project to minimize environmental damage through 
appropriate action. The second describes the sampling and analysis needed to detect possible 
changes in environmental quality resulting from quarry operations and from use of the access 
road.  The third will ensure the compliance of measures set forth in the Prevention, Correction 
and Mitigation Program, for operations at both the quarry and the access road. 
 
The Environmental Management Plan objectives are as follows:  
 
• Detailing the action required to avoid, correct or mitigate the environmental impacts 

resulting from the quarry development and its access road construction and operation 
(GNL-2 Quarry). 

• Creating the guidelines to apply the measures contained in the action lines. 
 
PERU LNG, through its Environmental, Safety and Health Management (ESHM), shall carry 
out the implementation, surveillance and compliance of the plans and programs proposed in 
the EIA during the Project execution. Figure 7-1 shows this Management organization chart. 
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Figure 7-1 PERU LNG Environmental, Safety and Health Management Organization Chart  
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7.1 PREVENTIVE AND MITIGATION MEASURES 

The prevention, correction and mitigation program for the quarry and its access road is 
subdivided into action lines to facilitate its implementation and follow-up. Each action line 
has been designed to prevent, correct or mitigate the most significant environmental and 
social impacts (identified in Chapter 6.0, Impacts Assessment).   

7.1.1 FUEL SPILL POLLUTION PREVENTION 

Oil and fuel spills prevention shall be achieved by the appropriate control of their storage and 
use. PERU LNG shall supervise storage and handling procedures in the Project Area and the 
correct implementation of preventive measures.  These measures are as follows: 

• Oil and fuel storage or handling shall only occur in places designed and equipped for that 
purpose (machine room). 

• Fuel storage tanks shall be periodically inspected for leaks and corrosion. 

• Storage tanks shall be installed on ponds or contention berms with a minimum of 110% 
capacity (according to Rule 052-93-EM) of the largest tank capacity. 

• Fuel transportation vehicles shall be inspected for tank integrity, joints and terminals as 
well as fuel discharge processes shall be supervised. 

• Vehicles shall be periodically inspected for minor leaks. If detected, any leaks shall be 
immediately repaired. 

• Fuel supply for heavy machinery shall be conducted in the work site using tank trucks 
which are appropriate for that purpose. Light machinery over tires shall be supplied in the 
area with a fixed fuel tank or in the machine room. In both cases, anti-spill inspected 
sleeves shall be used. 

• All tank trucks supplying fuel to equipment in the work site shall be equipped with anti-
spill kits to clean any spill that does occur. Operators shall be trained in the appropriate 
use of this equipment and the preventive measures established for the Project. 

• Cylinders for used fuel storage shall be placed in a suitable storage area.  This fuel will be 
removed as waste or recycled.  None of the cylinders use for fuel storage shall ever be 
available for use by the local population. 

• In the event of a spill, liquid fuel shall be recovered using hydrocarbon absorbent pads, to 
be disposed of in appropriate sealed containers. These shall be placed in the storage area 
and arranged for their removal and final disposal by a solid waste services supplying 
company (EPS-RS) duly authorized by DIGESA. 

• Contaminated soil shall be removed and stored in cylinders for further remediation or 
disposal. In the event of remediation, a place within the Project Area will be designated as 
a treatment site where remediation techniques may be applied. In the event of disposal, the 
removal and final impoundment shall be completed by a solid waste services supplying 
company (EPS-RS) duly authorized by DIGESA. 
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• Washing of equipment to remove oils or greases shall be carried out over cement tiles 
with closed channels, allowing the recovery of polluted water. These effluents shall be 
stored in non-removable capped cylinders of 55 gallons and stored in places suitable to 
that effect. The cylinders shall be labeled with “Water with Oils and Grease Contents”. A 
solid waste services supplying company (EPS-RS) authorized by DIGESA shall collect 
the marked cylinders for their appropriate treatment and final disposal.  In the event of 
local disposal, an oil and grease and sediment trap shall be used.  Final disposal shall be 
carried out by means of a well or percolation field, or by road irrigation. If the treated 
wastewater is used for road irrigation, samples shall be taken every two months to 
determine if it complies with the criteria for water used for irrigation purposes. 

• The operations center warehouse shall contain all necessary equipment and material for an 
efficient and effective response in the event of a spill. 

• Training and practices for response in the event of a spill shall be carried out. 

7.1.1.1 Prevention of Effects on Groundwater  

According to the baseline analysis, the groundwater table is below 70 m in the quarry 
operation area. Therefore, the groundwater table is not expected to be effected in any way as a 
result of drilling and blasting during development. 
 
Also, groundwater pollution is not likely to occur due to fuel spills.  The strict compliance of 
the above prescribed handling measures for fuels within the Project Area should prevent this 
impact.  

7.1.2 SOLID WASTE HANDLING 

Quarry extraction operations do not create significant amounts of organic waste, sanitary 
waste or other compostable waste. The major waste component shall be waste from operating 
machinery maintenance activities. Blue cylinders shall be used for organic waste; green for 
recyclable inorganics; and black for non-recyclable waste.  
 
The Project does not comprise camp facilities; however, PERU LNG has arranged the 
implementation of a fixed dining room for workers with a safe and clean space to eat food 
supplied by an authorized catering company. This shall create waste of disposable containers, 
bags, plastic bottles, etc. Waste shall be temporarily stored in appropriate containers and 
removed to a landfill authorized by the province municipality.   

Used Fuels 

Cylinders containing used fuels shall be stored in designated rooms. Cylinders shall be stored 
over wood grids (pallets), with a maximum of 2 levels.  The storage area shall have a 
waterproof floor, including a dike or contention bar with a capacity of at least 110% (Rule 
052-93-EM) of the total stored capacity. 
 
The used fuel from the machinery oil changes shall be stored in cylinders of 55 gallons. 
Cylinders with removable caps shall not be used.  A contractor shall periodically collect 



 
 
 

ESIA GNL-2 Quarry Development Project. Cañete-Peru 7-5 

cylinders for their final disposal or reuse.  In the event of a spill, measures detailed in the 
Contingence Plan regarding pollutants shall be followed (see Chapter 9 of this ESIA). 

Industrial Waste 

Full containers of industrial waste shall be sent for their final disposal to the nearest 
authorized landfill. Plastic, glass and paper shall be recycled if facilities are available.  Used 
oil filters and other waste from motor maintenance shall be stored in 55 gallon cylinders with 
removable caps. Dissolvent and paint containers shall be separately stored in 55 gallon 
cylinders with removable caps. Hazardous waste shall be stored and delivered to a solid waste 
services supplying company (EPS-RS), authorized by DIGESA, for its treatment and final 
disposal.  Uncontaminated scrap metal and wood shall be stored in the final disposal area for 
industrial waste until removed for commercialization or donated to third parties.   

7.1.3 LIQUID WASTE SUITABLE HANDLING 

Domestic effluent (sewage) created in the portable chemical restrooms shall be handled and 
removed by an authorized solid waste services supplying company (EPS-RS). According to 
PERU LNG policies, this waste is not to be disposed of in the environment, even if treated.  
This sewage shall always be removed from the Project Area for proper disposal.   
 
Machinery and equipment maintenance and cleaning activities during the Project construction 
and operation stage are expected to create liquid effluents with residual grease and solids. The 
machine room shall have an area for machinery and equipment washing with a contention 
system, sumps and grease traps.  Changing rooms with showers and sinks for the staff 
personal care shall be made available. The approximate amount of water resulting from these 
activities is anticipated to be 7,000 gallon/day. 
 
Water from the machine room, after passing through the grease trap, as well as waters from 
the showers and sinks shall be collected in a sedimentation pond, and then sent to percolation 
ponds or filtration beds. This is not expected to affect the water table as it is located 70 m 
below the surface and is naturally protected by an impervious layer of igneous rock. As an 
alternative to this arrangement, water may be used for roads irrigation to reduce dust 
emissions, once it has been analyzed and meets water quality criteria. 

7.1.4 ATMOSPHERIC EMISSION AND NOISE REDUCTION PROGRAM 

The quarry construction, operation activities and transportation of the quarry material along 
the access road will create particulates and gas emissions.  Emissions will also be created by 
the machinery used to extract or transport material.  Also, the operations area office intends to 
use a small electric generator of 75 kW, which would release particulate material and gases. 
 
The following measures to avoid or reduce effects in the air quality shall be applied: 

Particulate Material Emissions 
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• Road surfaces shall be periodically irrigated using tank trucks in order to maintain soil 
humidity levels at approximately 5%.  Dust control shall be more extensive in the area of 
the access road closest to the local population.  For this activity, it is estimated that 
approximately 65,000 gallons/day of seawater or freshwater will be required, with a 
higher volume in the summer months and a lower volume in the winter. 

• Vehicles’ speed shall be limited to a maximum of 30 km/h in the quarry and 60 km/hr on 
the access road.   

• If monitoring results show dust values exceeding the applicable standards, speed limits 
shall be reduced; the use of sea or freshwater shall be increased, or binding material shall 
be used in order to ensure that air quality standards are met. 

• Blasting shall be carried out twice a day at 12:00 and 16:00 hours. This schedule is 
intended to optimize use of available atmospheric dispersion and is based on the fact that 
the strongest winds occur in the afternoon. 

• The Contractor shall supply masks and goggles to work staff, in addition to the basic 
personal protective equipment, whenever workers are in areas where dust cannot be 
sufficiently controlled. 

Combustion Gas Emissions 

• Before commissioning a machine for construction or operation activities, it shall be 
subject to inspection to determine that it operates correctly.  The result of this inspection 
shall be kept in files for future reference. 

• All mobile combustion sources used during Project activities shall receive regular 
mechanical maintenance in order to prevent excessive emissions.  A maintenance control 
sheet shall be made available and kept current for each combustion source. These control 
sheets shall be part of the Contractor’s monthly report. 

• Vehicles exhibiting high opacity (black smoke) shall be repaired or adjusted before they 
may be operated.  Documentation of this maintenance activity shall be included in the 
contractor’s reports. 

Noise Creation 

• All vehicles, combustion motors, generators and machinery in general shall be equipped 
with accessories for noise reduction. 

• The installation or use of any kind of appliances or accessories designed to produce 
noise, such as valves or resonators adapted to air brake systems, in any vehicle for 
circulation on public roads is prohibited. 

7.1.5 ARCHAEOLOGICAL SITES PRESERVATION  

The contractor in charge of the access road construction and GNL-2 quarry development shall 
take the following measures:  
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• Existing sites along the access road and within the quarry area shall be clearly signed with 
posts or boundaries and posters to make the sites easily recognized by the machinery 
operators and other workers. 

• The staff shall be trained for recognizing and respecting the signals placed for sites' 
protection. 

• If during the Project construction and operation stages evidence is found of any 
archeological site not identified in the archaeology study, work shall be immediately 
suspended in that area and notice shall be given to the authorities of the National Institute 
of Culture (INC).  

• Contractors shall immediately report to PERU LNG any possible archaeological evidence 
or findings.   

• In the event of finding additional remains, a specialist shall carry out the following 
actions: 

o The archaeological site boundaries shall be determined and polygon zoning shall be 
established.  This zoning shall be verified by bore holes excavation techniques. 

o Placement of posts or boundaries in the zoning field shall indicate the area and 
degree of protection.  This will be done following the guidelines of the National 
Institute of Culture.  

o Signs shall be put in place to ensure that the operators are able to recognize the site. 
 

• PERU LNG shall assess the feasibility of including in this Management Plan the 
recommendations as proposed in the INC Supervision Report. 

7.1.6 VEGETATIVE COMMUNITIES NATURAL RECOVERY 

Vegetation is scarce in the quarry and the access road area.  Rock blasting and road 
construction shall affect areas supporting the presence of Cactaceae and Tillandseas or herb 
and shrub vegetation (scrub), potentially damaging soil and vegetation. 
 
To reduce vegetation loss, the most practical measure is to minimize excavation areas strictly 
to those that are necessary, and to promote natural vegetation recovery in the areas where 
quarry operations have been completed. 
 
As part of the effort to promote the Project Area vegetation development, the following 
measures shall be taken during development of the waste rock pads: 
 
• Leave stable steep slopes. The natural colonization procedure will begin in stable areas 

exhibiting suitable soils and oriented to receive the highest amount of exposure to 
humidity from fog.   

• Cover with sandy substratum (landfill with colluvial-alluvial material in the area) in the 
slopes with rocky waste. Surface soil removed for construction of roads and waste pads 
could be placed in the areas where vegetation recovery is being promoted.  If these soils 
supported plant species before they were originally removed for construction, then they 
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are likely to contain seeds and other material to propagate vegetation.  Once sections of 
the waste pads are constructed to the designed dimensions, surface leveling and 
conditioning shall be carried out.  Before final closure of the waste pads, conditions 
should be met for vegetation development. 

• Designate restricted areas to protect established vegetation.  Seeds from these protected 
plant communities are expected do disseminate and colonize the vegetation development 
areas.  In addition to accelerating vegetation recovery, this measure shall also help 
maintain a suitable habitat for the micro fauna displaced. 

• Once the area is abandoned, machinery and peasant access shall be limited. 

Cactaceae preservation 

Considering the semi-arid desert classification of the area and the existence of common plant 
species for the coastal desert, it is not necessary to continuously monitor vegetation.  Two low 
cover cacti species are found in the Project Area with dispersed distribution. Neither of these 
is under any protection category.  Due to their adaptation to arid and semi-arid conditions, 
cacti contain valuable genetic information of resistance to field stress.  Also, cacti in this 
ecosystem play an important role representing the main flora basis of the primary 
productivity. 
 
Before clearing vegetation from the quarry, plant material shall be collected to create an 
experimental plot that can be studied to predict the development process of cacti species 
existing in the quarry area. Adjacent habitats that exhibit suitable characteristics to place the 
experimental plot shall be identified to simulate the conditions to which cacti shall be exposed 
before the quarry closure.   
 
Handling of cacti during abandonment shall be determined based on the results obtained in 
this experimental plot. 

Tillandseas Recovery and Removal 

Tillandseas are bromeliads located near the quarry access road in areas exposed to fog. This 
species does not have roots and grows in groups. The access road goes through places where 
this vegetation would be affected.  In order to reduce impacts on this species, Tillandseas 
located along the road shall be removed, once the boundaries for the operations area of the 
access road have been established.  This vegetation shall be relocated to areas with similar 
habitat characteristics to continue their development.  

7.1.7 MITIGATION MEASURES FOR FAUNA DISPLACEMENT 

The impact analysis identified a possible fauna migration (birds, reptiles, and mammals), as 
an effect with low significance.  The environmental baseline assessment identified the 
following land habitat birds in the Project Area: Geositta peruviana ″pampero peruano,″ 
Geositta maritima ″pampero gris,″ and Ashtenes cactorum "cacti canastero". These birds 
show a restricted distribution from Tumbes to the North of Chile; however, they are not listed 
under any protected or endangered species category. In the study area, lizards Microlophus 
theresiae (endemic for Lima and Ica) and Microlophus tigris (almost endangered, as per S.D. 
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034-2004-AG) were found. It is estimated there is a low presence of minor mammals, as most 
of the excrement and regurgitated material containing mammal bones and hair that were 
found in the quarry area were not fresh. These would probably belong to a period of strong 
Niño Phenomena (1998), when the availability of food notably increased, resulting in a 
population increase. 
 
Fauna displacement shall be avoided by minimizing the areas used for quarry material 
exploitation and transportation and by taking measures to restore vegetation.  
 
Vegetative cover and rocky habitat in the area should provide some protection for most minor 
vertebrates from the effects of noise, dust and vehicle transit.   

7.1.8 VISUAL QUALITY IMPROVEMENT 

Development in the Project Area shall create a depression, material accumulation in the waste 
pad and the development of access roads to the interior of the Project Area.  Visual quality 
improvement shall mean favoring the natural vegetation in those areas where this is possible. 

7.1.9 EXPLOSIVES HANDLING 

Explosives shall be stored in a building designed for that purpose in an area away from other 
facilities within the Project Area. It shall be kept closed and under 24-hour a day surveillance 
by private security staff. Explosives handling and use shall be made according to the 
regulations from the Ministry of Internal Affairs and the General Directorate of Security 
Services, Gun Control, Munitions and Civil Use of Explosives (DICSCAMEC). Only trained 
staff shall be in charge of the handling of explosives. 
 
The authorization for explosives handling in mining activities shall be available, and obtained, 
according to the Consolidated Text for Administrative Procedures (TUPA) from 
DICSCAMEC and its amendments in S.D. No. 002-98-IN dated 04-25-98.  
 
Some of the preventive measures to be implemented are: 
 

• Staff evacuation 500 m around the shooting area. 

• Explosives handling only by trained staff bearing a DICSCAMEC license. 

• Continuous surveillance of explosives building. 

• Safety procedures regarding explosives handling followed according to the legislation in 
effect. 

• Procedure to remove explosives from the place of origin to the Project Area (escorted). 

7.1.10 CODE OF CONDUCT FOR THE STAFF IMPLEMENTATION 

The Community Relations Guidelines shall regulate the company relations with the 
communities and towns neighboring the Project Area. These Guidelines shall contain Internal 



 
 
 

ESIA GNL-2 Quarry Development Project. Cañete-Peru 7-10 

Rules or Code of Conduct for workers directly hired by PERU LNG or the contractors. 
Thorough knowledge of the Guidelines and the Code of Conduct will be required for all 
workers.  
 
The Guidelines shall include the following: 
• Restricted entry to the settlements of neighboring communities adjacent to the Project 

Area. 

• Prohibition of alcoholic beverages consumption or other intoxicants within the premises 
of the Project Area.  

• Prohibition of fauna hunting activities in the neighboring areas and within the premises of 
the Project Area. 

• Creation of environmental consciousness among all the Project personnel, specifically 
with regard to the wild fauna and vegetation species of importance in the area and their 
conservation. 

7.1.11 WORK STAFF SAFETY 

• The contractor in charge of operation and construction shall comply with the provisions 
for occupational health, industrial safety and accidents prevention prepared by the 
Ministry of Labor. 

• The contractor shall train the staff by giving daily 5 minute speeches.  These will be 
specific speeches about the most sensitive and risky aspects of the daily activities and 
other topics related to daily occurrences.  All speeches shall be registered in the PERU 
LNG training form.  PERU LNG in turn, shall supervise its compliance. 

• The contractor shall have an Occupational Health, Industrial Safety and Accidents 
Prevention Plan to be approved by PERU LNG, who shall establish the necessary policies 
and the staff's obligation to know, comply with, and respect these policies.  To that effect, 
PERU LNG shall appoint an exclusive director, with authority allowing him/her to make 
decisions and implement them. 

• The contractor shall oblige its employees, suppliers and agents related to the contract 
execution to comply with all conditions relating to occupational health, industrial safety 
and accident prevention, as established by the contract documents. 

• Whenever the Environmental Supervising Entity requires, the contractor shall review and 
adjust the Occupational Health, Industrial Safety and Accidents Prevention Plan. Work 
may be suspended when the contractor does not comply with the occupational health 
requirements or does not follow PERU LNG instructions. 

• The contractor shall inform PERU LNG in writing of any accident occurring at the work 
sites.  The contractor shall also keep a register of all occupational illnesses occurring 
amongst personnel and damages caused to property or public goods.  Monthly reports on 
these topics shall be prepared. 

• Workers and employees shall be subject to a medical examination before being hired to 
verify their health condition.  A medical examination shall be carried out annually.  
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• Hiring minors for any kind of labor in the work sites is strictly prohibited. 

• The contractor’s personnel shall be equipped with personal and mass protection 
equipment appropriate for the risks they face (proper clothing, helmet, gloves, boots, 
goggles, ear protection, etc.). The protective equipment shall be of good quality and shall 
be periodically checked to guarantee their proper condition. 

• The work staff shall be informed about the risks of every task, the proper way to use the 
material, tools and equipment available, and the way to timely and suitably aid any injured 
person. The contractor shall supply the working areas with stands, workshops, warehouses 
and all other temporary premises, stretchers, first-aid kits and other equipment to enable 
the provision of first aid assistance.  

• The contractor shall supply equipment, machinery and tools suitable for each type of 
work.  These shall be operated by qualified and authorized personnel and used only for the 
purpose for which they were designed. They shall be periodically inspected and then 
repaired or returned, and shall be provided along with the devices, instructions, controls 
and safety signals as required or suggested by the manufacturers. 

• The contractor is obliged to use only automotive vehicles in perfect operating condition, 
to appropriately and safely transport people, material and equipment, according to the 
transportation and transit authorities’ regulations. Vehicles shall be driven by trained 
personnel, shall be duly marked and shall have the necessary warning labels. 

 
• All vehicles shall be checked by the driver before being operated and a Check List shall 

be completed.  This form shall report the vehicle condition, possible defects in their 
operation and detect any leakage. 

• Work sites shall maintain appropriately lighting in such a way that all activities can be 
carried out safely. Lightning sources shall not limit the visual spectrum nor produce 
dazzles. 

• Warning and informative signals shall be placed at important places within the Project 
Area to avoid accidents on the access roads, hazardous slopes and, in general, in places 
representing any kind of hazard. 

7.1.12 OCCUPATIONAL DAMAGES PREVENTION 

The contractor shall comply with the exposure maximum limits of 85 dB(A) for an 8-hour 
period as established in the Mining Safety and Health Regulations of the Ministry of Energy 
and Mines (S.D. No. 046-2001-EM).  The use of ear protection in the most exposed areas 
(nearby drilling machines, electric generators, motors) will be permanently enforced and 
obligatory. 
 
In the event of exposure to gases and particles, workers shall have access to and use breathing 
protection equipment with special filters for gases and dust. 
 
PERU LNG Industrial Safety and Health Regulations sets out the measures to be 
implemented in the event of effects related to health. Among other issues, these regulations 
include measures referred to as personal visual, hearing and respiratory protection.  Following 
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is a list of measures relevant to the environmental management plan, which are described in 
detail in the above regulations. 
 
• The personnel shall wear a helmet, safety shoes and goggles.  
• The personnel carrying out operations, during which the material may affect their eyes, 

shall use suitable safety glasses. 
• Workers exposed to significant levels of dust (nearby drilling machines, roads, places near 

rock loading) shall have breathing protection equipment with special filters for solid 
particles. 

• For activities in the blasting areas, only duly trained staff shall be hired.  Also, they shall 
bear their pertinent authorization to handle explosive material issued by DICSCAMEC. 

• The staff in general shall be continuously trained to carry out construction and operation 
activities in the quarry and access roads, taking into account all risks and effects on health 
and being aware of the consistent use of their personal protection equipment. 

• The Industrial Safety and Health area shall verify that workers’ exposure levels do not 
exceed permissible levels. 

• The staff shall pass a yearly pre-occupational medical examination.  Also, at quarry 
closure the staff shall undergo an examination. 

• Before any primary or secondary firing of explosives, the quarry staff shall be removed to 
a distance not less than 500 meters from the shooting place. 

• Previously established warning signals and the pertinent authorization are required before 
firing the fuse for explosives. Once the blasting is done, the explosive shall be verified to 
have completely detonated. 

• Entry to the quarries is prohibited once the blasting is done until it has been verified that 
the explosion gas and dust dispersion are in concentrations within the established limits. 

• After every explosion, unstable material shall be removed. 

7.1.13 PUBLIC HEALTH PROTECTION 

•    All workers assigned to field operations (most important for foreign staff) shall pass a pre-
occupational medical examination that will include laboratory analysis.   

• Reinforce health preventive measures among the local personnel. 
• During the construction stage, posters related to good practices of health and hygiene shall 

be placed in visible locations, explaining practices such as: washing of hands, waste 
disposal, the use of portable restrooms, etc. 

7.1.14 SLOPES PROTECTION IN QUARRIES AND WASTE ROCK PADS  

When possible, slopes in quarries and waste rock pads shall use angles designed to avoid 
landslides and favor revegetation and soils formation.  Waste rock pads during the winter time 
shall be exposed to humid winds (fogs), which supply the necessary humidity that is required 
for vegetation recovery. 
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The characteristics of the rock to be extracted will allow the presence of very steep slopes 
without the presence of landslide risks. The stability of slopes in rock is generally limited by 
the presence of discontinuities which may potentially create unstable blocks due to the 
intersection between them and the slope face.  For this reason, geological inspection and 
geotechnical studies shall be carried out to verify that there are no structural discontinuities. 
Once this has been accomplished, the landslide risk will be very low.  
 
Due to the fact that the Project Area is located relatively far from human settlements, there 
should not be a need for special measures to control vibrations. Blasting design shall be 
carried out to reduce the risk to civil infrastructure and to prevent slope destabilization in the 
least stable areas and in sectors with known faults.  The measures to implement are as 
follows: 
 
• Maintain slopes according to the specified design parameters. 

• Slope angles shall assure their stability. 

• Frequent slope and bank inspections in final dimension. 

• Construct seepage ditches and crested ditches 

• Condition the slope crests (remove ridges and any supporting rock structures). 

• When possible, facilitate natural vegetation (concurrent closure). 

• Carry out controlled blasting and reduce load in unstable segments or segments with 
known faults. 

• Clearly mark areas where slopes are not stable as a preventive measure in the event of a 
landslide. 

 
Considering the possible event of a mudflow, seepage ditches and one crested ditch shall be 
built, immediately close to the waste pads and the quarry. The waste pads and the quarry shall 
not occupy the main channel where a potential mudflow would be expected to flow. The 
waste pads shall be placed on minor creek slopes and backgrounds at an altitude where 
fluvial-torrential phenomena are not aggressive. Natural drainages shall be kept open by 
culverts or riverbeds diversion maintaining the natural flow volumes. 

7.1.15 ROAD BORROW AREA MANAGEMENT AND SURPLUS MATERIAL DISPOSAL (SMD) 

The access road construction and quarry access constructions shall require borrow material to 
fill or improve the foundation or sub-foundation quality.  In some cases, cut surplus material 
may be required to be placed (material which cannot be used for construction in the accesses 
may sometimes be used as fill material).  These shall be small areas along the road and the 
quarry.  It is the responsibility of the contractor to apply these measures during the extraction 
of borrowing material and the depositing of surplus material.  
 
The following mitigation and prevention measures shall be implemented in the borrow areas: 
 
• The soil surface layer (5 to 30 cm), together with vegetation, shall be carefully removed 

and placed adjacent to the borrowing area to save for use in the affected area restoration. 
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• Material extraction shall be carried out in such a way that unexpected landslides are not 
produced. 

• Once the extraction has been completed, the area shall be refurbished, leaving stable 
slopes and placing a surface layer to facilitate natural vegetation, whenever possible.  

• The contractor shall supply workers with necessary personal protection elements, 
according to the activities performed and make first aid equipment readily available. 

 
Mitigation and prevention measures to be implemented in the surplus material deposit (SMD): 
 
• Surplus material shall be placed in stable areas. Surplus material shall not be placed in 

environmentally sensitive areas, agricultural lands, or watercourses without respecting 
their hydraulic capacity.  

• Soil surface layer (5 to 30 cm) from every surplus material deposit together with 
vegetation shall be carefully removed and placed adjacent to the temporary use area to be 
saved for further use in the affected area restoration. 

• Once the surplus materials are placed in the SMD, these shall be compacted with at least 
four (4) caterpillar tractor runs with suitable thickness (0.50 – 1.00 m) layers.  

• Once the deposit is stabilized, the area shall be refurbished, leaving stable slopes and 
placing a surface layer to facilitate natural vegetation, when required.  

7.1.16 TRANSIT SIGNALING AND MAINTENANCE  

During the access road construction and use stages, transit signals and warnings shall be 
placed.  Signaling shall comply with the Guidelines of the Automotive Transit Control 
Provisions for Streets and Roads approved by Ministerial Resolution No. 210-2000-
MTC/15.02.  Signal selection and location shall procure efficiency and contribute to the best 
road use. Vertical signaling shall include preventive, regulatory and informative signals as 
well as transit control through working areas.  
 
Preventive signals are to be designed and located according to the road alignment in areas 
representing a real or potential hazard (blind curves, foggy areas, slopes) which may be 
avoided by limiting the vehicle speed or by taking certain precautionary measures. 
 
Preventive signals shall have a dimension of 0.75 x 0.75 m, with a background of reflective 
material that is yellow and high intensity. Symbols, letters and the framework edge shall be 
painted with black xerographic ink. Fixing posts for these signals shall be made in concrete, 
painted in 0.50 m strips, with black and white enamel. The location of these signals shall be 
defined so as to give the necessary time to identify and respond to the dangers. 
 
Regulatory signals shall create order in the access to and use of the access road, and the 
quarry terrain, by informing drivers of the existence of certain limitations and prohibitations.  
The location of the regulatory signals shall depend on the type of message and the inherent 
construction activities. 
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Informative signals shall be mainly used to guide the driver through a given road, orienting 
him/her towards the destination.  Dimensions vary according to the message intended and 
shall be located no less than 60 m and no more than 100 m before intersections. Informative 
signals may be rectangular, with variable dimensions, depending on the inscription they shall 
bear.  The signal background shall be made in reflective plate, “green color engineering” 
grade.  The message on the signal, as well as the edges, shall bear reflective material in high 
intensity white. 
 
A summary of the measures for each of these action lines is included in Table 
7-1, where they appear in order of the potentially affected environmental impact, the activity 
that could cause it, the objective of the measure, the type of measure, the measure proposed, 
the application scope and the period.  The table also contains measures for preventing or 
mitigating the most significant social and environmental impacts, as identified in Chapter 6.0, 
Impacts Assessment. 
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Table 7-1 Prevention, Correction and Mitigation Measures 

 

Components  Environmental Impacts Originating Elements Measures Objective Type of 
Measure Suggested Measure Application 

Scope 
Implementation 

Period 

Air quality change due to 
particulate material 
emission 

Machinery and equipment 
mobilization. Blasting. 
Material removal and load. 
Heavy vehicle transit  

Keep PM10  
concentrations under 
MPL 

Preventive 

Keep accesses in good condition. 
Roads irrigation 
Speed control 60 km/hr in the access road 
and 30 km/hr in the quarry 
Controlled blasting  

Along the access, 
quarry, wastes 

During all construction 
and development 

Air quality change due to 
combustion gas emissions  

Gas emission due to machinery 
operation 

Keep combustion gas 
concentration under MPL Preventive 

Polluting gases monitoring 
Machinery maintenance in good 
condition 

Machinery 
operation and 
maintenance 
areas 

During all development 

A
IR

 Q
U

A
L

IT
Y

 

Temporary noise level 
increase Noise due to machinery operation Keep noise level within 

suggested range Preventive 
Noise monitoring 
Machinery maintenance in good 
condition 

Machinery 
operation and 
maintenance 
areas 

During all construction 
and development 

Soils loss Quarry and waste pad areas 

Favor natural vegetation 
in areas where possible 
without changing the area 
characteristics 

Mitigation Favor natural vegetation where possible  
Leave leveled angle of repose Waste pad 

During all access 
construction and quarry 
development 

Preventive 

Machinery maintenance 
Fuel and oil leakage inspection  
Fuel and oil changed only in the 
maintenance area 

Maintenance 
workshop 

During all access 
construction and quarry 
development SO

IL
S 

Pollution risk  

Fuel spill due to machinery 
operation or maintenance 
operations 
 
In transit vehicles with fuel 

Reduce pollution risks 

Corrective 
Polluted soil removal, use of absorbent 
pads to remove hydrocarbons; 
contingency measures application. 

Soils in fuel 
tanks, quarry and 
wastes 

During all development 
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Table 7-1 Prevention, correction and mitigation measures 
 

Environmental 
Components Environmental Impacts Originating Elements Measures Objective Type of 

Measure Suggested Measure Application 
Scope 

Implementation 
Period 

Depression 
creation Pit opening (or banks) Give alternative use to 

depression Mitigation Leave slopes as designed. Conditions 
slopes crests Quarry During development 

R
el

ie
f c

ha
ng

e 

Waste material 
pile creation Waste disposal Area conditioning 

landscape wise Corrective Leave angle of repose 
Favor vegetation Waste pads As waste pads are 

closed 

Vibrations increase Blasting Reduce infrastructure 
affecting risks Mitigation Special care in blasting design in areas 

nearby faults Quarry During development R
E

L
IE

F 
 

Slopes destabilization Blasting Reduce landslide risks Mitigation 
Leave angle of repose 
Controlled blasting, reduce load in known 
faults areas 

Quarry and waste 
pads During development 

Surface runoff change Sterile material disposal in the 
waste pads 

Reduce flood risks due to 
severe occasional rainfall Mitigation 

Design waste pads with runoff structures 
for severe rainfall 
Keep waterways free 

Waste pads During development 

Preventive 

Suitable maintenance to machinery  
Fuel handling rule submission 
Fuel recharge and oil change in 
maintenance area using contention 
systems. 

Machinery 
operation areas During development 

D
R

A
IN

A
G

E
 A

N
D

 G
R

O
U

N
D

 
W

A
T

E
R

 

Pollution risk of 
groundwater table due to 
oils and fuels 
 

Machinery operation in lowlands 
close to watercourses 
 
Oil or fuel spills during transit 

Reduce groundwater table 
pollution risk due to oils 
and fuel spills 

Corrective 
Removal of polluted soils, use of 
absorbent pads to remove hydrocarbons; 
application of contingency measures 

Quarry and 
accesses During development 
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Table 7-1 Prevention, Correction and Mitigation Measures 
 

Components  Environmental Impacts Originating Elements Measures Objectives Type of 
Measure Suggested Measure Application 

Scope 
Implementation 

Period 

Preventive 
Minimize  area  to be  removed 
Restrict access to protect areas with 
established vegetation 

Quarry, roads 
and waste pads 

Before and during 
quarry development 

V
E

G
E

T
A

T
IÓ

N
 

Vegetation cover reduction Quarry development and waste 
pad creation  

Facilitate natural 
vegetation restoration in 
areas where possible 

Mitigation Favor natural vegetation in waste pads Quarry and waste 
pads 

Installation and use of 
waste pads 

FA
U

N
A

 

Temporary fauna migration Quarry development and waste 
pad use 

Revert the original fauna 
migration Mitigation Restrict access to areas with established 

vegetation and rocky areas used as shelter. 

Waste pads, 
Project 
neighboring 
areas 

Continuous as waste 
pads are abandoned 

Preventive 

Archaeological prospecting and certification 
(CIRA) 
Stop mining operations when archaeological 
remains are found and give notice to INC 

Throughout the 
Project area  

During development 
and operations closure 
stages, if needed 

Preventive Signaling archaeological areas and train 
staff in their reconnaissance 

Throughout the 
Project area Throughout the Project 

Risk of affecting archaeological 
remains  

Blasting, road construction, 
waste pads 

Abate alteration risks in 
archaeological areas 

Corrective Rescue archaeological remains in 
coordination with INC, if needed. 

Throughout the 
Project area Whenever needed C

U
L

T
U

R
A

L
 

Landscape alteration Cut, blasting, waste pads and 
road construction Restore landscape quality Mitigation Favor natural vegetation in areas where 

possible without altering area characteristics Waste pads Development and 
operations closure 

Preventive 
Use of ear plugs,anti-dust/pollutants  mask, 
health control according to Mining Safety 
and Health Regulations 

Quarry and waste 
pads staff During development 

H
E

A
L

T
H

 

Health affected Polluting noise and gas created 
by machinery operation 

Reduce hearing and 
breathing illnesses risks 

Corrective 
Facilitate medical assistance of proved cases 
according to the Mining Safety and Health 
Regulations 

Quarry staff As cases arise 
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7.2 ENVIRONMENTAL MONITORING PROGRAM 

The Environmental Monitoring Program measures the impacts that the access road and the 
quarry construction and operation activities have on the environmental components, by a 
periodic data register.  Data obtained is compared to data obtained in the baseline and those 
effects identified in the Environmental Impacts section. 

7.2.1 ENVIRONMENTAL MONITORING PROGRAM1 THEORETICAL FRAMEWORK 

The Environmental Monitoring Program is a follow-up plan that responds to sensitive 
ecologic indicators.  These indicators will allow the successful analysis of the Management 
Plan measures or the establishment of supplementary measures to this Plan to reduce 
environmental effects.  
 
To detect changes induced by the Project on environmental indicators, the data series to be 
registered shall be arranged considering a design of “before commencement of the quarries 
development extension” (A) and “after the extension commencement” (D); also, “control or 
undisturbed area” (C) and “disturbed area” (I). This design (ADCI) is as follows: 
 
 
               CONTROL                      DISTURBED  

    AREA           AREA 
 
 
 

REGISTERS  
BEFORE 

 
       IMPACT 
 
 

REGISTERS 
AFTER 

 
 
 
 
 
The ADCI design seeks information from the area where the environmental effects shall be 
registered (mining area) and from a control area, free from impact influence.  For both areas, 
before and after the effects registers shall be required. 
 
The monitoring program is a tool that, by means of the so-called adaptability handling, allows 
detecting ecosystem responses and modifying the activities to keep an ecosystem “healthy”. 

                                                 
1 Guidelines developed by Dr. Edgar Sánchez, Ecologist, Universidad Nacional Agraria La Molina. 

A C AI 

D C D I 
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This system shall be capable of accepting specific changes in the Project design.  Therefore, a 
control area to register the same variable is necessary.  

7.2.2 OBJECTIVES 

• Verify that the quarry development and the access road operation and construction 
activities do not create environmental changes exceeding the environmental quality 
standards.  

• Supply updated information to supplement the mitigation or corrective measures, if 
necessary. 

• Comply with the local and international environmental legislation. 

7.2.3 AIR QUALITY AND NOISE MONITORING 

Air quality monitoring shall measure particle and gas concentrations and compares it to the 
Air Quality National Standards (S.D. No. 074-2001-PCM, 24-06-2001) and the World Bank’s 
General Environmental Standards of the Guidelines for Pollution Prevention and Mitigation.  
For noise monitoring, the values obtained shall be compared to the maximum permissible 
values as established by the Noise Environmental Quality National Standards (S.D. No. 085-
2003-PCM, 10-30-03) and the World Bank’s Environmental General Standards 
 
The monitoring parameters and frequency are shown in Table 7-2.  Particulate material 
monitoring shall first be made on a monthly basis, for a period of 6 months, then the 
frequency may be reduced to once every three months, complying with established standards. 
Particulate material monitoring stations shall be located at the beginning of the access road, in 
the entrance to the quarry and in one access road medium point. As for gases, sampling shall 
be carried out at the beginning of the access road and at the entrance to the quarry. 
 

Table 7-2 Air Quality Monitoring Frequency and Parameters  

Standard 
Parameter Period D.S. No. 074-

2001-PCM 
PPAH 
WBG 

Method of Analysis 

Particulate material 
less than 10 microns 

(PM10)   

Monthly for 6 
months, then  

quarterly 

150µg/m3  
24 hr 

70 µg/m3  
24 hr 

Inertial 
separation/filtration  

 (Gravimetric) 

Quarterly 
10 000 µg/m3 

8 hr 
Non-

established 
Carbon monoxide (CO)

Quarterly 
30 000 µg/m3 

1 hr 
Non-

established 

Non-dispersive infrared 
(NDIR) (Automatic 

Method) 

Sulphur dioxide (SO2) Quarterly 
365 µg/m3 

24 hr 
125 µg/m3  

24 hr 
UV Fluorescence  

(automatic method) 

Nitrogen dioxide (NO2) Quarterly 
200 µg/m3 

1 hr 
150 µg/m3  

24 hr 
Chemiluminescence 
 (automatic method) 
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If the particulate material values exceed the established standards, mitigation measures such 
as speed reduction or polymer binder shall be used. 
 
Noise measurement frequency and comparison standards are shown in Table 7-3. The quarry 
and the access road are far from the town, therefore, only industrial areas measurement 
applies.  If there is a change in the area use, the residential standard shall apply.  Noise 
monitoring shall be carried out monthly for a 6-month period to then be reduced to a quarterly 
frequency, if the established standards are met. Monitoring stations shall be located at the 
beginning of the access road, at the entrance to the quarry and at the access road medium 
point.  
 

Table 7-3 Noise Measurement Frequency and Comparison Standards Expressed in LaeqT 
(Noise Equivalent Level) 

Frequency D. S. Nº 085-2003-PCM PPAH – WBG 
Application Areas 

Measurement Daytime (1) Evening (2) Daytime(1) Evening (2) 

Special Protection Area N/A 50 40 N/A N/A 

Residential Area N/A 60 50 55 45 

Residential Area N/A 70 60 70 70 

Residential Area Quarterly 80 70 70 70 
(1: From 07:01 to 22:00  
(2) from 22:01 to 07:00 

7.2.4 EFFLUENT MONITORING IN THE EVENT OF REUSE 

The EMP has considered the possibility to reuse waters from machinery washing after being 
treated in an oil and grease trap.  If so, the oil and grease content in the water shall be 
analyzed for two consecutive periods and, if the standards are met, monitoring shall be 
performed every two months.  
 
Water shall meet the value of 10 mg/L for Oils and Greases, which is established for 
discharges to water bodies in the World Bank’s Pollution Abatement Handbook. 

7.2.5 FAUNA MONITORING 

Due to the Microlophus tigris (Nearly Endangered as per S.D. 034-2004-AG) reptile 
condition, reptile monitoring shall be carried out in two stations located in the quarry and one 
undisturbed adjacent station serving as control.  The method to be used shall be the same as in 
the baseline, as detailed in the Appendix. 
 
Due to the fact that there is a continuous fog in central and southern Peru, between May and 
October, semester assessments shall be carried out, to which effect February (as one of the 
driest months) and August (as one of the wettest months) have been proposed. 
 
The results are to be interpreted in the same way as the fauna baseline.  Considering that the 
sampling shall determine capture frequency by species, the Shannon-Wiener biodiversity 
index shall be calculated. 
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7.2.6 VEGETATION LATENT PERIOD FOLLOW UP 

Considering that arid characteristics in the area do not account for continuous monitoring of 
vegetation, during the first year after the quarry development activities, a follow up of the 
cactaceae representative samples latent period percentage shall be carried out, as will be done 
in the experimental plot. 

7.2.7 ARCHAEOLOGICAL MONITORING 

PERU LNG shall study the possibility of undertaking continuous archaeological monitoring 
during the GNL-2 quarry and the access road construction. 
 
One of the INC Supervisor recommendations during an on-site visit was to send an INC 
Archaeologist after one year of the quarry operation to monitor and supervise the quarry 
development works that will be carried out.  
 
Both the PERU LNG Archaeologist and the INC Supervisor shall identify potential 
archaeological sites along the access road, according to the information supplied by the 
archaeological baseline, to protect them from accidental damages during the construction 
period.  
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7.3 ENVIRONMENTAL SURVEILLANCE AND/OR FOLLOW-UP PROGRAM 

The Environmental Surveillance and/or Follow-Up Program (ESP) is a technical report of 
environmental control to guarantee the compliance of measures provided in the Prevention, 
Correction and Mitigation Programs in order to attain the preservation and sustainable use of 
natural resources and the environment during the quarry development, the construction and 
operation of the access road.  Thus, during the development and construction stage, the 
following objectives shall be met: 
 
• Outline the impacts detected in the Environmental and Social Impact Assessment (ESIA) 

and make sure the proposed corrective or preventive measures are being implemented and 
are efficient. 

• Detect unpredicted impacts in the ESIA and propose suitable corrective measures and 
verify their execution and efficiency. 

• Check and verify the predicted impacts occurrence. 
 
Environmental Surveillance Operations 
 
To meet the ESP objectives, operations that ESIA recognizes as those likely to create larger 
environmental impacts shall need to be controlled. 
 
Actions requiring control are as follows: 
 
• Location of machine room facilities in low vegetation areas. Without a suitable handling, 

these sites may turn into toxic or hazardous material weirs. 

• Excavation activities along the access, in the quarry and surplus material deposits, which 
shall affect the area relief and landscape as well as a continuous dust creation. 

• Closure stage including those activities preparing closure for a given operation. 

• Solid waste and used oils handling. These shall be disposed of in previously selected sites 
to that effect. 

 
ESP execution shall be performed by environmental coordinators included in the ESHM flow 
chart. They shall inspect the quarry development activities and the permanent access road 
construction.  The coordinator shall advise the contractor, communicating with him/her 
directly and enabling him/her to comply with environmental standards and solve any non-
compliance or unpredicted situation.   
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8.0 

SOCIAL MANAGEMENT PLAN (SMP) 
 
 
The Social Management Plan predicts and plans responses for certain common and specific 
social impacts that may occur throughout the operation activities of the GNL-2 Quarry 
Exploitation Project, Cañete – Peru.  A Social Management Plan (SMP) is necessary for 
adequate management of these social impacts. 
 
This SMP contains the measures to be implemented in the different stages of execution or 
operation of the Project, in order to promote positive outcomes and decrease or minimize the 
adverse impacts that may arise.  This Plan has been developed in accordance with Annex 2 of 
the “Regulations for Environmental Protection in Mining and Metallurgical Activities”, 
Supreme Decree No. 016-93-EM. 
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Table 8-1 Forecast of direct and indirect social impacts 

Phase Likely Direct 
Impacts Likely Indirect Impacts Likely Management Measures 

Building of the 
Access road to 
Quarry  
- Exploitation of 
GNL 2 Quarry 
 

Demand for labor1  Frustration of not being included 
in the building activities. 

 Advise the contractors about the criteria for selecting workers, prioritizing the 
people in the Project Area (San Vicente de Cañete and Grocio Prado) as long as 
they meet the technical requirements. 

 Inform the community in the Project Area about the job vacancies, identifying the 
number of available positions and the application requirements.  This information 
will be given by the offices that will be opened for this purpose. 

 The salaries will be identified by the contractor according to the qualifications of 
the worker and in strict compliance with labor legislation. 

 PERU LNG or their contractors will train the local workers in the application of 
environmental, safety, and occupational health provisions, as well as in the 
knowledge and mandatory compliance of the Workers Code of Conduct. 

 The project will make it possible to generate new productive skills, especially for   
local workers. 

                                                 
1 The building of the access road to Quarry GNL-2 will generate jobs, for skilled as well as for unskilled labor.  Approximately 91 workers (technical staff, equipment operators, equipment 
assistants, topography, machine shop, camp operations, aggregate production, security and traffic controllers) will be hired during the construction stage.  For the population within the scope of 
the Project, the demand for labor will basically be for unskilled labor, and to a lesser extent for skilled labor, and will depend on the characteristics of each activity for the building of the road 
from Km. 168 of the Southern Pan America Highway to the Quarry. 
 
The population potentially benefited from this positive impact of the Project is mainly the population of the Districts of San Vicente de Cañete, Grocio Prado and Chincha.  
 
It is anticipated that during the building of the access roads and the provisional facilities approximately 50 workers will be needed.  At the exploitation stage, about 231 people will work in the 
Quarry and its facilities, 70-90 of which will be local inhabitants, mainly in unskilled jobs. 
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Phase Likely Direct 
Impacts Likely Indirect Impacts Likely Management Measures 

Increase in the expectations of 
local population and stakeholders. 
 

 Design and implement a Temporary Hiring Program for the local population that 
will anticipate the demand of skilled and unskilled work force, the time the 
employment will last and the requirements the applicant will have to meet to be 
accepted.  This plan will be provided to the authorities, the local populations and 
stakeholders by the offices that will be opened for that purpose. 

 Inform local stakeholders, through local and regional communication media on 
the location of the offices where they may learn about job opportunities for 
laborers and the priorities that will be given to local workers. 

Migration to the project area in 
order to seek employment 

 To decrease and control the flow of population or people seeking employment in 
the Project area, it must be made clear through the mass media that any people 
who arrive at the Project area seeking employment will not be hired, because 
priority will be given to the people who live in the Project area. 

 Foreign workers will be committed not to have their families migrate to the area, 
and not to infringe on the company facilities. 

Increased level of income in the 
Project area  
 
Stimulation of local economy 

 The company may consider mechanisms to allow purchasing local products, as 
long as the local market prices remain competitive and are not affected by the 
company's interest. 

 Offer training to local economic agencies for the development of small and micro 
enterprises. 

Generation of jobs, as 
well as an increased 
demand for goods and 
services (raw 
materials, equipment 
rental, food supply, 
accommodations, etc.) 
during construction 
and operation of the 
access road to the 
Quarry GNL-2 and 
during the time the 

Conflicts and quarrels between 
suppliers and contractors  Implement a sales system to determine the best offer regarding competitive 

products and services. In other words, implement a sales system designed to locate 
goods and services at competitive prices, good quality and in amounts required by 
the company. 
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Phase Likely Direct 
Impacts Likely Indirect Impacts Likely Management Measures 

materials are extracted 
from the Quarry. 
(Approx. 2 years) 
 

Prostitution, and the sale and 
consumption of liquor may 
appear or increase. 

 The workers and the contractors must at all times commit to maintaining honest 
behavior with a high level of personal and professional responsibility, both within 
and outside of the Project Area.  They must show respect to the local populations, 
their culture, their social rules, the environment, and others, in compliance with 
the standing legal regulations in the country and PERU LNG Code of Conduct. 

 It is important to prepare training programs for workers and contractors regarding 
measures to avoid environmental and social impacts.  Likewise, the wide diffusion 
of the Project Workers Code of Conduct. 

 The possible arrival of 
foreign workers in the 
area 

Interaction between the Project 
workers and the women from 
local populations. 

 Wide diffusion of the Project Workers Code of Conduct and the establishment of 
sanctions for offenders. 

 All workers and subcontractors must be subject to a Social Code of Conduct. 
 Documentation and diffusion of training and educational programs. 
 For industrial safety and security reasons, the workers are not to leave the Project 

Area without an authorization. The local workers will be transported to their city 
of origin in the Project own transportation units, which are unable to make 
unauthorized stops. 
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Phase Likely Direct 
Impacts Likely Indirect Impacts Likely Management Measures 

Increase in the levels 
of dust, occupational 
diseases, etc.  
 
 

Hearing disorders caused by 
increased levels of noise and 
generation of combustion gases 
and particulate matter within the 
Concession (potentially causing 
respiratory disorders)  

 All workers shall go through a complete physical examination before starting any 
work on the Project. 

 It is necessary and important to train all personnel and to inform them of sanitary 
and health matters, and on the emergency evacuation procedures. 

 Even though the risk of health disorders is very low, because of minimal levels of 
polluting gases, personnel shall use the adequate personal protection equipment to 
ensure hearing and respiratory protection. 

 Provide training for workers with regard to the measures to prevent the 
transmission of sexually transmitted diseases shall be given. 

 Provide periodic medical checkups for the workers. 
 Paramedic personnel shall be stationed and prepared to respond to any emergency 

in the construction area. 
 The nearest settlement is beyond the area affected of mining operations (around 

15 km), and is not assumed to be at risk for any health hazard.  Additionally, the 
direction of the wind towards these villages is not predominant. 
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Phase Likely Direct 
Impacts Likely Indirect Impacts Likely Management Measures 

Risk of traffic 
accidents  
 
 

Traffic accidents caused by dump 
trucks transporting Quarry 
material (rocks) along the project 
access between the quarry and 
Playa Melchorita, with a daily 
average of approximately 200 
vehicles. 

 Provide training for the project working force (contractors and subcontractors) on 
the Security and Health Plan. 

 Correct traffic signals in the critical areas of the Project. 
 Provide informative talks for the local population on security measures to reduce 

risk of accidents. 
 Build a overpass crossing where the projected access road meets the Pan 

American Highway.  This activity is not included within the scope of this EIAS. 
 Establish and inform drivers of the speed limits for the vehicles that transport 

material, pointing out the fines for failure to comply with them in the Workers’ 
Code of Conduct. 

 Ensure that contractors and subcontractors implement measures to reduce or avoid 
potential accidents that may affect the population in the area and the Project 
workers themselves. 

 Hire and train security personnel devoted exclusively to preventing accidents in 
the access road and controlling the speed of the vehicles transporting quarry 
material. 

 

Disturbance to the 
population 

The inhabitants of areas near the 
crossing of the Pan American 
Highway and the access road may 
be affected by the emission of 
particulate matter and the 
generation of noise during the 
construction and operation of the 
Project.  

 The measures described in the Environmental Management Plan to reduce 
particulate matter emissions and noise should be adhered to in order to reduce 
their potential impacts. 
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9.0 

CONTINGENCY PLAN 

9.1 BACKGROUND 

The Contingency Plan is intended to outline appropriate responses to emergencies that may 
occur during the project and to identify and manage potential risks such as accidents, death or 
injury, property loss, natural disasters, fires, and environmental damage from spills of fuel or 
chemicals.  It is important to emphasize that contingency planning includes identification and 
management of risks, but equally important is effective training of project personnel.  Proper 
training should result in proper handling of hazardous substances, waste classification, 
security awareness and response to dangerous or threatening situations, such as fires, 
earthquakes, floods, etc.  
 
A Contingency Plan for the area of influence of the project is presented in this section and 
includes the actions that should be implemented where emergencies cannot be managed 
through existing mitigation measures.  Based on the type of project proposed and the location, 
there is a need for contingency planning, specifically because of the occupational accidents 
that could occur. 
 
The Contingency Plan must include all elements within the direct scope of influence of the 
project.  PERU LNG is responsible for the implementation of the Plan. The quarry contractor 
will be responsible for executing the elements of the Plan.  

9.1.1 OBJECTIVES 

The objectives of the Contingency Plan are as follows: 
 
• Outline the steps necessary to prevent and control natural events and occupational 

accidents that may occur within the project area of influence, mainly during the 
construction stage. 

• Minimize the potential effects produced by emergencies, failure of safety systems, failure 
of equipment, or human error during quarry operation. 

9.1.2 SCOPE AND STRATEGIES 

This Plan shall apply to all personnel involved in and activities associated with the operation 
of the GNL-2 quarry, contractors, and others systems of PERU LNG.  The scope ranges from 
the moment an emergency has been identified and notification has been made, till the moment 
at which all the elements that threaten safety, facility integrity, and the environment are 
controlled.  
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As a preventative measure, during the execution of the Project, the following shall be taken 
into account: 
 
• Identification of project locations with the highest risk and vulnerability. 
• Specification of security areas and their status. 
• Proper signs and notification of safety issues and locations in the quarry and along the 

access road. 
• Ongoing evaluations of safety issues for prevention. 
• General plan for evacuation in case of accidents, disasters, etc. 
• Identification and register of internal and external contact names. 
• Communication protocol. 

9.2 GENERAL TERMS 

9.2.1 INCIDENTS 

An incident is defined as an unplanned and undesired event that caused a loss, or had the 
potential to cause a loss. 

9.2.2 NEAR MISS INCIDENTS 

Near miss incidents are incidents that have not caused injury to workers, property damage, or 
environmental contamination.  Investigation of near miss incidents can identify situations 
where an unknown or underestimated risk exists and corrective measures can be taken to 
reduce future risk. 
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9.2.3 EMERGENCY LEVELS 

ALERT 

Definition On-site incidents where immediate control of the hazard is 
achieved through the application of normal operating procedures 
that result in the progressive resolution of the situation. 

Criteria Meets all of the following:  
• Immediate control of the hazard is established using onsite 

resources.  
• All control and relief systems and equipment are functioning 

normally.  
• Impact to public or worker safety is confined to the site itself.  
• Public safety is not threatened.  
• Environmental impacts are confined to the site. 

Examples 
 

• Any controlled situation, outside normal operating conditions, 
which has the potential to affect the production, pipeline or 
facility operations and has the potential to escalate in severity  

• Minor injuries to personnel requiring first aid only. 
• A spill or controlled flow of hydrocarbons or hazardous substance 

on Company property.  
• Public concern, inquiry, complaint or observation of an incident 

that does not result in the escalation of the incident beyond an 
alert level.  

Initial Required 
Actions  
 

• Ensure the protection of life safety. 
• Immediately implement control and corrective actions using 

established procedures and onsite/local resources  
• Notify the Incident Commander. 
• At the discretion of the Incident Commander, notify area users 

and/or the regulatory agency. 
• Complete a Company Incident Report as soon as practical. 
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LEVEL ONE  

   
 
Definition • Immediate control of hazard is becoming progressively complex because 

of deteriorating conditions. 
• Control and relief systems are functioning correctly. 
• Impact to public or worker safety confined to the site itself, with possible 

impact off-site. 
• Environmental impact is confined on-site with some potential off-site 

impact. 
• The situation is minor or short-term in nature. 
• Low potential for it to escalate. 
• No immediate threat to workers. 
• The situation can be handled entirely by on-site personnel. 
• Little or no media interest. 

 
Example 
 

• A spill or partially controlled flow of hydrocarbons or hazardous 
substance. 

• Small hydrocarbon fire in a non-critical area. 
• Non-hydrocarbon fed fire controlled on site. 
• Controllable fire that could result in the release of toxic gases if not 

contained. 
• Missing person or minor injury accident. 
• Incident with a potential for loss/damage resulting from natural causes, 

accidents or criminal activity. 

 
Actions 
Company 

• Assemble all site personnel and equipment. 
• Notify appropriate Incident Commander and area plant/office. 
• Provide support as required to control the incident. 
• Prepare to provide all resources as required (e.g., safety). 
• Initiate monitoring if required. 
• Block access road. 
• Evaluate and initiate public notifications as appropriate, based on the 

nature of the incident.   
• Report all spills and product releases to the General Directorate of 

Hydrocarbons. 

Actions 
Government 

• No action required. 
• Monitors response once, or if advised. 



 
 

ESIA GNL-2 Quarry Development Project. Cañete-Perú 9-5 

 

LEVEL TWO 

   
 
Definition • Imminent and/or intermittent control of hazard is possible. 

• Some control and/or relief systems not operational. 
• Impact to public or workers’ safety confined to site, possible impact 

off-site. 
• Impact to environment on-site with some impact off-site. 
• The situation is minor or short-term in nature. 
• Government agencies must be alerted. 
• External assistance required to control the situation. 
• Local/regional media interest, proactive approach is required. 

 
Example 
 

• A potential well problem posing threat to worker/public or 
environment. 

• Partial control of flow of hydrocarbons or hazardous substances  
• Explosion or fire (including deliberate ignition). 
• An uncontrolled flow of hydrocarbons or hazardous substances that 

has impact beyond company property. 
• Incidents placing public/company/contract personnel at risk. 
• Any potential for significant loss/damage resulting from natural 

causes, accidents or criminal activity. 

 
Actions 
Company 
 

• Fully activate company emergency response procedures with 
Command Centers established and on standby. 

• Inform Government agencies of situation and incorporate support as 
required. 

• Identify the emergency planning zone and emergency operating areas 
and establish roadblocks. 

• Evacuate defined emergency planning zone, shelter actions may be 
undertaken for safety considerations, and transportation might be 
appropriate. 

• Residents who are considered as the ‘Special Needy’ will be offered 
evacuation assistance. 

• Establish pro-active media communication procedures in consultation 
with Local Government Authorities. 

• Prepare for potential escalation of the situation to Level Three. 
• Record activities, keep Government and municipal agencies informed 

and advise them accordingly. 
 
Actions 
Government 

• Government Authority to notify other agencies that may be affected. 
• Agencies to establish direct contact with company and provide 

guidance and assistance as necessary. 
• Government agencies to activate their Emergency Response Plans and 

prepare establishment of Emergency Operations Center. 
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LEVEL THREE 

   
 
Definition 

• Control of imminent hazard is not possible. 
• Key control and/or relief systems not operational. 
• Public/personnel safety potentially in jeopardy. 
• Significant and ongoing/long term environmental impacts. 
• Outside assistance is required to control situation. 
• Immediate multi-government agency involvement. 
 

 
Example 
 

• Gas or oil well out of control (well, pipeline, facility). 
• A flow of hydrocarbons or hazardous substances released into the 

atmosphere, which requires evacuation of the public, or,  release of 
these substances into any water systems that would require oil spill 
cooperative involvement. 

• Explosion with extensive damage to public/company property 
• Major accident impacting on the public’s or workers’ safety 
• A major potential for explosion. 
• Extended impact from natural causes, accidents or criminal activity. 

 
Actions 
Company 
 

• Corporate Emergency Response Plan and Command Centers are 
fully operational and continue with Level Two actions.  

• All internal support positions are to be manned. 
• Maintain the security by monitoring and adjust hazard and 

emergency operating areas as required. 
• Mobilize additional people and resources as required. 
• If applicable ignite a sour gas release if ignition criteria are met. 
• Continue the implementation of external media communication 

procedures as established with Local Government Authorities. 
• Continue to advise company and government accordingly. 

 
Actions 
Government 

• Government Authority initiates an action plan 
• Appropriate government representatives will be dispatched to 

command Centers 
• Emergency Operations Centers and media information capability 

will be established as required. 

9.3 IDENTIFICATION OF RISK FACTORS AND ELEMENTS AT RISK 

In Table 9-1 risk factors, the project location, the elements under risk, as well as the 
preventive measures, are shown. It is important to note that there are several agents (natural, 
technical and human) that may increase the probability of any of the identified risks to occur.  
Examples of these are earthquakes, unexpected geotechnical conditions, inadequate operating 
procedures, inferior equipment, etc. 
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From the identification of these elements, proposed preventive and response measures for 
contingencies that may arise during the development and implementation of the project are 
presented. 
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Table 9-1 Potential Risks in the Area of Influence of the Project 

Risk Factor Location Element Under Risk Preventive Measures 

Fuel spills Areas for storage and handling of 
fuel. 

Personnel, ecosystems (soils, 
groundwater). 

Storage areas must meet all the industrial safety standards.  
Preparation of Spill Contingency Plans.  Training and drills. 

Use of explosives 
Areas for the storage and handling 
of explosives. 
  

Personnel, ecosystems, material 
properties, quarrying process, 
construction of the access road, and 
rock transportation. 

Storage areas must meet all the industrial safety standards.  
Training in explosive storage and handling. 

Earthquake movements The area of the project is located in 
an active earthquake zone. 

Personnel, ecosystems, material 
properties, quarrying process, 
construction of the access road, and 
rock transportation. 

Compliance with all safety regulations. Coordination with relief 
institutions in the neighboring cities and the participation in 
rescue operation practices that they may organize. 
Posting of evacuation routes and instructions in enclosed areas 
(offices, workshops, warehouses, dining halls, etc.) and 
identification of the mustering locations. Training on 
contingency plans. 

Fires Areas for storage and handling of 
fuel. 

Personnel, ecosystems, material 
properties, quarrying process, 
construction of the access road, and 
rock transportation. 

Careful compliance of security regulations with regard to 
handling and storing fuel. 

Floods and Mudflows 

The quarry is located in an area 
dissected by creeks that presents 
evidence of flood events. It also has 
steep slopes and a lot of fragmented 
material with little consolidation 
which make up the ideal conditions 
for mud flows in years with 
unusually heavy precipitation. 

Personnel, ecosystems, material 
properties, quarrying process, 
construction of the access road, and 
rock transportation. 

Posting of evacuation routes in enclosed areas (offices, 
workshops, warehouses, dining halls, etc,) and identification of 
the mustering locations. Training on contingency plans. 

Occupational Accidents May occur in any working area. 
Personnel, quarrying process, 
construction of the access road, and 
rock transportation. 

Careful compliance with safety regulations.  Clear signs to 
warn personnel and the public on risks, use of reflective tape, 
mesh and barriers, etc. 

Protests or social 
disturbances that may 
interrupt access roads or 
threaten the safety of the 
personnel in the works. 

In proximity of the project. 
Quarry exploitation process, 
construction of the access road, and 
rock transportation. 

Establish a good relation with the authorities and monitor the 
possible impact of the activities taking place. Develop a plan of 
communitarian relations. 
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9.4 ORGANIZATION OF THE CONTINGENCY RESPONSE SYSTEM 

9.4.1 GENERAL ORGANIZATION FOR CONTINGENCIES 

The Contingency Plan provides a structure / plan of action  for the initial control of an 
emergency. It is aimed at  maintaining control or mitigating the effects of the emergency until 
external support has arrived. Figure 9-1 presents the organization for addressing contingencies 
during the operation of the GNL-2 Quarry. 
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Figure 9-1 Contingency Plan Organization Chart 
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9.4.2 DUTIES OF THE CONTINGENCY TEAM 

The main duties of the contingency team and its members are described in this section.  The 
organization of the emergency intervention staff is shown in Figure 9-1.  

9.4.2.1 Emergency Management  

The Emergency Management is the principal advisor to the Incident Commander. The team 
consists of PERU LNG senior staff and a legal counselor.  They provide assistance to the 
Incident Commander, particularly on legal issues and on aspects related to the handling of 
public information with external entities and agents. 

9.4.2.2 Incident Commander 

This person is in charge of managing the communications with the media, regulatory entities 
and directors of PERU LNG when an emergency exceeds the response capabilities of the 
available resources.  He or she is responsible for: 
 
• The establishment of the Emergency Control Center  
• Leading the Response Teams. 
• The actions taken during the emergency. 
• Deciding when to call for external aid (ambulances, firefighters, civil defense, etc.) 

when available resources of the quarry might exceed what is needed. 
• Reporting to the main office on the status of the emergency until it has officially been 

declared that the emergency is over. 

9.4.2.3 On Scene Commander 

The PERU LNG  Construction Manager will hold this position.  This person’s main duties 
are: 
 
• To immediately on site in case of an emergency. 
• To assess and characterize the emergency. 
• To take over the direction and coordination of the responders at the site where the 

emergency takes place. 
• To report to the Incident Commander on the development and control of the emergency. 
• To be part of the Incident Command System 
• To report to the Incident Commander in Lima 
• To coordinate the logistic and human supports with the aim to control and mitigate the 

emergency 
• To manage the internal and external communications 
• To coordinate and report to the Responsible Authority.  
• To manage and directly supervise all field response efforts. 
• To control all PERU LNG  resources on site.  
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9.4.2.4 Public Safety Coordinator 

The Public Safety Coordinator will be responsible for the public’s and workers’ safety. This 
person’s main duties are to: 
 
• Assess the situation and extent of health hazards or injuries. 
• Establish communications with the Incident Commander 
• Discuss remedial actions with the On Scene Commander and Incident Commander and 

provide direction with regard to potential public safety issues. 
• Assist with procurement of materials, equipment and manpower as required. 
• Ensure communication is maintained with all involved. 
• Designate Reception Center Coordinator and establish Reception Center, if required. 
• Evaluate requirements for telephone teams or Telus IVR initiation.  
• Confirm Public Notification Statements (concerning, e.g.: shelter and evacuation) with 

Incident Commander. 
• Establish required security measures. 
• Ensure proper spill reporting procedures are followed. 
• Document all activities. 

9.4.2.5 Logistics Coordinator 

The Logistics Coordinator will be responsible for the timely procurement of equipment and 
supplies. 

9.4.2.6 Internal Support Group 

The Internal Support Group consists of personnel that is  responsible for service activities 
such as security, logistics, stock keeping, and maintenance. 

9.4.2.7 External Support Group 

Institutions that belong to the External Support Group are institutions that give support in the 
case of an emergency situation. For example: the National Police Department, the Fire 
Department and the Army. 

9.4.2.8 Communications Coordinator 

The Communications Coordinator ensures that establishes and maintains contacts with 
Government agencies.  He or she verifies notification as required and provides updates as 
required or requested by the Incident Commander. He or she liaises with Public Safety 
Coordinator in order to prepare required communication. 
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9.4.2.9 General Contractor Coordinator 

The Contractor Construction Manager will be in charge of this position and his or her main 
duties are to: 
 
• Coordinate the logistics and human resources needed to control and handle the 

emergency. 
• To manage and directly supervise all field response efforts. 
• Coordinate with the Scene Commander. 
• Improve/Update the contingency plan; and 
• Activate the Fire Department, as required. 

9.4.2.10 Fire Brigade 

The responsibilities of the Fire Brigade are as follows: 
 
• To follow up on the Intervention Group Manager’s directives. 
• To go to the place where the emergency occurred upon hearing the alarm or the radio 

alert. 
• Not to enter the area of emergency before making sure the response equipment is 

properly installed. 
• To control or extinguish fires. 
• To deploy the firefighting teams when needed. 

9.4.2.11 Rescue and First Aid Brigade 

• To locate possible injured people or people left behind during the emergency. 
• To carry out first aid and to transport personnel that needs to be moved to a safe area or 

to the Muster Location. 

9.4.2.12 Duties of the Brigade Team  

During an emergency: 

• To follow up on instructions from the Response Manager. 
• Not to enter the emergency area before ensuring the intervention equipment is properly 

installed. 
• To check and secure the affected area (cut the electrical power, control the fire, etc.) in 

order to avoid more serious injuries or material damages. 
• To provide assistance to injured people. 
• To protect and save the property in order to reduce losses. 

 
As soon as the emergency is under control 

• To restore the affected areas within the quarry. 
• To clean the equipment after an emergency. 
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• To reassemble the fire-equipment, fix the hoses, refill the fire extinguishers, refill the 
foam concentrate containers, put hoses back in place, leave the controls in operative 
conditions, return ignition keys, etc. 

• To move empty fire extinguishers to the warehouse. 

9.4.2.13 Surveillance Service 

The Surveillance Service is in charge of: 
 
• The access to the quarry, the management of the parking lot, and other coordinating 

tasks. 
o Reporting incidents immediately and in detail to the Quarry Manager or the 

Supervisor on duty (also outside regular working hours). 
o Controlling contingencies by making use of the available materials, without risking 

his or her personal physical integrity. 

9.4.2.14 Control Center 

The Control Center is the place where all the information and decision-making will take place 
during an emergency. 
 

Figure 9-2 Brigade Team (Intervention Group) Organization Chart 
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9.4.3 SUPPLY AND MANAGEMENT OF RESOURCES 

The available logistical resources and response equipment has to correspond with the needs of 
the fire protection systems (fixed and portable), medical emergency needs and possible 
chemical or hydrocarbon product spills.  The Contingency Unit will be put in place right from 
the start of the quarry project activities, and it should cover the following: 
 
Mobile rapid deployment units  
The contractor will select one or two vehicles from his fleet that will be part of the 
contingency equipment. These vehicles will be equipped with emergency material so that 
they, besides its normal activities, can  quickly respond to and be used in  contingency 
situations.  This emergency equipment should be light so that it can rapidly move to the place 
where an emergency has taken place.  The emergency vehicles will be registered as such, and 
have to be in a proper working condition: in case any mobile unit is damaged, it should 
immediately be replaced by another vehicle that is in good condition. 
 
Telecommunication equipment 
Telecommunication equipment is needed to allow a good communication with the health 
centers of the neighboring cities (Cañete, Grocio Prado or Chincha). The health centers should 
be informed about the quarry project at the start of its operation, so that they are better 
prepared when an accident occurs. 
 
The assistance communication system (portable radios) will be a real-time alert system; in 
other words, the work groups will have mobile communication units that will be in contact 
with the Central Contingency Unit and this, in turn, will be connected to the Assistance Units. 
 
The Contractor in charge of the quarry exploitation or construction activities is the body 
responsible for carrying out the Contingency Plan. This includes, installing an alert and 
message system, as well as assisting affected inhabitants of the area near the quarry, by 
providing them with medication, food or other supplies. 
 
Paramedic assistance equipment 
The personnel prepared to provide first aid care will be equipped with the following:  
 
• Fire extinguishers. 
•  Medication and material for treating, amongst others,  severe burns, hemorrhage, and 

bruises. 
• A proper first aid kit depending that can be used for different emergencies. 
• Stretchers. 
• Dressings and splints. 

 
Fire-fighting equipment 
The mobile fire-fighting equipment will consist of chemical powder fire extinguishers.  These 
will be installed in all the mobile units of the project.  The fire brigades will be provided with 
fire-protection suits, helmets, boots, gloves, axes, picks and sticks. In addition, ancillary 
facilities will have fire extinguishers and sand boxes.   
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Mud flows control equipment 
When contingency generating mud flows (“huaycos”), soil or stone slides, or similar events  
occur, vehicles such as tractors, front-loaders and dump trucks will be used to clean the 
affected zone(s). They can also be used for transporting or rescuing people or the removal of 
equipment that might be or get affected. 
 
Muster Station 
The designated muster station is the quarry office; however, an alternate site has to be 
determined prior to commencement of the project. 

9.5 OPERATIONAL CONTINGENCIES RESPONSE PLAN 

A particular procedure for each of the contingency types that might happen during the lifetime 
of the project has been recommended and is presented below: 

9.5.1 MEDICAL EVACUATION CONTINGENCIES 

Medical evacuation (MEDEVAC) considers the general guidelines and procedures to ensure a 
proper and timely evacuation of the injured or ill personnel from the place of the accident to 
the adequate medical assistance center. 
 
General Procedures 
 
• Every worker and employee shall be subjected to a medical examination before 

commencing work in the quarry operation. 
• Workers will follow (certified) basic first aid courses. 
• Workers will report to their superior the occurrence of any on-site injury, even minor 

ones, in order to ensure injured workers will be provided with the required medical 
treatment. 

• The condition of the injured and the need to transfer the person to a medical center will be 
evaluated 

• A social worker of the company will make the necessary arrangements for the 
transportation of the injured to the medical center. 

• The causes of the accident and the injuries that have occurred will be evaluated. 

9.5.2 CONTINGENCY: PETROLEUM SPILL 

Preventive measures 
 
Warehouse sites should comply with all the industrial safety standards.  The preventive 
measures to be implemented are the following: 
 
• The storage area will be leveled to facilitate the access and easy fuel handling. 
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• Fuel and lubricants will be stored or handled not closer than 50 meters from any inhabited 
structure. 

• The soil of the storage area has to be isolated with a concrete slab to prevent liquid 
filtration into the underlying soil. 

• The storage area will be surrounded by a cement berm that may hold 120% of the 
maximum capacity of stored fuel. 

• The storage tanks will be checked on a daily basis. 
• All the cylinders used to store fuels and lubricants will be placed in an enclosed area, over 

wood platforms until they are removed to be discarded or destroyed. 
• The fuel transportation vehicles, owned by the fuel supplier, will be thoroughly inspected 

in order to ensure the good condition of the tank as well as its proper performance during 
the supply of fuel for the operations. 

• The fuel supply to the light machinery will only take place at the maintenance or the fuel 
storage area.  It will never, under any circumstance, take place at the working areas. 

• The fuel supply to the heavy machinery or equipment will take place in the working place 
itself, taking all the required preventive measures. 

• The fire extinguishers and hydrocarbon absorbents will be kept indicated and visibly at 
accessible points in every area where fuels are handled or unloaded. The contractor will 
put in place minimum absorption equipment at the entrance of the fuel warehouse, inside a 
roofed cabin, and easy identifiable by a sign.  The minimum equipment that will be 
available to control and prevent fuel or oil spills will be: absorbent cloths, shovels, 
polyethylene bags, gloves, protection glasses and rubber boots.   

• In the storing, handling and supply areas of the fuel, informative signs or fixed signposts 
with specific instructions for the personnel on different security aspects will be placed.  
Amongst others: 

o Maximum speed 20km per hour 
o Danger, inflammable fuel. 
o Do not start any fire inside the working areas. 
o Prohibited for unauthorized vehicles or personnel. 
o Turn off the vehicle engine, the radio and other electronic equipment. 
o Place a wedge under the vehicle tires to immobilize it during loading and 

unloading. 
o Prohibited to smoke. 

• The signs should be prepared according the color rule, for example: 
o Red; fire prevention 
o Orange; alert 
o Green; security 
o Blue; precaution 
o White; traffic. 

 
If a fuel or lubricant spill occurs, the following measures should be taken: 

 
• The Chief or Superintendent of the Quarry will assess the event to determine its extent. 
• The spilled fuel will be recovered using absorbent cloth for hydrocarbons. 
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• The spilled fuel will be entirely removed, as well as the contaminated soil.  The absorbent 
cloths and the contaminated soil will be stored in adequate and sealed storage facilities, to 
be finally disposed of in an authorized landfill. 

• The effects on the soil will be evaluated and the affected area will be restored. 

9.5.3 CONTINGENCY: ACCIDENTS CAUSED BY THE USE OF EXPLOSIVES 

Preventive measures 
 
PERU LNG will demand from the Contractor in charge of storing the explosives, to submit a 
plan with preventive safety measures for explosives.  Among the safety preventive measures 
that have to be considered in view of any possible emergency produced by the use of 
explosives, the following will be considered: 
• The explosives will be stored in an area far away from the exploitation area and lodging 

facilities, under private custody. 
• The handling and use of explosives will be carried out in accordance with the standards 

issued by the Ministry of Defense and the DISCAMEC.   
• There will be sufficient water available to cool any fire that may occur. 
• Small ammonium nitrate spills will be collected in adequate and sealed containers to be 

then withdrawn from the Concession area following the correspondent safety measures. 
• Every bag and recipient containing “ANFO” will be properly labeled. 
• In the storing, handling and supply areas of explosives, informative signs or fixed 

signposts with specific security instructions for personnel will be placed. The signs or 
signpost will provide the following information: 

o Maximum speed 20km per hour. 
o Danger, explosive material. 
o Do not start any fire in the working areas. 
o Prohibited for unauthorized vehicles or personnel. 
o Turn off your vehicle engine, the radio and other electronic equipment. 
o Place a wedge under the vehicle tires to immobilize it during loading and 

unloading. 
o Prohibited to smoke. 

• The signs should be prepared according the color rule, for example: 
o Red; fire prevention 
o Orange; alert 
o Green; security 
o Blue; precaution 
o White; traffic 

9.5.4 CONTINGENCY:  ACCIDENTS CAUSED BY EARTHQUAKES 

Preventive measures 
 
• Compliance of industrial safety regulations. 
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• Coordination with relief institutions in the cities of Cañete, Grocio Prado or Chincha and 
participation in rescue operation practices that they may organize.  

• Periodic earthquake, evacuation and rescue drills. 
• Periodic inspection of alarm devises that will alert workers in case an event occurs. 
• Signaling of evacuation routes and safe areas inside and outside the quarry facilities. 
• Establish a Mustering Point in a safe area within the Concession. 
• Disseminating information about the region being located in an area of earthquake risk. 
 
In the event of the occurrence of a strong earthquake, the procedure will be as follows: 
 
The administrative and operating personnel must be efficiently familiar with the safety and 
evacuation rules.  
 
The personnel has an evacuation area inside and outside the facilities, for which there will be 
an evacuation map available showing all the escape routes for each area of the plant. 
 
Other instructions that are to be followed: 
• Appoint a single person in charge.  In this case it is the qualified person named in this 

plan. 
• Verify alarm devices. 
• Verify that evacuation signals for the personnel have been properly posted and are visible. 
• Verify that the evacuation and escape areas are clear.  This is a constant duty of the safety 

crew. 
• Hold drills twice a year. 
• Delimit the evacuation areas. 
 

 DURING THE EARTHQUAKE 
 
• Keep calm and control panic. 
• Immediately stop all loading activities if these are being undertaken. 
• Inside offices: head towards previously designated safe areas. 
• Remember that an earthquake causes loud noise, dust, and falling objects.  Keep away 

from glass doors and windows. 
• Prepare to evacuate. 
• Keep calm and orient visitors in the plant. 
 

 AFTER THE EARTHQUAKE 
 
• The personnel working at the quarry must verify the condition of equipment and 

machinery in order to avoid possible hydrocarbon leaks. 
• The head of the safety group will order a careful inspection of the entire plant once the 

earthquake has stopped, in order to detect, leaks, seepage or other damages to the plant, 
provided the earthquake’s intensity has been moderate (3 to 4 degrees on the Richter 
Scale).  If the earthquake has been of a greater intensity (6 to 7 degrees on the Richter 
Scale), he will order the evacuation of all personnel. 
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• Every worker will proceed in accordance with the instructions as specified in the table of 
duties and responsibilities.  

• Meeting with personnel in the established Concentration Point. 
• Inspection of damages to the facilities performed by trained personnel. 
• If the earthquake movement produces fires, accidents and/or damage to structures, the 

steps as described in the previous part of this section will be followed. 

9.5.5 CONTINGENCY: ACCIDENTS CAUSED BY FIRE 

Preventive measures 
 
The industrial safety regulations will be carefully followed with regard to the handling and 
storage of fuel and explosives. The following preventive measures have to be taken care of:   

• Make sure that sufficient water to extinguish any fire that may occur is available. 
• Ensure there are enough fire extinguishers and hydrants to control fires. 
• Put in place an alarm system. 
 
In the event of a fire, the following measures have to be taken:  

• When the fire involves common combustible material (paper, wood or rubber), it may be 
extinguished with water. 

• When the fire involves liquids or flammable materials, the supply will be cut and the fire 
will be suffocated with Dry Chemical Powder, or sand or earth. 

• Water will never be used to suffocate fires caused by gasoline or any other petroleum 
product.  In this case, fluorine-protein foams or other agents shall be used to combat fire 
in combustible liquids. 

9.5.6 CONTINGENCY: ACCIDENTS CAUSED BY FLOODS OR MUDFLOWS 

Preventive measures 

• Coordination with relief institutions in the cities of Cañete, Grocio Prado or Chincha and 
participation in rescue operation practices that they may organize. 

• Signaling of evacuation routes and safe areas, inside and outside the facilities. 
• Make known that the quarry is located in an area where mudslides or huaycos can take 

place. 
• Performance of periodic drills. 
• Periodic inspection of alarm devises that will alert the workers in case floods or mudflows 

may occur. 
 
If a torrential event occurs, the measures to be taken are the following: 

• Immediate and orderly evacuation to open areas and gathering of the personnel at the 
Concentration (or Emergency) Point. 

• Inspection of damages in the facilities by skilled personnel. 
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9.5.7 CONTINGENCY: ABSENTEEISM CAUSED BY THE OUTBREAK OF AN EPIDEMIC 

Preventive measures 

• Carry out continuous educational campaigns to prevent infectious, venereal diseases, or 
diseases produced by water or contaminated or decomposed food. 

• Periodical medical checkups of the personnel involved in the Project. 
 
In case of any event, such as massive health problems within the group of workers of the 
Project (intoxication, epidemics), the following measures will be taken: 

• The Contractor shall immediately communicate with the proprietor and the technical 
supervisor, explaining the causes of the problem and the possible impact on the 
performance of the work. 

• Additionally, he will be obliged, when necessary, to provide solutions such as the hiring 
of temporary workers to support the most affected working units. 

9.5.8 CONTINGENCY: OCCUPATIONAL ACCIDENTS 

Preventive measures 

• Ensuring compliance with industrial security regulations. 
• Using clear signs that inform personnel and the community about the risks to which they 

are exposed. 
• Mark with reflective tape, mesh and block places that are susceptible  to accidents. 
 
The following procedures shall be followed in case a person has been involved in an accident: 

• Inform the engineer in charge of the work front, who in turn will inform the Quarry Chief 
or Superintendent. 

• Communicate the event to the Emergency Response Brigade, who will decide whether or 
not an emergency attention plan should be activated. Their decision will depend on the 
extent of the event and can involve two immediate actions: sending an ambulance to the 
site of the accident and sending the necessary personnel to provide first aid and help in the 
rescue procedures. 

• Depending on the extent of the case, communication will be established with the health 
centers in the cities of Cañete, Grocio Prado or Chincha to request for the necessary 
support. 

• Simultaneously the person in charge of the works can start evacuating the work force. 
• Once the emergency is controlled, the Contractor will evaluate the facts that initiated the 

event, the way it was handled and the procedures used with the objective to optimize the 
emergency operating plan for future events. 

9.5.9 CONTINGENCY: CONFLICTS WITH WORKERS 

Preventive measures 

• Strict compliance with working regulations established by the Peruvian legislation. 
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• Guarantee good physical and psychological conditions of personnel at work. 
• Maintain good communication between the workers and the Contractor. 
 
In case this kind of contingencies occurs, the following action should be taken: 

• In the event of protests or strikes that directly compromise the work of the Contractor, he 
shall immediate notify PERU LNG management about the outset of the anomaly and its 
causes.  In such a case, the Contractor shall take on the responsibilities for the delays, as 
well as the extra costs that this situation may produce. 

• For cases where the public order has been disturbed (vandalism, common crime) and 
where the Contractor is one of the affected parties, first of all , he should notify the 
competent authorities (National Police Force in the cities of Cañete, Grocio Prado or 
Chincha), so that they may take the appropriate corrective measures.  After the evaluation 
of the damage the conflict has caused  (destruction of the works or part of it, damage to 
the infrastructure, loss of equipment or building materials), the owner of the works 
through a technical assessment, will calculate what the effect may be to the quarry and 
construction activities. 

9.5.10 CONTINGENCY FOR SOCIAL DISTURBANCES 

These contingencies refer to security emergencies for criminal actions (attacks, sabotage), 
subversive actions, communities or populations that use violence against the quarry company 
and damage its property. 
 
General Procedures 
• Any member of the personnel of the quarry contracting companies in charge of the 

exploitation activities will notify the Security Supervisor of any social disturbance that 
occurs. 

• The Chief of Emergencies will activate the specific safety plan in accordance with  the 
occurring incident, staying in close contact with the Intervention Group. 

• The operating personnel in the Quarry will stay calm at any time, avoiding any attempt to 
control the situation. 

• Any complaint that is put forward will be channeled to the PERU LNG  Manager’s Office 
or the Security Office. 

• The Chief of Emergency will be responsible for the coordination with the local police 
authorities. 

9.5.11 CONTINGENCY: DISRUPTION OF THE EXPLOITATION AND/OR CONSTRUCTION 
PROCESS CAUSED BY STRUCTURAL FAILURE 

Preventive measures 

• Maintain adequate quality control of the material used, as well as of the construction 
process. 

 
If any structural and/or technical problem is detected during the exploitation of the quarry or 
the construction of the access road, the following measures will be taken: 
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• The inspector and/or the engineer in charge of the work force will evaluate the causes, 
will determine the possible solutions and will define if he has the technical capacity to 
solve the problem.  If the characteristics of the failure do not permit it to be solved, the 
Technical Supervisor will be informed about the situation. Once the problem is known by 
the Technical Supervisor, this will immediately lead to the following actions: 

• If the Technical Supervisor can solve the situation, the Contractor will be informed about 
the solution. 

• If the situation cannot be solved by the Technical Supervisor, the problem will be 
presented to the Project Director’s Office that will, in turn, inform the problem to the 
manufacturer, who will study the problem and find a solution. Once a solution has been 
founded the supervisor will inform the Contractor. 

• In all cases the PERU LNG directors will be informed. 

9.5.12 NOTIFICATION OF CONTINGENCIES 

As soon as the occurrence of an Accident / Disaster has been communicated, all the internal 
and external communications will be suspended to free all fixed and cellular telephone and 
radio lines. 
 
All communications will be attended through the Telephone Central or direct telephones in 
regular timetables on normal working days, and on holidays and after working hours through 
the Security Service. 
 
The Quarry Chief or Superintendent is responsible for issuing the internal and external 
communications.  Additionally, he is the only authorized person to communicate with the 
media. 
 
In case of an emergency (accidents or disaster), a contingency notification report will be 
prepared (See format in Figure 9-3). This report will contain the following information: 
 
• Date and time when the accident or incident occurred. 
• Exact place of occurrence of the accident or incident 
• Circumstances and brief description of the accident or incident 
• If there have been any casualties, indicate the severity and describe the situation. 
• In case of intoxication caused by any dangerous substance indicate the amount of such 

substance that produced the damage. 
• The actions taken or planned to control the crisis. 

9.5.13 EVALUATION, RESTART OF OPERATIONS AND ISSUING OF REPORTS 

Once the contingency is controlled, the Quarry Chief or Superintendent will arrange for the 
inspection of the place of the emergency to confirm the safety and operative conditions of the 
place and to resume normal operations.  He will also arrange for the preliminary investigation 
of the accident or disaster and, if necessary, estimate the time and the actions to recover and 
restore facilities. 
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9.6 TRAINING AND DRILLS 

In order to keep the personnel properly trained on the prevention of emergencies, PERU LNG  
will implement a training plan for the personnel involved in the resolution of emergency 
situations. The training plan will include information on existing risks, analysis of risks, 
approaches to minimizing risk and risk monitoring. 
 
All personnel working on the site will receive trained that will help them to identify risks.  In 
each working group will be appointed who will be in charge of the contingency plan and the 
initial rescue actions and will inform the person responsible for the specific type of disaster 
and its extent.  The personnel training procedure will consist of compulsory informative 
lectures about prevention and response measures.  These lectures will be organized and given 
by the person in charge of each working group. 
 
The actions to be adopted are the following: 
 
• Coaching and training in the Contingencies Plan, for the administrative personnel in the 

different areas as well as for the operational personnel. 
• Circulation of the procedures of the Contingencies Plan among the operational personnel. 
• Coordination meetings with the Safety Committee Members. 
• Training and guidance lectures. 
• Publishing of safety bulletins, posters, etc. 
• Instructions for the Response Brigades. 
• Practices and operation of security devises. 
• Practices and training on evacuation, drills and emergency procedures. 
 
The Training Plan will include the following aspects: 
 
a) An Annual Training Program for personnel involved in the implementation of the 

Contingencies Plan, indicating the kind of emergencies that will be discussed, the possible 
venue, tentative dates, actions to be taken, and material to be provided for the training. 

b) Preparation of a planning and evaluation form for the evaluation of each training activity. 

c) Classification of spills of hydrocarbon, oils, solvents, etc. in categories according to the 
volume and the damaged area. 

 
A list of the personnel that have received training for the control of emergencies will be 
included, indicating their address and telephone number in order to locate them in the event of 
an emergency. 
 
To minimize the damages produced by earthquake or torrential events such as “huaycos”, 
periodic drills will be carried out with the participation of all the administrative and 
operational personnel. 
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9.7 SPILL EQUIPMENT REQUIRED (May Require Modification Based on Risk) 

EQUIPMENT QUANTITY LOCATION 

18’ 18 ABSORBING CLOTH 4 Quarry Storage 

3/8 PAD    18   18 100 Quarry Storage 

ABSORBING ROLL 19  140’ 1 Quarry Storage 

ABSORBING CHORD 4   40’ 25 Quarry Storage 

GLOVES, LENGTH 13 4 PAIRS Quarry Storage 

SPECIAL BAGS WITH POLYETHYLENE TIES 100 Quarry Storage 

55 GAL POLYETHYLENE DRUMS 2 Quarry Storage 

25 LB GRANULAR PEAT BAG 1 Quarry Storage 

10’ ABSORBING CHORD 

70’ ABSORBING CHORD 

10 

3 Quarry Storage 

55 GALLON DISPERSANT DRUM 1 Quarry Storage 

9.8 LIST OF CONTACTS 

During the implementation process of the Contingency Plan a list of key contacts (internal 
and external) will be prepared.  This list will include governmental and local entities, 
suppliers of material and equipment, and the personnel in charge of the operations.  The list 
will be updated when the productive activities in the quarry start.  Table 9-2 presents the list 
of PERU LNG internal contacts, and Table 9-3 presents the external contacts. 
 

Table 9-2 List of PERU LNG Internal Contacts 

Positions Telephone Extension Address 

General Management 611-5100  Av. Víctor A. Belaunde 147, Via Principal 
140.  Torre Real 6, of. 503. San Isidro 

Environmental Matters 
Management 611-5100  Av. Victor A. Belaunde 147, Via Principal 

140.  Torre Real 6, of. 503. San Isidro 

Community Relations 
Management 611-5100  Av. Victor A. Belaunde 147, Via Principal 

140.  Torre Real 6, of. 503. San Isidro 

Engineering Management 611-5100  Av. Victor A. Belaunde 147, Via Principal 
140.  Torre Real 6, of. 503. San Isidro 
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Table 9-3 List of External Contacts 

Entity Area Telephone Address 

Ministry of Energy 
and Mines 

Dirección General de 
Electricidad. 
(Office in charge of 
electricity) 

475-0065 – 156 
475-0206 / 475-0212 Av. Las Artes 260 San Borja. 

OSINERG 
(Energy Supervising 
Body) 

Gerencia de Fiscalización 
en Hidrocarburos – Lima 
(Hydrocarbon Fiscalization 
Management) 

219-3400 - 1201 Av. Las Artes 260 San Borja 

INDECI (Civil 
Defense) Civil Defense Chief Office 225-9898/ 224-0918  

Compañía de 
Bomberos 
(Firefighters) 

Emergency Central 222-0222  

Bomberos de Cañete 
(Firefighters) Emergency Central 581-2004 Av. 28 de Julio 412 

Bomberos Chincha 
(Firefighters) Emergency Central 056-262221 José Faustino Sánchez Carrión 

1ra. Cuadra 

Policía Nacional del 
Perú 
National Police 

Police Emergencies 225-0402/ 225-0202  

Comisaría de Cañete 
(Police Station) Call Center 581-2078 Jr. Santa Rita S/N - San 

Vicente 

Comisaría en Grocio 
Prado 
(Police Station) 

Call Center 056-266484 Plaza de Armas de Grocio 
Prado 

Comisaría en 
Chincha 
(Police Station) 

  Call Center 056-261391 Plaza de Armas de Chincha 
Alta 

IPSS Cañete 
(Social Security 
Hospital) 

Call Center 581-2047 Av. Mariscal Benavides 495 - 
San Vicente 

Centro de Salud del 
Ministerio de Salud - 
Grocio Prado 
(Public Health 
Center) 

Emergency Central 056-264207 Av. Centenario 2da. Cuadra 

Hospital San José 
del Ministerio de 
Salud – Chincha 
(Public Hospital) 

  Emergency Central 056-261421 Av. Alba Maurtua No. 600 

Cruz Roja Peruana 
(Peruvian Red 
Cross) 

Head of Emergencies 423-7779  

Desactivación de 
Explosivos 
(Bomb Disposing 
Unit) 

Chief of Unit 481-2901/ 481-5118  
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Figure 9-3 Incident Report Format  

 
 
 

FAX TO ENVIRONMENTAL AND SAFETY DEPARTMENT:  
Attention: Senior Safety Representative 

 FAX TO THE DISTRICT FIELD OFFICE.  
 
GENERAL INFORMATION:                                                      
LOCATION:  AFE #:  

DATE OF 
INCIDENT 

 
TIME: 

 DATE 
REPORTED
: 

 

ESTIMATED 
COST: $  

PHOTOS TAKEN: Yes  No  If yes, sent to:  

Company Incident  Other  Company/Contracto
r: Name: 

 

IDENTIFY INCIDENT: 
Physical Injury  First aid:     Medical Aid:     
LTA:        

Equipment/Property Explosion/Fire  Spill/Line Break  

Burglary/Theft  Downtime (est. hrs): Other: 

SPILL INFORMATION: 
Age of 
Line: 

 AEUB 
Permit: 

 Line #:  
Gas Discharge: Sweet/Sour (ppm) Volume (m3)  
    
Water: Description Volume Discharged (m3) Volume Recovered (m3) 
    
Liquid Hydrocarbons: Description Volume Discharged (m3) Volume Recovered (m3) 
    
Terrain Affected: Land  Water  Both  
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Figure A: On Lease 

 
 
 
 
 
 
 
Draw exact location of spill 

Figure B: Off Lease Rge. 
 
 

        

 
 

        

 
 

        

 
 

       Tw
p 

 
 

        

 
 

        

 
 

        

 
 

        

Draw exact location of spill

 
 
Working 
Area 
• 



 
 

ESIA GNL-2 Quarry Development Project. Cañete-Perú 9-29 

PERSONNEL / GOVERNMENT AGENCIES NOTIFIED: 
DATE CONTACT PERSON / 

PHONE # 
DEPARTMENT / AREA 

   
   
   
 
Clearly describe how the incident occurred (i.e., who, what, when, where, why and how).  Include all relevant 
information immediately prior to, during, after the incident, and all remedial actions taken in chronological 
order.   
Attach separate sheet if necessary. 
 
 
 
 
 
 
 
 
 
 
 
 
Reported by: Date:  (dd/mm/yy):  
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10.0  

CLOSURE AND ABANDONMENT PLAN  

10.1 GENERAL  

The objective of this Closure and Abandonment Plan for the GNL-2 quarry is to outline the 
measures and programs for environmental restoration of the project site and affected areas.  
This plan is also required by the applicable environmental regulations and was prepared in 
accordance with the document “Environmental Guide for the Closing and Abandonment of 
Mines" published by the Ministry of Energy and Mines in July 1995.  Applicable provisions 
in the “Mine Reclamation Plan” section of World Bank Environment, Health and Safety 
Guidelines: Mining and Milling – Open Pit (1995) have also been incorporated into this 
Closure and Abandonment Plan. 
 
In preparing the Closure and Abandonment Plan, a principal goal was to include quarry 
design aspects that account for the future closure of the quarry in order to implement 
environmental protection measures during the operational stages of the project, increase 
awareness of the environmental effects of the project, and minimize future abandonment 
costs.   
 
During quarry closure, PERU LNG S.R.L. will implement this plan as part of their 
commitment to environmental protection.  Modifications to this plan may be made when the 
quarry is closed in order to include relevant technological improvements, knowledge gained 
from additional scientific studies, projected future land use, or regulatory requirements in 
force at the time. 
 
The plan includes all closure and abandonment activities that will be implemented following 
the operation of the quarry and use of access roads.  Project components that will be closed 
include the quarry, rock staging area, access road, and ancillary structures (quarry roads, 
offices, warehouses, machinery yards, etc.).  The quarry contractor will provide the necessary 
personnel, machinery and equipment to implement the Closure Plan and will establish the 
schedule for implementation of the Plan in accordance with company directives.  
 
The Closure Plan considers the desert environment of the project location and the local 
geologic and tectonic conditions.  It has been assumed that the quarry will not generate any 
acid mine drainage, an assumption that is supported by the baseline studies.  Measures for 
closing the access road from the Pan-American Highway to the GNL-2 quarry will be 
evaluated at the time the sites are abandoned. There will be different closure alternatives 
evaluated and the alternative that best meets the requirements for future land use will be 
selected.  The high project standards established by PERU LNG allow for proper closure and 
abandonment.  

10.1.1 OBJECTIVES OF THE CLOSURE PLAN   

The objectives of this closure plan are as follows:  
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• To establish the general requirements for future restoration of the area of rock quarrying 
and access road to reduce risks to human health and the environment.  

• To incorporate measures for the rock quarrying and construction of the access road that 
can be implemented during operations that contribute to the reduction of risk to human 
health and the environment following closure and constitute practices compatible with the 
best future land use.  

10.2 CRITERIA FOR CLOSURE  

This section presents technical information for design of the closure and abandonment 
measures for the quarry and access roads.  This information can be used as necessary during 
final closure design and will also guide the mitigation and generation of additional 
alternatives using the standards and technology that can be best applied at the time when the 
actual closure takes place.  
 
Since quarrying will be undertaken by use of an open pit or open excavations, closure will be 
mainly concerned with the physical stability of the slopes in the quarry and the waste rock 
area.  The rock quarry will not generate acid drainage or significant effluent discharges 
(except for water effluent from personal hygiene, equipment washing, offices and 
warehouses), and measures to control discharges following closure will not be necessary.  
However, during El Niño events, it will be important to have adequate measures to control 
drainage from the quarry area in order to prevent the quarry location from contributing to a 
mud flow event. 

10.2.1 PHYSICAL  STABILITY  

When removing the amount of rocks proposed from the quarry, it is important to have a good 
understanding of the geodynamic stability and the geotechnical attributes of the area.  In 
addition, it is necessary to consider extraordinary events such as earthquakes, since the 
extraction operation may have areas with slopes that could be unstable in the face of large 
earthquakes.  

10.2.2 STORMWATER CRITERIA   

The area where the project is located has been classified climatically as semi-arid, with only 
infrequent torrential rains causing drainage of any magnitude.  However, preventative 
measures will need to by undertaken during closure to construct adequate drainage structures 
including ditches and other structures.  The objective of these measures is to avoid water 
buildup that affects the physical stability of the slopes.  The drainage system will also serve to 
divert water in the event of El Niño events.  
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10.3 CLOSURE MEASURES FOR PHYSICAL STABILITY  

Methods for closure of the physical condition and stability of the quarry are described in this 
section. 

10.3.1 SLOPES IN THE QUARRY AREA AND WASTE ROCK AREA  

At the conclusion of quarry operations slopes will be stable, and unstable blocks will not be 
present.  However, to ensure the long-term stability of the slopes and the waste rock area, the 
following measures will be implemented:  
 

• The slopes of the waste rock area will be conditioned to conform to an acceptable 
gradient.  

• The working general slope in those areas with faults will have a maximum angle of 40º.  

• The weight of the upper part of slopes will be removed when present. This closure 
measure may require removal of ridges and any supporting rock structures. 

• Access will be restricted in locations with risk of landslides by using signs, fences and 
surveillance.  

• Post-closure evaluation of the stability of the slopes will be undertaken to provide 
information about the success of the closure measures.  

10.3.2 WASTE ROCK AREA  

Rock produced by the quarry and construction of the access road will be managed in the 
waste rock area.  The location of this area is shown in Figure 4-2.  Waste rock will be placed 
in compacted layers to ensure slope stability.  The surface will be covered with native 
material in order to return the land to conditions capable of supporting the prior land use, to 
the extent practical and feasible.  Managing the volume of rock heaps, the height of rock, and 
slopes in the land surrounding the waste rock area will control the size of the area. 
 
To assure that the waste rock area is not be affected by exceptional intense storm events, 
drainage control structures (drainage structures) will be built to support maximum flows of 10 
m3/sec and with a period of 150 years return. 

10.4 CLOSURE MEASURES FOR ANCILLARY STRUCTURES  

Closure of ancillary structures from the quarry is tied to the future land use of the quarry 
concession.  In general, the structures and construction equipment will be dismantled and 
removed from the area along with any concrete foundations.  The access road and other roads 
will be left in place in a condition of good repair so that they can be used to further the 
revegetation and monitoring of the site, after which they not be maintained and/or will be 
closed or otherwise made difficult to use.  
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Facilities inside the Concession  
 
At the conclusion of quarry operations, all of the surface facilities will be removed (offices, 
shops, warehouse, dining room, etc.), the area will be cleared completely, demolition debris 
will be disposed of in an approved landfill or recycled, sumps will be abandoned, and the site 
will be re-graded to as close as feasible to the original landscape.  
 
Machinery Yard  and  Equipment  
 
At the end of the quarry operation and use of the access road, the machinery yard and other 
quarrying equipment will be removed, as will any associated structures.  Waste materials and 
demolition debris will be disposed appropriately in an approved landfill or otherwise managed 
in accordance with regulatory requirements and good management practices.  If soils 
contaminated with oil, petroleum and grease are present, these must be excavated and 
removed to a depth of 10 cm below the lowest level of contamination and disposed of with an 
authorized services company.  The excavation will be filled to the level of the surrounding 
landscape.  

10.5 TIMING OF CLOSURE ACTIVITIES 

Some activities to be implemented as part of the site closure will be concurrent with quarrying 
operations and others will be implemented at the conclusion of mining.  These activities are 
detailed in the following sections.  

10.5.1 ACTIVITIES CONCURRENT WITH OPERATIONS 

The disposition of waste rock in the waste rock repository is part of closure activities 
concurrent with operations.  The waste rock will be placed in lifts, filling the available area 
will be performed prior to placement of subsequent lifts.  Once conformed and stabilized, the 
banks will be planted with representative samples of cactus from adjacent areas or from other 
sources.  

10.5.2 FINAL ACTIVITIES OF CLOSING  

At the end of quarrying activities the following measures will be implemented: clearing of 
slopes and stabilization of ridges, treatment or removal of soils impacted by fuel spills (if 
applicable), and monitoring of slope stability.  Table 10-1 summarizes the closing measures.  

10.6 POST CLOSURE MONITORING 

To evaluate the effectiveness of measures implemented during closure, post-closure 
monitoring will be conducted.  Monitoring of the closure will include the physical stability of 
slopes and the determination of vegetation survival after one year.  The quarry does not 
generate liquid effluent and operational water needs are minimal.  For this reason the closure 
plan does not contain measures to monitor water quality, since the risk of contamination of 
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underground or surface water is not significant.  Table 10-2 shows the details of the post-
closure monitoring plan. 

10.6.1 PHYSICAL STABILITY  

The quarry area will be monitored for physical stability by visual inspection.  This monitoring 
will be performed every six months for a period of two years.  This will allow for prediction 
and prevention of possible rock fall and landslides following closure.  Periodic maintenance 
of any drainage structures will also be carried out.  

10.7 RESPONSIBILITIES  

In order to execute the procedures described in the present document, the following 
responsibilities have been identified:  

10.7.1 QUARRY SUPERINTENDENT 

• To ensure that quarry operations are compatible with the Closure and Abandonment Plan.  

• To organize the dismantling of facilities, demolition of structures, removal of machinery 
and handling of waste and debris generated during these activities according to the Plan.  

• To supervise works so that they are carried out in agreement with that described in the 
Plan.  

• To manage, as necessary, the removal of waste materials including establishment of a 
program for companies performing the work to obtain and provide certificates of final 
disposition or treatment reports for wastes.  Provide PERU LNG Environmental Manager 
with the names and permits of all waste management companies for authorization prior to 
allowing them to handle waste material from this project. 

10.7.2 CONTRACTORS  

• To execute the Closure and Abandonment Plan within safety guidelines established by 
PERU LNG.  

• To carry out the dismantling or demolition of structures with respect to the requirements 
in this Plan.  

• To manage the wastes generated as described in this Plan.  

• To supervise work and ensure that sub-contractors act in agreement with the principles 
and procedures established in this Plan.  

• To control documents according to that established in the procedures, reporting to PERU 
LNG as required. 
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10.7.3 ENVIRONMENTAL SUPERVISOR  

• To supervise the execution of the measures for environmental protection and ensure that 
PERU LNG company policies are being followed.  

• To advocate for prevention, minimization and, continuous improvement in the internal 
and external PERU LNG organization. 

• To supervise the cleanliness and final condition of the areas affected by the closure and 
abandonment of the facilities in agreement with the requirements of the Regulatory 
Authority. 

 



 
 
 
 

ESIA GNL-2 Quarry Development Project. Cañete-Perú 10-7 

Table  10-1 Summary of closure measures 

Quarry Component Potential Environmental 
Issues Objectives of Closure Closure Technology Detailed Closure 

Measures 
Time Period for 
Implementation 

PHYSICAL STABILITY OF QUARRY 

• Institutional controls  • Fences and warning 
signs 

• Unstable slopes 

• Landslides. Important 
if people are in the 
area 

• Water erosion (if 
extraordinary rains 
are present) 

• To restrict access to 
unstable areas 

• Conditioning 

• Slope angle 
modification 

• Removal of loose 
debris from rock crests 
and faces 

• Construction of 
drainage structures 

During quarrying 
operations 

PHYSICAL STABILITY IN WASTE ROCK AREA 

• Unstable slopes 
• Spoils piles 

• Landslides. Important 
if people are in the 
area 

• Delays in the recovery 
of the native 
vegetation 

• To restrict access to 
unstable areas  

• To promote 
revegetation 

• Conditioning 
• Institutional controls 

• Stabilize slopes if 
necessary 

• Fences and warning 
signs 

 

During quarrying 
operations 

LAND USE 

• Waste rock area 
• Active quarry area 
• Ancillary structures 

• Land use conflicts • To return to original 
land use 

• Removal of quarry 
infrastructure 

• Dismantle and remove 
structures and 
equipment 

During quarrying 
operations 
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Table 10-2 Post-closure monitoring  

Quarry Components  Quarry Location  Monitoring Method 

In areas of risk  

• Visual inspection of signs and 
fencing 

• Evaluation of the stability high 
risk areas 

Slopes of quarries  

Slopes 

• Visual inspection of cracking 
and ridgelines 

• Identification of fault signals 
• Inspection of crests and strands 

Slopes in rock waste area  Slopes  • Visual inspection of the slopes 

Drainage structures  
Areas with granodioríte rocks  
Filling court yard  • Cleaning and maintenance 
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11.0 

COMMUNITY RELATIONS PLAN 

11.1 OVERVIEW 

The Community Relations Plan (CRP), for the GNL Quarry Extraction Project, Cañete - 
Peru, is designed and implemented according to Peru LNG corporate responsibility policy. 
The CRP defines responsibilities for implementing prevention measures and management of 
social aspects related to the project. 
 
The CRP is a socio-environmental management tool that implements processes to allow for 
socially adequate handling of the company's activities and operations in the area. These 
processes are implemented through an efficient and transparent relationship with interest 
groups and the local population within the areas of influence of the project. 
 

• Peru LNG's vision is that project operations, however short-lived they may be (it is not 
expected to last more than two years), will secure a harmonious relationship with the 
local population and interest groups in the direct area of influence of the project, and 
that they may take part, as much as possible, in the positive impacts derived. 

 
Based on this consideration, Peru LNG has developed a prior information and consulting 
process1, which has allowed all interest groups to properly express their expectations and 
concerns about the project. 
 
This project started with an adequate relationship and no opposition from the interest groups 
in the area of influence. Peru LNG intends to conduct its activities using standards that will 
allow it to continually build trust and involvement with the local interest groups along the 
project expected life. 

11.2 OBJECTIVES 

The primary objectives, which make up the design and implementation of the CRP are to 
identify, analyze and efficiently manage variables and indicators of key social aspects related 
to the execution of the project, in order to maximize potential positive impacts, and to 
eliminate possible negative impacts that could arise during the execution of the project. 
 
The specific objectives are: 
 

                                                 
1 In accordance with Ministerial Resolution Nº596-2002 – EM/DM, Consulting and Citizenship Participation in 
the Process of Approval of the Environmental Studies in the Energy and Mining Sector. 
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 Build and promote communication capacities, both internally and externally, regarding 
global project activities and the socio-environmental aspects that could be affected by the 
operations. 

 Make sure that aspects previously identified as critical are internalized and dealt with at 
the decision making levels of Peru LNG's and its contractor. 

11.3 APPROACH 

The area within Peru LNG that implements the CRP is the Community Relations Department, 
whose specific function in this context consists of designing and executing the different parts 
of the CRP. The design of the different programs that make up the CRP is oriented at 
achieving an efficient management of key points, previously identified during the 
Environmental and Social Impact Assessment process - E/SIA: 
 
 Management of expectations and perceptions of local interest groups. 

 Negotiations and compensation for use of third party’s lands, if it were the case. 

 Management of temporary employment during the construction phase. 

 Minimizing interaction between workers – local population. 

 Minimizing impacts related to project logistics. 

 Minimizing impacts related to the project construction stage. 

11.4 AREA OF INFLUENCE 

In terms of social management, the area of influence is the area affected by some aspect of the 
project. 
 
The area of influence is dynamic and varies according to the stage of the project. The 
construction stage creates a larger area of influence due to logistics, labor, and construction 
activities. During the operational stage of the project, the area of influence is reduced to a 
much smaller area around the facilities. 
 
If the socio-environmental variable is properly managed, the area of influence should be 
reduced during the operational stage of the project at a much faster timeframe. 
 
Due to a number of factors, the project's area of influence has two levels: 
 

 Direct area of influence: The local population, interest groups, private property owners, 
populated areas, and others whose land may be affected by the project's activities. 

 Indirect area of influence: The neighboring districts of the direct area of influence that 
may be indirectly affected by the project building or operation. 
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During the construction stage, the districts of San Vicente de Cañete and Grocio Prado will be 
considered to be inside the direct area of influence. 
 
The largest area of influence will include interest groups in the area where the project will be 
carried out, as well as those people living near the area where the logistic operations involve 
transportation of equipment and materials.  
 
The indirect area of influence consists of the district of Imperial, in the province of Cañete, 
and the districts of Chincha Alta and Pueblo Nuevo in the province of Chincha. 

11.5 GENERAL STRATEGIES 

Peru LNG will follow several strategies to achieve its objectives and vision: 

11.5.1 INFORMATION AND CONSULTING WITH INTEREST GROUPS 

The basis for the management of social affairs and community relations is a permanent, clear, 
and transparent information and consulting process with the different interest groups. The 
company will communicate proactively with all interest groups related to the project, 
regarding management of key aspects and human concerns. 
 
Issues and affairs related with communitarian relations will change according to the stages of 
the project. Adequate planning requires anticipating these changing needs.  

11.5.2 INVOLVEMENT OF THE COMPANY’S DIFFERENT LEVELS 

Management of social affairs and the maintenance of an adequate community relations policy 
require the commitment from each area within Peru LNG, as well as each of its contractors. 
 
Other areas within the company will be informed about the actions that the Community 
Relations Department is carrying out.  The coordination performed will, in turn, be used to 
offer adequate information to the local population. 

11.6 MANAGEMENT STRUCTURE 

Each Peru LNG department and contractor is responsible for properly maintaining community 
relations, as each department and contractor will be required to adhere by and observe Peru 
LNG policies, rules, and standards. Formal subscription to these commitments means 
insuring, from the beginning, that social affairs are handled properly. 
 
Peru LNG's Community Relations Management responsibility and function includes  
managing the relationship or interface with local interest groups, advising the rest of the 
project on the best way to manage these aspects, formally defining strategies for interaction 



 
 

ESIA GNL-2 Quarry Development Project.  Cañete -Perú 11-4 

with the local population, and planning the fieldwork in this area. The Community Relations 
Department should be in permanent contact with the environmental, health and security areas, 
as well as construction areas, regarding topics directly related to the project's operational 
activities. 
 
The Community Relations Department will be in charge of establishing the guidelines for a 
relationship with the local interest groups, which must be observed by construction personnel. 
It will be necessary to establish a follow-up and documentation process for this purpose. 
 
This interaction is considered to be essential to the social management scope of the project, 
through the PRC and the PMAS, to complement the proposed provisions in the 
Environmental Handling Plan that is part of the EIA/S of the project. 

11.7 FUNCTIONS OF THE COMMUNITY RELATIONS MANAGEMENT 

For the purposes of implementing the full scope of the Community Relations Plan, Peru LNG 
will have a specialized team put together specifically for this task. They will act as the 
accepted spokesman between the company and the local population. 
 
The functions of the Community Relations Department are: 
 
• Keep an open-line of communication with Security and Environmental, Operations, 

Human Resources and Institutional Relations areas as well as with Subcontractors. 

• Keep a permanent follow-up of real and potential construction activities through field 
visits. 

• Identify important topics that may be worked on jointly by the local population and the 
company. 

• Direct the communication strategy with the local interest groups and systematize the 
process. 

• Implement the information and consulting process with all local interest groups. 

• Update and handle the information regarding the local interest groups. 

• Coordinate with construction personnel information to be given to the local interest 
groups during meetings concerning the project activities. 

• Relay strategic information from the relationship with local population. 

• Channel the feedback to the company and recommend the corresponding actions. 

• Coordinate with the Environmental, Health and Security Areas the process to follow to 
communicate security, environmental, health and personal protection measures. 

• Make sure all workers under the company’s responsibility follow safety, health, 
environmental and personal protection procedures. 

• Anticipate and alert line managers and supervisors about problems (potentially conflictive 
situations, incidents or other affairs related to the social area) and recommend a plan of 
action. 
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• Help with the training process by coordinating with Human Resources Management and 
the Community Relations Plan. 

• Help to establish the identification and methodology for compensating for any damage 
caused that may be related to construction activities. 

• It has been identified that the access road belongs to the Ministry of Agriculture and the 
company has started the procedures to be granted the right of way, however,  in the event 
that there is any negotiation with a third party about the use of the land, the CRM will 
participate to support it. 

• Advise before any specific problems occur and assist with the mediation between the 
company and affected people. 

 
Within the Community Relations Plan, the following activities are considered during the 
planning and construction / operation stage.  Table 11-1 details the relative time that will be 
spent on the different tasks. 

Table 11-1 Relative time for different tasks 

Activity Planning stage Construction – 
Blasting stage 

Relevant programs in the Community 
Relations Plan 

Management of 
perceptions and 
expectations of the 
interest groups 

High activity 

Permanent 
Information and 
Consulting 

High activity  Communication and consulting program 

Negotiations and 
agreements for the 
use of lands 

Low Activity 

Writing and 
negotiation of 
contracts 

Low activity 

Solving changes in 
the project areas 

Negotiation Agreements to establish the 
right of way (Use of Land), if necessary. 

Temporary 
employment 
management 

Medium activity 

Identification of 
potential workers 

Medium activity  

Monitoring the 
Program 
Implementation 

Local Personnel Temporary Employment 
Program 

Minimizing Worker 
and  Local 
Population 
Interaction 

Medium activity  

Consulting and 
establishment clear 
rules for workers 
with Human 
Relations. 

High activity 

Monitoring  the 
implementation of 
the process 

Communication and Consulting Program 

Community Relations Training Program 
for Project Personnel.  Training for 
complying with Code of Conduct. 
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Activity Planning stage Construction – 
Blasting stage 

Relevant programs in the Community 
Relations Plan 

Minimizing impacts 
regarding project 
logistics activities 

High Activity 

Informing the local 
population and 
interest groups 

High Activity 

Informing the local 
population and 
interest groups 

Communication and Consulting Program 

Emergency Response Plan to be 
coordinated with the Environmental, 
Health and Security Managements. 

Minimizing impacts 
regarding the 
construction stage 

 

High Activity 

Informing and 
consulting with the 
local population 
and interest groups 

High Activity 

Informing and 
consulting with the 
local population 
and interest groups 

Communication and Consulting Program 

Emergency Response Plan  

Dust control Plan (see EMP) 

Noise Management Plan (see EMP) 

Socio- 
Environmental 
Management Tools 
(Health Program 
and Training 
Program)  

High Activity 

 

High Activity 

Implementing 
projects 

According to the CMP 

 

 
The Community Relations Plan includes: 
 
• Community Relations Training Program for the Project Personnel. 

• Local Personnel Temporary Employment Program. 

• Communication and Consulting Program. 

• Use of Land Negotiation Program, if necessary. 

• Health Program. 

• Training Program. 

 
Additionally, the following is attached to the Community Relations Plan: 
 
• Worker Code of Conduct 

 
The Community Relations Plan will be progressively updated, as more information is 
obtained, to comply with good corporate practice standards and can be applied to the local 
and regional community. 
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11.8 COMMUNITY RELATIONS TRAINING PROGRAM FOR THE PROJECT 
PERSONNEL 

The conduct of a project workforce has historically been one of the most serious sources of 
social impacts. Frequently, the local population of a project intervention area voices their 
concerns about the conduct of the project work force and how they should be supervised. In 
order to handle this aspect, Peru LNG will prepare a Training Program for its workers and 
contractors about the company policies and actions regarding social matters, including 
environmental education. 
 
The program will be complemented with the scope of the Environmental Management Plan, 
part of the EIS/A, and will aim to assure that: 
 
• All workers understand the social affairs the come with the project. 

• All workers understand Peru LNG's requirements and commitments regarding the project. 

• All workers know and understand the consequences of not complying with the rules 
established under Peru LNG Code of Conduct. 

 
The program applies to all Peru LNG employed workers or its contractors involved in any 
field activity associated with the project. 
 
The program will include extensive information about: 
 
• The company social responsibility policy. 

• The Worker’s Code of Conduct.  

 
In order to implement the Training Program for company workers and contractors, specially 
prepared information will be distributed to each participant. The content will be presented, 
questions will be answered and personnel suggestions regarding unforeseen social 
management measures will be taken into account. 
 
Before beginning the construction stage, project personnel in the field will receive a special 
induction from the Peru LNG Community Services Department. This initial induction will 
help establish a training course for the rest of the project. 

11.9 TEMPORARY EMPLOYMENT PROGRAM FOR LOCAL PERSONNEL 

In the project area, one of the expectations of the local population refers to employment 
opportunities that the project may generate, as suggested by the local interest groups in the 
area of influence. However, real opportunities are fewer than the population expects, due to 
the characteristics of the project. This fact presents additional risks, as unemployed people 
will move closer to the project areas in search of work, which would generate additional 
social impacts. 
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In order to handle these impacts, Peru LNG will develop a Temporary Employment Program 
for Local Personnel. The objectives of this program are: 
 
• Maximize the number of local personnel hired in the project direct area of influence. 

• Minimize local expectations in terms of potential employment. 

• Prevent the migration of unwanted people towards the project areas in search of work. 

The migration trend depends on the job expectations that may arise in the area and by the 
benefits derived from the project. 
 
The Communication and Consultation program aims at avoiding the unwanted migration by 
informing clearly about the scope, goals and action of the project, within its corporative 
responsibility policy, in order to significantly reduce any excessive distortion or expectation 
that the population around the project area of influence may have. 
 
This objective will have to be complemented in coordination with the State to minimize 
obstructions or pressure against the project activities. 
 
This program will have the following guidelines: 
 
• Members of the population directly impacted by the project will be preferred over others, 

as long as they qualify technically and meet the company requirements and provisions in 
the SMP. 

• Peru LNG will communicate conditions and labor restrictions that will apply to 
employment of local workers. The local population will be told how many workers will be 
hired, for how long, the kind of experience required and labor conditions. Such conditions 
and restrictions will be communicated by the offices that will be opened with this purpose. 

• Peru LNG will communicate clearly the limited opportunities for work, so as to 
adequately manage expectations. This will include a clear explanation of available jobs 
and its respective duration. 

• Peru LNG has been carrying out, and will continue to carry out, a campaign in the project 
area of influence about restrictions on employment. The objective is to prevent 
immigration to the area. 

Peru LNG will provide a medical exam to workers before work starts. 

11.10 COMMUNICATION AND CONSULTING PROGRAM 

Permanent communication and consulting with interest groups make up the essential 
processes for the management of social affairs, as well as promoting and strengthening  
positive relations with the local population and other interest groups. Peru LNG is committed 
to making a clear, transparent and continuous consulting process with the interest groups for 
the duration of the project. 
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The objectives of the consulting program are the same for the whole Community Relations 
Plan: 
 
• Build communication channels for internal and external understanding of global activities 

and aspects that can be impacted by the project. 

• Ensure that all topics are understood and dealt with at the management level of Peru LNG 
and contractors. 

• Generate permanent feedback for the CRP and the EMP of the EIA/S, by including local 
population opinions, concerns and consultation regarding the project activities. 

 
The communications and consulting process began with the Environmental and Social Impact 
Assessment (E/SIA) for the GNL-2 Quarry Extraction Project 
 
This process has been designed and implemented according to the following guidelines: 
 
a. The Community Relations Guide, proposed by the Ministry of Energy and Mining, 

(MEM - 2001). 

b. The International Financial Corporation's (IFC) guidelines and the World Bank, in the 
document Doing Better Business Through Effective Public Consultation and 
Disclosure, A Good Practice Manual (IFC, 1998), applicable to projects receiving 
international agency financing. 

c. Ministerial Resolution N° 596 - 2002 - MEM/DM, Consulting and Citizen Participation 
in the Environmental Assessment Approval Procedure in the Energy and Mining Sector 
Regulations. 

 
Methodology and Tools 
Along this process, INFORMATIVE WORKSHOPS have been carried out in San Vicente de 
Cañete, Grocio Prado, Jahuay and Topará. PARTICIPATIVE EVALUATION 
WORKSHOPS (Participative Rural Diagnostics), conduct surveys and interviews with key 
people in Grocio Prado, San Vicente de Cañete and Topará.  
 
Communication and consulting make up part of a permanent process, and regular meetings 
are conducted with key local interest groups throughout the duration of the project, to 
properly inform on the implementation of the Environmental Management Plan and the 
Community Relations Plan. 
 
The central topics are related to transportation and logistics, local employment, social and 
environmental impacts monitoring, as well as other topics or general perceptions related to the 
project. 
 
Many of the impacts refer to the perceptions that people may develop regarding the project. 
Independently of whether their perceptions are based on facts, they can act upon them, in 
favor of or against the project. Therefore, these perceptions must also be dealt with. 
 
The Community Relations Management will deal with the Communication and Consulting 
Program. Representatives of the Community Relations Department will meet with the 
population and local interest groups to inform and communicate with them. Should it be 
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necessary, the Community Relations Department will call upon other people within the 
company to provide more detailed information on technical aspects. 
 
Direct meetings with the local population and interest groups are considered by Peru LNG to 
be the most important in the consulting process, therefore the following guidelines will be 
taken into account: 
 
• The local population will be called upon to participate in the communication and 

consulting meetings in order to provide information about the project and environmental 
and social impact management measures. The local authorities will be invited. 

• Communication and consulting mechanisms will be designed to invite consultation. Radio 
communication will be prioritized. 

• Objectives and consulting meetings will be planned and defined beforehand. Such 
objectives and their agendas will be flexible, so that any unforeseen topics that may come 
forth can be included in the meeting. The purpose of the meeting and the agenda will be 
made known to the population before the meeting. 

 
The communication and consultation process will be documented; noting the time, place and 
number of participants in the meeting, as well as topics discussed and the agreements arrived 
at. These measures will serve to insure easy monitoring of all activities. 

11.11 LAND USE NEGOTIATION PROGRAM 

The negotiations for agreements on the use of the soil and the right of way are positive 
impacts as long as they generate potential benefits. If negotiations are implemented 
inadequately, they may turn into significant sources of negative impacts and social friction. 
 
It is most likely that the Land Use Negotiation program will not be used for the GNL-2 
Quarry Exploitation Project, Cañete-Peru because the access areas currently belong to the 
Ministry of Agriculture and the company has started the procedures to be granted the right of 
way. 
 
In the event that some negotiation would become necessary, the guidelines to be included are 
the following: 
 
• Insure a transparent negotiation process and agree on a fair price. 

• Generate trust in the local population so they feel that the process will be carried out in a 
fair and transparent manner. 

• Complete the process on the planned dates, to initiate construction and blasting activities 
according to the schedule. 
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11.12 HEALTH PROGRAM  

Peru LNG's Health and Safety Department will elaborate a Health and Medical Support 
Program in case incidents occur, or when preventive campaigns are needed in the project area 
of influence. 
 
The objective will be to ascertain the presence of a team of health professionals, trained to 
vaccinate and attend to project workers and the local population when necessary through 
preventive campaigns, or in the event of accidents that may occur, as a consequence of the 
project activities. 
 
This program will have the necessary human resources, medicines and equipment to respond 
to an emergency. 
 
The objective of such measures is to minimize any possible risk to the population, as well as 
the risk to the workers. 
 
Within the activities to be developed within this program, we suggest: 
 
• Communication about good hygiene, health and prevention of diseases common in the 

area, such as Acute Respiratory Infections (ARI’s) and Diarrheal Diseases. 
• Communication about nutrition for community-based organizations:  community 

kitchens, “vaso de leche” communities and “school breakfast” communities. 
• Campaigns to inform about the use and home treatment of water for human 

consumption. 

11.13 TRAINING AND EDUCATIONAL PROGRAM 

The purpose of this program is to train and to give basic knowledge to strengthen economic 
activities performed in these areas, as well as to improve competences of people and 
organizations by Training Workshops. 
 
By transmitting the necessary knowledge, we are promoting people and companies to allow 
activities that are not related to short-termed activities such as construction and operation of 
the quarry. 
 
This program does not substitute the local entities or the Government in promoting 
development.  In the same manner, this program’s actions and activities will include Strategic 
Development Plans developed by the Municipalities in the project area of influence. 
 
Among the activities to be developed by this program, we suggest: 
 
• A Leadership Workshop:  Aimed at the citizens, politicians and social actors to help 

strengthen their institutions. 

• A Creation and Training Workshop:  Aimed at companies, for entrepreneurs and micro 
investors interested in learning about business planning. 
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• Training for teachers in the area of influence in environmental education and health, the 
project activities, and impacts and benefits. 

• Talks for students and parents,about project activities, impacts and benefits. 

• Promotion and encouragement of reading in school. 
 
Additionally, when finally authorized and made viable, during the project we can consider: 
 
• Use some of the quarry material to build the river wall in the Topará sector. 

• Other activities to be implemented and coordinated with authorities and within the 
framework of the Strategic Development Plan. 

 
The general criteria to manage this Program are: 
 

1. It should benefit first and foremost all of the local population in the project area of 
influence. 

2. It should be sustainable and as much as possible should contribute to local and/or 
regional development. 

3. The active participation of the local population or interest groups in the area should be 
ascertained.  

11.14 WORKER’S CODE OF CONDUCT  

During the communication and consulting process, the interest groups have expressed their 
concerns regarding the potential impact the project workforce may produce. 
 
In this sense, Peru LNG has drawn up a Worker Code of Conduct to minimize, and whenever 
possible, eliminate all negative impacts associated with the project's workforce.  
 
This Code of Conduct applies to the GNL-2 Quarry Exploitation Project, Cañete - Peru.  
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11.15 WORKER CODE OF CONDUCT PROPOSAL 

Introduction 
 
Peru LNG S.R.L (“PERU PLNG”) is responsible for the construction and operation of the 
Liquefied Natural Gas Plant and required marine installations (collectively known as the 
"Liquefied Natural Gas Exportation Project"), as well as any other associated commercial 
activities (the "Project”).  
 
The Project also includes activities that are carried out to extract rock from the quarry GNL-2, 
located inside the Peru LNG S.R.L. concession. The mining property involved makes up a 
total surface of 500 hectares.  The point of access is located at Km 168 on the South Pan 
American Highway, in the Department of Lima. 
 
The areas to be used in the quarry extraction activities include: 
 

• Access roads: to the quarry, to the dump pits, to the magazine, 
• Accumulation and selection area (6 Ha), 
• Area for damp pit (17 Ha), 
• Temporary facilities for mining contractor (4 Ha). 

 
PLNG has identified, with the help of authorities and the local population, a series of topics 
related to the Worker's behavior. They must be considered, in order to avoid or minimize any 
adverse effects, either social or environmental regarding any aspect of the project. 
 
The term "Workers" refers to all people directly hired by PLNG and all permanent or 
temporary personnel hired by any contractor or subcontractor that provides services to PLNG. 
 
The terms "Project Vehicles", "Project Transport Units", or "Project Vessels" mean vehicles, 
transport units or vessels provided or operated by PLNG or any of its contractors or 
subcontractors. 
 
The term "Project Area" means the Plant, any connected quarry, any office and any other 
PLNG owned or operated facilities that work on the Project itself, excluding PLNG 
operations and offices in the city of Lima.  
 
OBJECTIVE 
 
The objective of this Code is to avoid or minimize, as much as possible, any negative impact 
that could be produced as a consequence of interrelations between the Workers inside the 
local areas of influence and the outskirts of the Project Area.  
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ASSENT 
 
• Each of the Workers will receive a written copy of this Code as a part of the induction 

process. Additionally, a copy of this Code will be available in a visible place in each Area 
of the Project.    

• As a requirement to be hired, all Workers must sign a copy of this Code, where they 
acknowledge it and certify they have read it and accepted its terms, promising to comply 
with its terms thoroughly and at all times. 

• Any question related to this Code or any regulation within it must be addressed by a 
representative designated by Peru LNG Community Relations Manager  (CRM). 

• The Workers are obliged to comply with the rules and procedures indicated in this Code, 
so as to maintain good relations with the local communities in the direct area of influence 
of the Project.   

• Any worker may be subject to disciplinary actions and/or may be fired if their behavior 
while he was employed by PLNG went against the rules stated in this Code.    

• This Code can be modified at any moment by PLNG, in which case PLNG will 
immediately deliver a written copy of said change to each Worker, in accordance with the 
assent procedure explained before. 

 
Rules regarding the local population  
 
• The local population is defined as all people that live within the direct area of influence of 

the Project, or in the areas used for the transportation of equipment and materials required 
for the construction or operation stages of the Project.   

• All workers are expected to behave adequately at all times and must avoid improper 
relations with the local population.    

• Any public release about the Project must be approved by the PLNG General Manager or 
the person he appoints. 

• The PERU PLNG Community Relations team has been authorized to interact with the 
local population and request and receive their comments, suggestions and complaints, 
according to corresponding procedures created specifically for that purpose. Therefore, 
the Workers will not interrelate with the local population without the express consent of 
the PLNG Community Relations team. 

• All Workers shall avoid any discriminatory conduct based on gender, age, disability, race, 
language, culture, political affiliations, philosophy, religion, or any other illegal basis. 

• All Workers must comply with, at all times, all applicable environmental rules and 
regulations, including complying with the social and environmental responsibilities PERU 
PLNG has implemented based on the applicable Environmental Impact Assessment. 

• Should the Worker fail to comply with the present Code, or behave in such a way that 
he/she creates a problem with the local population, the corresponding action must be 
communicated to the Community Relations manager, detailing what happened, so that the  
PLNG Community Relations office can carry out an investigation. 

 



 
 

ESIA GNL-2 Quarry Development Project.  Cañete -Perú 11-15 

Rules regarding the Project Pre-construction, Construction, and Operations stages: 
 
• All Workers are required to show at all times a transparent and honest behavior, and a 

high level of personal responsibility and professionalism, either in or out of the Project 
Area.   

• All Workers shall comply with all applicable laws, rules and regulations.  

• PLNG requires all Workers to take the medical exams necessary to work and enjoy good 
health. Workers shall immediately inform medical staff in the Project Area about any kind 
of sickness or symptom that may affect their ability to carry out their work-related 
obligations properly.   

• Workers shall use adequate personal protection equipment during their activities in any 
Project Area or property, including Project Vehicles and Vessels. 

• Workers are not allowed to smoke or make an open fire within or in the surroundings of 
the Project Area or near any Project Property, including Project Vehicles and Vessels. 

• The medical staff in charge of the project shall authorize possession and use of drugs 
within the area of influence of the project. 

• Workers are forbidden to possess, use or carry any kind or illegal drugs, medical 
paraphernalia, narcotics or alcoholic beverages within the Project Area or any Project 
property, including Project Vehicles and Vessels. 

• Workers are not allowed to possess or carry weapons, such as firearms, explosives, 
ammunitions, knives, clubs, etc., within the Project Area or any Project Property, 
including Project Vehicles and Vessels. 

• All Workers shall report any conflicts of interest in writing to their supervisor.  

• Workers shall not receive or hand over money, goods or other objects of value in order to 
obtain benefits, receive favors or influence decisions benefiting PLNG, third parties, or 
themselves. 

• Workers shall not use PLNG funds or equipment or other articles provided by PLNG for 
their personal benefit or any other unauthorized use.  

• Workers shall keep all information related to the project in the strictest confidence. 

• Workers shall carry an easily detectable ID card at all times whenever they are inside any 
Project Area. Workers shall show their ID card to go in or out of any Project Area, or to 
use transportation provided to the Workers. It is not necessary to carry the ID card when 
outside of the Project Area, unless the Worker is carrying out a business related task.  

• No Worker may possess or withdraw any archaeological remain from the Project Area 
such as ceremonial jars, pottery, or similar objects. If a Worker were to find such a piece 
in any Project Area, the Worker shall immediately stop work and notify his supervisor, 
who in turn will report the finding to the PLNG archaeologist, so as to carry out the proper 
procedure. 

• Pets are not allowed in any Project Area.  Fishing is also forbidden. 
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• Any information or contract related to the work shall necessarily be provided or signed at 
the offices in Lima, Cañete, Chincha or others. Information on local contracts will not be 
placed on any entrance door in any part of the Project Area. 

• For industrial security reasons, Workers may not approach entrance doors or access points 
to any Project Area for personal purchases. 

• For industrial security reasons, Workers may not abandon any Project Area without 
permission. Local Workers will be transported to their residence in transport units 
provided by the Project. Project Transport Units may not make unauthorized stops.   

 
Rules regarding Transportation of Cargo to PLNG Installations or connected 
businesses: 
 
• Project Vehicles may not make unauthorized stops in towns or cities in any of the routes 

used to supply construction materials for the construction of operation of the Project or 
connected business. The only exception is in the case of an emergency. 

• Project Vehicles must comply with the schedules and the maximum and minimum speed 
established by the company. 

• Workers operating a Project Vehicle may not carry passengers other than PLNG Workers, 
unless allowed by a supervisor.  

• Workers must comply with all traffic laws at all times, and according to guidelines 
provided by PLNG. 

• Project Vehicles may not use routes other than those designated on the road permit or 
logistic plan, except in emergencies or when authorized by a PLNG supervisor. 

• Workers operating a Project Vehicle may not transport cargo on said vehicle unless he/she 
has obtained permission and authorization for the transportation of said cargo. 

• Workers operating a Project Vehicle must remain in permanent contact with home base 
and are forbidden to inappropriately use communication devices on any Project vehicle. 

 
Some aspects and situations may have not been described in this Code. In such case, Workers 
are expected to behave and make decisions in such a way that they reflect the highest ethical 
standards. 
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Commitment 

 
I have received, read and understood the Code of Conduct for Peru LNG S.R.L. workers. 
I agree to adhere to this Code, and I promise to comply at all times, with the rules and 
regulations established herein. 
   
I am completely aware that I may receive disciplinary sanctions, and may even be fired, 
if my behavior, on or off the job, does not comply with the established rules. 
 
All of this information has been provided to me during the induction process, thus I sign 
this agreement. 
 

Cañete,   200_. 
 
 
Worker’s Personal Information 
 
Names: 
 
Last Name: 
 
Place and Date of Birth: 
 
Address: 
 
Position: 
 
 
Company you work for: 
 
Department: 
 
Signature: 
 
Date: 
 
 
Supervisor: 
 
Department: 
 
Signature: 
 
Date: 
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EVALUACIÓN CLIMATOLÓGICA Y METEOROLÓGICA 
 
 
I. GENERALIDADES 
 
 
En las últimas décadas el clima viene presentando cambios importantes en su variabilidad, 
como la ocurrencia más frecuente de fenómenos climáticos tales como  los episodios del 
fenómeno El Niño,  o eventos extremos de carácter local (lluvias intensas, vientos fuertes, 
etc). 
 
Las características climáticas en la costa están reguladas por la presencia de controladores 
climáticos (a gran escala) tales como el Sistema de Alta Presión del Océano Pacìfico Sur 
(Figura 1), Zona de Convergencia Intertropical - ZCIT donde confluyen los vientos Alisios 
del Sur-Este y del Nor-Este, la Cordillera de los Andes y el relieve y la orientación de la línea 
costera peruana, así como la Zona de Convergencia del Atlántico Sur  y mediante 
teleconexiones la Zona de Convergencia del  Pacífico Sur, la Corriente fría Peruana del 
Océano Pacífico, la Alta de Bolivia (en altura, sobre los 10 km), Sistema  de circulación 
antihoraria de Alta Presión del Océano Atlántico, etc.  
 
El núcleo del Anticiclón Semipermanente ubicado en el Pacífico Sureste genera flujos 
divergentes en niveles bajos que influye a lo largo de la costa norte chilena y costa peruana. 
El Anticiclón durante el año muestra diferentes posiciones e intensidades. En la Figura 1 se 
presenta la posición e intensidad para un mes representativo de verano (enero) y de invierno 
(julio). En verano se encuentra más hacia el sur, presentando valores más bajos, y en invierno 
valores más altos debido a que se ubica relativamente más hacia el norte.  
 
Figura 1 Comportamiento de la comportamiento de la presión atmosférica al nivel del mar: 

ENERO (verano)  y JULIO (invierno) 
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CIRCULACIÓN ATMOSFÉRICA 
 
La circulación atmosférica a escala sinóptica (gran escala) en niveles altos (mayores a 10 000 
msnm) en verano tiene una predominancia de vientos del Este (E) o del Noreste (NE), los 
cuales son modulados por la posición e intensidad de la Alta de Bolivia, sistema atmosférico 
que favorece el ascenso del aire húmedo desde los niveles bajos de la atmósfera tanto de la 
vertiente occidental como oriental de los Andes. En las estaciones de otoño, invierno y 
primavera los vientos son del Oeste (W), Noroeste (NW) o Suroeste (SW) y la Alta de Bolivia 
no está presente, motivo por el cual hay escasez de lluvias.  Respecto a la circulación 
atmosférica en niveles medios (aprox. 5 000 msnm), en verano (sobre la cordillera) si los 
vientos  del Este (E) superan los 15 m/s, es alta la probabilidad de la ocurrencia de “trasvase”,  
lluvias en la cuenca media y baja del río Cañete, que ocurre ocasionalmente desde el litoral 
hasta los  3500 msnm.  En verano, entre los 1500 a 3000 msnm, el viento tiene mayormente 
componente Norte, el cual fluye paralelo a la vertiente occidental de los Andes; por debajo de 
1500 msnm, en otoño, invierno y primavera el viento en este nivel y en superficie tiende a 
tener componente Sur (vientos Alisios) y son más persistentes que en la estación de verano, 
ello se debe a la intensificación y desplazamiento hacia el norte de su generador, el Anticiclón 
del Pacífico Sur. 
 
TEMPERATURA DEL AIRE 
 
La temperatura es un elemento meteorológico trascendental que influye en los diferentes 
procesos atmosféricos y en el ecosistema.  Las temperaturas extremas, es decir la máxima y 
mínima, presentan una variabilidad que depende de las condiciones atmosféricas (estación, 
cobertura nubosa, estabilidad atmosférica, humedad del suelo, etc), generalmente la 
temperatura mínima se presenta alrededor de la hora de salida del sol y la temperatura 
máxima después del mediodía. 
 
PRECIPITACIÓN 
 
El periodo de lluvias agrícolamente importante en la sierra se inicia en el mes de setiembre y 
finaliza en el mes de abril del siguiente año, pero la precipitación se concentra principalmente 
entre los meses de enero, febrero y marzo (verano).  SENAMHI (2004) presenta la 
distribución de la precipitación en la cuenca del río Cañete, (Figura 2) que muestra que  las 
lluvias en la zona árida  costera alcanzan desde 10 mm/año en las localidades más bajas y 
hasta aproximadamente 50 mm/año en las cimas de las primeras estribaciones andinas, 
cantidades muy pequeñas para satisfacer las demandas. 



 
 
 

EIA y EIS Proyecto de Explotación de Cantera GNL2 Cañete - Perú 2.1-3 

 
Figura 2 Distribución de las precipitaciones en la Cuenca del Río Cañete  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ref. Bib. N° 3 

 

Existen referencias históricas que indican que en la ciudad de  Lima y localidades aledañas 
han ocurrido tormentas (lluvias intensas con truenos) los años en los cuales generalmente 
ocurrieron episodios El Niño: 1541, 1634, 1680, 1720, 1747, 1794, 1803, 1884, 1891, 1894,  
,1897, 1900, 1925, 1932 (caudal máximo en el río Cañete 850 m3/s, el 20 de febrero) , 1940, 
1944, 1951, 1953, 1957/58, 1963, 1964, 1972/73, 1976, 1982/83, 1997/98, 2002, con 
intensidades entre débiles, moderados e intensas. En Cañete, en setiembre de 1715 y febrero 
de 1874 ocurrieron lluvias intensas. 
 
En la cuenca de interés (parte baja de la cantera), objeto de estudio desde fines de otoño, 
invierno  e inicios de primavera es común la presencia de lloviznas y neblina (incluso nieblas) 
matinales o después de la media noche, la misma que es la principal fuente de humedad para 
la vegetación de formas xerofíticas en estas cuencas áridas. En verano normalmente ocurren 
lluvias ligeras y ocasionalmente se registra precipitaciones trazas, vale decir, lluvias de 0,1 
mm/m2, pero ante la presencia del fenómeno El Niño o fenómeno hidrometeorológico 
extremo o un trasvase, las lluvias pueden alcanzar valores muy superiores. 
 
HUMEDAD RELATIVA 

 
El valor de la Humedad Relativa indica el grado de “saturación” de humedad de la atmósfera, 
la misma que depende fundamentalmente de la temperatura del aire, donde el valor próximo a 
100% indica la presencia de nieblas, ocurrencia de llovizna o lluvias. En esta zona árida la 
principal fuente de humedad para las escasas precipitaciones es el Océano Pacífico, ya que no 
hay presencia de superficies de vegetación ni bosques, ni cursos u otras superficies de agua; la 
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humedad que logra trasvasar los Andes  es generalmente muy pequeña para precipitar sobre 
los valles costeros.  
 
Los valores máximos de la humedad relativa se suelen dar, en situaciones normales, en las 
primeras horas de la mañana (alrededor de las 7 am), en tanto que las humedades mínimas 
suelen ocurrir pansando el medio día (entre las 13 y 14 horas), excepto en situaciones de 
ocurrencia de lluvias o lloviznas, que es cuando ocurren notables incrementos de la humedad 
atmosférica la cual llega al 100 %. 
 
VIENTO 

Los vientos en las regiones tropicales, a escala de valles y en niveles superficiales son 
generados por la diferencia de calentamiento de las superficies; a mayor escala y en áreas de 
relieve casi uniformes, como la zona litoral, son gobernados por los vientos Alisios (Sureste), 
siendo modificados por la fisiografía de la localidad, así como por la circulaciones locales a 
menor escala.  Es así que el viento en el área de evaluación es un elemento meteorológico 
poco variable en dirección; durante el día es ascendente y sigue la dirección del eje de la 
quebrada, aumentando la velocidad a partir de mediodía, en tanto que en la noche el viento se 
debilita manifestándose como calmas e incluso invierte su dirección. Otra circulación a nivel 
local que se suele presentar y que se puede adicionar a la mencionada anteriormente es la 
brisa de valle-montaña, que configura vientos diurnos ascendentes hacia las laderas y por la 
noche vientos descendentes hacia las partes bajas de la quebrada. Figura 3. 
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Figura 3 (a y b) Tipos de Vientos locales 

 
a) Viento de Valle 

 

 

 

 

 

 

 

 

b) Brisa de valle y montaña 
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II. ANALISIS DE LA INFORMACIÓN CLIMATOLOGICA 

 

2.1 CARACTERÍSTICAS CLIMÁTICAS DE LA ZONA DE INTERES 

 
El área objeto del presente estudio es el área de Cantera que se ubica en la parte alta de la 
Cuenca Culebrilla, desde la intersección de las Quebradas Culebrilla y Cerro Hueco, desde los 
900 a los 1450 msnm, en la Provincia de Cañete del Departamento de Lima. La zona presenta 
un tipo de clima Arido, con nula o escasa precipitación y temperaturas relativamente altas 
durante el día, en promedio 31 °C, y por la noche en promedio 17 °C. No obstante estas 
características, la cantera está expuesta a eventos climáticos extremos tal como es fenómeno 
El Niño, donde el régimen térmico y principalmente el hídrico se alteran considerablemente. 
 
Según la clasificación de las Zonas de Vida de Tossi, la localidad está catalogada como ds-S, 
es decir, Desierto superárido Subtropical. 
 
El clima de la zona es árido, debido a los movimientos verticales descendentes que impiden el 
desarrollo de nubes convectivas (nubes generadoras de lluvias). Por otro lado la capa de 
inversión térmica generada por esos movimientos descendentes (subsidencia) es más débil a 
esta altura respecto a altitudes más bajas o más costeras y también es más dinámica en cuanto 
a su ubicación altitudinal como a su intensidad (espesor), asimismo que presenta una fuerte 
variación en su ubicación en los periodos diurnos y nocturnos.  
 
Por su ubicación y configuración topográfica y fisiográfica, el área de interés está sujeta a 
circulaciones locales variables y complejas.  En verano la variación diurna del viento es 
menos definida debido al fuerte calentamiento de la superficie accidentada y desértica (mayor 
cantidad de radiación solar incidente) la cual crea u origina una capa de mezcla del aire (capa 
límite planetaria) en la medida que el viento incrementa en su velocidad, incrementando 
sustancialmente también los procesos de mezcla o dispersión de las partículas o gases por 
cuanto la estabilidad atmosférica es la menor en el año.  Asimismo, durante esta estación hay 
una fuerte transferencia vertical de calor, humedad y otras propiedades, que se acentúa en 
horas de la tarde, manifestándose con frecuencia con el desarrollo de nubes cumulos o 
estratocúmulos (nubes de buen tiempo) sobre la cimas de los cerros aledaños. Durante los 
periodos de El Niño fuerte o moderado suelen ocurrir lluvias de corta duración que pueden 
repetirse varias veces en la estación, tal como ocurrió en los veranos de 1541, 1634, 1680, 
1720, 1747, 1794, 1803, 1884, 1891, 1894,  1897, 1900, 1925, 1932, 1940, 1944, 1951, 1953, 
1957/58, 1963, 1964, 1972/73, 1976, 1982/83, 1997/98, 2002.   Corroboran la ocurrencia de  
estos episodios, el material aluvial depositado en la parte media  de las cuencas vecinas 
(Cañete y Topará)  Estos episodios lluviosos se deben a la  disminución de la presión 
atmosférica a valores iguales o menores a 1008 hPa en la franja costera y al incremento de la 
temperatura superficial del agua del mar en 2 °C a más,  originando la desaparición o el 
debilitamiento significativo de la habitual estabilidad atmosférica, lo cual favorece el ingreso 
de mayores cantidades de humedad desde el océano por las estrechas quebradas y valles,  que 
al ascender por las empinadas laderas se enfría, se satura y forma nubes convectivas, las que 
pueden llegar a originar en ocasiones extremas considerables lluvias e inclusive ocasionales 
tormentas. 
 
En otoño, invierno y primavera la subsidencia es más intensa, principalmente en setiembre, la 
cual es generada por el Anticiclón del Pacífico Sur, que crea una capa de inversión térmica, 
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siendo ésta la que determina el tiempo y clima de las localidades situadas en las 
inmediaciones, como es el caso del área de interés, la misma que en horas diurnas se 
encuentra en altitudes por debajo de la capa de inversión térmica y dentro de la capa térmica 
en horas nocturnas. Una importante manifestación de esta subsidencia (movimientos 
verticales descendentes) es la predominancia de escasez o ausencia de nubosidad tanto 
durante el día como en la noche, en altitudes ubicadas dentro y sobre la capa de inversión 
térmica. 
 
En la zona la circulación de tipo local se manifiesta con la presencia de el “viento de valle” y 
el “viento de drenaje” o ladera; durante el día el viento es a lo largo del eje de la quebrada y 
hacia las partes altas de la misma, y durante la noche el viento se debilita considerablemente e 
incluso puede llegar a registrar prolongadas calmas o invertir su dirección, restringiéndose 
sustancialmente el espesor de la capa de mezcla, limitando los movimientos verticales con la 
posibilidad de presentar tendencia a flujos laminares (vientos horizontales). 
 
2.2 ANÁLISIS DE ELEMENTOS CLIMÁTICOS 

Para el estudio climático se han considerado las estaciones meteorológicas cercanas a la zona 
de interés (Cuadro 1). 
 

Cuadro 1 Estaciones meteorológicas y ubicación 

 
Nombre Latitud (°S) Longitud (°W) Altitud (msnm) 
Cañete 13° 04’ 76° 20’ 150 
Pacarán 12° 51’ 76° 03’ 721 
Huancano 13° 36’  75° 57’ 1 006 

 

2.2.1 TEMPERATURA DEL AIRE 

 
La zona de estudio queda bien representada por los datos de temperatura del aire de la 
estación Huancano la misma que se encuentra ubicada a la misma altitud que la zona de 
interés y porque presenta muy similares características en los procesos de interacción física y 
dinámicos entre los medios oceánico, continental y atmosférico. 
 
Las temperaturas extremas en la zona presentan baja variabilidad interdiaria y mensual, 
siendo que la amplitud de la oscilación anual de las temperaturas extremas promedio está 
entre rangos de 3 y 4 °C, tanto para las máximas como para las mínimas, lo que indica una 
poca variabilidad estacional del tiempo atmosférico dado que esta variable en la localidad  
depende básicamente de la radiación solar incidente y de la dinámica de la Capa de Inversión 
Térmica. 
 
Las temperaturas máximas mensuales presentan valores a nivel promedio que van desde 26,1 
°C (setiembre) a 29,2 °C (marzo), en tanto que la temperatura mínima varía de 12,9 °C (julio-
agosto) a 17,2 °C (marzo).  Figura 4a. 
 
Sobre esta cuenca domina la subsidencia, es decir en la capa donde existen movimientos 
verticales descendentes, la subsidencia estabiliza la atmósfera, restringiendo los movimientos 
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verticales ascendentes y por lo que el aire más bien queda confinado a esa capa o tiende a 
moverse horizontalmente si hay viento.   
 
Así mismo Pacarán presenta las temperaturas máximas del aire más altas en verano hasta 29 
°C (febrero-marzo) y la temperatura mínima de 18 °C (febrero). Por otro lado, la temperatura 
en la estación de invierno presenta valores menores, siendo la temperatura máxima de 24 °C  
(junio-julio) y la temperatura mínima de 12 °C en junio. Figura 4b.  
 
Por consiguiente, la temperatura máxima en Pacarán son ligeramente menores que en la zona 
de la cantera pero mayores que en Cañete. La temperatura mínima en la zona de interés 
presenta valores similares a Pacarán. 
 
Figura 4a y 4b Variación mensual promedio de la Temperatura del aire  
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Fuente: SENAMHI 
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2.2.2 HUMEDAD RELATIVA 

 
Tomando en consideración las tres estaciones meteorológicas: Cañete, Pacarán y Yauyos, 
récord 1968-1997 (SENAMHI, 2004), se aprecia que presentan variaciones importantes 
durante el año; de enero a abril varía entre 75% a 80%, a partir de Abril Yauyos presenta un 
comportamiento inverso (disminuye) hasta cerca de 60 % en agosto en relación a Cañete y 
Pacarán, donde en estas últimas localidades la humedad relativa presenta ligeros incrementos 
llegando hasta 85% en promedio, sobre todo en Cañete por efecto de la mayor cercanía a la 
fuente de humedad del Océano Pacífico. Figura 5. 
 
Figura 5 Variación mensual promedio de la Humedad Relativa en distintas altitudes 

(Récord 1968-1997) 
 

 

 

 

 

 

 

 

 

 

 

 

 

Fuente: Ref. Bib. 3 

 
 
En Huancano, el comportamiento diario de la humedad relativa (H. R.) a las 07 horas (próximo a los 
valores máximos de la H.R.) durante el año muestra que los mayores valores se encuentran alrededor 
de 80 %, valor que es  relativamente bajo en comparación con localidades ubicadas a menores 
altitudes (localidades más bajas), ya que la humedad está en función de la cercanía a la fuente de 
humedad, a la mezcla vertical, a la intensidad de las brisas marinas y también a la ubicación (encima y 
debajo) respecto a la capa de inversión térmica.  Figura 6. Alrededor de las 13 horas es cuando se 
suelen presentar las menores humedades relativas del día fluctuando entre 50 y 60 %, valores 
relativamente bajos respecto a localidades más cercanas al litoral costero; esto en razón de que al 
existir mayor cantidad de energía disponible en el sistema, las temperaturas son mayores y por tanto la 
capacidad relativa de la atmósfera de contener la humedad aumenta considerablemente además de la 
mayor distancia a la fuente de humedad (océano). 
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Figura 6 Variación mensual promedio de la Humedad Relativa (1995-2000) 
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En la parte baja de la cantera (900 msnm) hay una mayor variación diaria y mensual de la humedad 
relativa respecto a partes más elevadas (1 400 msnm) en razón de que la parte baja está más expuesta 
al ingreso del aire húmedo marino, estimándose entre 75-80 % (valores más altos) aproximadamente a 
las 07 horas, y alrededor del 50 % a las 13 horas; en las estaciones de otoño, invierno y parte de 
primavera adquieren los menores valores. (hasta 45 %), en tanto que a mayores alturas en la cantera la 
humedad relativa es más constante en cuanto a su magnitud durante el año ya que el aire marino 
difícilmente llega a la cota en mención por lo cual la humedad relativa mínima promedio es varias 
unidades menor a la que ocurre en Huancano, salvo en periodos de debilitamiento o desaparición de la 
inversión térmica (fenómenos El Niño fuertes), calentamiento del mar frente a Ica o caída de la 
presión atmosférica (a valores por debajo de 1008 hPa en el litoral). 
 
 
2.2.3 NIEBLAS Y/O NEBLINAS 
 
Es un fenómeno hidro-meteorológico que se presenta en la zona costera central en los meses de otoño 
e invierno debido a la disminución de las temperaturas nocturnas en las superficies continentales y a la 
advección (transporte) de masas de aire húmedas provenientes del mar las cuales llegan 
aproximadamente hasta los 400-600 msnm, y ocasionalmente hasta 800 msnm cuando hay una 
intensificación de las brisas marinas; a partir de esta altitud se tiene que raramente se presentan 
episodios de neblina. 
 
2.2.4 NUBOSIDAD Y COBERTURA NUBOSA 
 
En términos generales la nubosidad disminuye desde el litoral hasta los 1500 msnm. Cañete 
es la estación que presenta mayor cobertura nubosa (nubosidad baja), sobretodo en los meses 
de invierno (de 5 a 8 octavos) por encontrarse más cercana y por tanto influenciado por el 
importante controlador climático como es el Océano Pacífico, y también por estar ubicada por 
debajo de la capa de inversión térmica. Pacarán se encuentra también regido por los mismos 
controladores, por lo que tiene una climatología similar a Cañete en cuanto al tipo de 
nubosidad (nubosidad baja), sin embargo, su mayor lejanía y altitud determina que en los 
meses de invierno la nubosidad disminuya considerablemente (menores a 3/8) respecto a 
Cañete. En ambas localidades el tipo de nubes predominante son las Nubes Bajas; siendo las 
más frecuentes las nubes Estratos en las partes más litorales (Cañete) y Estrato-cúmulos en 
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Pacarán. En esta última localidad las nubes tienen la altura de la base entre los 180 y 500 m 
sobre la localidad, lo que indica una atmósfera relativamente húmeda, hecho asociado al 
ingreso de aire húmedo marino en la zona. 
 
La zona de interés presenta escasa cobertura nubosa en forma predominante, desde despejado 
(cielo sin nubes) hasta  4 octavos (parcialmente nublado). Por otro lado, desde junio hasta 
setiembre es el periodo de menor cobertura nubosa y muy frecuentes despejados. En los 
meses de verano (diciembre a abril) se presenta nubosidad cumuliforme (de buen tiempo) 
sobre las cimas de los cerros, además ocasionalmente, cuando los vientos del Este (trasvase) 
se intensifican sobre las montañas andinas se puede tener cielo cubierto con nubosidad media 
o alta durante todo el día y algunas veces acompañados de lluvias ligeras.  
 
En el área de interés durante el verano se presenta los cielos con mayor cobertura nubosa 
alcanzando ésta hasta 5/8, mientras que en las estaciones de otoño, invierno y primavera la 
cobertura nubosa disminuye notablemente (1 a 2 octavos), e incluso con presencia muy 
frecuente de cielos despejados. Figura 7. Cuadro 2. 
 
Figura 7 Variación mensual promedio de la Nubosidad total (1968-1997) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fuente: Ref. Bib. 3 
 
 
 
Cuadro 2 Nubosidad total en octavos en localidades a diferentes altitudes (Récord 

1968-1997) 
 
 E F M A M J J A S O N D 
CAÑETE 5,8 5,7 5,8 5,9 6,4 7,7 7,5 7,5 7,4 6,6 6,4 6,1 
PACARAN 3,2 3,4 3,3 2,3 2,0 1,8 1,7 1,6 1,6 2.2 2,3 2,5 
YAUYOS 5,6 5,5 5,8 3,6 1,2 1,2 1,4 1,7 1,9 2,7 3,5 4,7 
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2.2.5 PRECIPITACION 
 
Para analizar las lluvias en La zona de interés se consideraron datos de las estaciones 
meteorológicas de Huancano, Cañete y Pacarán. 
 
En Huancano el régimen de lluvias comienza en setiembre y finaliza en abril; de abril hasta 
agosto es nula la precipitación.  Los meses de enero, febrero y marzo presentan la máxima 
concentración (90 %) de lluvias, siendo el mes de febrero el mes con mayor precipitación, 
contribuyendo éste en un 43 % respecto a la precipitación total anual en esta estación. Figura 
8. Las lluvias en Huancano son consecuencia dinámica principalmente de los “trasvases” que 
ocurren en esos meses. 
 
Figura 8 Variación mensual promedio de la Precipitación en Huancano (1964-80) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
En la estación de Cañete se presenta otro régimen de precipitación. Los meses de invierno 
presentan la mayor contribución a la precipitación anual, sobretodo el mes de junio el cual 
registra en promedio 4,4 mm/mes (valor más alto). La precipitación que ocurre de mayo a 
setiembre representa el 75 % del total anual (20,2 mm/año). Los meses de verano apenas 
representan el 13%. El tipo de precipitación predominante en la localidad durante el año es de 
tipo “llovizna” y es la que ocurre entre junio a setiembre, mientras que en el resto de meses la 
precipitación es tipo lluvia por efecto de los “trasvases”. Figura 9. 
 
Figura 9 Variación mensual promedio de la Precipitación en Cañete (1935-2001) 
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Como se indicó, la zona de la Cantera está bajo la influencia de los movimientos verticales 
descendentes generados por el Anticiclón del Pacífico Sur, motivo por el cual las 
precipitaciones son muy ligeras y escasas, a excepción de los meses de verano (enero-marzo) 
cuando alcanza valores acumulados estimados de 20 a 25 mm acumulados, en que estos 
movimientos se hacen más débiles o están ausentes. Por lo general se tiene que la 
precipitación se incrementa con la altura, tal como lo muestran algunas curvas trabajadas por 
Golder (2005) para las cuencas de la zona, una de las cuales arrojan valores de precipitación 
anual estimada para la base (900 msnm) y cima (1450 msnm) de la cantera de 42 y 70 
mm/año, respectivamente. Estos valores aparentemente son magnitudes sobreestimadas en 
razón de la gran variabilidad de las precipitaciones en regiones áridas, semiáridas y 
montañosas. Figura 10 (a, b y c).  
 
Figura 10 (a, b y c) Curvas de Variación altitudinal de la Precipitación por cuencas 

(Golder, 2005) 
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2.2.5.1  PRECIPITACION MAXIMA EN 24 HORAS 
 
Un episodio histórico es el ocurrido el 15 de enero de 1971 en Lima, donde se registró una lluvia de 30 
mm en 7 horas, cantidad muy significativa para la zona costera.  
 
Viendo los registros diarios de precipitación de 1950-2004 de la estación Cañete, se puede ver que los 
valores máximos de precipitación en el día han alcanzado a 21 y 23 mm/24 horas en los meses de 
setiembre (1957) y junio (1958), respectivamente, los cuales son años que están catalogados como 
años El  Niño, lo que indica que existe alguna probabilidad de que ocurran estas intensas 
precipitaciones  en la zona de la Cantera, sobretodo en la parte alta. Figura 11. 
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Figura 11 Precipitación Máxima en 24 horas: Máximos absolutos por mes Récord 

histórico 1950-2003 
 

0.0

5.0

10.0

15.0

20.0

25.0

E F M A M J J A S O N D

m
m

/d
ía

 
 
2.2.6 EVAPORACION 
 
La evaporación es una variable meteorológica que representa el proceso físico que implica la 
pérdida de una lámina de agua medida en mm de espesor.  
 
En la estación de Cañete, la evaporación es mayor en los meses de verano (150 mm/mes en 
enero) y mínima en invierno (50 mm/mes en junio). Figura 12. En la zona de interés se 
estima que  la evaporación en general es mayor en los meses de verano, dado a la mayor 
disponibilidad de energía, mayor temperatura del aire, menor grado de saturación e 
incremento de la velocidad del viento a mayor altitud; el total anual estimado para la zona de 
interés  es alrededor de 1800 mm/año (SENAMHI, 1994). En verano (enero) se tiene una 
evaporación promedio diario de 6mm/día en tanto que en invierno (julio) ésta baja a 5mm/día. 
 
 
Figura 12 Variación mensual de la Evaporación en Cañete (1968-1997) 
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2.2.7 HELIOFANIA 
 
Las horas de sol (heliofanía), están en relación inversa a la cantidad de nubosidad.  Durante 
los meses de verano, en Cañete y Pacarán , las horas de sol varían entre 4,7 a 6 horas/día; pero 
a partir del mes de marzo Pacarán presenta distribución anual inversa respecto  a Cañete, es 
decir Pacarán presenta más horas de sol en las estaciones de otoño, invierno y primavera, 
debido a la menor presencia  de nubosidad tal como se mencionó anteriormente por la 
climatología respecto a la nubosidad. Figura 13.  
 
La heliofanía de la zona de interés es considerablemente mayor que en Cañete y Pacarán en 
todo el año, la cual tiene como principal factor regulador la variación estacional de la 
duración del día (fotoperiodo). 
 
 
Figura 13 Variación mensual promedio de la Heliofanía (Horas de sol) (1968-1997) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.2.8 VIENTO 
 
El viento es una variable meteorológica caracterizada por su dirección y velocidad, ésta es 
representada gráficamente con una “Rosa de Viento”; en el presente trabajo también se 
muestra el histograma de frecuencia de velocidades. 
 
A fin de conocer el comportamiento del viento (dirección, velocidad y frecuencia) durante 
eventos climáticos: El Niño y La Niña fuertes, y comportamiento normal, se consideraron los 
últimos años (1995-2000) periodo en el cual ocurrieron estos episodios climáticos. El viento 
considerado corresponde a las 13 horas, hora de mayor actividad eólica en la zona.  
 
2.2.8.1 Comportamiento del viento durante el fenómeno El Niño 

 
Se consideró el mes de febrero 1998 como un mes representativo de la estación de verano y el 
mes de julio 1997 como mes representativo de la estación de invierno. 
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VERANO: El viento predominante es del NE con un 57% de frecuencia y vientos con 36% 
del ENE; la velocidad del viento varía entre 4 a 10m/s, el 61% corresponde entre  6 a 8 m/s. 
Figura 14 (a, b). Esta circulación corresponde a la componente de retorno de la brisa marina, 
debido que en estos episodios la inversión térmica desaparece y el gradiente térmico océano-
continente disminuye, asimismo la dirección es favorecida por la orientación del valle que 
aproximadamente tiene la misma dirección en Pacarán. Las velocidades son relativamente 
altas. 
 
Figura 14 (a) Rosa de vientos (13 horas) durante VERANO 1998 (febrero) El Niño 

1997/98 
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Figura 14 (b) Frecuencia de velocidad del viento (13 horas) durante VERANO 1998 
(Febrero).  El Niño 1997/98 
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INVIERNO: Julio 1997, el viento predominante es del NE con 70 % de frecuencia, asimismo existen 
otras direcciones menores como NNE y ENE. La velocidad alcanza hasta 8 m/s. La velocidad del 
viento oscila entre 4 a 8 m/s. Figura 15 (a, b). A pesar de estar en el invierno, la dirección del viento 
corresponde a l dirección de retorno de la brisa marina por el fuerte calentamiento de la superficie del 
mar (anomalía de +5 °C), que ocurrió durante ese mes, reduciendo drásticamente el gradiente térmico 
entre la superficie oceánica y el continente. 
 
Figura 15 (a) Rosa de vientos (13 horas) durante INVIERNO 1997 (Julio). El Niño 

1997/98 
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Figura 15 (b) Frecuencia de velocidad del Viento (13 horas): Invierno (Julio 97). El Niño 
1997/98 

 

 
 
 
2.2.8.2. Comportamiento del viento durante LA NIÑA 
 
La última anomalía climática La Niña, fue la más duradera que se manifestó desde 1998 (invierno) 
hasta 2001(invierno), por lo que  se consideraron los meses de febrero (1999, 2000) y julio (1999, 
2000) como representativos de la estación de verano e invierno, respectivamente.  
 
VERANO: 
 
En  verano (febrero), el viento  predominante es del noreste (NE), en 1999  de  53% y el  año 2000 de 
42% de frecuencia; asimismo se presentan en menor porcentaje direcciones del Norte noreste (NNE) y 
Sur sureste (ESE). Las velocidades del viento varían entre 4 a 10 m/s, presentando mayor frecuencia 
de 43% en el rango de 4 a 6m/s  en verano de 1999 y de 66% de frecuencia velocidades comprendidas 
entre 6 a 8 m/s en 2000. Figuras 16 (a, b) y 17 (a,b) . La dirección predominante (NE) se debe a que 
en este período de enfriamiento anómalo del mar los vientos de componente Sur se intensifican y la 
base de la Inversión Térmica está por debajo de la altitud de Pacarán y dado que aproximadamente 
entre el límite departamental (Lima-Ica) el litoral también cambia de dirección (Sureste Noreste) por 
lo cual al norte de Ica los vientos comienzan a tener componente del Este, los cuales son canalizados 
por la orientación del valle en ese punto.  
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Figura 16 (a) Rosa de vientos (13 horas) durante VERANO 1999 (Febrero).  La Niña 
1999/2000 
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Figura 16 (b) Frecuencia de velocidad del Viento (13 horas): VERANO 1999 (Febrero). 

La Niña 1999/2000 
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Figura 17 (a) Rosa de vientos (13 horas) durante VERANO 2000 (Febrero).  La Niña 
1999/2000 
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Figura 17 (b) Frecuencia de velocidad del Viento (13 horas): VERANO 2000 (Febrero). 
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INVIERNO 
 
La estación de invierno presenta viento predominante del Noreste (NE), en promedio con 
55% de frecuencia, dirección contraria a un año normal, asimismo presenta otros 
componentes menores del Este noreste (ENE) y del Norte noreste (NNE).  Las velocidades 
varían de 2 a 10 m/s, en el año 1999 y 2000, se presentó de 61% de frecuencia dentro del 
rango de 6 a 8 m/s. Figuras 18 (a,b) y 19 (a, b).  Este comportamiento se debe a una 
intensificación de los vientos Alisios del Sureste (SE) disminución con altitud de la Inversión 
térmica, por lo cual el viento tiene una predominante componente Este (E).  
 
Figura 18 (a) Rosa de vientos (13 horas) durante INVIERNO 1999 (Julio).  La Niña 

1999/2000 
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Figura 18 (b) Frecuencia de velocidad del Viento (13 horas): INVIERNO 1999 (Julio). 
La Niña 1999/2000 
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Figura 19 (a) Rosa de vientos (13 horas) durante INVIERNO 2000 (Julio).  La Niña 

1999/2000 
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Figura 19 (b) Frecuencia de velocidad del Viento (13 horas): INVIERNO 2000 (Julio). 
La Niña 1999/2000 
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2.2.8.3 Comportamiento del Viento durante un Año NORMAL 
 
Para el análisis del comportamiento del viento en situaciones climáticas normales, se 
consideraron los años 1995 y 1996 períodos representativos de normal circulación 
atmosférica. 
 
VERANO: El viento predominante es del Suroeste (SW) entre 55 a 75% de frecuencia, y en 
menor proporción componentes del Oeste sur oeste (WSW), Oeste noroeste (WNW), Sur 
suroeste (SSW).  Respecto a la velocidad del aire, es más frecuente (80 a 92%) entre 6 a 10 
m/s. Figuras 20 (a, b).y 21 (a, b). Este comportamiento refleja la entrada de aire marino por 
el valle (brisa marina) y ubicación de la inversión térmica por encima de la localidad. 
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Figura 20 (a) Rosa de vientos (13 horas) durante VERANO 1995 (Febrero).  AÑO 
NORMAL 
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Figura 20 (b) Frecuencia de velocidad del Viento (13 horas): VERANO 1995 (Febrero). 
Año NORMAL 
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Figura 21 (a) Rosa de vientos (13 horas) durante VERANO 1996 (Febrero). Año 
NORMAL 
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Figura 21 (b) Frecuencia de velocidad del Viento (13 horas): VERANO 1996 (Febrero). 
Año NORMAL 
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INVIERNO 
 
En invierno, presentó viento predominante del Suroeste (SW) con una frecuencia entre 50% 
(1996) a 75% (1995), asimismo presentó otras direcciones con componentes sur (S) y oeste 
(W). En 1995, las velocidades se presentaron entre 4 a 6m/s en un 51% y entre 6 a 8m/s en un 
41%; en 1996 la mayor frecuencia (80%) de velocidad se presentó entre 4 a 6 m/s; la 
dirección predominante (SW) que refleja la orientación del valle en esa localidad; asimismo 
indica la influencia del aire marino en esa localidad reflejando la menor estabilidad 
atmosférica respecto a un año La Niña, así mismo la capa de la inversión térmica sobre la 
localidad. Figuras 22 (a, b) y 23 (a, b). 
 
Figura 22 (a) Rosa de vientos (13 horas) durante INVIERNO 1995 (Julio). Año 

NORMAL 
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Figura 22 (b) Frecuencia de velocidad del Viento (13 horas): INVIERNO 1995 (Julio).  
Año NORMAL 
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Figura 23 (a) Rosa de vientos (13 horas) durante INVIERNO 1996 (Julio). Año 

NORMAL 
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Figura 23 (b) Frecuencia de velocidad del Viento (13 horas): INVIERNO 1996 (Julio).  
Año NORMAL 
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III. ANALISIS METEOROLÓGICO  
 
3.1.- COMPORTAMIENTO HORARIO DE LA TEMPERATURA, HUMEDAD Y 

VIENTO EN LA ZONA DE INTERES 
 
Los días en los cuales se hacen los muestreos de datos meteorológicos en distintas 
ubicaciones de la zonas de interés y lugares aledaños (Cuadro 3),  corresponde al periodo en 
el cual el Anticiclón del Océano Pacífico (controlador principal del tiempo atmosférico y 
clima en la costa peruana) gradualmente se intensificó hasta 1029 hPa el día 5 de marzo y se 
mueve hacia las costas de Chile central, motivo por el cual los vientos Alisios asociados en el 
litoral peruano se intensificaron al igual que las brisas marinas. 
 
 
Cuadro 3 Ubicación de los Puntos de monitoreo meteorológico 
 

Punto de 
Muestreo 

Ubicación de la Estación de 
muestreo meteorológico 

Coordenadas 
UTM 

Fecha y hora de 
inicio 

E – 1B        Zona 4 - Quebrada Topara  18L 0378333 
UTM 8543759 

Día 01/03/05 
Hora: 03:00 p.m. 

 

E – 2B Zona 3 - Cerro Campana  
 

18L 0369457 
UTM 8540437 

Día: 02/03/05 
Hora: 06:00 p.m. 

E - 3S Zona 2 – GNL 2 – Pto. 1 
 

18L 0376031 
UTM 8546794 

Día: 04/03/05 
Hora: 10:30 a.m. 

E - 4S Zona 2 – GNL 2 – Pto. 2 
 

18L 0376872 
UTM 8547729 

Día: 05/03/05 
Hora: 12:30 p.m. 

 
 
3.1.1 DÍA 1 Y 2 DE MARZO 2005. QUEBRADA DE TOPARÁ (VERTIENTE 

MARGEN DERECHA)  
 
Entre la 8 pm y las 7 am de este periodo hay pequeña (1,5 °C) variación de la temperatura 
oscilando alrededor de 20 °C, lo que indica presencia de cobertura nubosa estratiforme y 
ausencia de procesos turbulentos en la capa superficial (viento en calma). Figura 24 (a,b, c y 
d).  Después de las 7 am hay un gradual incremento de la temperatura hasta alcanzar un 
máximo de 33,9 °C cerca de las 2 pm. Existe un rango diurno de 16 °C (máxima menos 
mínima) que es un rango amplio. 
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Figura 24 (a, b, c, d, e) Variación horaria de las variables Temperatura del aire, Humedad 

Relativa, Velocidad y Dirección del viento en el Punto de 
muestreo: Zona 4. 1B Quebrada Topará 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
La humedad relativa tiene una evolución horaria de tendencia contraria a la temperatura del aire, 
alcanzando un valor máximo de 79 % cerca de las 6 am y un mínimo de 31 % alrededor de las 2 pm., 
valor que refleja las altas temperaturas alcanzadas y la mezcla del aire superficial con el aire más seco 
de las capas más altas. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Durante el periodo nocturno existen calmas, debido a que se aprecia ligera variación de la temperatura 
del aire y de la Humedad Relativa a consecuencia del enfriamiento radiativo que contribuye a que la 
Humedad Relativa también incremente ligeramente. 
 
En el periodo diurno existe flujo del aire (viento), debido a la existencia de un gradiente horizontal de 
temperatura que se genera a la misma altitud y en medios diferentes (atmósfera y desierto).  Ese 
gradiente va incrementando hasta la tarde donde se registra las mayores velocidades y a su vez las 
menores humedades Relativas por el incremento de la temperatura y por procesos de mezcla 
turbulenta. 
 
 
 

Figura 24a: TEMPERATURA DEL AIRE - DIAS 1 Y 2 MARZO 2005
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Fiura 24b: HUMEDAD RELATIVA  DEL AIRE - DIAS 1 Y 2 MARZO 2005
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El viento predominante es del WSW con 36 % de frecuencia y del W con 16 %. Las velocidades 
alcanzan hasta 4 m/s. Este movimiento del aire (Dirección) es indicativo de la brisa marina que entra 
por la Quebrada de Topará, debido al incremento del gradiente horizontal de la Temperatura del aire 
entre el mar y la superficie desértica del terrero; el 54 % de las calmas se explica por el enfriamiento 
de la superficie desértica que se presenta durante el periodo nocturno.  
 

Figura 24 (d) Rosa de vientos_ Zona 4 Quebrada Topará 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figura 24c: VELOCIDAD HORARIA DEL VIENTO - DIAS 1 Y 2 MARZO 2005
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Figura 24 (e) Histograma de frecuencia de viento: Zona 4 Quebrada Topará. Día 1 y 2 

marzo 2005 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.1.2 DÍA 2 Y 3 DE MARZO 2005. CERRO CAMPANA 
 
La temperatura del aire tiene un comportamiento similar a lo que ocurre en el punto anterior 
(Q. Topará). Durante la noche hay poca variación de la temperatura la cual oscila alrededor de 
19°C. En esta localidad la constancia de las temperaturas se prolonga hasta las 9 am, 
reflejando la presencia de cobertura nubosa estratiforme y profunda. La temperatura máxima 
(33,9 °C) ocurre aproximadamente a las 2 pm y la mínima (18,8 °C) a las 6 am. 
 
Figura 25 (a, b, c, d. e) Variación horaria de las variables Temperatura del aire, Humedad 

Relativa, Velocidad y Dirección del viento en el Punto de 
muestreo: Zona 3. 2B Cerro Campana 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figura 25a: TEMPERATURA DEL AIRE - DIAS 2 Y 3 MARZO 2005
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Las magnitudes extremas de la Humedad relativa (máxima y mínima) son también similares a 
las de la Quebrada Topará, así como la tendencia horaria. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Durante el periodo nocturno la velocidad del viento presenta pocas calmas, pero las 
velocidades son bajas, oscilando entre 0,4 m/s a 1,7 m/s, debido al pequeño gradiente de 
temperaturas entre el océano y la superficie desértica; asimismo las Humedades Relativas son 
mayores debido que está más cerca de la fuente de humedad. 
 
Durante el periodo nocturno, la velocidad del aire presenta tendencia a incrementarse 
conforme transcurre las horas, alcanzando la velocidad máxima a las 15 horas (3 de marzo), 
este coincide con la máxima temperatura del aire, y asimismo la Humedad Relativa presenta 
los menores valores por los procesos de mezcla turbulenta.  Es necesario recalcar, que la 
Humedad Relativa desde las 10 am  hasta las 18 horas se mantiene casi constante a pesar que 
aumenta la temperatura del aire, debido al incremento de la humedad aportado por la brisa 
marina. 
 
Es el punto más cercano al litoral y se encuentra en la planicie costera, por lo que existe 
mayor variación del viento en cuanto su dirección, predominando los vientos de componentes 
S y W, presentando 28 % vientos del SSW; estos vientos son canalizados por la cadena de 
colinas ubicadas al Oeste del punto de muestreo. La velocidad más frecuente (29 %) está 
comprendida entre 1 a 2 m/s y las calmas registran 21 %.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figura 25b: HUMEDAD RELATIVA DEL AIRE - DIAS 2 Y 3 MARZO 2005
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Figura 25c: VELOCIDAD HORARIA DEL VIENTO - DIAS 2 Y 3 MARZO 2005
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Figura 25 (d) Rosa de vientos_ Zona 3 Cerro Campana 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figura 25 (e) Histograma de frecuencia de viento: Zona 3 Cerro Campana.  Día 2 y 3 

marzo 2005 
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3.1.3 DÍAS 4 AL 5 DE MARZO 2005. LOCALIDAD EN ÁREA DE LA CANTERA, ZONA 2 

GNL -P 1 
 
Lo resaltante en esta área es la constancia de la temperatura nocturna desde las 7 pm hasta las 
8 am, Figura 26 (a, b, c, d, e), mientras que en el punto 2, ubicado a mayor altitud es desde las 
9 pm hasta las 12 m del día siguiente, indicativo de una profunda cobertura nubosa.  
 
Figura 26 (a, b, c, d. e) Variación horaria de las variables Temperatura del aire, Humedad 

Relativa, Velocidad y Dirección del viento en el Punto de muestreo: 
Zona 2. 3S GNL 2 PTO. 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
La temperatura máxima fue de 31,8C y la mínima alcanzó 20,3°C. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figura 26 a.  TEMPERATURA DEL AIRE: DIAS 4 Y 5 MARZO 2005
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Figura 26 b :  HUMEDAD RELATIVA DEL AIRE -   DIAS 4 Y 5 MARZO 2005
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La Humedad relativa máxima presentó 69 %, algo menores a lo que ocurre en Topará y Cerro 
Campana, lo cual es debido a la mayor distancia de la fuente de humedad (Pacífico), dado que 
es una zona árida y no hay otras fuentes de humedad. La humedad relativa mínima alcanzó 33 
%. 

 

 

 

 

 

 

 

 

 

 

 

 
Prácticamente no hay calmas durante el periodo nocturno y primeras horas del día, pero la 
velocidad es menor a 1 m/s (velocidad muy ligera), motivo por el cual la Humedad Relativa 
durante todo el periodo se mantiene alrededor de los 65% reflejándose también esta 
característica en las temperaturas nocturnas que presentan un valor aproximadamente de 20°C 
(hasta 8 am), estas características también reflejan presencia profunda de cobertura nubosa. 
 
Figura 26 (d) Rosa de vientos_ Zona 2 GNL 2, Pto. 1  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 26 c: VELOCIDAD HORARIA DEL VIENTO - DIAS 4 Y 5 MARZO 2005
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Durante el período diurno es similar al comportamiento de los otros puntos de muestreo. 
 
El comportamiento del viento es similar al punto de monitoreo de la Q. de Topará. La 
dirección predominante del viento (80 %) es del SW y la mayor frecuencia de velocidad en un 
38 % se observa entre 0,5 a 1 m/s. Asimismo se presenta calmas en 21 %. El flujo es 
canalizado por las colinas de los lados izquierdo y derecho del punto de muestreo. 
 
Figura 26 (e) Histograma de frecuencia de viento: Zona 2 GNL 2, Pto. 1. Día 4 y 5 

marzo 2005 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1.4 DÍA 5 Y 6 DE MARZO 2005. ZONA 2 GNL - P 2 

 
La temperatura del aire presentó los valores máximos de 31°C entre las 13-14 horas, mientras 
que la mínima se registró a las 09 horas (por el sombreamiento de la colina) y la presencia de 
nubosidad, lo que originó que la temperatura fuera casi constante. Figura 27 (a, b, c, d, e).  
 

Figura 27 (a, b, c, d. e) Variación horaria de las variables Temperatura del aire, Humedad 
Relativa, Velocidad y Dirección del viento en el Punto de muestreo: 
Zona 1. 4S GNL 2  PTO. 2 

 

 

 

 

 

 

 

 

Figura 27a: TEMPERATURA DEL AIRE: - DIAS 5 Y 6  MARZO 2005
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La humedad relativa mínima de 31 % se registró a las 15 horas, incrementándose 
significativamente a partir de esta hora, llegando hasta 69 % a las 10 horas. 
 

 

 

 

 

 

 

 

 

 
Período nocturno, desde las 21 horas (día 5) hasta las 7 am (día 6) y en el periodo diurno 
(hasta mediodía) la velocidad del viento presenta calmas y velocidades inferiores a 0,5 m/s, 
debido que la temperatura del aire se mantuvo casi constante desde las 21 horas; pero la 
Humedad Relativa presentó los valores más altos por la cobertura nubosa y lluvias ligeras. 
 
La dirección predominante del viento es del SW en un 28 % de frecuencia. Las velocidades 
alcanzaron hasta 4 m/s, la misma que se debe al calentamiento diferencial entre las superficies 
del terreno y el aire. Se presentan calmas en un 67% durante el periodo nocturno por la 
reducción del gradiente de temperatura debido al enfriamiento radiativo. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figura 27 b : HUMEDAD RELATIVA DEL AIRE: - DIAS 5 Y 6  MARZO 2005
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Fig. 27c: VELOCIDAD HORARIA DEL VIENTO - DIAS 5 Y 6 MARZO 2005
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Figura 27 (d) Rosa de vientos.  Zona 2 GNL 2, Pto. 2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figura 27 (e) Histograma de frecuencia de viento: Zona 2, GBNL 2, Pto. 2. Día 5 y 6 
marzo 2005 
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IV. ANALISIS DE LA ALTURA DE LA CAPA DE MEZCLA 
 
4.1 ESTRUCTURA VERTICAL DE LA TEMPERATURA DEL AIRE 
 
Los fuertes vientos sobre la superficie del suelo originan una intensa turbulencia, dando lugar 
a una capa de mezcla entre la altura a la que se ubica la base de la inversión térmica (si es que 
ésta existe) y la superficie terrestre, originando una “erosión” de esta inversión térmica desde 
su base, la cual es a su vez desplazada a mayor altitud o incluso pudiendo llegar a 
desaparecer. 
 
La extensión vertical de la capa de mezcla varía desde unas decenas de metros (atmósfera 
estable) hasta varios kilómetros en condiciones de atmósfera muy inestable.  Esta situación 
varía según la estructura termodinámica de la atmósfera baja y de los flujos del viento a escala 
sinóptica y mesoescala. 
 
El área de interés, ubicada entre los 900 y 1450 msnm, coincide con las altitudes de la 
subsidencia a gran escala en la atmósfera libre, por lo cual es de esperar grandes variaciones 
de la capa de mezcla (tanto en su ubicación altitudinal como de su espesor) entre el día y la 
noche, y entre estaciones del año. Durante el día, el crecimiento de la capa de mezcla es 
progresivo hasta las últimas horas del día en que se alcanza la mayor altitud; después de la 
puesta del sol (de media a una hora) empieza el decrecimiento. 
 
Para el presente estudio, se analiza la variación diurna y nocturna de la altura máxima de la 
capa de mezcla así como su variabilidad estacional. 
 
4.2 ANALISIS DIURNO Y NOCTURNO DE  LA ALTURA MÁXIMA DE LA CAPA DE  

MEZCLA 
 
La altura máxima de la capa de mezcla no es constante durante el año, sino que depende 
principalmente de la fuerza del viento y del grado de estabilidad de la atmósfera. 
 
4.2.1 ALTURA MÁXIMA DE LA CAPA DE MEZCLA DIURNA 

 
Durante el día, sobre todo después del mediodía, donde existe mayor velocidad del viento y 
por la topografía abrupta, aumenta los movimientos turbulentos; por consiguiente,  la capa de 
mezcla se profundiza más, debido a que los procesos de mezcla se producen también a mayor 
altura en relación al período nocturno y/o al amanecer. El promedio anual de la altura máxima 
de la capa de mezcla es 320 m (diurno) sobre la superficie del terreno del área de interés, y el 
mayor valor de ésta  es 499 m en el mes de febrero. Cuadro 4. 
 
4.2.2 ALTURA MÁXIMA DE LA CAPA DE MEZCLA NOCTURNA 

La inversión térmica durante la noche y madrugada, causante de la estabilidad atmosférica, 
limita los movimientos verticales, produciendo, en el mejor de los casos, que el movimiento 
del aire se realice en el plano horizontal. Entre los 500 y 700 msnm es bastante probable que 
se produzca estancamiento del aire originado por una parte por la escasa pendiente de la 
quebrada principal y por otra por la estrechez de la cuenca. Asimismo, en la estación de 
verano se puede detectar una inversión térmica desde la superficie del terreno o muy cercana a 
ella, en la cual los movimientos ascendentes están están limitados o ausentes. El promedio 
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anual de la altura máxima de la capa de mezcla es 294 m (sobre el área de interés) y el mayor 
valor de ésta es de 479 m, la cual ocurre en el mes de febrero. Cuadro 4. 
 

4.2.3 VARIACIÓN ESTACIONAL DE LA ALTURA MÁXIMA DE LA CAPA DE 
MEZCLA 

 
Verano: La altura máxima de la capa de mezcla  en general es de mayor profundidad que en 
la estación de invierno, debido a que desaparece o se debilita la inversión térmica; asimismo, 
la atmósfera algunos días de los meses de verano cuando el cielo está despejado durante la 
noche y existe calmas, puede formar una inversión térmica superficial con tendencia a 
disiparse conforme transcurre la mañana. En promedio se estima que la altura máxima de la 
capa de mezcla durante el periodo diurno puede alcanzar hasta 481 m, en tanto que en la 
noche en promedio puede alcanzar hasta un máximo de 460 m. 

 
Otoño: La altura máxima de la capa de mezcla se encuentra más menos profunda en relación 
al verano, estimándose en promedio una altura máxima diurna de 374 m y una altura máxima 
promedio de 284 m durante las horas de la noche. 

 
Invierno:  En la estación de invierno se presenta la menor altura máxima de capa de mezcla, 
debido a la intensificación de la inversión térmica. Durante la noche en el fondo de la 
quebrada cuando la pendiente es pequeña los vientos de drenaje (vientos catabáticos) se 
tornan en un factor que favorece aún más la estabilidad atmosférica. 

 
Primavera: La altura máxima de la capa de mezcla durante esta estación se encuentra durante 
el periodo diurno a 308 m, mientras que durante la noche alcanza 279 m. 

 
Cuadro 4 Altura máxima de la capa de mezcla (metros) en la zona de interés 
 

MESES DIA NOCHE 

ENERO 488 464 

FEBRERO 499 479 

MARZO 455 436 

ABRIL 426 413 

MAYO 237 209 

JUNIO 259 230 

JULIO 196 164 

AGOSTO 185 157 

SEPTIEMBRE 166 138 

OCTUBRE 194 167 

NOVIEMBRE 305 276 

DICIEMBRE 424 395 
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V. CONCLUSIONES 
 
• El área de estudio está ubicada en una altitud de mucho dinamismo de la capa de inversión 

térmica. 
• La escasez de cobertura nubosa y lluvia, los bajos valores de humedad relativa y las altas 

temperaturas diurnas durante todo el año indican la predominancia de movimientos 
descendientes, cercanos a la superficie. 

• Durante la noche, debido al debilitamiento de las brisas marinas y al enfriamiento de la 
atmósfera baja y de la superficie terrestre se crea una capa estable en la atmósfera sobre la 
superficie del terreno o muy cercana a ella, principalmente en otoño e invierno, dando 
como resultado escasas o ninguna turbulencia, problema que se acentúa por el flujo 
descendentes por las laderas (vientos catabáticos). 

• Durante las tardes, se espera las mejores condiciones atmosféricas para la generación 
natural de turbulencias durante todos los días del año, dado que en este período la 
velocidad del viento alcanza sus mayores magnitudes y la atmósfera reduce su estabilidad. 

• Las circulaciones locales en la cuenca de interés se producen desde el litoral hasta los 
2000 msnm. 

• Por los antecedentes o referencias históricas de lluvias intensas y tormentas ocasionales en 
la ciudad de Lima y Cañete, se infiere que también en la zona de estudio hayan ocurrido 
episodios lluviosos importantes. 

• Debido al calentamiento global de la atmósfera la frecuencia de los eventos El Niño 
incrementará, por lo tanto el periodo de retorno de los episodios lluviosos importantes en 
el área disminuiría. 

• Durante la noche, los periodos de calmas son muy frecuentes y persistentes. 
• En la Cuenca Culebrilla, la parte alta es la zona que tiene mayor dinamismo atmosférico 

en razón de que presenta fuertes pendientes y numerosos quebradas. 
• La altura máxima de la capa de mezcla durante el día es más profunda, mientras que 

durante la noche disminuye e inclusive puede llegar a desaparecer. 
• La temperatura máxima del aire se estima que varía desde 31 °C en verano a 24 °C  en 

invierno; la temperatura mínima promedio varía desde 17 °C en verano a 11 °C en 
invierno. 

• La humedad relativa máxima promedio varía entre 70 % a 80 % durante el año; la mínima 
entre 30 % a 40 %.  

• La nubosidad predominante en el área de interés son los estratocúmulos y cúmulos. 
• El estimado de la precipitación total acumulada promedio es de 30 mm./año, teniendo que 

el periodo lluvioso es desde enero a marzo.  
• La lluvia en el área presenta gran variabilidad interanual. 
• Durante episodios extraordinarios (El Niño, La Niña) lluvias intensas que superan los 10 

mm/24 horas pueden ocurrir en la zona de interés. 
• El área de estudio muestra mayores valores de horas de sol que en Pacarán y Cañete. 
• Durante la noche entre los 500 y 700 msnm es bastante probable que se produzca 

estancamiento del aire por la poca pendiente de la quebrada y la estrechez de la cuenca a 
estas altitudes. 
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ANEXO 1ª 
DATOS METEOROLÓGICOS DE LA LOCALIDAD MUESTREADA E 1B,   ZONA 4 - 

QUEBRADA TOPARÁ  
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ANEXO 1B 
DATOS METEOROLÓGICOS DE LA LOCALIDAD MUESTREADA E 1B, ZONA 3 

– CERRO CAMPANA 
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ANEXO 1C 
DATOS METEOROLÓGICOS DE LA LOCALIDAD MUESTREADA E 3S,  ZONA 2  

GNL 2 –PTO. 1 
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ANEXO 1D 
DATOS METEOROLÓGICOS DE LA LOCALIDAD MUESTREADA E 4S,  ZONA 2 

GNL 2 – PTO. 2 
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ANEXO 2 
FOTOS 
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Foto 2a Vista panorámica de las estribaciones andinas (zona baja) de la Cuenca de Topará.  Coordenadas de l punto de observación 

13° 19.6’ S, 76° 14.2’ W, 97 msnm. 
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Foto 2b La Capilla, Coordenadas. 13° 11.2’, 76° 08.8’, 509 nsnm . Lanzamiento de globos livianos 
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Foto 2c La Capilla Vieja. Coordenadas 13° 11.1’, 76° 08,8’, altitud 518 msnm. Lanzamiento de globos livianos 
 
 

 

Lanzamiento de 
globos livianos 
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Foto 2d La Capilla Vieja. 13° 11.1’, 76° 08,8’, altitud 518 msnm.  
  Lanzamiento de globo y observación de elevación y recorrido de trayectoria. Observación de  

Nubosidad Baja de Tipo Estratocúmulos 
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Figura 2.2.1-1 Modelos de la Zona de Convergencia entre Placas Oceánicas y 
Continentales según Coulbourn, 1982 

 

1. Alto estructural 
2. Cuenca pre-arco 
3. Roca continental, tectonizada en bloques 
4. Prisma acreciada 
5. Turbiditas de la fosa 
6. Sedimentos hemipelágicos deformados 
7. Sedimentos mesozoicos 
8. Batolito costero 
 
La zona de subducción tiene la mayor actividad sísmica que tiene solamente con una influencia 
moderada al proyecto, debido a la amortiguación por distancia.  El impacto determinante tiene 
las fallas neotectónicas en la región del proyecto. 
 
Estadísticamente se caracterizan las zonas sismotectónicas con las tasas anuales como sigue: 
 

• Zona subducción, focos someros: 1.95 eventos/año 4,5 ≤ m ≤ 8,4 
• Zona subducción, focos intermedios: 1.81 eventos/año 4,5 ≤ m ≤ 7,8 
• Zona subducción, focos profundos: 1.06 eventos/año 4,5 ≤ m ≤ 8,0 
• Zona andina, focos someros: 1.39 eventos/año 4,5 ≤ m ≤ 7,5 
• Zona Huaytapallana: 0.664 eventos/año 4,5 ≤ m ≤ 6,5 
• Zona Pisco Abancay: 1.15 eventos/año 4,5 ≤ m ≤ 8,4 
• Aeleraciones espectrales de Sa = 307 cm/s2 resultan de los espectros de respuesta para 

una amortización crítica de λ = 5% y una frecuencia de 2 – 6.6 Hertzios. 
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Cuadro 2.2.1-1 

Relación de Principales Sismos Históricos en la Zona de Influencia del Proyecto 
(1513-1974) 

(Enrique Silgado Ferro-INGEMMET, 1978) 
 

Fecha Lugar 
SIGLO XVI 

1555, Noviembre 15 Lima 
1568, Abril 04 Lima 
1581  Lima 
1582, Enero 22  Arequipa 
1582, Agosto 15  Lima 
1584, Marzo 17  Lima 
1586, Julio 09  Lima 

SIGLO XVII 
1600, Febrero 19  Arequipa 
1604, Noviembre 24  Costa Sur del Perú 
1609, Octubre 19  Lima 
1630, Noviembre 27  Lima 
1647, Mayo 13  Costa Sur del Perú 
1655, Noviembre 13  Lima 
1644, Mayo 12  Ica 
1678, Junio 17  Lima 
1687, Octubre 21  Arequipa 
1690, Setiembre 29  Lima 
1699, Julio 14  Lima 

SIGLO XVIII 
1707, Setiembre 17  Cuzco 
1709, Abril 09  Lima, Serie hasta 20 de Diciembre 
1715, Agosto 22  Sur del Perú 
1716, Febrero 06  Torata, Moquegua 
1716, Febrero 10  Pisco 
1725, Enero 08  Arequipa 
1725, Marzo 27  Costa Sur del Perú 
1732, Diciembre 02  Lima 
1742, Mayo 09  Lima 
1742, Mayo 19  Lima 
1742, Mayo 27  Lima 
1746, Octubre 28  Lima 
1777, Enero 26  Lima 
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Cuadro 2.2.1-1 (Continuación)  
Relación de Principales Sismos Históricos en la Zona de Influencia del Proyecto 

(1513-1974) 
(Enrique Silgado Ferro-INGEMMET, 1978) 

 
 

Fecha Lugar 
1784, Mayo 13  Arequipa 
1791, Julio 04  Lima 
1794, Setiembre 07  Lima 
1715, Agosto 22  Sur del Perú 

SIGLO XIX 
1804, Abril 22  Lima 
1806, Diciembre 01  Lima 
1812, Enero 03  Arequipa 
1813, Marzo 30  Ica 
1821, Julio 10  Lima 
1828, Marzo 30  Lima 
1840, Enero 28  Lima 
1845, Mayo  Arequipa 
1845, Junio 03  Arequipa 
1846, Junio 27  Ica 
1860, Abril 22  Lima 
1869, Agosto 24  Arequipa 
1869, Noviembre 03  Arequipa 
1878, Enero 23  Arequipa, Tacna 
1897, Setiembre 20  Lima 

SIGLO XX 
1901, Noviembre 21  Ica 
1904, Marzo 04  Lima 
1904, Diciembre 03  Casma e Ica 
1907, Febrero 23  Matucana, Ica, Huancavelica 
1909, Abril 12  Región Central del País 
1913, Julio 28  Costa Sur 
1915, Agosto 21  Malla, Lima y Callao 
1915, Setiembre 20  Ica, Palpa 
1915, Diciembre 27  Cañete y Mollendo 
1915, Diciembre 28  Caravelí 
1916, Febrero 28  SE de Lima 
1917, Mayo 21  Cailloma, Arequipa 
1920, Octubre 07  Ayacucho y Arequipa 
1922, Octubre 11  Caravelí 
1926, Marzo 22  Lima 
1928, Abril 09  SE de Lima 
1928, Abril 27  Esquilaya 
1932, Enero 10  Lima 
1932, Agosto 05  Arequipa 
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Cuadro 2.2.1-1 (Continuación) 
Relación de Principales Sismos Históricos en la Zona de Influencia del Proyecto 

(1513-1974) 
(Enrique Silgado Ferro-INGEMMET, 1978) 

 

Fecha Lugar 
1932, Diciembre 09  Ica, Lima, Arequipa, Apurímac 
1933, Agosto 05  Lima 
1939, Abril 25  Cañete 
1939, Octubre 11  SE de Lima 
1940, Mayo 24  Lima 
1941, Mayo 11  Nazca, Caravelí, Huaitará 
1942, Agosto 24  Ica y Arequipa 
1945, Junio 15  Lima 
1946, Setiembre  29  Pisco 
1947, Noviembre  01  Centro del Perú 
1948, Mayo 28  Cañete 
1948, Julio 20  Arequipa 
1950, Diciembre 09  Ica 
1951, Enero 31  Lima 
1952, Mayo 03  Lat. 14°S 
1952, Agosto 03  Lima 
1953, Febrero 15  Lima 
1954, Abril 21  Sur de Lima 
1955, Febrero 09  Lima 
1955, Julio 21  Lat. 11° a 18°S 
1955, Agosto 19  Norte de Lima 
1955, Octubre 09  Mungui, La Unión, Arequipa 
1957, Febrero 18  Huarmey hasta Chincha 
1958, Enero 15  Arequipa 
1958, Marzo 01  Sur de Lima 
1958, Julio 26  Arequipa 
1960, Enero 13  Arequipa 
1960, Enero 15  Lima 
1960, Marzo 09  Arequipa 
1961, Enero  27  Lima a Nazca 
1963, Setiembre 17  Cañete a Trujillo 
1964, Enero  26  Sur 
1966, Octubre 17  Lima 
1968, Junio 19  Norte San Martín 
1968, Setiembre 28  Pisco, Ica, Chincha 
1971, Setiembre 23  Arequipa 
1972, Junio 19  Lima 
1974, Enero 05  Huarochirí, Yauyos y Cañete 
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Cuadro 2.2.1-2 
Principales Sismos Progenitores de Tsunamis en la Costa Peruana 

(Silgado E., 1974) 
 

Epicentro 
Aproximado Fecha Día D 

Hora 
GCT 
h m Lat.° S Long.° W 

Lugar M mt 

1586 Julio 10 00:30 12,2 77,7 Costa del Dpto. de 
Lima, Perú 8,0 3 

1604 Noviembre 24 18:30 18,0 71,5 Costa Peruano-
Chilena 8,4 3 

1687 Octubre 20 11:00 13,0 77,5 Costa Sur del Dpto. 
de Lima, Perú 8,2 3 

1746 Octubre 29 03:31 11,6 77,5 Costa Norte del Dpto. 
de Lima, Perú 8,4 3 

1806 Diciembre 7 23:00 12,0 78,0 Frente al Puerto del 
Callao, Perú  2 

1868 Agosto 13 21:45 18,5 71,2 Costa Peruano-
Chilena 8,5 3 

1877 Mayo 10 01:28 19,5 71,0 Costa Norte de Chile  3 

1960 Noviembre 20 22:01 6,8 81,0 Frente a la Costa de 
Pimentel 6,8  

 
M = Magnitud estimada del terremoto 
Mt = Magnitud del tsunami de acuerdo con la escala de Imamura 
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ANEXO DE PROPIEDADES GEOMECÁNICAS 

Cuadro 2.2.3-1 
Clasificación de las rocas por su origen, variedades litológicas y sus propiedades 

físicas mecánicas 

 

Tipo de roca Litología 
Peso 

Específico 
(t/m3) 

Tamaño 
granos 
(mm) 

Factor de 
Esponjamiento 

(%) 

Resistencia a 
compresión 

(Mpa) 
Granodiorita    50-250 
Granito 2,7 0,1 – 2 1,60 200 – 350 
Monzonita     
Diorita     
Tonalita 2,85 – 3,2 2 1,60 260 – 350 
Adamelita    50-250 

Intrusiva 

Gabro     

Ígneas 

Extrusiva Andesita 2,7 0,1 1,60 300 – 400 
Conglomerado 2,6 2 1,50 140 
Arenisca 2,5 0,1 – 1 1,50 160 – 255 
Lutita 2,7 < 0.004 1,35 70 
Coquina     

Sedimentarias 

Diatomita     
Gneis 2,7 2 1,50 140 – 300 Metamórficas 
Esquisto 2,7 0,1 – 1 1,60 60 – 400 

 
 

Cuadro 2.2.3-2 
Escala de Dureza de las Rocas 

Clasificación Dureza MOHS Resistencia a la Compresión  
Simple (MPa) 

Muy dura + 7 + 200 
Dura 6 – 7 120 – 200 
Medio dura 4,5 – 6 60 – 102 
Medio blanda 3 – 4,5 30 – 60 
Blanda  2 – 3 10 – 30 
Muy blanda 1 – 2 - 10 
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Cuadro 2.2.3-3 
Resistencias a la Compresión Simple más Frecuente de los diferentes Tipos de Rocas 

RCS  
Mpa Rocas Sedimentarias Rocas 

Metamórficas Rocas Ígneas 
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Fuente: Instituto Tecnológico Geominero de España (1994) 
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Cuadro 2.2.3-4 
Clasificación utilizada para elaborar el grado de alteración de la roca 

Clasificación Alteración 

Sana o fresca No se observa ningún signo de alteración en el material rocoso, quizás ligera 
decoloración sobre superficies de discontinuidades principales. 

Ligera 
La decoloración indica alteración del material rocoso y superficie de las 
discontinuidades. El material rocoso descolorido extremadamente es más débil 
que en su condición sana. 

Moderada 
Menos de la mitad del material rocoso esta descompuesto y/o desintegrado a un 
suelo. Aun se encuentran restos de roca fresca y/o decolorada, formando un 
esqueleto discontinuo. 

Muy alterada 
Más de la mitad del material rocoso está descompuesto y/o desintegrado a suelo. 
Aún se encuentran algunos núcleos de roca fresca y/o decolorada, formando un 
esqueleto discontinuo. 

Completamente alterada Todo el material rocoso está descompuesto y/o desintegrado a suelo. La estructura 
original del macizo es aún en gran parte reconocible. 

 

Cuadro 2.2.3-5 
Clasificación utilizada para estimar el Índice de dureza de la roca 

Clasificación Identificación 

Muy dura El martillo produce solamente descarillado de la muestra. Sonido metálico del 
golpe. 

Dura El espécimen es fracturado con muchos golpes del martillo. 

Medianamente Dura El espécimen requiere más de un golpe de martillo para ser fracturado. 

Ligeramente 
suave 

No se puede raspar o descarillar con un cuchillo de bolsillo. El espécimen puede 
ser fracturado con un solo golpe firme de martillo 

Débil o suave Se descarilla con dificultad con un cuchillo de bolsillo; indentado poco profundo 
con golpes firmes con la punta del martillo del geólogo. 

Muy débil Se descompone con golpes firmes con la punta del martillo de geólogo. Puede ser 
descarillado con un cuchillo de bolsillo. 
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Cuadro 2.2.3-6 
Clasificación utilizada para el grado de fracturamiento de la roca 

Clasificación Fracturas 
F/m/l 

Espaciamiento de Fracturas 
(m) 

Masiva <2 > 2.00 

Poco fracturada 2 – 5 0.60 –  2.00 

Moderadamente 6 - 10 0.20 –  0.60 

Muy fracturada 11 – 20 0.06 –  0.20 

Fragmentada > 20 < 0.06 

 

Cuadro 2.2.3-7 
Clasificación geomecánica de Bieniawski 

 
A. PARÁMETROS DE CLASIFICACIÓN GEOMECANICA 
 

Ensayo de 1 
punto 

>100 
kg./cm2 40-80 kg/cm2 20-40 kg/cm2 10-20 kg/cm2 Compresión simple 

(Kg/cm2) 

C. simple > 2,500 
kg.cm2 1,00-2,500 kg/cm2 500-1000 kg/cm2 500-250 kg/cm2 500-

250 10-50 <10 1 
Resistencia 
de la roca 

sana 
Valoración 15 12 7 4 2 1 0 

2 RQD 
Valoración 

90% - 100% 
20 

75% - 90% 
17 

50 % – 75% 
10 

25 % - 50% 
8 

< 25% 
5 

3 Separación entre diaclasas 
Valoración 

> 2 m. 
20 

0.6 – 2 m. 
15 

0.2 – 0.6 m. 
10 

0.6 – 0.02 m. 
8 

< 0.06 m. 
5 

Estado de las diaclasas 

E – 1 
Muy 

rugosas. 
Discontinuas

. 
Sin 

separaciones, 
bordes sanos 

y duros 

E - 2 
Ligeramente 

Rugosas, Abertura 
< 1 mm. Bordes 

duros. 

E – 3 
Ligeramente 

rugosas. Abertura  
< 1 mm. bordes 

blandos 

E – 4 
Espejos de falla con 

relleno < 5 mm o 
abiertas 1-5 Diaclasas 

continuas 

E – 5 
Relleno blando 

> 5 mm o abertura 
> 5 mm. Diaclasas 

continuas. 
 4 

Valoración 30 25 20 10 0 

5 Agua  
Freática 

Caudal por 10 m. 
de túnel  

Presión de agua 
Relación   

Tensión principal 
mayor 

Estado general 

Nulo 
Litros/min. 

0 
 
 

seco 

< 10 
litros / min. 

0.0 – 0.1 
 
 

Liquido - húmedo 

10 – 25 
litros/min. 
0.01 – 0.2 

 
 

Húmedo 

25 – 125 
litros/min. 
0.2 – 0.5 

 
 

Goteando 

> 25 
litros / min 

> 0.5 
 
 
 

Fluyendo 

 Valoración 15 10 7 4 0 
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B. CORRELACIÓN POR LA ORIENTACIÓN DE LAS DIACLASAS 
 

Dirección y Buzamiento Muy 
Favorables Favorables Medias Desfavorables Muy 

Desfavorables 
Valoración 

para: 
Túneles  
Cimentación  
Taludes 

0 
0 
0 

-2 
-2 
-5 

-5 
-7 
-25 

-10 
-15 
-50 

-12 
-25 
-60 

 
C. CLASIFICACIÓN 
 
Clase I II III IV V 
Calidad  Muy buena Buena  Mediana  Mala  Muy mala 
Valoración 100 – 81 80 - 61 60 – 41 40 – 21 < 20 
 
D. CARACTERÍSTICAS 
 
Clase I II III IV V 
Cohesión 
Angulo de rozamiento 

> 4 kg/cm2 
> 45º 

3 – 4 kg/cm2 
35º - 45º 

2 – 3 kg/cm2 
25º - 35º 

1 – 2 Kg/cm2 
15º - 25º 

< 1 kg/cm2 
< 15º 
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EVALUACION DEL PAISAJE VISUAL 
 

PROYECTO: CANTERA GNL 2 Y VIA DE ACCESO 
 

1. GENERALIDADES 

A lo largo de la historia, el término paisaje ha sido empleado con diversos significados1, pero 
ante todo el paisaje viene a ser la manifestación externa de un territorio, imagen indicador o 
clave de los procesos que tiene lugar en dicho territorio, ya sea en un ámbito natural o urbano. 
Es posible decir que el paisaje es objeto de interpretación, estableciendo la relación hombre – 
paisaje, en el cual el hombre es el receptor de información, lo analiza y lo experimenta 
emocionalmente. 
 
Para realizar la evaluación y análisis del paisaje visual o percibido es necesario tener presente 
que la percepción de la belleza del paisaje es un acto de interpretación por parte del 
observador a través de sus mecanismos fisiológico y psicológicos y es el observador el que va 
determinar las característica fundamentales de su interpretación, sin olvidar que el paisaje es 
la resultante de las combinaciones geomorfológicas, climáticas, bióticas y antrópicas y que el 
paisaje actual no es el final del proceso pues este siempre va a estar determinado por 
modificaciones en el tiempo constituyéndose como un conjunto dinámico. 
 
El paisaje visual o superficie observable es el objeto de especial atención en el presente 
estudio y su objetivo principal es tener una idea calara y real del ambiente donde se va a 
desarrollar el proyecto, su valor en materia de percepción visual y la imagen que este proyecta 
al observador antes y después de la instauración del proyecto. 
 
El proyecto, materia de este análisis, consiste en la explotación a tajo abierto de una cantera 
denominada Cantera GNL 2, dicha cantera se encuentra ubicada al sur del departamento de 
Lima (aproximadamente en el km 170 de la carretera Panamericana Sur) en el distrito de San 
Vicente de Cañete, provincia de Cañete, departamento de Lima. Esta cantera será explotada 
con el objeto de extraer piedra para la construcción de un rompeolas ubicado mar adentro en 
Pampa Melchorita. Para el transporte del material extraído de la Cantera GNL 2 se construirá 
una vía de acceso de aproximadamente 20,2 km la cual partirá desde la cantera hasta la 
Panamericana Sur. 
 
Tanto la Cantera GNL 2 y la Vía de Acceso son materia de la presente evaluación. 

2. METODOLOGIA 

El estudio del paisaje visual que se presenta en este informe es una síntesis de los aspectos 
más relevantes considerados para este tipo de proyectos en los estudios de impacto ambiental. 
La metodología que aquí se propone esta fundamentada en la investigación de diversos 
profesionales que han desarrollado distintas técnicas para evaluar el paisaje visual o percibido, 
                                                 
1 Se entiende por paisaje, naturaleza, territorio, área geográfica, recurso natural, escenario, ambiente cotidiano, 
etc 
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dichas técnicas han sido adecuadas de acuerdo al tipo de proyecto que se va a realizar y al 
medio donde se desarrolla. Este estudio se presenta en tres partes importantes. 
 
La primera parte, comprende el estudio de los componentes básicos de los elementos que 
intervienen tanto en la composición como en la formación del paisaje y que son materia de 
observación definiendo su composición, contraste y dominancia visual. En esta parte, a la que 
llamaremos Línea Base del Paisaje Percibido, se determina como se encuentra el paisaje 
antes de la instalación del proyecto determinándose su Calidad Escénica2 y Fragilidad Visual 
3. 
  
En la segunda parte se desarrolla el análisis de visibilidad4, una vez instalado el proyecto en el 
paisaje se identifican los puntos de mayor visibilidad aplicando los criterios de distancia y el 
de áreas de concentración visual. También se incluye el análisis de la calidad escénica una vez 
instalado el proyecto con el fin de determinar en que medida varia (si fuera el caso) la calidad 
visual de los escenarios.    
 
En la tercera parte, se identifican los impactos en el paisaje visual provocados por la 
instalación del proyecto proponiendo medidas adecuadas para su recuperación y 
conservación. 
  
Con el fin de mantener un orden en la evaluación y hacer una rápida identificación de los 
escenarios más relevantes que comprende el proyecto se presentan dos zonas de estudio (ver 
plano N° 1 del Anexo 5): 
 

• Zona A, corresponde a la cantera GNL 2  
• Zona B, representada por la Vía de Acceso  

 
Esta evaluación está acompañada de fotografías, cuadros y mapas temáticos para el 
entendimiento e ilustración de los escenarios y análisis correspondientes.  

                                                 
2 Calidad escénica: evaluación en términos comparables de las características visuales básicas (forma, línea, 
color, textura) de los componentes del paisaje. 
3 Fragilidad Visual: susceptibilidad del paisaje al cambio cuando se desarrolla un uso sobre él. 
4 Análisis de visibilidad: determinación de áreas visibles desde cada punto o conjunto de puntos para la 
obtención de criterios o parámetros que permitan caracterizar un territorio. 
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3. LÍNEA BASE DEL PAISAJE PERCIBIDO 

3.1 UBICACIÓN DEL PROYECTO CON RESPECTO AL USO DE SUELO 

Teniendo en cuenta que cuando se interviene un espacio o territorio se modifica y altera este y 
su compromiso con sus usos compatibles, en este apartado se identifica el área donde se 
desarrollará el proyecto Cantera GNL 2 y vía de acceso. Este terreno está clasificado como 
terrenos eriazos de libre disponibilidad del Estado (RR.SS. N°s, 001-99 y 057-2000-AG) 
ratificado mediante Resolución Suprema No. 026-2002-AG. Según las resoluciones antes 
mencionadas y el Plano de Zonificación y Vías del Consejo Provincial de Cañete (noviembre 
1984) no existe compromiso con zonas destinadas a asentamientos urbanos y explotación 
productiva, por tanto la intervención que se desarrolle en este territorio no será incompatible 
con el uso destinado en el ordenamiento territorial señalado. 

3.2 DESCRIPCIÓN Y DIAGNÓSTICO DEL PAISAJE ACTUAL EN ESTUDIO 

3.2.1 RELACIÓN ENTRE COMPONENTES DEL PAISAJE PERCIBIDO 

En este apartado se determinó la composición, el contraste y las características visuales del 
paisaje de las zonas en estudio. Esta evaluación se basó en el análisis descriptivo de sus 
componentes más saltantes y de la composición arquitectónica del paisaje (Apéndice 1). 

 
Zona A 
 
Contraste visual existente: Tanto las formas predominantes como los colores característicos 
de la Zona A, no permiten la percepción de un contraste visual, que ayudada con la 
iluminación existente, en el día sobre todo, realza la característica de aridez del escenario. El 
fondo escénico permite tener cierta variedad en la percepción pero no es determinante. 
 
Dominancia visual: La forma y el volumen predominante en el escenario esta dado por las 
formaciones rocosas (montañas) que dominan sobre los demás elementos de la composición. 
El cielo como fondo escénico también domina la escena. Estos dos elementos son los más 
relevantes en la composición del escenario en estudio. 
 
Características visuales: La característica visual más saltante de este escenario se encuentra 
marcada por la aridez debido a un bajo nivel de contraste cromático en el lugar.  
 
Zona B 
 
Contraste visual existente: Por las características que presenta el escenario de la zona B, no 
existe un contraste visual predominante ni de formas, ni de colores, ni textura. 
 
Dominancia visual: Existe un dominio de la forma plana del terreno y de su color 
característico que junto al fondo escénico son los elementos mas destacables de la 
composición. 
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Características visuales: La característica principal de este escenario esta dado por su 
extensión de acuerdo a la escala del observador. La uniformidad de la composición no permite 
tener características visuales importantes. 

3.2.2 COMPONENTES IMPORTANTES Y POTENCIAL ESTÉTICO DEL PAISAJE 

Con la información obtenida en el análisis anterior se desarrolló un cuadro5 que identifica los 
elementos más relevantes o importantes de la composición del paisaje tanto biofísico como 
arquitectónico valorando el potencial estético que tiene el paisaje. 
 
Para este análisis se identificaron los elementos más importantes del paisaje asignándoles un 
valor según su relevancia en la composición. Luego se asigna un valor ponderal a cada 
elemento del paisaje según su actuación en el escenario específico (zona de estudio), se 
multiplica los valores obtenidos, y el promedio de estos nos dará un valor que se asocia al 
potencial que tiene el paisaje, según una escala determinada. 
 
De este análisis se obtuvo los siguientes resultados: En la zona A (Cuadro 5 del Apéndice 2) 
el valor obtenido asocia a un potencial de Paisaje Medio  destacando que existe una cierta 
importancia de los elementos del pasaje que condicionan su potencial estético en materia de 
composición. En la evaluación de la Zona B, el resultado traduce un potencial de paisaje bajo 
(ver cuadro 6 en Apéndice 2), lo cual nos indica la poca influencia que tienen los elementos 
del paisaje en su composición estética. 
 
En cuanto a importancia de elementos de composición, (ver figuras 1y2 en Apéndice 2), en 
las dos zonas estudiadas la forma del terreo, la escala, y los ejes son los elementos mas 
destacados. La iluminación excesiva que se manifiesta en estas dos zonas altera las 
actuaciones del sistema visual provocando deslumbramiento disminuyendo así la capacidad 
de detección y reconocimiento de detalles. Estos datos son relevantes en el diseño de medidas 
para la recuperación del paisaje.  

3.2.3 ANÁLISIS DE LA CALIDAD VISUAL DEL PAISAJE 

Para el estudio de la calidad visual del paisaje se utilizó el método indirecto de Bureau of 
Land Management (BLM 1980) (Cuadro 7 del Apéndice 3). Este método se basa en la 
evaluación de las características visuales básicas (forma, línea, color, textura) de los 
componentes del paisaje (morfología, vegetación, agua, color, fondo escénico, rareza, 
actuación humana). Se asigna un valor según los criterios de ordenación y la suma total de 
estos determina la clase de calidad visual del área en estudio.  
 
Al aplicar dicha evaluación a las zonas en estudio se obtuvo que tanto en la Zona A como en 
la Zona B la calidad visual del paisaje se encuentra calificada en la Clase C (Cuadros 9 y 10 
del Apéndice 3) calificándolos como áreas de calidad baja, con muy poca variedad en forma, 
color, Línea y textura. 
 

                                                 
5 Basado en el cuadro de Valores Ponderales en le Diagnóstico de Potencialidad-Ingeniería Medioambiental 
Aplicada a la Reconversión Industrial y a la Restauración de Paisajes Industriales Degradados- Mariano Seoánez 
Calvo 1998.  
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3.2.4 ANÁLISIS DE FRAGILIDAD Y CAPACIDAD DE ABSORCIÓN DEL PAISAJE 

Para determinar la fragilidad6 y la Capacidad de Absorción Visual del paisaje7  se desarrolló la 
metodología de YEOMANS (1986) (Ver cuadro 13 del Apéndice 4). Esta metodología 
consiste en asignar un valor a los factores biofísicos del paisaje. Los valores obtenidos 
ingresan a una fórmula, quedando el resultado bajo la clasificación de una escala determinada.  

 
En la Zona A, el valor obtenido responde a una capacidad de absorción visual Baja, de este 
resultado se deduce la baja fragilidad del paisaje a la localización de actividades antrópicas y 
al bajo deterioro que el paisaje experimentaría ante la incidencia de determinadas actividades. 
Como el concepto de fragilidad es inverso al concepto de capacidad de absorción visual, 
entonces también se pone en manifiesto la alta aptitud que tiene el paisaje para absorber 
visualmente modificaciones o alteraciones sin detrimento de su calidad visual.  

 
Los valores obtenidos en la Zonas B corresponden a una capacidad de absorción visual 
moderada, de esto se deduce que el escenario evaluado es susceptibles a la modificación en 
determinadas actuaciones. Expresa que este escenario es  más vulnerable al cambio 
experimentando un deterioro de su calidad visual.  

3.2.5 DIAGNÓSTICO 

De acuerdo a los análisis desarrollados anteriormente, se puede deducir que los escenarios en 
estudio no gozan de mucho valor estético, no manifiestan complejidad en su composición y 
son escenarios muy comunes y frecuentes de encontrar a lo largo de la costa de nuestro 
territorio. Tanto en la Zona A como la Zona B, por las características visuales que presenta 
(en especial el espacio, la escala y color) acentúa la sensación de monotonía limitando su 
potencial estético.  

4. ANALISIS DE IMPACTOS 

En este capitulo se desarrollan los análisis de accesibilidad visual y de calidad visual del 
paisaje, basados en una proyección del escenario futuro con el proyecto (Cantera GNL 2 y vía 
de acceso). Estos análisis complementados con el estudio de Línea Base del Paisaje 
Percibido, nos ayudaran a determinar con mayor precisión los impactos visuales que genera el 
proyecto en los escenarios de estudio.  
 
Una vez establecidos los resultados de los análisis anteriormente citados, se procedió a 
identificar los impactos, en materia de percepción visual, generados por la instauración del 
proyecto determinando mediante el desarrollo de una matriz cual de las dos zonas ha sido las 
más afectada en materia de percepción visual y cuales son los impactos más relevantes. 
 

                                                 
6 Susceptibilidad que tiene el paisaje al cambio cuando se desarrolla un uso sobre él. 
7 Capacidad que tiene el paisaje para acoger acciones propuestas sin que se produzcan variaciones en su carácter 
visual 
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4.1 ANÁLISIS DE LA ACCESIBILIDAD VISUAL 

Este análisis se desarrollo en base al método de aproximación de cuencas visuales. Este 
método consiste en la selección de diversos puntos de observación desde los cuales se lanzan 
rayos que barren la zona de estudio, estos rayos al estar en contacto con el relieve o algún otro 
elemento del paisaje definen zonas visibles y no visibles las cuales determinan la 
accesibilidad visual en el paisaje. Para la elección de los puntos de observación se tuvo como 
base dos criterios importantes. El primero es el criterio de distancia, a medida que aumenta la 
distancia la calidad de la percepción visual disminuye, para esto se elaboro el plano N°2 (ver 
Apéndice 5), en el cual se muestra una zonificación del área de influencia del proyecto según 
el método STEINITZ8. El segundo criterio para la elección de cuencas visuales es la 
existencia de áreas de concentración visual, en el caso de la cantera GNL 2, por la topografía 
que presenta el escenario no existen posibilidad de visualización desde los centros poblados 
mas cercanos, para demostrar la poca accesibilidad visual del escenario se han elegido la 
cuenca visual 1, la cual nos demostrara la poca posibilidad de visualización a la cantera. En el 
caso de la visa de acceso la cuenca Visual 2 y cuenca visual 3 muestran la percepción de 
visibilidad desde los Asentamientos Humanos José María Escriba y Nuevo Cañete.   
  
Cuenca Visual 1 (Coordenadas: 370152.84873E 8537729.38664N): Este punto se encuentra 
ubicado aproximadamente  a 8Km de la cantera GNL,  según el método STEINITZ (1979) se 
encuentra ubicado en la zona lejana y a esta distancia ya no se tiene una percepción clara de 
los detalles de un objeto pero por la magnitud de la cantera se hace necesario su estudio.  La 
mayoría de los rayos dirigidos hacia la cantera son interrumpidos por el relieve de los cerros 
que la rodean impidiendo la posibilidad de acceso visual  (ver plano N°3 en Apéndice 5) 
 
Cuenca Visual 2 (Coordenadas 361240.59981E 8534123.44382N): Esta cuenca se encuentra 
ubicada en el centro poblado denominado Nuevo Cañete, desde este punto la posibilidad de 
visualización hacia la vía de acceso se acentúa en el tramo del ingreso desde la Panamericana 
Sur, aminorando su percepción en lo que queda del recorrido. (Ver plano N°6 en Apéndice 5). 
 
Cuenca Visual 3 (Coordenadas 357933.68640E 8537729.38664N): Corresponde a la 
ubicación del centro poblado José María Escriba,  al igual que la cuenca visual 2, las 
posibilidades de visibilidad hacia la vía de acceso es limitada por el relieve que rodea a esta 
cuenca, acentuando su visualización al primer tramo del acceso. (Ver plano N° 7 en Apéndice 
5).  

4.2 CALIDAD VISUAL DEL ESCENARIO FUTURO 

Para determinar la calidad visual del escenario futuro se utilizó el método indirecto de Bureau 
of Land Management (BLM 1980) (Cuadro 7 del Apéndice 3). Al aplicar este método a los 
escenarios en estudio se obtuvo que si bien es cierto en algunos casos la calificación de 
calidad visual ha disminuido su clase se mantiene, así tenemos que las zonas A y B se 
encuentran en la clase C refiriéndose a áreas e calidad baja. (Ver cuadros 11 y 12 del 
Apéndice 3) 

                                                 
8 Método STEINITZ,  1979, que establece tres áreas para cada zona de estudio, próximas (0-200 m), 
media (200m-800m), lejana (800m-2600m) 
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4.3 IDENTIFICACIÓN DE IMPACTOS VISUALES EN EL PAISAJE  

Se identificaron los impactos visuales producidos por el establecimiento del proyecto en las 
zonas de estudio. En el cuadro a, se identifican estos impactos teniendo en cuenta el aspecto 
ambiental y su presencia en el paisaje. 
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Cuadro a: Identificación de Impactos Visuales 
 

Escenarios Aspecto Ambiental Presencia en el Paisaje Impactos en el Paisaje 

Intrusión de  elementos artificiales o extraños en el paisaje 
Alteración de los elementos visuales del paisaje (forma, línea, escala y 
espacio)   

Alteración del contraste, dominancia y características visuales 
Cantera 

Generación de un hueco de grandes 
proporciones después de la 
explotación. 

Variación en la calidad visual del paisaje 

Zonas de accesibilidad visual 

ZONA A 

Escombreras Escombreras exteriores visibles 
Presencia antrópica en el paisaje natural 
Intrusión de  elementos artificiales o extraños en el paisaje 

Alteración del contraste, dominancia y características visuales 

Variación en la calidad visual del paisaje 
Zonas de accesibilidad visual 

Presencia antrópica en el paisaje natural 

ZONA B Vía de acceso 
Construcción de la vía de acceso. 
 
Presencia de vehículos de carga. 

Presencia de generadores de movimiento en el escenario 
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Luego de identificar los impactos en los escenarios de estudio se elaboró la matriz de 
importancia9 para cada zona, permitiendo tener una valoración de los efectos producidos con 
el fin de prever las incidencias en el paisaje derivadas de la ejecución del proyecto y 
establecer un grado de importancia según la magnitud del impacto (cuadros b, c y d). 
 
En esta matriz, una vez identificadas las acciones impactantes del proyecto, se califico según 
la siguiente categorización de impacto: 
 
Signo(S): Positivo o negativo de acuerdo al estado preoperacional de la actuación. 
 
Intensidad (I): Se basa en la gravedad o grado de destrucción que se genera. 
 
Extensión (E): Según las características espaciales del impacto. 
 
Momento (M): Tiempo en que se manifiesta el impacto. 
 
Permanencia (P): Duración de la acción impactante no de sus efectos. 
  
Reversibilidad (R): Posibilidad de retornar a la situación anterior, requiere de la actuación humana 
para retornar a la situación original. 
 
La asignación de un valor cuantitativo10 solo permite establecer una relación de importancia 
de los impactos en los escenarios de estudio (ver cuadros b y c).    
 
Del análisis se obtuvo que los impactos con mayor representación en los dos escenarios están 
referidos a la presencia antrópica, la intrusión de elementos artificiales o extraños y la 
alteración de los elementos visuales del paisaje, teniendo como características primordiales el 
momento en que se manifiesta el impacto, su permanencia en el escenario y su reversibilidad. 
 
En la zona B, uno de los impactos que cobra relevancia esta dado por las zonas de 
accesibilidad visual las cuales como se ha visto en los análisis anteriores son atenuadas por las 
distancia de visualización pero se tienen en cuenta en el desarrollo de las medidas correctoras. 
 
De las dos zonas impactadas la que genera mayores impactos en materia de percepción visual 
es la Zona A por la transformación que sufre su morfología alterando estructuralmente sus 
elementos de composición.  
   

                                                 
9 Metodología desarrollada por José A, Calzada Jiménez, Universidad de la Rioja España  
10 Valoración establecida en la metodología de José A, Calzada Jiménez 
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Cuadro b: Matriz de Importancia Zona A 
 
 

Escenario Impactos SIG Intensidad Extensión Momento Permanencia Reversibilidad  TOT
AL 

Muy alta Extenso Corto Plazo Permanente Largo Plazo Intrusión de elementos artificiales o 
extraños en el paisaje. _ 

 8  4  4  16  4 
36 

Alta Extenso Corto Plazo Permanente Largo Plazo Alteración de los elementos visuales 
del paisaje (forma, línea, escala y 
espacio)   

_ 
 4  4  4  16  4 

32 

Alta Extenso Corto Plazo Permanente Largo Plazo Alteración del contraste, dominancia 
y características visuales _ 

 4  4  4  16  4
32 

Baja Extenso Corto Plazo Temporal Mediano Plazo Variación en la calidad visual del 
paisaje _  1  4  4  4  2 

15 

Baja Sin influencia Corto Plazo Constante Mediano Plazo Zonas de accesibilidad visual 
_ 

 1  0  4  8  2 
15 

Alta Extenso Muy Corto Permanente Irrecuperable 

ZONA A 

Presencia antrópica en el paisaje 
natural _ 

 4  4  8  16  16 

 

48 

 
Total _ 22 20 28 76 32 

       IpA = S (I+E+M+P+R) 
       IpA = - 178 
Nota 
La variación de la calidad visual del paisaje es temporal (P) y mediano plazo(R) hasta la aplicación de una medida correctora adecuada. 
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Cuadro c: Identificación de Impactos Visuales 
 

Escenario Impactos SIG Intensidad Extensión Momento Permanencia Reversibilidad  T 

Media Extenso Corto Plazo Permanente Medio Plazo Intrusión de  elementos 
artificiales o extraños en el 
paisaje 

_ 

 2  4  4  16  2 
28 

Baja Extenso Corto Plazo Constante Mediano Plazo Alteración del contraste, 
dominancia y 
características visuales 

_ 

 1  4  4  8  2 
19 

Baja Extenso Corto Plazo Temporal Mediano Plazo Variación en la calidad 
visual del paisaje 

_ 
 1  4  4  4  2 15 

Medio Puntual Corto Plazo Constante Mediano Plazo Zonas de accesibilidad 
visual 

_ 
 2  1  4  8  2 17 

Alta Extenso Muy Corto Permanente Irrecuperable Presencia antropica en el 
paisaje natural 

_ 

 4  4  8  16  16 
48 

Alta Extenso Medio Plazo Constante Corto Plazo 

ZONA B 

Presencia de generadores 
de movimiento en el 
escenario 

_ 

 4  4  2  8  1 

 

19 

 
Total _ 

14 21 26 60 25 

 
       IpB = S (I+E+M+P+R) 
       IpB = - 146 
 
 



 
 
 

EIA y EIS Proyecto de Explotación de Cantera GNL2 Cañete – Perú 2.4-12 

5. PROPUESTA DE MEDIDAS CORRECTORAS 

Luego de la identificación de los impactos y la interpretación de su valoración se desarrolló la 
propuesta de las medidas correctoras en base al criterio de minimizar o reducir los impactos 
negativos más destacables. En el cuadro e, se muestra las medidas correctoras propuestas. 
 
 
Cuadro e: Medidas Correctoras Propuestas 
 

Impacto Escenario 
afectado Medida Correctora Tiempo de 

aplicación 

Zona A 

Generar un escenario 
compatible a las 
características visuales 
del entorno (*).  

Después del periodo 
de extracción de  la 
actividad.   

Intrusión de elementos extraños 
en el paisaje. 
 
Alteración de elementos visuales 
en el paisaje. 
 
Alteración del contraste, 
dominancia y características 
visuales. 

Zona B 
Adaptación de la 
infraestructura a la 
topografía local.  

Al inicio de la  
actividad. 

Zona A Generar barreras visuales 
(**) 

Antes o durante la 
actividad. Zonas de accesibilidad Visual. 

Zona B Generar barreras visuales 
(**) 

Antes o durante la 
actividad. 

Presencia de generadores de 
movimiento en el escenario Zona B 

Asignación de un color 
de poco contraste a los 
vehículos ( colores 
mates) y control de la 
velocidad (***)  

Al iniciar la 
actividad. 

 
(*)Con un proyecto de restauración paisajística que contemple adecuación de formas nuevas generadas 
por la actividad y que sean compatibles con el escenario inicial (diseño cromático de acuerdo al 
entorno, revegetación con especies de la zona, etc.), o un proyecto que genere un uso del escenario 
enmarcado de acuerdo a las expectativas de desarrollo de la zona. 
 
(**)Puede ser con especies vegetales o elementos formales artificiales teniendo en cuenta la 
visibilidad desde los puntos de concentración visual (centros poblados). 
 
(***) A mayor movimiento mayor percepción visual  
  
Nota: 
La presencia antrópica en el paisaje en la zona A y B, por tener categoría de impacto irrecuperable no 
establece medida correctora. 
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CUADRO 1 
COMPONENTES MÁS SALTANTES DEL PAISAJE VISUAL ZONA A 

 

 COMPONENTES 
CARACTERÍSTICAS 

VISUALES MAS 
DESTACADAS 

ATRIBUTOS  COMENTARIOS 

FORMA DEL 
TERRENO 
(RELIEVE) 

Relieve accidentado 
de montaña que 
destaca en toda la 
escena. 
El área de influencia 
directa se presenta 
como terreno 
desértico en llanura 
dominado por las 
formaciones rocosas. 

Pendiente de 
montaña: del 
50% al 70%. 
 Pendiente de 
Llanura: entre  
2% a 10% 

Por la topografía de 
escenario existe 
posibilidad de 
obstrucción del 
acceso visual. 

SUELO Y ROCA 

 

Formaciones rocosas 
de coloración pardo- 
grisáceo oscuro poco 
contrastadas. 
Dominio de la rocas 
sobre suelo 
accidentado. 

Estructura: 
gravas angulares 
descubiertas en 
montañas y suelo 
de textura gruesa 
arenosa 

Tanto en el suelo 
como en las 
formaciones 
rocosas no existen 
contrastes ni 
diversidad 
cromática en el 
conjunto. 

VEGETACIÓN 
 

 

Escasa vegetación de 
poco contraste 
cromático que se 
mimetizan con la 
coloración del terreno 
ubicadas de forma 
dispersa a lo largo del 
escenario. 

Tillandsias 
dispersas(500-
700msnm) 
cactáceas (700-
1200snm) 
herbáceo-
arbustivas 
estacionales ( 
sobre 1200msnm) 
 

El tipo de 
vegetación no 
permite tener 
diversidad y 
contrastes 
cromáticos 
asignando un 
carácter árido y 
seco al escenario. 

FAUNA 
 
 

La fauna existente en 
su mayoría nocturna 
se mimetiza con la 
textura y coloración 
de la roca y suelo de 
poca visibilidad para 
el observador 
 

Presencia de 
reptiles, roedores 
y algunas aves  

La fauna existente 
toma poca 
relevancia en la 
composición del 
escenario 

CLIMA 
 

Caluroso, con escasez 
de precipitaciones y 
presencia de 
nubosidad en meses 
de invierno 

Temperatura 
promedio anual 
de 20°C 

Existencia de una 
fuerte incidencia 
luminosa durante el 
día. 

ACTUACIÓN 
HUMANA 

No existe presencia 
de actuación humana  _ _ 

 



 
 
 

EIA y EIS Proyecto de Explotación de Cantera GNL2 Cañete - Perú 2.4-14 

CUADRO 2 
COMPOSICION ARQUITECTONICA DEL PAISAJE VISUAL ZONA A 
 

COMPONENTES 
CARACTERÍSTICAS DE 

COMPOSICION MAS 
DESTACADAS 

FORMA  

 
 

Se percibe como una forma 
tridimensional cuyo volumen 
destaca por las formaciones rocosas 
unificados visualmente por las 
tonalidades existentes. Dominancia 
visual de este volumen sobre los 
demás elementos de composición. 
 

ESCALA-ESPACIO 

 
 

Teniendo en cuenta la zona de 
ubicación de la Cantera GNL y su 
área de influencia (Zona A), se 
establece una escala poco 
manejable por el observador. 
Espacio dominado por la 
composición volumétrica  
 

EJES-LINEA 
 
 Los ejes en la composición 

dependen de la posición del 
observador mientras mas alejado el 
observador se destaca un eje 
paralelo al horizonte. En la zona de 
la cantera el eje se desarrolla 
perpendicular al eje del cono visual. 
Dominio de la línea recta, poco 
continua, pero con la fuerza de 
determinar una sola lectura. 
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COMPONENTES 
CARACTERÍSTICAS DE 

COMPOSICION MAS 
DESTACADAS 

TEXTURA 

 
 

La textura se presenta en grupos y 
al azar. 

COLOR 

 
 

Los colores de la escena son colores 
pardos mates, no hay contraste 
determinante del color. 

FONDO ESCENICO 

 
 

Este escenario tiene como fondo 
escénico el cielo. Por el clima de la 
zona domina la iluminación 
acentuando más la aridez del 
terreno. 
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CUADRO 3 
COMPONENTES MÁS SALTANTES DEL PAISAJE VISUAL 

ZONA B 

COMPONENTES 
CARACTERÍSTICAS 

VISUALES MAS 
DESTACADAS 

ATRIBUTOS  COMENTARIOS 

FORMA DEL 
TERRENO(RELIEVE) 

 
 

Relieve poco 
accidentado, grandes 
extensiones de terreno 
llano y desértico. 

Pendiente: entre 
2% a 10%. 

Por forma de terreno se 
obtienen vistas muy 
similares durante el 
desplazamiento del 
observador. 

SUELO Y ROCA 

 

Predominio del suelo 
arenoso de colores 
amarillos calidos. 

Estructura: suelo 
de textura gruesa 
arenosa. 

La continuidad del relieve 
y el color constante no 
permiten tener contrastes. 

VEGETACIÓN 

 

Escasa vegetación de 
poco contraste 
cromático, se 
mimetizan con la 
coloración del terreno 
ubicadas de forma 
dispersa a lo largo del 
escenario. 

Cactáceas  
 

El tipo de vegetación no 
permite tener contrastes 
cromáticos. 

FAUNA 
La fauna existente se 
mimetiza con la textura 
y coloración del terreno 

Presencia de 
reptiles y 
roedores. 

La fauna existente toma 
poca relevancia en la 
composición del paisaje 
visual. 

CLIMA 
 

Típico de la costa 
peruana, con escasez de 
precipitaciones y 
presencia de nubosidad 
en meses de invierno. 

Temperatura 
promedio anual 
de 20°C 

Existencia de una fuerte 
iluminación durante el 
día en especial los meses 
de verano. 

ACTUACIÓN 
HUMANA 

 

Presencia de actuación 
antrópica en la zona. 

Existe presencia 
de estructuras de 
servicio ( torres 
de alta tensión) 

Alteraciones en la 
composición del 
escenario. 
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CUADRO 4 
COMPOSICION ARQUITECTONICA DEL PAISAJE VISUAL ZONA B 
 

COMPONENTES 
CARACTERÍSTICAS DE 

COMPOSICION MAS 
DESTACADAS 

FORMA  

 

 El conjunto  se percibe como una 
forma bidimensional, casi sin 
perspectiva, no se destaca 
formación volumétricas que 
dominen la composición, fuerte 
presencia de los  planos 
horizontales traduce a una  lectura 
de forma plana. 
 

ESCALA-ESPACIO 

 

 
 
 
 
Este escenario se caracteriza por 
percibir un espacio ilimitado, 
denotando una escala poco 
manejable para el observador. 
 
 
 
 
 

EJES-LINEA 

 
 

El eje dominante de la composición 
es el eje horizontal. La línea 
horizontal domina la composición 
organizando sus elementos.  
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COMPONENTES 
CARACTERÍSTICAS DE 

COMPOSICION MAS 
DESTACADAS 

TEXTURA 

 
 
 

El escenario no presenta muchas 
irregularidades, Los pocos 
elementos de contraste se presentan 
dispersos y al azar. 

COLOR 

 
 

No existe variedad de colores en la 
escena, se acentúa la presencia de 
los colores con tonalidades cremas. 
Por efectos de la iluminación 
existente. y la gran extensión del 
escenario se percibe una monotonía 
en el color. 

FONDO ESCENICO 

 

De acuerdo a la escala de 
observador tanto el cielo como la 
superficie del territorio destacan 
como fondo escénico de la 
composición. 
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CUADRO 5 
IMPORTANCIA Y POTENCIALIDAD ESTETICA DEL PAISAJE ZONA A 

 
Elementos 

 Peso 
Valor Potencial 

Elemento de composición Biofísica                                                        51 

Forma del Terreno ( relieve)  

 5 
5 25 

Suelo y Roca 

 3 2 6 

Agua 

 5 
0 0 

Vegetación  

 4 
2 8 

Fauna  

 3 
1 3 

Clima 

 3 
3 9 

Actuación antropica 

 3 0 0 

Elemento de composición arquitectónica                                                        94 

Forma  
 5 5 25 

Escala-Espacio  
 5 

5 25 

Ejes 
 4 4 16 

Línea 
 2 3 6 

Textura 
 3 

2 6 

Color 
 5 2 10 

Fondo escénico  

 3 
2 6 

Promedio  72.5 
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CUADRO 6 
IMPORTANCIA Y POTENCIALIDAD ESTETICA DEL PAISAJE ZONA B 

 
Elementos 

 Peso 
Valor Potencial 

Elemento de composición Biofísica                                                        40 

Forma del Terreno ( relieve)  

 5 
3 15 

Suelo y Roca 

 3 1 3 

Agua 

 5 
0 0 

Vegetación  

 4 
1 4 

Fauna  

 3 
1 3 

Clima 

 3 
4 12 

Actuación antropica 

 3 1 3 

Elemento de composición arquitectónica                                                         70 
Forma  
 2 2 4 

Escala-Espacio  
 5 

5 25 

Ejes 
 4 4 16 

Línea 
 2 3 6 

Textura 
 3 

1 3 

Color 
 5 2 10 

Fondo escénico  

 3 
2 6 

Promedio  55 
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Pesos 
 
0= Sin importancia 
1= Muy Poco Importante 
2= Poco importante 
 
Ponderación  
 
<40= Muy baja 
40-70= Baja 
70-100= Media 
 

3= De cierta importancia 
4= Importante  
5= Muy Importante 
 
 
 
100-150= Alta 
>150= Muy alta 
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FIGURA 1 

ELEMENTOS DE COMPOSICION BIOFISICA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURA 2 
ELEMENTOS DE COMPOSICION ARQUITECTONICA 
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CUADRO 7 
CALIDAD VISUAL MÉTODO BLM (1980) 

 

ELEMENTOS CRITERIOS E ORDENACIÓN Y PUNTUACIÓN 

MORFOLOGÍA 

Relieve muy montañoso, 
marcado y prominente,( 
acantilados, agujas, grandes 
formaciones rocosas); o bien 
relieve de gran variedad 
superficial o muy 
erosionado, o sistemas de 
dunas, o bien presencia de 
algún rasgo muy singular y 
dominantes 

                       5

Formas erosivas 
interesantes o relieve 
variado en tamaño y 
forma. Presencia de 
formas y detalles 
interesantes pero no 
dominantes o 
excepcionales 

 

3

Colinas suaves, 
fondos de valle 
planos, pocos o 
ningún detalle 
singular 
 
 
 
 
 

1 

VEGETACIÓN 

Gran variedad de tipos de 
vegetación, con formas,  
texturas y distribución 
interesante                        

 5

Alguna variedad en la 
vegetación pero solo 
uno o dos tipos           
 

 3

Poca o ninguna 
variedad o 
contraste en la 
vegetación              

1 

AGUA 

Factor dominante en el 
paisaje limpia y clara, aguas 
blancas (rápidos y cascadas) 
o láminas de agua en reposo    

   5

Agua en movimiento o 
reposo pero no 
dominante en el paisaje    
 
                              3          

Ausente o 
inapreciable  
                          
 

  0 

COLOR 

Combinaciones de color 
intensas y variadas o 
contrastes agradables entre 
suelo, vegetación, roca, agua, 
o nieve 
                                  
                                  5 

Alguna variedad e 
intensidad en los colores 
y contrastes del suelo, 
roca y vegetación pero 
no actúa como elemento 
dominante                     

3

Muy poca 
variación de color 
o contraste, 
colores apagados    
 

 
1 

FONDO 
ESCÉNICO 

El paisaje circundante 
potencia mucho la calidad 
visual                                    
 

5

El paisaje circundante 
incrementa 
moderadamente la 
calidad visual en el 
conjunto      

  3

El paisaje 
adyacente no 
ejerce influencia 
en la calidad del 
conjunto       

0 

RAREZA 

Único o poco corriente o 
muy raro en la región, 
posibilidad de contemplar 
fauna y vegetación 
excepcional 
                                            6 

Característico, o aunque 
similar a otros en la 
región                         
 
 
                                    2 

Bastante común 
en la región            
 
 
 
                    1 

ACTUACIÓN 
HUMANA 

Libre de actuaciones 
estéticamente no deseadas o 
con modificaciones que 
inciden  favorablemente en la 
calidad visual                     
 
                                            2 

La calidad escénica está 
afectada por 
modificaciones poco 
armoniosas, aunque no 
en su totalidad, o las 
actuaciones no añaden 
calidad visual.             0 

Modificaciones 
intensas y 
extensas, que 
reducen o anulan 
la calidad 
escénica          
     - 
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CUADRO 8 

CLASES UTILIZADAS PARA EVALUAR LA CALIDAD VISUAL 
 
 

Clase  A 
Áreas de calidad alta, áreas con rasgos singulares y sobresalientes (puntaje 
del 19-33) 
 

Clase  B 
Áreas de calidad media , áreas cuyos rasgos poseen variedad  en la forma, 
color y línea, pero que resultan comunes en la región estudiada y no son 
excepcionales  ( puntaje del 12-18) 

Clase  C 
 
Áreas de calidad baja, áreas con muy poca variedad en la forma, color,  
Línea y textura.  ( puntaje de 0-11) 

 
 

CUADRO 9 
MÉTODO BLM (1980) APLICADO AL PAISAJE DE LA ZONA A 

 
 

ELEMENTOS PUNTUACIÓN 

MORFOLOGÍA 3 

VEGETACIÓN 1 

AGUA 0 

COLOR 1 

FONDO ESCÉNICO 3 

RAREZA 1 

ACTUACIÓN HUMANA 2 

TOTAL 11 
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CUADRO 10 
MÉTODO BLM (1980) APLICADO AL PAISAJE DE LA ZONA B 

 

ELEMENTOS PUNTUACIÓN 

MORFOLOGÍA 1 

VEGETACIÓN 1 

AGUA 0 

COLOR 1 

FONDO ESCÉNICO 3 

RAREZA 1 

ACTUACIÓN HUMANA 0 

TOTAL 7 

 
 

CUADRO 11 
MÉTODO BLM (1980) APLICADO AL PAISAJE DE LA ZONA A CON LA 

CANTERA GNL 
 
 

ELEMENTOS PUNTUACIÓN 

MORFOLOGÍA 3 

VEGETACIÓN 1 

AGUA 0 

COLOR 1 

FONDO ESCÉNICO 0 

RAREZA 6 

ACTUACIÓN HUMANA - 

TOTAL 11 
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CUADRO 12 
MÉTODO BLM (1980) APLICADO AL PAISAJE DE LA ZONA B CON LA VIA DE 

ACCESO 
 
 

ELEMENTOS PUNTUACIÓN 

MORFOLOGÍA 1 

VEGETACIÓN 1 

AGUA 0 

COLOR 1 

FONDO ESCÉNICO 3 

RAREZA 1 

ACTUACIÓN HUMANA 0 

TOTAL 7 
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CUADRO 13 
VALORES DE LA CAPACIDAD DE ABSORCIÓN VISUAL (C.A.V) 

(YEOMANS 1986) 
 

VALORES DE C.A.V FACTOR CARACTERÍSTICAS 
NOMINAL NUMÉRICO 

Inclinado (pendiente >55%) Bajo 1 
Inclinación suave ( 25-55% 
pendiente) Moderado 2 PENDIENTE 

P Poco inclinado ( 0-25% de 
pendiente) Alto 3 

Eriales, prados y matorrales Bajo 1 
Coníferas, repoblaciones.  Moderado 2 DIVERSIDAD DE 

VEGETACIÓN 
D Diversificada ( mezcla de 

claros y bosques) Alto 3 

Restricción alta derivada de 
riesgos alto de erosión e 
inestabilidad, pobre 
regeneración potencial  

Bajo 1 

Restricción moderada debido a 
ciertos riesgos de erosión e 
inestabilidad y regeneración 
potencial  

Moderado 2 

ESTABILIDAD DEL 
SUELO Y 

EROSIONABILIDAD 
E 

Poca restricción por riesgos 
bajos de erosión y inestabilidad 
y buena regeneración potencial 

Alto 3 

Bajo potencial de regeneración Bajo 1 
Contraste visual moderado 
entresuelo y vegetación  Moderado 2 

CONTRASTES SUELO-
VEGETACION 

V Contraste visual alto entre el 
suelo y la vegetación adyacente Alto 3 

Potencial de regeneración bajo Bajo 1 
Potencial de regeneración 
moderado Moderado 2 

VEGETACIÓN 
REGENARACION 

POTENCIAL 
R Regeneración alta Alto 3 

Contraste alto  Bajo 1 
Contraste moderado Moderado 2 

CONTRASTES DE 
COLOR ROCA SUELO 

C Contraste bajo Alto 3 
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FÓRMULA PARA CALCULAR C.A.V 
 
 
 
 
 
 

Donde:  
P = pendiente 
E = erosionabilidad 
R = capacidad de regeneración de la vegetación  
D = diversidad de la vegetación  
C = contraste de color de suelo y roca 
V = contraste suelo vegetación  

 
Escala: 

   BAJO = < 15 
   MODERADO = 15-30  

ALTO = >30 
 
 

 
Aplicando a la Zona A: 

 
 CAV = 1x (2 +2 + 1+ 3 + 1) 

 
CAV = 9 

 
Aplicando a la Zona B: 
 
 

CAV = 3x (2 +1 + 1+ 3 + 3) 
 

CAV = 30 
 
 

CAV = P x (E +R + D + C + V) 
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ESPECIFICACIONES TECNICAS DE MUESTREADORES DE BAJO VOLUMEN 
Muestreador Low Vol con Control de Flujo Másico y Volumétrico 

Modelo Partisol 2000H 
Medición y control de temperatura y 
presión 

Incorpora sensores para registro continuo de estos 
parámetros 

Sistema de registro de información Registra información cada 5 minutos, sobre las variables 
ambientales de cada muestreo. Esta información puede 
observarse directamente o bajarse vía interfase RS 232. 

Programación Panel de control  o vía interfase para programación de los 
monitoreos 

Flujo 16.7 l/min 
Energía 220v 1.5 A, 50/60 Hz 
Método de referencia EPA RFPS-1298-127 
Norma europea 12341 

 

ESPECIFICACIONES TECNICAS DE MEDIDOR DE RUIDO 
Sonómetro con Micrófono Incorporado 

Modelo Metrosonic DB 3080 
Rango de Medición 40 a 140 dB 
Linearidad ± 0.7 dB 
Resolución de Amplitud 0,1 dB 
Rango de temperatura operativa -20 to 60 deg C (-4 to 140 deg F) 
Rango de humedad operativa hasta 95% no condensable 
Rango de Respuesta Rápido o Lento 
Nivel de Calibración 80 a 130 dB 
Modo de Seguridad  2 niveles 
Modo Auto Stop ON u OFF 
Horas de Operación mínimo 40 horas a 20 ° C 
Suceptible de Calibración Fecha y Hora 
Seteado de tiempo y hora mes, día, año, hora, minuto, segundo 
Capacidad de almacenamiento de datos 175 test 
Data Historial de Tiempo > 57000 intervalos con 1 grabado estático 
Método/Norma de referencia ANSI S1.4, ANSI 1.25, IEC 651, IEC 804 and OSHA 

Hearing Conservation Amendment, August 1981 
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ESPECIFICACIONES TÉCNICAS ANALIZADORES DE GASES 

Analizador de Gas SO2 

Modelo Advanced Pollution Instrumentation API 100 
Precisión 0.5% de la lectura 
Linearidad 1.0% de ET 
Variaciones en cero < 0.5 ppb / 24 horas; < 1 ppb / 7 días 
Variaciones en valores de amplitud < 0.5% de lecturas/24 horas 

< 1% de lecturas/7 días 
Equivalente de interfase RS 232 
Valores de fondo cero 0.2 ppb 

valores de amplitud <0.5% de lecturas sobre 50 ppb 
Rango operativo de Temperatura 5° a 40°C 
Rangos 50 ppb a 20,000 ppb 
Método EPA EQSA-0495-100 

Analizador de Gas NOX 

Modelo Advanced Pollution Instrumentation API 200 
Límite mínimo detectable 0.5 ppb 
Precisión 0.5% de la lectura 
Linearidad 1.0% de ET 
Variaciones en cero < 0.5 ppb/24 horas; 1.0 ppb/7 días 
Variaciones en valores de amplitud < 0.5% de ET/7 días 
Equivalente de interfase RS 232 
Valores de fondo cero 0.25 ppb 

valores de intervalo <0.5% de lecturas sobre 50 ppb 
Rango operativo de Temperatura 5° a 40°C 
Rangos Con incrementos de 1.0 ppb de 50 ppb a 20,000 ppb 
Método EPA RFNA-1194-099 

Analizador de Gas CO 

Modelo Advanced Pollution Instrumentation API 300 
Precisión 0,5% de la lectura 
Linearidad 1,0% de ET 
Variaciones en cero < 0,1 ppm / 24 horas; < 0,2 ppm / 7 días 
Variaciones en valores de amplitud 1% de lecturas 
Equivalente de interfase RS 232 
Valores de fondo cero <0,025 ppm 

valores de amplitud <0.5% de lecturas 
Rango operativo de Temperatura 5° a 40°C 
Rangos 1 ppm a 1,000 ppm 
Método EPA RFCA-1093-093 
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Cliente
Empresa Perú LNG
Unidad Km. 168 Panamericana Sur

Equipo Usado
Marca/Modelo Partisol 2000
Tipo muestra Particulas suspendidas menores o iguales a 10 micrómetros, PM 10
Metodo de Referencia US EPA RFPS-0694-098

Informacion del muestreo
Peso inicial Peso final Dif Peso

Parámetro Código Filtro g g g
PM10 ML04-092 0,08929 0,09141 0,00212

Inicio Termino
Fecha 9-Oct-04 10-Oct-04
Hora programada 12:35 10:30
Punto de control P6

Promedio
Tiemp. Total horas 21,3
Flujo l/min 16,7
Vol. Aire muestreado std-m3 21,76
Temp. Ambiental ºC 14,8
Presión Barométrica mm Hg 742,5

Operador Carlos Ramirez
Empresa WALSH PERU S.A. Firma: ..............................

Concentración ESTACION DE MUESTREO P6

PM10 µg/m3
97

Resultados OK

Estándar de Calidad de Aire - D.S. 074-2001 PCM
PM10 24 horas µg/m3

150

CALCULO CONCENTRACION DE PARTICULAS PM10
ESTACION DE MUESTREO P6
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Estación:

1165 µg/m3

Fecha Hora Concentración     
CO (ppm)

Concentración CO 
(µg/m3)

13:00 0,0 0
14:00 0,4 466
15:00 0,5 583
16:00 0,5 583
17:00 0,5 583
18:00 0,5 583
19:00 0,3 350
20:00 0,2 233

422
10 000

583
0

21:00 0,1 117
22:00 0,2 233
23:00 0,3 350
00:00 0,1 117
01:00 0,1 117
02:00 0,1 117
03:00 0,1 117
04:00 0,1 117

160
10 000

350
117

05:00 0,0 0
06:00 0,1 117
07:00 0,0 0
08:00 0,2 233
09:00 0,3 350
10:00 0,3 350

0
0

131
10 000

350
0

Factor: 1 ppm =

PROM

MAX
MIN

PROM

MAX

MAX
MIN

PROM
ECA

P6 - Panamericana Sur

MIN

ECA

ECA

10/10/2004

09/10/2004

10/10/2004

09/10/2004
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Estación:

1915 µg/m3

Fecha Hora
Concentración     

NO2 (ppm)
Concentración NO2 

(µg/m3)
14:00 2,0 4
15:00 2,7 5
16:00 2,4 5
17:00 3,2 6
18:00 3,3 6
19:00 4,7 9
20:00 3,6 7
21:00 4,9 9
22:00 1,0 2
23:00 0,9 2
00:00 2,2 4
01:00 1,6 3
02:00 5,8 11
03:00 0,6 1
04:00 0,7 1
05:00 3,9 7
06:00 0,7 1
07:00 7,8 15
08:00 2,5 5
09:00 2,3 4
10:00 2,6 5

0
0
0

5
200

15
1

ECA

P6 - Panamericana Sur

Factor: 1 ppm =

09/10/2004

10/10/2004

PROM

MAX
MIN
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Estación:

2664 µg/m3

Fecha Hora
Concentración     

SO2 (ppm)
Concentración SO2 

(µg/m3)
13:00 1,8 5
14:00 2,0 5
15:00 1,9 5
16:00 2,2 6
17:00 1,8 5
18:00 1,8 5
19:00 2,5 7
20:00 3,1 8
21:00 2,7 7
22:00 2,6 7
23:00 2,5 7
00:00 2,3 6
01:00 2,9 8
02:00 3,4 9
03:00 3,8 10
04:00 3,3 9
05:00 3,9 10
06:00 3,9 10
07:00 5,4 14
08:00 5,1 14
09:00 4,6 12
10:00 4,3 11

0
0

8
365

14
5

PROM

MAX
MIN

P6 - Panamericana Sur

Factor: 1 ppm =

ECA

09/10/2004

10/10/2004
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3.0 

LINEA BASE BIOLÓGICA 
 

3.1 METODOLOGÍAS DE EVALUACIÓN 

La evaluación de vegetación y fauna realizada en la estación veraniega comprendió dos zonas 
de muestreo: la futura vía de acceso y una zona de canteras aledañas a la cantera GNL-2. Por 
su parte, la evaluación invernal comprendió tres zonas de muestreo: la zona proyectada para la 
cantera GNL-2, la futura vía de acceso a esta cantera y la parte alta de la quebrada Topará. El 
detalle de los métodos empleados se presenta a continuación. 

3.1.1 DIVERSIDAD 

Para realizar el cálculo de diversidad se utilizó el índice de diversidad de Shannon-Wiener 
cuya fórmula se muestra a continuación: 
 
Índice de Shannon Wiener: H = -Σpi Ln pi 
 
Donde:  pi = ni /n 

ni = número de individuos por especie. 
n = número total de individuos de todas las especies 

 Tomado de L.C. Hayeck (1994) 

3.1.2 VEGETACION 

Con la finalidad de caracterizar la vegetación, previa salida de campo, se realizó una 
interpretación de fotografías aéreas verticales e imágenes satelitales para estimar 
fisionómicamente los distintos tipos de formaciones vegetales. En estas imágenes o 
fotografías se reconocieron y demarcaron, de manera preliminar diferentes unidades 
homogéneas de vegetación.  
 
En el terreno se visitaron y recorrieron cada una de las unidades, con el fin de describirlas –en 
términos de Formación Vegetal, Grado de Cobertura (denso; semidenso; abierto o muy 
abierto) y Especies Dominantes– de acuerdo a una adaptación a la metodología del Centre 
d´Etudes Phtytosociologiques et Ecologiques Louis Emberger, del CNRS de Montpellier, 
Francia (Carta de Ocupación de Tierras). 
 
En las zonas de muestreo se estableció un total de 17 parcelas o transectos de 30 m x 2 m, 
cada uno conformado por 3 subparcelas o subtransectos de 10 m x 2 m. En cada transecto de 
este tipo se registraron las especies presentes, su abundancia, frecuencia y la cobertura (por 
intersección del eje medio). 
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La abundancia de cada especie vegetal se midió de diferentes formas: 
 
• Densidad (número de individuos por unidad de área) 

• Cobertura (porcentaje de suelo cubierto por la proyección vertical de la planta) 

• Frecuencia (porcentaje de subtransectos o parcelas en que se encuentra cada especie) 

 
Estos tres datos fueron utilizados para obtener un índice de dominancia para cada especie y un 
índice porcentual de valor de importancia (Matteucci & Colma 1982, Cottam 1949): 
 
Índice de dominancia de la especie i = (ni/nt) x (Ci/Ct) x (Si/St) x 100 
 
Indice porcentual de valor de importancia de la especie i (%IVI) = [(ni/nt) + (Ci/Ct) + 
(Si/St)] x 100/3 
 
Donde: 
ni= número de individuos de la especie i 

nt= número de individuos total 

Ci= cobertura de la especie i 

Ct= cobertura vegetal total 

Si= número de subtransectos donde se encuentra la especie i 

St= número de subtransectos total. 

 
En cada una de las zonas de muestreo se colectaron partes vegetativas (tallos, hojas) así como 
partes reproductivas (flores, frutos y semillas), de ser observadas, de todas las especies 
encontradas para ser posteriormente prensadas y secadas. Mientras fue posible, la colección se 
hizo por duplicado. El material colectado fue secado y posteriormente determinado utilizando 
claves de identificación y confrontados con colecciones del Herbario Weberbauer de la 
Universidad Nacional Agraria La Molina. 

3.1.3 AVES 

Las metodologías utilizadas para el censo de aves fueron el Censo por Conteo de Puntos y los 
avistamientos ocasionales. 
 
Censo por Conteo de Puntos (PC) 
 
Durante estos tipos de censos el observador permanece en un punto fijo, y registra las aves 
vistas y oídas en un tiempo y radio determinado (Ralph et al. 1996, Järvinen, 1978). Las 
variables radio y tiempo son establecidas dependiendo del tipo de hábitat y aves a estudiar 
(acuáticas o terrestres) (Ralph et al. 1996). Es muy importante establecer una distancia 
adecuada entre los puntos de conteo (PC), que reduzca la probabilidad de interdependencia 
entre los datos de cada PC (Hutto et al. 1986).  
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En esta evaluación los PC tuvieron una duración de 5 minutos y estuvieron separados por 
distancias variables siendo la menor distancia entre dos PC de 200m (Ralph et al. 1996, Hutto 
et al. 1986). Se escogió esta metodología debido a que el tipo de hábitat del área presenta 
escasa vegetación y ello permitió una visibilidad a grandes distancias. Los PC no tuvieron un 
radio fijo (Bibby, et al, 1993), ya que fueron ilimitados a la distancia.  
 
Avistamientos Ocasionales 
 
Estos avistamientos se realizaron en diferentes horas de la mañana y de la tarde, después de 
haber realizado los censos por PC. Estos datos ayudaron a completar la lista de la avifauna, 
registrando especies poco conspicuas o no cantoras. 

3.1.4 MAMÍFEROS 

Para la evaluación rápida de mamíferos se utilizaron métodos directos (observación y colecta) 
e indirectos (registro de evidencias y entrevistas), que en combinación nos permiten obtener la 
mayor información posible en un corto periodo. No fue posible realizar entrevistas por la 
ausencia de pobladores locales que pudieran proporcionar información sobre las especies de 
fauna presentes. 
 
Para la evaluación de mamíferos pequeños terrestres, en la evaluación de invierno se 
utilizaron trampas de golpe Víctor y trampas Sherman para captura en vivo. En el muestreo de 
verano sólo se utilizaron trampas Sherman. Como cebo se utilizó una mezcla estándar de 
mantequilla de maní, avena y vainilla, así como tocino.  
 
En el muestreo realizado en septiembre del 2004 las trampas fueron dispuestas en dos 
transectos de 20 estaciones dobles (40 trampas). El primer transecto fue colocado en la zona 
de la vía de acceso y el segundo en el área de influencia de la cantera. El primero permaneció 
por un periodo de dos noches totalizando 80 trampas noche (TN) y el segundo por una noche 
totalizando 40 TN. 
 
En la evaluación de enero del 2005 las 3 zonas de muestreo (ZM) (la vía de acceso, la cantera 
GNL-2 y la parte alta de la Quebrada Topará) contuvieron un número variable de sitios de 
muestreo (SM). Debido a las condiciones logísticas y de corto tiempo no fue posible colocar 
igual número de transectos de trampas en cada uno de los sitios de muestreo, estableciéndose, 
en donde fue posible, un máximo de un transecto por SM. Las trampas fueron dispuestas en 
transectos de longitud variable, conformados por 5 a 31 estaciones con una trampa por 
estación. Dos transectos fueron colocados en la zona de la vía de acceso (SM2) totalizando 20 
trampas/noche (TN), y cuatro transectos en la zona de la cantera (SM 11, 12, 13, 14) 
totalizando 79 TN. No se colocaron trampas en la zona de la quebrada Topará para evitar la 
pérdida de estas por la cercanía a poblados y el constante tránsito de personas. Cada una de 
las líneas permaneció activada por una noche.  
 
Para la evaluación de murciélagos, en la estación invernal las redes de neblina fueron 
colocadas en la quebrada principal dentro del área de influencia de la cantera GNL. Tres redes 
continuas fueron colocadas en la entrada de la quebrada principal, dispuestas 
perpendicularmente a la línea de la quebrada. Otra red fue colocada en una subquebrada a 
mayor altitud con vegetación herbácea muy dispersa. En el muestreo de verano se colocó una 
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red de neblina en la quebrada del TM 7. Esta fue dispuesta perpendicularmente a la quebrada 
y permaneció abierta una noche. 
 
La recopilación de información de evidencias indirectas incluyó la recolección de heces de 
zorro y egagrópilas de lechuza. Estas fueron analizadas para registrar dientes y pelos de 
mamíferos. La identificación a nivel de especie fue realizada por medio de claves 
especializadas (Pearson, 1972, 1975, 1982; Musser et al., 1998) y por comparación con la 
colección de mamíferos del Dpto. de Mastozoología del Museo de Historia Natural – 
UNMSM. Para el caso de estructuras óseas de murciélago se usó la clave de Simmons y 
Geisler (1998). 
 
Para la calificación de la localidad más sensible al impacto se tomo en cuenta la inclusión de 
las especies (de cada área) en las listas de especies en extinción o amenazadas de IUCN 
(Milton y Taylor, 2000); INRENA (2004); CITES (2002), así como las especies endémicas 
(Pacheco, 2002).  

3.1.5 HERPETOLOGÍA 

La metodología utilizada fue la Búsqueda por Encuentro Visual “Visual Encounter Survey” 
(VES) (Crump y Scott, 1994), metodología recomendada para evaluaciones herpetológicas 
rápidas. El esfuerzo muestral fue medido por tiempo (horas/hombre). Cada recorrido de 
muestreo (RM) fue evaluado mediante VES por un investigador, durante un periodo de 
tiempo estandarizado de una hora. Se registró las coordenadas de inicio de cada RM así como 
la descripción general del área a evaluar y las condiciones climáticas generales. Este último 
aspecto es muy importante para animales ectotérmicos como los reptiles. 
 
Adicionalmente se realizaron registros oportunistas, es decir, registros fuera de las áreas y 
tiempos destinados a los RM´s. La información obtenida mediante este tipo de registros 
complementa los resultados obtenidos en los RM´s. 
 
La identificación de los especímenes fue realizada en el campo, sobre la base de la 
experiencia del investigador y la literatura especializada (Dixon & Huey 1970; Peters & 
Donoso-Barros 1970; Peters & Orejas-Miranda 1970; Dixon & Wright 1975). Los 
especimenes colectados fueron medidos, pesados y fotografiados antes de ser preservados. 
Los especimenes colectados serán depositados en la colección del Departamento de 
Herpetología del Museo de Historia Natural de la Universidad Nacional Mayor de San 
Marcos. 
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FAUNA 
(Muestreo de Septiembre del 2004) 

 

Cuadro 1 Ubicación de los puntos de muestreo de aves 

Coordenadas 
UTM Zona de Muestro 

(ZM) 
Punto de 

Muestreo (PM)
E N 

Descripción del 
Lugar 

PM 5 0365254 8541581 

PM 6 0365677 8541544 

Zona de Tillandsiales dispersos 
entre desierto arenoso 

Futura Vía de Acceso 

PM 7 0370432 8544278 Desierto arenoso, frente al cerro de 
la cantera 

PM 8 0372018 8544742 Quebrada angosta y rocosa, con 
presencia de abundantes cactus 

PM 9 0371915 8545441 Restos de vegetación herbácea, con 
predominancia de cactus 

PM 10 0371939 8545723 Cercano al cumbre de cerro rocoso 
con predominancia de cactus 

Futura Cantera 

PM 11 0371073 8544953 
Ladera pedregosa,  restos de 

vegetación herbácea y abundancia 
de cactus 

 
Cuadro 2 Ubicación de principales evidencias, estructuras, formaciones destacadas del 

terreno y puntos de inicio y término de recorridos por zonas de muestreo (ZM) 
de mamíferos 

 
Coordenadas UTM Punto Descripción 

E N 
Zona 

6 Punto de Entrada en desierto pobre de vegetación 
estacional 359914 8536686 Vía de acceso 

7 Transecto de muestreo de roedores (punto de inicio) 365279 8541337 Vía de acceso 
8 Transecto de muestreo de roedores (punto final) 365054 8541541 Vía de acceso 

9 Registro de ratón Mus musculus (encontrado 
muerto) 365385 8541091 Vía de acceso 

10 Huellas de zorro en Tillandsial disperso. 366303 8534356 Vía de acceso 
11 Vista hacia la Cantera 369692 8543069 Cantera 
12 Transecto de muestreo de roedores (punto final) 371839 8545414 Cantera 
13 Huellas de zorro en zona de cactáceas dispersas 372199 8545657 Cantera 
14 Punto final de quebradita 372329 8545885 Cantera 
15 Heces de zorro y egagropila 372439 8546444 Cantera 
16 Heces de zorro y huesitos en quebrada angosta 372509 8546576 Cantera 
17 Heces de zorro en quebrada angosta 372600 8546746 Cantera 
18 Transecto de muestreo de roedores (punto de inicio) 371544 8545225 Cantera 
19 Huella de zorro en arenal (Pirca 1) 371108 8545185 Cantera 
20 Quebrada con cactáceas (Pirca 2) 371095 8545818 Cantera 
21 Nido de lechuza 371353 8545832 Cantera 

22 Cueva de zorro, caminos de cabras, mayor cantidad 
de cactáceas 371389 8545960 Cantera 

ND: No Determinado 
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Cuadro 3 Principales características de los recorridos de muestreo de herpetología 

Coordenadas UTM 
RM 

Punto 
Inicial 

Punto 
final 

Elevación 
(msnm) Hábitat Zona Fecha 

02 0365171 E 
8541460 N 

0365344 E 
8541030 N 200-300 

Pampa arenosa con colinas de 
poca pendiente, vegetación de 

cactáceas y tillandsias. 

Vía de 
Acceso 17/09/2004 

03 0371071 E 
8544663 N 

0372365 E 
8545908 N 300-800 

Pampa arenosa, cauce de 
quebrada seca rocosa. 

Vegetación de cactáceas y 
herbáceas dispersas. 

Vía de 
Acceso 18/09/2004 

04 0371580 E 
8544585 N 

- 
- 600–700 

Quebradas rocosas. 
Vegetación herbácea y 

cactácea. 
Cantera 18/09/2004 

06 0362805 E 
8536409 N 

- 
- 200-300 

Pampa arenosa con dunas 
suaves y rocosas. Vegetación 

de tillandsias 

Vía de 
Acceso 19/09/2004 
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Cuadro 4 Ubicación y principales características de los registros de presencia de mamíferos por zona de muestreo 

Coordenadas UTM Zona de Muestreo 
(ZM) E N 

Descripción del área Familia Especie Tipo de 
evidencia 

Categoría de 
Conservación 

365279 8541337 Llanura desértica, agrupación de 
Tillandsiales Canidae Lycalopex sechurae Huellas  

365385 8541091 Llanura desértica, agrupación de 
Tillandsiales Muridae Mus musculus Captura  

365279 8541337 Llanura desértica, agrupación de 
Tillandsiales Muridae Mus musculus Encontrado 

muerto  
Vía de acceso 

366303 8534356 Llanura desértica, agrupación de 
Tillandsiales Canidae Lycalopex sechurae Huellas  

371839 8545414 Parte baja de quebrada principal 
con cactáceas Muridae Phyllotis amicus Captura Endémico 

372199 8545657 Parte baja de quebrada principal 
con cactáceas Canidae Lycalopex sechurae Huellas  Cantera 

371544 8545225 Parte baja de quebrada principal 
con cactáceas Vespertilionidae Myotis atacamensis Captura IUCN: 

Vulnerable 

372439 8546444 Parte media de quebrada principal 
con cactáceas Canidae Lycalopex sechurae Heces  

372439 8546444 Parte media de quebrada principal 
con cactáceas Muridae Phyllotis spp. Restos óseos  

372509 8546576 Parte media de quebrada principal 
con cactáceas Canidae Lycalopex sechurae Heces  

372509 8546576 Parte media de quebrada principal 
con cactáceas Muridae Phyllotis andium Restos óseos  

Cantera 

372509 8546576 Parte media de quebrada principal 
con cactáceas Muridae Phyllotis amicus Restos óseos Endémico 

372509 8546576 Parte media de quebrada principal 
con cactáceas Chinchillidae Lagidium peruanum Restos óseos  

372600 8546746 Parte media de quebrada principal 
con cactáceas Canidae Heces zorro en quebrada 

angosta Heces  

 

372600 8546746 Parte media de quebrada principal 
con cactáceas Mustelidae Conepatus sp. Restos óseos  
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Coordenadas UTM Zona de Muestreo 
(ZM) E N 

Descripción del área Familia Especie Tipo de 
evidencia 

Categoría de 
Conservación 

372600 8546746 Parte media de quebrada principal 
con cactáceas Muridae Phyllotis andium Restos óseos  

371108 8545185 Parte baja de quebrada con 
cactáceas Oeste Canidae Lycalopex sechurae Huellas  

371108 8545185 Parte baja de quebrada con 
cactáceas Oeste Muridae Phyllotis andium Restos óseos  

371353 8545832 Parte baja de quebrada con 
cactáceas Oeste Muridae Phyllotis andium Restos óseos  

371353 8545832 Parte baja de quebrada con 
cactáceas Oeste Muridae Oryzomys xantheolus Restos óseos  

Cantera 

371389 8545960 Parte baja de quebrada con 
cactáceas Oeste Canidae Lycalopex sechurae Huellas, 

madriguera  
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FAUNA 
(Muestreo de febrero del 2005) 

 

Cuadro 1 Ubicación y principales características de los transectos de muestreo de vegetación 

Coordenadas UTM Transecto Altitud (msnm) 
E N 

Zona de Muestreo S N H' Cobertura (m2) 

373963 8544826 
1 750 

373990 8544828 
Vía de acceso 5 10 1,50 1,40 

374964 8545818 
2 812 

374990 8545802 
Vía de acceso 3 6.00 1,01 1,04 

376528 8547128 
3 953 

376547 8547202 
Cantera 3 14 0,96 2,62 

376830 8547612 
4 939 

376826 8547636 
Cantera 1 17 0 3,92 

377067 8547570 5 1061 
377092 8547568 

Cantera 1 8 0 0,23 

377150 8547520 6 1079 
377175 8547522 

Cantera 3 11 0,76 10,24 

376174 8547070 7 931 
376177 8547094 

Cantera 1 4 0 0,61 

376085 8547228 8 938 
376049 8547232 

Cantera 1 2 0 0,2 

376565 8546868 9 1001 
376587 8546844 

Cantera 1 10 0 0,01 

376698 8547476 10 981 
376707 8547502 

Cantera 3 16 0.95 2,04 

374263 8545024 11 718 
374258 8545012 

Vía de acceso 3 5 0,95 2,69 
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Coordenadas UTM Transecto Altitud (msnm) 
E N 

Zona de Muestreo S N H' Cobertura (m2) 

373871 8544580 12 671 
373866 8544554 

Vía de acceso 1 8 0 4,87 

371435 8541492 13 462 
371416 8541472 

Vía de acceso 1 9 0 5,20 

370868 8541134 14 423 
370841 8541120 

Vía de acceso 2 4 0,56 0,82 

380675 8545476 15 832 
380659 8545468 

Quebrada Topará 2 3 0,64 5,69 

379697 8544756 16 747 
379684 8544732 

Quebrada Topará 2 10 0,5 14,79 

378050 8543462 17 663 
378040 8543432 

Quebrada Topará 2 8 0,66 2,86 

365167 8541460 18 270 
365129 8541440 

Vía de acceso 1 5 0 4,61 
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Cuadro 2 Especies registradas, distribución geográfica, principales características y ubicación de puntos de muestreo de aves 
 

PM Coordenadas UTM Descripción del Lugar R Familia Especie Ni Distribución 

1 0373580 / 8543954 Quebrada rocosa, presencia de cactus y 
nidos de lechuza de los arenales 0 0 0 0  

2 0373678 / 8544197 Quebrada rocosa, cauce seco de río 
sin vegetación ni cactus 0 0    

3 0373676 / 8544319 Vegetación muerta de monte ribereño 
y cactus 0 0 0 0  

4 0373845 / 8544512 Ladera pedregosa,  restos de vegetación 
herbacea y cactus 1 Furnariidae Geositta maritima 1 

Perú y Chile (desde 
Ancash a Antofagasta en 

Chile) 

5 0373925 / 8544801 Ladera pedregosa,  inicio de la 
presencia de cactus columnares 1 Furnariidae Geositta maritima 1 

Perú y Chile (desde 
Ancash a Antofagasta en 

Chile) 

6 0374243 / 8544928 Quebrada rocosa, cactus columnares 
nidos de lechuza de los arenales 0 0 0 0  

7 0374351 / 8545078 Cactus columnares dispersos, cauce 
seco de río 1 Furnariidae Geositta maritima 1 

Perú y Chile (desde 
Ancash a Antofagasta en 

Chile) 

8 0374884 / 8545352 Quebrada pedregosa, ausencia de 
cactus 0 0 0 0  

9 0375196 / 8546046 Lecho de río seco, nublado, con viento 1 0 0 0 0 
10 0371541 / 8541576 Abundantes cactus cola de mono 1 Burhinidae Burhinus superciliaris 2 Ecuador, Perú y Chile 

11 0371375 / 8541475 Quebrada arenosa, con cactus cola de 
mono 1 Burhinidae Burhinus superciliaris 1 Ecuador, Perú y Chile 

12 0371002 / 8541271 Quebrada arenosa, con cactus cola de 
mono 1 Burhinidae Burhinus superciliaris 1 Ecuador, Perú y Chile 
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PM Coordenadas UTM Descripción del Lugar R Familia Especie Ni Distribución 

13 0370885 / 8541006 Quebrada arenosa, con cactus y algunas 
tillandsias 1 Strigidae Speotyto cunicularia 5 cosmopolita 

14 0373925 / 8544801 Ladera pedregosa,  inicio de la 
presencia de cactus columnares 1 Furnariidae Geositta maritima 1 

Perú y Chile (desde 
Ancash a Antofagasta en 

Chile) 

15 0370455 / 8540184 Loma arenosa con piedras dispersas 0 0 0 0  

16 0375895 / 8546652 Quebrada rocosa, sin vegetación ni cactus 0 0 0 0  

17 0376158 / 8546851 Quebrada rocosa, sin vegetación ni cactus 0 0    
18 0376534 / 8546878 Entrada a quebrada rocosa, sin vegetación 0 0 0 0  

19 0376633 / 8546896 Ladera de cerro pedregoso, cercan o a nidos 
de G. maritima 0 0 0 0  

20 0376641 / 8546935 Ladera de cerro pedregoso 1 Furnariidae Geositta maritima 1 
Perú y Chile (desde 

Ancash a Antofagasta en 
Chile) 

21 0376636 / 8547010 Quebrada rocosa y angosta con 
cactus columnares dispersos 0 0 0 0  

22 0376525 / 8547083 Entrada a quebrada grande, piedras 
dispersas 1 Furnariidae Geositta maritima 1 

Perú y Chile (desde 
Ancash a Antofagasta en 

Chile) 

23 0376517 / 8547180 Quebrada pedregosa 0 0 0 0  

24 0376791 / 8547614 Quebrada estrecha, con vegetación rala 0 0 0 0  

25 0376926 / 8547653 Quebrada estrecha, con vegetación rala 1 Furnariidae Geositta maritima 1 
Perú y Chile (desde 

Ancash a Antofagasta en 
Chile) 

26 0377052 / 8547575 Quebrada estrecha, con vegetación rala 0 0 0 0  
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PM Coordenadas UTM Descripción del Lugar R Familia Especie Ni Distribución 

27 0377098 / 8547572 Quebrada estrecha, con vegetación rala 0 0 0 0  
28 0377112 / 8547560 Quebrada pedregosa 0 0 0 0  
29 0376190 / 8547005 Quebrada rocosa, sin vegetación ni cactus 0 0 0 0  
30 0376009 / 8547361 Quebrada rocosa, cauce río seco 0 0    
31 0375999 / 8547552 Quebrada rocosa, cauce río seco 0 0 0 0  

32 0375959 / 8547922 Quebrada pedregosa, cercan o a nidos 
de lechuza de los arenales 0 0 0 0  

33 0376017 / 8548100 Quebrada pedregosa 0 0 0 0  

Furnariidae Geositta maritima 1 
Perú y Chile (desde 

Ancash a Antofagasta en 
Chile) 

34 
 

0374631 / 8545389 
 

Quebrada rocosa y angosta con 
cactus columnares y cola de mono 2 

Furnariidae Asthenes cactorum 1 Perú (Lima a Arequipa)

Accipitridae Geranoaetus melanoleucus 1 cosmopolita 

Columbidae Zenaida meloda 3 cosmopolita 
Columbidae Zenaida auriculata 1 cosmopolita 

35 0380558 / 8545374 Ladera de cerro pedregoso, cercano a 
quebrada y zona de cultivos 4 

Mimidae Mimus longicaudatus 11 Ecuador y Perú 
Columbidae Zenaida meloda 1 cosmopolita 
Columbidae Columbina cruziana 1 Ecuador, Perú y Chile 

Mimidae Mimus longicaudatus 11 Ecuador y Perú 
36 0380493 / 8545355 Cerca de árboles frutales, cañaverales. Río 

seco, campo de cultivo sin sembrar 4 

Icteridae Dives warszewiczi 1 Ecuador y Perú 
Columbidae Zenaida meloda 1 cosmopolita 
Columbidae Columbina cruziana 2 Ecuador, Perú y Chile 

Mimidae Mimus longicaudatus 4 Ecuador y Perú 

37 03803810 / 8545319 Cerca de árboles frutales, cañaverales. Río 
seco. 

5 

Troglodytidae Troglodytes aedon 1 cosmopolita 
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PM Coordenadas UTM Descripción del Lugar R Familia Especie Ni Distribución 

Thraupidae Conirostrum cinereum 1 
Desde Colombia hasta el 
norte de Chile y el Oeste 

de Bolivia 

Accipitridae Geranoaetus melanoleucus 1 cosmopolita 

Columbidae Zenaida meloda 1 cosmopolita 
Columbidae Columbina cruziana 1 Ecuador, Perú y Chile 

Mimidae Mimus longicaudatus 11 Ecuador y Perú 

38 0380206 / 8545239 Cerca de árboles frutales, cañaverales. Río 
seco. 5 

Icteridae Dives warszewiczi 4 Ecuador y Perú 
Columbidae Zenaida meloda 1 cosmopolita 

Mimidae Mimus longicaudatus 4 Ecuador y Perú 39 0379591/ 8544600 Bosquecito de huarango, cerca de campos 
de cultivo vacíos 3 

Troglodytidae Troglodytes aedon 1 cosmopolita 

40 0379357 / 8544581 Bosquecito de huarango, cerca de campos 
de cultivo vacíos 1 Columbidae Zenaida meloda 1 cosmopolita 

Tyrannidae Camptostoma obsoletum 2 Costa Rica hasta el norte 
de Argentina y Uruguay

41 0379309 / 8544583 Bosquecito de huarango, cerca de campos 
de cultivo vacios 2 

Thraupidae Conirostrum cinereum 2 
Desde Colombia hasta el 
norte de Chile y el Oeste 

de Bolivia 
Columbidae Zenaida meloda 1 cosmopolita 
Columbidae Zenaida auriculata 1 cosmopolita 

Tyrannidae Camptostoma obsoletum 1 Costa Rica hasta el norte 
de Argentina y Uruguay

42 0379180 / 8544484 Continuación del bosquecito de huarango 4 

Mimidae Mimus longicaudatus 4 Ecuador y Perú 
43 0379084 / 8544086 Fin bosque huarango 1 Caprimulgidae Chordeiles acutipennis 1 cosmopolita 

Columbidae Zenaida meloda 3 cosmopolita 44 0378071 / 8543554 Cerca de cultivo de algodón 3 
Columbidae Columbina cruziana 1 Ecuador, Perú y Chile 



 
 

EIA y EIS Proyecto de Explotación de Cantera GNL2 Cañete - Perú Anexo 3.3-7 

PM Coordenadas UTM Descripción del Lugar R Familia Especie Ni Distribución 

Mimidae Mimus longicaudatus 11 Ecuador y Perú 

Columbidae Zenaida auriculata 2 cosmopolita 
Columbidae Columbina cruziana 2 Ecuador, Perú y Chile 

Tyrannidae Camptostoma obsoletum 1 Costa Rica hasta el norte 
de Argentina y Uruguay

45 0378015 / 8543345 Cerca de cultivo de maíz 4 

Mimidae Mimus longicaudatus 11 Ecuador y Perú 

PM: Punto de Muestreo; Ni: Número de individuos; R: Riqueza 
 
 
Cuadro 3 Especies registradas, tipo de evidencia y características de los transectos de muestreo de mamíferos 
 

Zona de 
Muestreo Coordenadas UTM Descripción Familia Especie Tipo de evidencia Categoría de 

Conservación 
374154 8544883   Canidae Lycalopex sechurae Heces   
374907 8545636   Canidae Lycalopex sechurae Heces   
375392 8546131 Campamento         
375392 8546131 Transecto Campamento Muridae Mus musculus Captura   
375392 8546131 Transecto Campamento Muridae Mus musculus Captura   
375455 8546033 Transecto A Estación inicial (1) Muridae Mus musculus Captura   
375565 8545952 Transecto A Estación final (15) Muridae Mus musculus Captura   
374346 8545139   Canidae Lycalopex sechurae Heces   
374359 8545133   Muridae Phyllotis andium Huesos   
374272 8545043   Canidae Lycalopex sechurae Heces   
374259 8545023   Canidae Lycalopex sechurae Madriguera, Huellas   
374234 8544997   Muridae Phyllotis andium Huesos   

Vía de acceso - 
Zona de cactáceas 

dispersas 

374234 8544997   Muridae Mus musculus Huesos   
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Zona de 
Muestreo Coordenadas UTM Descripción Familia Especie Tipo de evidencia Categoría de 

Conservación 
374214 8545001   Canidae Lycalopex sechurae Madriguera, Huellas   
376819 8547599 Transecto B Estación inicial (1)         
376511 8547174 Transecto B Estación final (31)         

376387 8547111 Transecto B Canidae Lycalopex sechurae 
Madriguera, Huellas, 
Heces   

376387 8547111 Transecto B Muridae Phyllotis andium Huesos   
376614 8547599 Transecto B Canidae Lycalopex sechurae Heces   
376614 8547599 Transecto B Muridae Phyllotis andium Huesos   
376118 8546822 Transecto B (1) Muridae Phyllotis andium Captura   
376118 8546822 Transecto B (9) Muridae Mus musculus Captura   
376889 8547685 Transecto C Estación inicial (1)         
377267 8547552 Transecto C Estación final (30)         
376177 8547077 Transecto D Estación inicial (1)         
376021 8547331 Transecto D Estación final (15)         
376480 8546829 Transecto E Estación inicial (1)         

Cantera - Zona de 
cactáceas 
dispersas 

376703 8546812 Transecto E Estación final (13)         
373512 8543690   Canidae Lycalopex sechurae Madriguera   

371370 8541473   Canidae Lycalopex sechurae 
Madriguera, Huellas, 
Heces   

371370 8541473   Muridae Phyllotis andium Huesos   
370146 8539851   Muridae Phyllotis andium Huesos   

Vía de acceso 

370223 8539625   Muridae Phyllotis andium Huesos   
380381 8545341   Muridae Phyllotis andium Huesos   
379541 8544809   Canidae Lycalopex sechurae Heces   
379541 8544809   Muridae Phyllotis sp. Pelos   
379139 8544492   Muridae Phyllotis andium Huesos   

Quebrada Topará 

379139 8544492   Mustelidae Didelphis albiventris Pelos   
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Cuadro 4 Especies registradas, principales parámetros y características de los recorridos de muestreo (RM) de herpetología  

RM Zona de 
Muestreo Fecha Coordenadas 

UTM (Punto inicial) Hábitat Condiciones 
ambientales 

Familia Especie N R H’ 

1 Vía de Acceso 10-Feb-05 0373745 / 8543954 Desierto con cactus 
columnares 

Nublado, con 
viento 

Tropiduridae Microlophus tigris 2 1 0 

2 Vía de Acceso 10-Feb-05 0374009 / 8544810 Desierto con cactus 
columnares 

Nublado, con 
viento 

Tropiduridae Microlophus tigris 1 1 0 

3 Vía de Acceso 10-Feb-05 0374725 / 8545437 Desierto con cactus 
columnares 

Nublado, con 
viento 

  0 0 0 

4 Vía de Acceso 10-Feb-05 0375530 / 8546228 Desierto con cactus 
columnares 

Nublado, con 
viento 

  0 0 0 

5 Cantera 11-Feb-05 0376207 / 8546828 Desierto, cerros con  
piedras sin vegetación 

Nublado, sin 
viento 

  0 0 0 

6 Cantera 11-Feb-05 0376813 / 8547146 Desierto, cerros con  
piedras sin vegetación 

Nublado, sin 
viento 

Tropiduridae Microlophus tigris 1 1 0 

Gekkonidae Phyllodactylus  
lepidopygus 1 2 0,69 7 Cantera 11-Feb-05 0377188 / 8547538 Desierto, cerros con  

piedras sin vegetación 
Nublado, sin 

viento Tropiduridae Microlophus tigris 1   

8 Cantera 11-Feb-05 0377434 / 8547391 Desierto, cerros con  
piedras sin vegetación 

Nublado, sin 
viento 

  0 0 0 

9 Fuera de áreade 
Cantera 11-Feb-05 0376202 / 8546554 Desierto, cerros con  

piedras sin vegetación 
Nublado, sin 

viento 
Tropiduridae Microlophus tigris 1 1 0 

10 Fuera de áreade 
Cantera 11-Feb-05 0375732 / 8547287 Desierto, cerros con  

piedras sin vegetación 
Nublado, sin 

viento 
  0 0 0 

11 Cantera 11-Feb-05 0377034 / 8547887 Desierto, cerros con  
piedras sin vegetación 

Nublado, sin 
viento 

Tropiduridae Microlophus tigris 1 1 0 

12 Cantera 11-Feb-05 0376721 / 8547612 Desierto, cerros con  
piedras sin vegetación 

Nublado, sin 
viento 

  0 0 0 
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RM Zona de 
Muestreo Fecha Coordenadas 

UTM (Punto inicial) Hábitat Condiciones 
ambientales 

Familia Especie N R H’ 

13 Cantera 11-Feb-05 0376508 / 8547224 Desierto, cerros con  
piedras sin vegetación 

Nublado, sin 
viento 

  0 0 0 

14 Cantera 12-Feb-05 0376245 / 8547187 Desierto, cerros con  
piedras sin vegetación 

Despejado, sin 
viento 

  0 0 0 

15 Cantera 12-Feb-05 0375964 / 8547778 Desierto, cerros con  
piedras sin vegetación 

Despejado, sin 
viento 

Tropiduridae Microlophus tigris 3 1 0 

16 Vía de Acceso 12-Feb-05 0375164 / 8545955 Desierto, cerros con  
piedras sin vegetación 

Despejado, sin 
viento 

Tropiduridae Microlophus tigris 15 1 0 

Gekkonidae Phyllodactylus 
gerrhopygus 2 

17 Vía de Acceso 12-Feb-05 0371501 / 8541726 Desierto, con sustrato de 
arena, pocas bromelias 

Despejado, sin 
viento Tropiduridae Microlophus 

theresiae 1 
2 0,64 

18 Vía de Acceso 12-Feb-05 0370806 / 8541211 Desierto, con sustrato de 
arena, pocas bromelias 

Despejado, sin 
viento 

Tropiduridae Microlophus 
theresiae  1 1 0 

19 Vía de Acceso 12-Feb-05 0369806 / 8540448 Desierto, con sustrato de 
arena, pocas bromelias 

Despejado, sin 
viento 

Gekkonidae Phyllodactylus 
gerrhopygus  1 1 0 

Teiidae Dicrodon heterolepis 1 
20 

Zona 
Adyacente a 

poblados 
13-Feb-05 0380558 / 8545363 

Monte Ribereño, 
chacras,  

cerros con rocas 
Despejado, sin 

viento Tropiduridae Microlophus tigris 5 
2 0,45 

Teiidae Dicrodon heterolepis 1 
21 Zona Adyacente 

a poblados 13-Feb-05 0379511/ 8544538 
Monte Ribereño, 

chacras,  
cerros con rocas 

Despejado, sin 
viento Tropiduridae Microlophus tigris 2 2  0,64  

22 Zona Adyacente 
a poblados 13-Feb-05 0377915 / 8543315 

Monte Ribereño, 
chacras,  

cerros con rocas 
Despejado, sin 

viento 
Tropiduridae Microlophus tigris  1 1 

 
TM: Transecto de Muestreo; N: Número de Individuos; R: Riqueza de Especies; H’: Índice de Diversidad de Shannon Wiener 
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1.0 INTRODUCCIÓN 

PERU LNG S.R.L. (PERU LNG), tiene proyectado construir un rompeolas para facilitar la 
operación de las embarcaciones en las labores de exportación de gas natural licuado en Pampa 
Melchorita, Cañete - Perú.  El rompeolas tendrá 800 metros de longitud y estará ubicado a una 
profundidad de 14 metros bajo el agua con una cresta de elevación de aproximadamente 8,5 
metros. La construcción del rompeolas requerirá aproximadamente 2,5 millones de toneladas 
de rocas.  
 
PERU LNG a encargado a WALSH PERU el desarrollo del Estudio de Impacto Ambiental 
para las canteras que proveerán el material de construcción para el rompeolas; WALSH Perú 
presenta el siguiente proyecto de Evaluación Arqueológica (PEA) para la cantera denominada 
GNL 2 ubicada en la provincia de Cañete, departamento de Lima. 
 
El proyecto de evaluación arqueológica tiene como finalidad el reconocimiento general del 
área en donde se ubica la cantera y el camino de acceso con el objeto de identificar y delimitar 
las posibles evidencias arqueológicas existentes. El objetivo final de este proyecto es la 
obtención del Certificado de Inexistencia de Restos Arqueológicos (CIRA) otorgado por el 
Instituto Nacional de Cultura (INC). 
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2.0 PLAN DE EVALUACIÓN ARQUEOLÓGICA 

2.1 PERSONA NATURAL O JURÍDICA QUE CONTRATA LOS TRABAJOS, TIPO 
DE ACTIVIDAD QUE SE DESARROLLARÁ EN EL ÁREA E IMPACTOS DEL 
TERRENO 

PERU LNG proyecta la construcción de un rompeolas para facilitar la operación de las embarcaciones 
en las labores de exportación de gas natural licuado en Pampa Melchorita, Cañete – Perú. El 
rompeolas tendrá 800 metros de longitud y estará ubicado a una profundidad de 14 metros bajo el agua 
con una cresta de elevación de aproximadamente 8,5 metros. La construcción del rompeolas requerirá 
aproximadamente 2,5 millones de toneladas de rocas. 
 
El diseño seleccionado para el rompeolas es del tipo montículo con piedras sin trabajar en vez del 
estilo alternado; se requieren enormes y alargadas piezas de roca que puedan proveer la protección 
(blindaje) para soportar el fuerte oleaje. 
 
El tamaño de blindaje de roca usado tradicionalmente en el rompeolas está en el rango de 5 a 10 
toneladas para cada pieza dependiendo del lugar en donde sea colocada. Para que una típica cantera 
surta la cantidad requerida de roca para el blindaje rocoso es necesario que grandes cantidades 
adicionales de material sean taladrados, se apliquen explosivos y posteriormente sean clasificados para 
proveer la cantidad de roca necesaria. La cantera elegida para el rompeolas de PERU LNG ha sido 
seleccionada teniendo como base su capacidad de proveer largas piezas de roca.  
 
PERU LNG basado en reportes geológicos tiene proyectado extraer material de construcción (roca) de 
la cantera denominada: GNL 2. Esta cantera se encuentra ubicada en la provincia de Cañete en el 
departamento de Lima. 
 
Para que puedan realizarse los trabajos de extracción. PERU LNG ha contratado a WALSH PERÚ 
para la realización del Estudio de Impacto Ambiental (EIA). 
 
De acuerdo a la normatividad vigente, previo a la etapa de ejecución de obras, PERU LNG a través de 
Walsh Perú en el marco del Estudio de Impacto Ambiental de la obra: Cantera GNL 2, presenta el 
correspondiente Proyecto de Evaluación Arqueológica con el objetivo final de obtener el Certificado 
de Inexistencia de Restos Arqueológicos. 

2.2 NIVEL DE ESTUDIOS DE IMPACTO AMBIENTAL EN LOS QUE SE 
INSERTARÁ EL PROYECTO DE EVALUACIÓN ARQUEOLÓGICA 

El Proyecto de Evaluación Arqueológica- Cantera GNL 2, se desarrolla como parte de los estudios 
previos a la ejecución de las obras propiamente dichas. El terreno actualmente no presenta ningún tipo 
de construcción ni remoción de suelo; el camino de acceso coincide en ciertos sectores con una trocha 
que ya existe en la zona y que suponemos ha sido habilitado por los agricultores y mineros ilegales de 
esta zona de Cañete.  
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2.3 EVALUACIONES ARQUEOLÓGICAS DESARROLLADAS CON 
ANTERIORIDAD A LA PERSONA NATURAL O JURÍDICA QUE CONTRATA 
LOS TRABAJOS Y PLAN DE FUTURAS ACCIONES COMPLEMENTARIAS 

El estudio arqueológico desarrollado con anterioridad al presente fue el Proyecto de Evaluación 
Arqueológica con excavaciones en el área del asentamiento humano Nuevo Progreso – Callao. 
Ventanilla, Callao; el informe final del proyecto anteriormente citado fue presentado en el mes de 
agosto de 2004 al Instituto Nacional de Cultura. 
 
La finalidad del estudio de evaluación arqueológica en el área destinada a cantera 
(500 Ha) y el camino de acceso (aprox. 20.2 km) es definir la existencia o inexistencia de restos 
arqueológicos en el área materia del presente estudio. 
 
La evaluación arqueológica proyecta realizar un reconocimiento arqueológico superficial con 
excavaciones restringidas que involucra la identificación y delimitación de las evidencias 
arqueológicas que puedan existir en el área de la cantera y la carretera de acceso a la misma. 
 
Como acciones futuras y complementarias se considerará la señalización de los monumentos 
arqueológicos que se identifiquen acogiendo las indicaciones del Instituto Nacional de Cultura. 

3.0 FINES Y OBJETIVOS 

3.1 DESCRIPCIÓN GEOGRÁFICA DEL ÁREA DE TRABAJO 

3.1.1 UBICACIÓN Y ACCESO 

La cantera GNL 2 se encuentra localizada a la altura del kilómetro 170 de la carretera Panamericana 
Sur en la provincia de Cañete, departamento de Lima.  
 
Para acceder a la cantera se ingresa hacia el este a partir de la carretera Panamericana, cruzando la 
zona desértica de Pampa Negra y la quebrada seca de Cansa Caballo en donde se ubica la concesión.  
 
La cantera GNL 2 tiene una extensión de 500 ha y se encuentra ubicada entre las siguientes 
coordenadas: (WGS 84) 
 
 V 01: N8549 E376   V 04: N8547 E377 
 V 02: N8549 E378   V 05: N8546 E377 
 V 03: N8547 E378   V 06: N8546 E376 
El camino de acceso a la cantera se inicia a la altura del kilómetro 170 de la carretera Panamericana 
Sur y tiene una extensión de 20.2 kilómetros hasta el inicio de la concesión y 21.3 kilómetros hasta la 
zona de extracción. 

3.1.2 CONDICIONES CLIMÁTICAS 

Clima 



 
 
 

EIA y EIS Proyecto de Explotación de Cantera GNL2 Cañete - Perú 4 

La cantera se encuentra en un medio extremadamente desértico, como es característico en la mayor 
parte del desierto costero peruano. Las precipitaciones rara vez superan los 30 o 40 mm anuales, y 
ocurren en su mayor parte como lluvias horizontales o nieblas advectivas, antes que lluvias 
propiamente dichas. La característica básica que define el clima costero, es que hay una extrema 
carencia de precipitaciones totales, y sin embargo, la humedad atmosférica anual es elevada, lo mismo 
que la nubosidad, especialmente durante los meses de invierno, cuando la humedad del aire la mayor 
parte del tiempo supera el 90%. Esta característica es dominante en la mayor parte del desierto costero 
del centro y sur del país, y es completamente representativa de las condiciones climáticas que se dan 
en el contexto operacional de la cantera GNL 2. A continuación se describen esas características 
básicas. 

Precipitación 

Para la zona de la cantera, las brisas húmedas y nieblas que provienen del litoral, se encuentran con 
una estrecha playa (Melchorita) e inmediatamente chocan con un acantilado de casi 200 m de altura.  
Las brisas pasan fácilmente este accidente y luego recorren una amplia llanura de casi 20 km en que 
ascienden de 200 a 500 msnm, para encontrarse abruptamente con el frente montañoso donde se ubica 
la cantera.  Las brisas húmedas pueden ascender por la montaña hasta unos 800 a 1,000 m de altitud 
como máximo. Por encima de este nivel el tiempo es igual desértico pero permanentemente soleado 
por la ausencia de nieblas litorales. 

Temperatura 

Una temperatura promedio anual de 19°C para la zona de playa, y de unos 20°C para la zona de las 
canteras. Las máximas absolutas son del orden de 32 o 33°C para los días más cálidos de febrero o 
marzo de los períodos cálidos de El Niño; cuando no hay estos eventos, la temperatura máxima rara 
vez alcanza los 30°C. Las mínimas absolutas son del orden de 11°C para los días más fríos de julio a 
agosto, tanto en la zona de las canteras como en las llanuras de acceso y la playa Melchorita. 

Vientos 

Los vientos son generalmente débiles, de más de 10 o 15 km/hora y numerosas horas de calma. 
Excepcionalmente los vientos superan superan los 50 km/hora, pero es por cortos períodos. La 
estabilidad con respecto a los vientos, reduce aún más la de por sí baja intensidad de acciones erosivas, 
y puede resultar un elemento favorable en cuanto al control de dispersión de partículas debidas a las 
operaciones. 

Suelos 

La zona de estudio prácticamente no presenta suelos fértiles propiamente dichos: las formaciones 
rocosas de la zona de cantera constituye superficies mayoritariamente líticas y los escasos materiales 
sueltos corresponden a formaciones de fragmento sin ningún desarrollo genético. 
Los suelos de las planicies por donde se encontraría el camino de acceso a la cantera, son depósitos de 
arena y material aluvial, que tampoco tienen desarrollo genético dado el clima desértico. 
 
En general se trata de zonas de bajo potencial agrológico tanto por las limitaciones del propio suelo, 
como por la condición desértica del área. 

Vegetación 

La zona del proyecto se encuentra en el Desierto Pacífico Subtropical, la cual se caracteriza por 
presentar escasa vegetación en áreas de llanuras y vegetación densa en áreas contiguas a los ríos. Estas 
características definen habitats terrestres propios de zonas desérticas y valles costeros, que hospedan 
una variedad relativa de especies de fauna y flora silvestres. 
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Entre la playa Melchorita y la cantera se extienden amplias planicies desérticas, que básicamente 
consisten también en formaciones de Tillandsias pero mucho más dispersas (con aproximadamente un 
10% de cobertura vegetal) así como desiertos naturales desprovistos de vegetación. Finalmente las 
mencionadas planicies limitan con dos formaciones más: Cauces de escorrentía esporádica con 
arbustos dispersos y Monte Ribereño y cultivos estacionales. 

3.2 MAPA DE UBICACIÓN Y PLANO DEL AREA 

Ver Anexo I: Plano 1 de ubicación de las canteras y la carretera de acceso. 

3.3 SUSTENTO METODOLÓGICO Y TÉCNICO DE LA ZONA DE TRABAJO 

La construcción de la obra se plantea como una necesidad de aprovechar con una alta eficiencia el 
material de construcción (roca) que puede ser extraído de la cantera denominada GNL 2, para que sea 
aprovechado en la construcción del rompeolas.  
 
La obra consiste en la construcción de un “rompeolas”, este tendrá 800 metros de longitud y estará 
ubicado a una profundidad de 14 metros bajo el agua y tendrá una cresta de elevación de 
aproximadamente 8,5 metros. La construcción del rompeolas requerirá aproximadamente 2,5 millones 
de toneladas de rocas. 
 
El estudio de evaluación arqueológica contempla un reconocimiento sistemático de superficie con el 
objetivo de identificar y registrar sitios, monumentos y demás evidencias arqueológicas que puedan 
estar ubicadas en el área donde se ubicará: la cantera GNL 2 de 500 hectáreas y el camino de acceso 
de 20.3 kilómetros de longitud. 
 
Este reconocimiento arqueológico involucra la realización de pozos de excavación con fines de 
delimitación de los posibles sitios a ser identificados  
 
Los fines del proyecto de evaluación arqueológica se centran en la identificación de sitios, 
monumentos arqueológicos y toda evidencia cultural circunscrita en el marco de protección del 
patrimonio cultural que establece la Ley 24047, para evitar que futuras obras afecten directa o 
indirectamente este Patrimonio Cultural. 
 
El proyecto se enmarca en la modalidad de evaluación arqueológica de reconocimiento sistemático de 
superficie con excavaciones restringidas. 

3.4 FINES Y OBJETIVOS 

• Identificar y registrar los sitios arqueológicos que se encuentran dentro del ámbito de estudio. 

• Delimitar (pozos de cateo) los sitios arqueológicos que se identifiquen. 

• Proponer medidas para la protección y conservación de los sitios y monumentos arqueológicos 
que se ubiquen dentro del área de estudio. 

• Establecer los lineamientos generales para la implementación si el caso lo requiere, de un plan de 
mitigación y monitoreo. 
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3.5 EXPOSICIÓN DE ANTECEDENTES Y PROBLEMÁTICA 

El valle del río Cañete en su cuenca inferior es uno de los más densos en sitios arqueológicos de la 
costa sur – central. Cálculos en la década del ’70 (previos al catastro), ubicaban en más de 110 
“huacas” la cantidad de restos en la parte media y baja del valle; el inventario ejecutado por Williams 
desde el distrito de Zúñiga (Cañete medio), aumenta la cantidad total a 163. Entre los tipos de sitios 
considerados (pero no necesariamente numerados) están: complejos, centros culturales, centro poblado 
mayor, centro poblado menor, edificaciones aisladas, cementerios, caminos, canales, colcas, 
montículos, cuevas, sitios abiertos, campos de cultivo, andenes, terrazas, geoglifos, petroglifos 
(Pacarán p.e.) y Wankas. 
 
Las primeras informaciones sobre los sitios prehispánicos de este valle corresponden a Pedro Cieza de 
León (1555), quien describe muy bien dos de los sitios más importantes: La Fortaleza de Guarco 
(Cerro Azul) y el sitio de Incahuasi, ambas asociadas a la ocupación inca del valle luego de su 
conquista. Respecto a Incahuasi Cieza menciona que la mando edificar el Inca Tupac Yupanqui, y que 
siguió el modelo del Cuzco, por lo que se le llamó el nuevo Cuzco, con sus principales barrios y 
divisiones rituales. 
 
La historia arqueológica de este valle, sin embargo, carece de estudios recientes. La primera 
descripción arqueológica se efectúo en 1877 (Squier), teniéndose de esta época incluso un pequeño 
plano del sitio Herbay Bajo (al sur del valle y cercano a la playa). Un breve estudio fue elaborado en 
1926 por el estudioso norteamericano Alfred L. Kroeber, quien encuentra cientos de entierros, en el 
sitio denominado Cerro del Oro, la mayor parte de ellos denominados Cañete Medio (Horizonte 
Medio) y Cañete Tardío (Período Intermedio Tardío). Un inventario y estudio más completo fue 
elaborado por Eugenio Larrabure y Unanue en 1935, donde describe y estudia los principales sitios 
arqueológicos del valle bajo y el valle medio, como el gran sitio de Incahuasi, Guarco (Cerro Azul), 
Cerro del Oro, la Fortaleza de Ungará, el sitio de Con Con, Limay (cerca de Con Con) etc. Por el 
mismo año el Padre Villar Córdova, incluye varios de los sitios de Cañete y Yauyos en su trabajo 
sobre los restos prehispánicos de Lima. Luego tenemos los trabajos de Stummer en los mismos 
ámbitos hacia 1971, quien conjuntamente con Dwigth Wallace, llegan a definir la frontera cultural de 
la costa central y sur, justamente entre los valles de Cañete y Chincha (1971:24). 
 
Algunos meses más tarde (1971), una publicación de la Dra. Dorothy Menzel cambia todos los 
esquemas cronológicos del valle de Cañete para su parte baja, intentando una normalización de los 
términos con la ya conocida secuencia cronológica maestra de Ica. Aunque logra precisar con mayor 
claridad los diversos estilos que se pueden reconocer en los períodos tempranos (sobre todo 
estandarizando el término “Topará”), tiene alguna dificultad para definir el estilo dominante del valle 
para el Horizonte Medio, pues a diferencia de todos los valles vecinos y de la sierra central, el estilo 
Huari no era consistente. 
 
Entre los meses finales de 1998 y abril de 1999 las excavaciones, dirigidas por el Lic. Mario Ruales 
Moreno, demostraron la presencia de material cultural Huari, en especial una tumba intrusiva en el 
templo de Dacha del Oro. 
 
Al lado sur del área de examen se encuentra Chincha; que ha tenido una serie de investigaciones 
importantes a partir de este siglo, a partir de Max Uhle (1924) cuyo trabajo consistió en un análisis de 
las colecciones provenientes de esta zona así como de las intervenciones preliminares en algunos sitios 
del valle, posteriormente Alfred Kroeber y William Duncam Strong (1924) hicieron un análisis 
tipológico, con fundamento estilístico, de los materiales extraídos por Uhle. D. Wallace quien llevó a 
cabo un reconocimiento a mediados de siglo, dándose cuenta del enorme potencial del sitio; 
posteriormente entre 1983 y 1987, el Instituto Andino de Estudios Arqueológicos y el “Institute of 
Andean Research of New York”, ejecutan el proyecto histórico arqueológico Chincha – Pisco, y 
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posteriormente a partir de 1995 el Programa de Investigaciones Arqueológicas Chincha, se ha 
dedicado a resolver el manejo de territorio en distintas épocas del valle. 
 
En cuanto a la quebrada Topará, con la excepción de una prospección con recolección de cerámica del 
Horizonte Temprano por E. P. Lanning en 1956 y estudios consecutivos de D.T. Wallace en 1959 
(Wallace 1985) en el sitio de Jahuay, en la desembocadura del río, el área de Topará no había sido 
investigada anteriormente debido a su inaccesibilidad. Desde 1984 un grupo de arqueólogos alemanes 
dirigidos por Wolfgang Wurster de la Comisión de Arqueología General y Comparada (KAVA) del 
Instituto Alemán de Arqueología, ha estado desarrollando una serie de investigaciones arqueológicas 
en este pequeño valle, detectando al menos unos 68 sitios arqueológicos sobre todo en el valle medio 
(Wurster 1997:12ss). El área de interés para los trabajos de este equipo alemán empieza a 15 km de la 
costa. 

4.0 PLAN DE LOS TRABAJOS A EJECUTARSE (CAMPO Y 
GABINETE) 

4.1 RELACIÓN DEL PERSONAL PARTICIPANTE (GRADO DE INSTRUCCIÓN 
Y FUNCIONES) 

Personal Profesional de Arqueología: 

Una Directora del Proyecto 
Lic. Erica Cabello Ruiz; Licenciada en arqueología egresada de la Universidad Nacional Mayor de 
San Marcos, con R.N.A. No. CC-0249 y COARPE No. 040128, Directora del proyecto con 
experiencia en diversos proyectos de evaluación arqueológica y participación en proyectos de 
investigación. 
 
Un Co – Director del Proyecto 
Lic. Kaarina Saavedra Guevara; Licenciada en Arqueología egresada de la Universidad Nacional 
Mayor de San Marcos, con RNA No. CS: 0040 y COARPE No. 040276, encargada de la coordinación 
de la logística y los trabajos de campo; con experiencia en la dirección de diversos proyectos de 
evaluación arqueológica y participación en proyectos de investigación. 
Dos Arqueólogos Asistentes 
Lic. Julio Abanto Llaque; Licenciado en Arqueología egresado de la Universidad Nacional Mayor de 
San Marcos, con R.N.A. No. DA – 0182 encargado de los trabajos de prospección. Asimismo ha 
dirigido diversos proyectos de evaluación e investigación arqueológica. 
 
Lic. Ana María Herrera Condori; Licenciada en Arqueología egresada de la Universidad Nacional 
Mayor de San Marcos con R.N.A. No. AH – 9810 encargada de los trabajos de excavación. Asimismo 
ha dirigido diversos proyectos de evaluación arqueológica. 
 
Dos Bachilleres por definir 

Personal Obrero 

Diez obreros para las excavaciones 
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4.1.1 FASES DE LA INVESTIGACIÓN (TRABAJO DE CAMPO, GABINETE, 
LABORATORIO Y PREPARACIÓN DEL INFORME) Y CRONOGRAMA 

• Revisión bibliográfica, aerofotográfica y cartográfica 

• Reconocimiento de campo - prospección 

• Delimitación de las evidencias arqueológicas identificadas 

• Levantamiento perimetral del área de protección 

• Trabajos de Gabinete 

• Redacción del Informe Final 

4.1.2 CRONOGRAMA DE TRABAJO 

Actividad/Semanas 7 días 8 días 7 días 3 días 
Revisión Bibliográfica y Presentación del 
Proyecto X    

Reconocimiento y Registro de Campo  X   

Delimitaciones (excavaciones)  X   

Gabinete   X X 

Informe Final   X X 

 

4.1.3 TIEMPO 

Los trabajos tendrán una duración total de un mes aproximadamente en tanto que los trabajos de 
campo tendrán una duración efectiva de ocho días. 
 
Nota:  
La ejecución de los trabajos de campo se iniciara a la obtención de la Resolución Directoral otorgada 
por el Instituto Nacional de Cultura. 

4.2 SUSTENTACIÓN PROFESIONAL Y TÉCNICA DE LA VIABILIDAD DE LOS 
TRABAJOS PROGRAMADOS 

El proyecto de reconocimiento arqueológico con excavaciones restringidas se encuentra sustentado en 
la experiencia profesional de los participantes. La dirección del proyecto que nos ocupa recae en un 
profesional Licenciado en Arqueología con inscripción en el Registro Nacional de Arqueólogos 
Profesionales del Instituto Nacional de Cultura y en el Colegio de Arqueólogos del Perú, con 
experiencia profesional (Se adjunta curriculum vitae del Director del proyecto). El apoyo profesional 
se sustenta en la participación de varios Licenciados y Bachilleres en Arqueología con experiencia y 
participación en diversos proyectos nacionales. 
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El estudio técnico por el cual se sustenta el presente proyecto está determinado por el cumplimiento de 
las normas legales de Protección al Patrimonio Cultural de la Nación y el respeto a nuestro legado 
histórico. 

4.3 RECURSOS MATERIALES Y FACILIDADES PARA EL REGISTRO, 
ANÁLISIS Y EMBALAJE DE LOS MATERIALES ARQUEOLÓGICOS 

Walsh Perú es la empresa encargada de proveer la logística necesaria para la ejecución del estudio 
arqueológico; en la logística propuesta se cuenta con el equipo técnico para los trabajos de arqueología 
(prospección y excavación), las camionetas con sus chóferes, los viáticos por alojamiento y 
alimentación para todo el equipo en la ciudad de Cañete por un período de nueve días. 
 
En la elaboración del informe final WALSH Perú facilitará los materiales de escritorio y equipos 
necesarios para el procesamiento de la información obtenida en campo.  

4.4 PLANES PARA LA PROTECCIÓN Y CONSERVACIÓN DEL SITIO 

En caso de identificar sitios y zonas arqueológicas, estas serán debidamente delimitadas y se formulará 
el expediente técnico para su declaración como Patrimonio Cultural de la Nación y el registro de su 
área intangible. 

5.0 METODOLOGÍA OPERATIVA Y LINEAMIENTOS TÉCNICOS 
DE LA INVESTIGACIÓN 

5.1 DESCRIPCIÓN DE LA METODOLOGÍA OPERATIVA Y TÉCNICA EN LOS 
TRABAJOS DE CAMPO 

Revisión bibliográfica, aerofotográfica y cartográfica 

Revisión bibliográfica, aerofotográfica y cartográfica: en esta fase se realizará la revisión del material 
aerofotográfico, cartográfico y bibliográfico del área involucrada, utilizando para el caso las fotos 
aéreas del Servicio Aerofotográfico Nacional, la cartografía del Instituto Geográfico Nacional y las 
fotos satelitales de Walsh Perú. La revisión bibliográfica se hará en las principales bibliotecas 
especializadas y en los archivos del Instituto Nacional de Cultura (revisión de informes vinculados a la 
zona de estudio). 

Reconocimiento de campo 

Cubrirá las 400 hectáreas de la cantera GNL 2 y el camino de acceso a la misma con  20,331 
kilómetros de longitud (cubriendo 50 metros a cada lado de la carretera); el reconocimiento de la zona 
de estudio se realizará a pie y en forma metodológica y sistemática; en las zonas planas se utilizara el 
método del “rastrillo” para el “peinado” de toda la zona, el personal técnico se dispondrá de forma 
alineada separados unos de otros por una distancia de veinticinco metros y avanzaran en una misma 
dirección y de forma paralela, esto permitirá cubrir una distancia de 12,5 metros a cada lado y por 
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persona. Para las zonas rocosas a cada arqueólogo se le asignara un área determinada basándonos en 
las cartas y planos de la zona. El reconocimiento tiene por objeto identificar y registrar todos los sitios 
y evidencias arqueológicas. Esta identificación será complementada con un registro compuesto por 
fichas de reconocimiento de sitios, poligonal de delimitación y un registro fotográfico. 

Delimitación 

Las evidencias arqueológicas identificadas serán delimitadas mediante la excavación de pozos de 
cateo de 1 x 1 metro, 1,5 x 1 metro o 2 x 1 metro (dependiendo del terreno, ejemplo: terrenos 
arenosos) la profundidad de los pozos dependerá de la ubicación del terreno estéril o de la roca madre. 
Las excavaciones se realizarán siguiendo los estratos naturales, cada capa será registrada en una ficha 
especial y en el cuaderno de campo, los perfiles se registraran de manera gráfica y fotográfica. 
 
También se realizaran excavaciones restringidas en aquellos casos en que se necesite definir y/o 
determinar la naturaleza arqueológica de alguno o algunos de los sitios que identifiquen Parte del 
equipo de arqueólogos estará dedicado exclusivamente al trabajo de excavaciones. 

Levantamiento 

Perimetral del área de protección, el mismo que será concordado con los supervisores del Instituto 
Nacional de Cultura. La delimitación contemplará la ejecución de planos de ubicación y perimétricos 
del o las áreas arqueológicas identificadas, así como la formulación de las fichas y memorias 
descriptivas correspondientes. 

Registro de campo 

Se realizará por medio de fichas de registro y libretas de campo, el cual será complementado con un 
adecuado registro fotográfico. Los sitios arqueológicos serán registrados de acuerdo a la toponimia de 
la zona. Se adjunta fichas de reconocimiento y fichas de excavación. El registro genérico contendrá 
información sobre: 
 
Localización del sitio: Ubicación geográfica, política, coordenadas georeferenciales y medio de 
acceso. Descripción del sitio arqueológico, características arquitectónicas, extensión, área y materiales 
culturales asociados. Recomendaciones para la protección y conservación del sitio arqueológico. 

5.2 DESCRIPCIÓN DE LA METODOLOGÍA OPERATIVA Y TÉCNICA EN LOS 
TRABAJOS DE GABINETE 

El trabajo de gabinete comprenderá el procesamiento de las fichas de identificación de sitios y el 
vaciado de las mismas en el informe final. Las fichas de excavación también serán procesadas y se 
explicará al detalle los criterios seguidos en las delimitaciones de los posibles sitios a ser identificados. 
Los planos de delimitación serán elaborados en los equipos de cómputo y con el personal 
especializado de Walsh Perú, los expedientes técnicos de los sitios arqueológicos serán elaborados 
teniendo en cuenta el modelo del Instituto Nacional de Cultura. El registro fotográfico será revelado y 
se incluirán en el informe final. 
 
El Informe Final también contendrá - de ser necesarias, las medidas de mitigación correspondientes a 
fin de evitar impactos negativos sobre la evidencia arqueológica. 
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5.3 DESCRIPCIÓN DE LAS TÉCNICAS DE PROTECCIÓN Y CONSERVACIÓN 

En caso de identificarse algún sitio arqueológico en colindancia con el área de trabajo y de acuerdo a 
las recomendaciones del INC se elaborará un expediente técnico del mismo incluyendo una 
delimitación perimetral del sitio. 
 
La señalización de los sitios arqueológicos que se identifiquen será coordinada con el personal del 
Instituto Nacional de Cultura.  
 
En lo posible no se removerá ningún tipo de evidencia arqueológica ya que nuestro objetivo es 
delimitar su perímetro, en consecuencia se excavara fuera de la zona con evidencias y contiguo al área 
de retiro correspondiente. 
 
Los pozos de excavación serán cubiertos una vez finalizado el registro y luego de la supervisión por 
parte del personal del Instituto Nacional de Cultura. 

6.0 RECURSOS MATERIALES Y ECONÓMICOS 

6.1 PRESUPUESTO 

Personal especializado 
 
• Cuatro : Licenciados en Arqueología 

• Dos : Bachilleres en Arqueología 

 
Personal de apoyo 
 
• Seis : Obreros 

• Dos  : Chóferes 

Materiales y logística proporcionados por WALSH Perú: 
 
Gabinete: 
 
• Cartas Nacionales a distintas escalas   (6 unid.) 

• Planos del proyecto     (6 juegos) 

• Revelados de películas fotográficas   (varios) 

• Fotocopias      (varios) 

• Anillados      (varios) 

• Impresiones      (varias) 

• Ploteos       (varios) 

• Equipo de cómputo (Computadora, impresora, scanner) 
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• Útiles de escritorio (lapiceros, portaminas, plumón para pizarra, plumón indeleble, borradores, 
reglas, diskettes, CDs, cuadernos, cartulina de color amarillo por pliegos, tijera, sellos, bolsas de 
plástico, amarres, etc.) (varios) 

 
Campo: 
 
•  Rollos fotográficos de 136 mm   (4 unid.) 

•  Fichas de reconocimiento de sitios   (25 unid.) 

• Fichas de excavación     (25 unid.) 

• Papel milimetrado por cuadernillos   (05 unid.) 

• Tableros de madera tamaño oficio   (06 unid.) 

• Badilejos      (06 unid.) 

• Picotas       (06 unid.) 

• Brochas de 5 pulgadas     (06 unid.) 

• Cucharones de 1 kilo     (06 unid.) 

• Baldes       (06 unid.) 

• Lampas       (06 unid.) 

• Picos       (06 unid.) 

• Winchas de metal de 3 metros    (06 unid.) 

• Wincha de 5 metros     (06 unid.) 

• Clavos de 8 pulgadas     (06 kilos) 

• Cordel por rollos     (25 metros) 

• Pizarra acrílica tamaño oficio    (03 unid.) 

• Jalones de dos metros     (02 unid.) 

• Escalas de 30 y 15 centímetros   (02unid. c/u) 

• Niveles de aire      (03 unid.) 

• Cámaras fotográficas     (04 unid.) 

• G.P.S.       (06 unid.) 

 
Logística: 
 
• Dos camionetas 4 x 4 con chofer  y combustible 

• Alimentación y hospedaje en la zona de trabajo 

 

Otros 
 
• Imprevistos              600.00 
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Gastos Administrativos del INC 
 
• Pago por presentación del proyecto   S/   1,549.00 

• Pago por supervisión del proyecto   S/   2,065.00 

 
TOTAL GENERAL APROXIMADO:    S/  26,130.00 nuevos soles 

6.2 PERSONA NATURAL O JURÍDICA QUE FINANCIARÁ LOS TRABAJOS 

WALSH Perú y/o PERU LNG asumirán todos los gastos que emanen del proyecto de evaluación 
arqueológica. 

7.0 DIFUSIÓN DE LA INVESTIGACIÓN 

7.1 PLANES DE DIFUSIÓN DE LOS RESULTADOS DE LA EVALUACIÓN 
ARQUEOLÓGICA 

Los resultados de este proyecto de evaluación arqueológica serán presentados al Instituto Nacional de 
Cultura, debidamente documentados. 
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ANEXOS 
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PROYECTO DE EVALUACIÓN ARQUEOLÓGICA CANTERA GNL 2 
 

FICHA DE RECONOCIMIENTO DE SITIOS ARQUEOLÓGICOS 
 

 
 
NOMBRE:..................................... .  Nº DE FICHA:......................................... 
 
I. LOCALIZACIÓN 
 
UBICACIÓN POLÍTICA   UBICACIÓN GEOGRÁFICA 
 
 DEPARTAMENTO:.............................. UTM: ..........................................E 
 PROVINCIA:   .....................................  ..........................................N 
 DISTRITO:      ..................................... ALTITUD: ....................................M.S.N.M. 
 PARAJE:         ..................................... AREA APROX.: ...........................M2 
 CASERÍO/ESTANCIA:........................ CARTA: ........................................ 
     VUELO: ..................Nº DE FOTO: ................ 
ACCESO 
 
 VALLE:         ..................................... CHACRA:........................................ 
 QUEBRADA: ..................................... ACEQUIA:....................................... 
 CERRO:        ..................................... CARRETERA:.................................. 
 REFERENCIA:..................................... CAMINO:......................................... 
 RÍO: ............................................. 
 
II. CONSERVACIÓN 
 
ESTADO DE CONSERVACIÓN 
 
 ESTUDIOS PREVIOS:    ........................................................AÑO:....................... 
 PRESERVACIÓN:  Buena: 1,2 Regular: 1,2,3  Mala: 1,2,3, 
 AFECTACIÓN: Vivienda, cultivos, corrales, carretera, acequia, erosión, otros. 
 INTERESADOS: INC, Municipio, Comunidad, Particular, Otros. 
 PROPIETARIO:        ........................................................................................... 
 FACTOR DE RIESGO: ........................................................................................... 
 
POTENCIAL ARQUEOLÓGICO 
 
 POTENCIAL para la investigación, levantamiento, restauración, turismo. 
 ESTRUCTURAS....................................................................................................... 
 MONTÍCULOS.......................................................................................................... 
 BASURALES    ........................................................................................................ 
 MAT. SUPERFICIE.        cerámica, óseo, lítico, textil, moluscos, metal, otros. 
 
III. REGISTRO 
 
REGISTRO FOTOGRÁFICO   REGISTRO GRÁFICO 
 Nº DE ROLLO............................... Nº DE PLANO...................................... 
 Nº DE FOTO................................. Nº DE CROQUIS.................................. 
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IV. SITIO 
 
TIPO DE SITIO     MATERIAL DE CONSTRUCCIÓN 
 ALDEA     PIEDRA LABRADA 
 RESIDENCIAL    PIEDRA 
 ADMINISTRATIVO    PIEDRA CON BARRO 
 SANTUARIO    CANTO RODADO 
 ANDENES    TAPIAL 

CAMINO     ADOBE 
 CEMENTERIO    OTROS 
 ABRIGO 
 OTROS: ............................................................................................................................. 
CRONOLOGÍA PROVISIONAL 
 PERIODO Lítico, Arcaico, Formativo, Des. Reg. Huari, Tardío, Inca 
V. DESCRIPCIÓN 

....................................................................................................................................................................

...............................................................................................................................................….................

....................................................................................................................................................................

....................................................................................................................................................................

....................................................................................................................................................................

....................................................................................................................................................................

....................................................................................................................................................................

....................................................................................................................................................................

....................................................................................................................................................................

....................................................................................................................................................................

....................................................................................................................................................................

....................................................................................................................................................................

................................................ 

 
Registrado por: ......................................................... Fecha: ........................................... 
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PROYECTO DE EVALUACIÓN ARQUEOLÓGICA CANTERA GNL 2 
 

FICHA DE EXCAVACIÓN 
 
 
1. INFORMACIÓN GENERAL 
1.1 Códigos     1.2 Nombre 
1.3 UTM                                     WGS84        PSAD56   1.4 Altitud                           m. 
 
 
 
1.5  POZO   N° 1.6 PLANO 

 
 
2. DESCRIPCION DE CAPAS 
UBICACIÓN DEL POZO: 
 
CAPA SUPERFICIAL            Grosor aprox. 
Composición 
 
Textura 
Color                                          Material cult. 
CAPA A                                   Grosor aprox. 
Composición: 
 
 
Textura: 
Color:                                           Material cult. 
 
CAPA B                                                  Grosor aprox. 
Composición: 
 
 
Textura: 
Color:                                           Material cult. 
 
CAPA C                                                  Grosor aprox. 
Composición: 
 
 
Textura: 
Color:                                           Material cult. 
 
CAPA D                                                  Grosor aprox. 
Composición: 
 
 
Textura: 
Color:                                            Material cult. 
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ANEXO 5.1 

TALLER INFORMATIVO SAN VICENTE DE CAÑETE 

En este anexo se presenta la información correspondiente al proceso de convocatoria para la 
realización del Taller Informativo en San Vicente de Cañete, así como el informe producto de 
la realización del mismo. 
 
A continuación numeramos la información disponible: 
 
1. Convocatoria al Taller 
 

1.1 Aviso de convocatoria publicado en el Diario Al día con Matices, el día 15 de 
noviembre, 2004. 

1.2 El texto de la convocatoria radial por RPP los días 15 y 16 de noviembre, 
transmitiéndose según cuadro a continuación 

Lugar Día Horario Programa 

Distritos de San Vicente de 
Cañete 

15  y 16 de 
Abril 

07.00 a.m. a 08.00 a.m. 
 
03.00 p.m. a 04.00 p.m. 
 

“La Rotativa del Aire”  
“Los Chistosos”  

 
1.3 Las cartas de invitación dirigidas a autoridades e instituciones de la Zona: 

a. Alcaldesa dela Municipalidad Provincial de Cañete. 
b. Director de la Unidad de Gestión Educativa de la Provincia de Cañete. 
c. Director de la Agencia Agraria de la provincia de Cañete. 
d. Directora Ejecutiva de la Red de Salud Cañete 
e. Director del Hospital Rezola en Cañete 
f. Párroco del Distrito de San Vicente de Cañete 
g. Sub Prefecto de la Provincia de Cañete 
h. Presidente de la Corte Superior de la Provincia de Cañete. 
i. Comisario del Distrito de San Vicente de Cañete 
j. Jefe Provincial de la PNP 
k. Gobernador del Distrito de San Vicente de Cañete 
l. Directora Ejecutiva del Instituto de Educación Superior Condoray. 
m. Director Ejecutivo de la ONG Valle Grande. 

 
2. Desarrollo del Taller 

 
2.1 Lista de asistencia de los participantes. 
2.2 Fichas de  preguntas y sugerencias 
2.3 Tríptico 
2.4 Presentación en Power Point 
2.5 Informe del Taller 

 
3.   Las fotos se encuentran en Galería Fotográfica (Anexo 12) 













































 

 

 
¿Cómo se puede 

participar? 
 
 

Asistiendo a las reuniones y talleres 
informativos y de consulta 

 
 
 

Opinando 
 
 

 
Colaborando durante la 

realización de los estudios 
 

 
 

Informándose con personas 
competentes 

 
 
 
 

¿Quiénes somos? 

 
Es una Empresa que tiene la intención 
de construir y poner en operación el 
Proyecto de Exportación de Gas 
Natural Licuado. 
Actualmente realiza los esfuerzos para 
ejecutar ese Proyecto, por ello se 
encuentra evaluando diversas 
alternativas de canteras para contar 
con el material requerido para la 
construcción de sus instalaciones. 

 

Walsh Perú S.A. 
 

Es una empresa orientada a brindar 
servicios altamente especializados en 
consultoría ambiental y gestión socio 
ambiental moderna, a nivel nacional 
e internacional y a clientes del sector 
público y del sector corporativo.  
 

Mayor información sobre este 
Proyecto solicitarla a través de la 

página WEB www.perulng.com o al 
teléfono (01) 6115100. 

Con gusto responderemos a sus 
inquietudes. 

Primer Taller de Información 
 

PPRROOYYEECCTTOO    
DDEE  EEXXPPLLOOTTAACCIIÓÓNN    

DDEE  CCAANNTTEERRAA  GGNNLL  YY//OO  
AALLEEDDAAÑÑAASS    

  
PPEERRÚÚ  

 
 
 
 
 
 
 
 
 
 
 
 

 
Estudio de Impacto Ambiental 

y Social 
 

19, 20 Y 21 DE NOVIEMBRE, 2004 
 

 



 

 

¿Qué se va a hacer? 
1. Explotación de la cantera 
Se planea extraer con operaciones a 
tajo abierto de una cantera, el material 
rocoso necesario para la construcción 
de una instalación marítima 
(rompeolas) frente a Playa Melchorita. 

 

2. Habilitación camino de acceso 
Para poder trasladar el material rocoso 
hasta el punto de embarque, se podrá 
habilitar y/o construir de ser el caso las 
vías requeridas. 

 

3. Transporte terrestre de roca 
A realizarse en camiones diariamente 
(ida con carga – regreso sin carga) con 
todas las medidas de seguridad, desde 
la zona de la cantera hasta el punto de 
embarque en Playa Melchorita durante 
un año y medio aproximadamente.  

 

4. Transporte marítimo de roca 
En barcazas desde el punto de 
embarque hacia el sector donde se 
ubicará la instalación marítima frente a 
Playa Melchorita. 

 

5. Construcción de embarcadero 
Probablemente se ubicará junto al 
muelle de pilotes. Características y 
ubicación del embarcadero aún por 
definirse. 

¿Qué es el Estudio de 
Impacto Ambiental (EIA)  y 

Social (EIS)? 
 
 

Es el análisis de los aspectos físicos, 
biológicos, arqueológicos y sociales 
en el área de la operación y los 
efectos derivados del mismo. Este 
estudio incluye una propuesta para el 
manejo adecuado de estos  
eventuales efectos, conocido como 
Plan de Manejo. 
 
Está formado por: 
 
 Estudio de Impacto Ambiental (EIA) 

 
Abarca estudios de aspectos físico-
naturales (aguas, suelo, etc.) y 
biológicos (animales, plantas, etc.) 
 
 Estudio de Impacto Social (EIS) 

 
Abarca aspectos sociales 
(organizativos), económicos y 
culturales de las poblaciones o 
comunidades en el área de influencia 
del proyecto. 
 

¿Para qué se realiza un 
EIA/S? 

 
 
Para conocer los aspectos físicos 
biológicos, arqueológicos y sociales 
antes de que se ejecute el Proyecto. 

 
 

 
Para analizar los cambios tanto 
positivos como negativos que podrían 
generarse sobre el ambiente, las 
personas, sus relaciones sociales, la 
economía y la cultura. 
 
 

 
 
Para analizar las medidas a tomar 
para potenciar los impactos positivos 
y minimizar o eliminar los impactos 
negativos, esto se conoce como el 
Plan de Manejo y seguimiento de los 
cambios que garanticen el mejor 
efecto posible en el área, 
comunidades vecinas y el país. 
 

 

TU PARTICIPACIÓN ES IMPORTANTE !!! 
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ESTUDIO DE IMPACTO AMBIENTAL ESTUDIO DE IMPACTO AMBIENTAL 
Y SOCIO AMBIENTALY SOCIO AMBIENTAL

PROYECTO DE EXPLOTACIPROYECTO DE EXPLOTACIÓÓN N 
DE CANTERA GNL                 DE CANTERA GNL                 

Y/O ALEDAY/O ALEDAÑÑASAS

Primer Taller de Primer Taller de InformaciInformacióónn

19, 20 y 21 de Noviembre
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• Empresa que tiene la intención de construir y poner 
en operación el Proyecto de Exportación de Gas 
Natural Licuado.

• Actualmente realiza los esfuerzos para ejecutar ese 
Proyecto, por ello se encuentra evaluando diversas 
alternativas de canteras para contar con el material 
requerido para la construcción de sus instalaciones.
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• Empresa orientada a brindar servicios altamente 
especializados  en consultoría ambiental y gestión 
socio ambiental moderna, a nivel nacional e 
internacional y a clientes del sector público y del 
sector corporativo.
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Objetivos del TallerObjetivos del Taller

• Introducir a los participantes en los alcances de un 
proceso de evaluación socio ambiental, que 
conozcan su desarrollo y formulación y cómo y en 
qué aspectos pueden participar.
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• Identificar las percepciones (pareceres, ideas…) de 
los participantes respecto de la formulación del EIA 
y EISA

Objetivos del TallerObjetivos del Taller

• Establecer un clima de confianza y diálogo 
permanente entre las autoridades, población local y 
la empresa
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DESCRIPCIDESCRIPCIÓÓN DELPROYECTON DELPROYECTO
CanteraCantera GNL GNL y/oy/o aledaaledaññasas
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Antecedentes del ProyectoAntecedentes del Proyecto

• Aprobación del Estudio de Impacto Ambiental del 
Proyecto de Exportación de Gas Natural Licuado en 
Pampa Melchorita

RD RD NN°°061061--20042004--MEM/AAE  (21 de junio 2004)MEM/AAE  (21 de junio 2004)
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Antecedentes del ProyectoAntecedentes del Proyecto

• Evaluación Ambiental y Socio Ambiental entre 
diferentes alternativas: 
• Cantera GNL 
• Cantera Los Molinos 
• Cantera Punta Olleros
• Cantera Jatun

• Las Canteras del área GNL y área Jatun resultaron 
ambiental, arqueológica y socialmente mas viables 
para el proyecto.
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ObjetivoObjetivo del del ProyectoProyecto

• Identificar la mejor alternativa de cantera con la 
finalidad de que  sea la fuente de material para la 
construcción de una instalación marítima 
requerida para la ejecución del Proyecto de 
Exportación de Gas Natural Licuado.
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LocalizaciLocalizacióónn del del proyectoproyecto::

• La Cantera GNL y 
aledañas se ubican a la 
altura del km 168 de la 
Panamericana Sur.
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San 
Vicente 
de 
Cañete

Grocio
Prado
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Entorno del proyecto:Entorno del proyecto:
• Trámite de Concesión de 

Canteras concluído
• Zona de cantera 

despoblada

• Clima desértico 

• Vegetación característica

Ruta de acceso a la canteraRuta de acceso a la cantera
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DescripciDescripcióónn del del ProyectoProyecto
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COMPONENTES:COMPONENTES:

1. Extracción de material de la cantera

2. Habilitación de camino de acceso

3. Transporte terrestre de roca

4. Transporte marítimo de roca

5. Construcción de embarcadero
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1. EXTRACCI1. EXTRACCIÓÓN DE MATERIAL DE LA CANTERAN DE MATERIAL DE LA CANTERA

• Extracción de material 
rocoso con operaciones
a tajo abierto durante, 
aproximadamente, un 
año y medio

• Todas las medidas de 
seguridad y respeto al 
medio ambiente
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2. 2. HABILITACIHABILITACIÓÓN DE CAMINO DE ACCESON DE CAMINO DE ACCESO

• Para poder trasladar
el material rocoso
hasta el punto de 
embarque, se podrá
habilitar y/o construir, 
de ser el caso, las
vías requeridas.
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3. TRANSPORTE TERRESTRE DE ROCA3. TRANSPORTE TERRESTRE DE ROCA

• A realizarse en camiones diariamente (ida con 
carga – regreso sin carga) con todas las medidas
de seguridad.

• Desde la zona de la cantera hasta el punto de 
embarque en Playa Melchorita.

• Durante un año y medio aproximadamente.
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4. TRANSPORTE MAR4. TRANSPORTE MARÍÍTIMO DE ROCATIMO DE ROCA

• En barcazas. 

• Desde el punto de 
embarque hacia el sector 
donde se ubicaría la 
instalación marítima
frente a Playa 
Melchorita.
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5. CONSTRUCCI5. CONSTRUCCIÓÓN DE EMBARCADERON DE EMBARCADERO

• Probablemente se ubicará
junto al muelle de pilotes.

• Características y ubicación 
del embarcadero aún por 
definirse.
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El Proceso de EvaluaciEl Proceso de Evaluacióón n 
Ambiental y SocialAmbiental y Social
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¿¿QuQuéé es el EIA  y para ques el EIA  y para quéé sirve?sirve?

Identificar aspectos 
favorables y 
desfavorables, 

Diseñar medidas de 
manejo  

Iniciar una relación 
temprana con la 
población

Es el análisis de los 
aspectos físicos, biológicos 
y sociales del área.
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ASPECTOS
FAVORABLES

Y
DESFAVORABLES

ACTIVIDADES DEL
PROYECTO

PLAN DE MANEJO
AMBIENTAL

ESTADO ACTUAL
AREA DE 

INFLUENCIA

EvaluaciEvaluacióón Ambientaln Ambiental
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•• RespetoRespeto a a laslas LeyesLeyes..
•• Respeto a las tradiciones culturales.Respeto a las tradiciones culturales.
•• ComunicaciComunicacióónn integral integral entreentre PERU LNG, PERU LNG, 

ContratistaContratista y la  y la  ComunidadComunidad..
•• CumplimientoCumplimiento estrictoestricto del del ccóódigodigo de de 

conductaconducta de de loslos trabajadorestrabajadores..
•• LineamientosLineamientos corporativoscorporativos revisadosrevisados

periperióódicamentedicamente..

Aspectos SocialesAspectos Sociales
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Proceso de consulta y participaciProceso de consulta y participacióón n 
ciudadanaciudadana

•PRIMERA RONDA DE CONSULTA

•SEGUNDA RONDA DE CONSULTA

•TALLERES PARTICIPATIVOS

•AUDIENCIA PÚBLICA

R.M. 596-2002-EM-DM
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ESTUDIO DE ESTUDIO DE IMPACTO AMBIENTAL Y IMPACTO AMBIENTAL Y 
SOCIALSOCIAL
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¿¿CuCuááles son los componentes del  les son los componentes del  
EIA/S?EIA/S?

• Un Estudio de Línea de Base (Estado actual)

• Una descripción detallada del proyecto propuesto.

• La identificación y evaluación de aspectos que se 
presentaría por la interrelación del proyecto con el 
área donde éste sería ejecutado.

• Un Plan de Manejo Ambiental y Social (PMA/S).



282828

Estudio de LEstudio de Líínea Base Ambiental y Socialnea Base Ambiental y Social

• Es el punto de partida. 
• Determina la situación ambiental y social actual del 

área en estudio respecto a:
– Aspectos Físicos
– Aspectos Biológicos
– Aspectos Sociales
– Aspectos Económicos
– Aspectos Culturales
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El El Plan de ManejoPlan de Manejo

• Acciones necesarias para  evitar, minimizar y/o 
compensar los efectos negativos del proyecto y 
para potenciar y promover los efectos positivos del potenciar y promover los efectos positivos del 
mismo. mismo. 
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Mayor InformaciMayor Informacióónn

Mayor información sobre este Proyecto solicitarla a través 
de la página WEB www.perulng.com o al teléfono (01) 
611-5100

Con gusto responderemos a sus inquietudes

MUCHAS GRACIASMUCHAS GRACIAS
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TALLER EN EL DISTRITO DE SAN VICENTE DE CAÑETE 
 

20 de Noviembre, 2004    
 
 

I. CONVOCATORIA 
 
Las cartas a autoridades locales así como para representantes de las diferentes Instituciones 
invitadas se realizaron en coordinación directa con Perú LNG y se entregaron personalmente, 
quedando como constancia el cargo de entrega. 
 
Así mismo y para efectos de asegurar la presencia de la población en general y público 
interesado se realizó la convocatoria en prensa escrita y en prensa radial 
 
En prensa escrita se efectuó a través del Diario Matices, avisos que serían publicados el día 15 
de noviembre 2004. 
 
La convocatoria radial se hizo a través de RPP los días 15 y 16 de Noviembre en doble 
horario: entre las 7:00 a.m. y 8:00 a.m. y entre las 03:00 p.m. y 04:00 p.m. ambos días 
 
II. ESTRUCTURACIÓN DEL TALLER 
 
Para el desarrollo del Taller se preparó material de apoyo, tanto impreso como audiovisual: 
 

- Material impreso:  
A) Se diseñó un tríptico incluyendo la siguiente información:  

 Descripción del Proyecto 
 Breve explicación de lo que es un Estudio de Impacto Ambiental, ara qué se 

realiza y cómo se puede participar. 
 Breve reseña de las empresas Perú LNG y Walsh Perú S.A 
 Número telefónico de contacto y página WEB de Perú LNG para solicitar 

mayor información 
 

B) Para el registro de los participantes se utilizaron fichas de registro de asistencia en 
las que se consignaba:  
 Nombre y Apellidos 
 Institución 
 Cargo 
 D.N.I. 
 Lugar de Procedencia 
 Firma 

 
Se contó con la asistencia de 30 participantes  
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- Material Audiovisual: se preparó presentación en power point, la misma que se usó de 

apoyo para las exposiciones y cuyo contenido temático era 
 
 Introducción al proyecto, objetivos y descripción del mismo. 
 Proceso de Evaluación Ambiental y Social, Estudio de Impacto Socio Ambiental 

(EIA). 
 

2.1 INFORMACIÓN SOBRE EL PROYECTO 
Con el objetivo de presentar adecuadamente el 
proyecto a fin de evitar distorsiones sobre las 
actividades en la zona y con esto disuadir la 
generación de falsas expectativas, se presentó 
información sobre las etapas que comprende el 
proyecto, la misma que estuvo a cargo de un 
representante de la empresa Perú LNG. 
 

No. Nombres y Apellidos Institución Cargo 

1 Liliana Guevara Garibay ISTP CONDORAY Profesora 
2 Jerry A. Orellana García Cementos Lima S.A. Administrador 
3 Sully Chau Murga     
4 Humberto Quispe Lijonzo Sub Prefectura Cañete Sub Prefecto 
5 Rufina Revano Q. Municipalidad Prov. Cañete Alcaldesa 
6 Carlos Castillón Cueva Municipalidad Prov. Cañete Sub Gerente 
7 Jorge Ocharán Barrón Municipio Cerro Azul Imagen 
8 Oscar Santillán Sáenz RPP Noticias Cañete Administrador 
9 Pedro Sánchez Proaño     
10 José López  SERVIGOL EIRL Asesor Externo 
11 Julio Castillo de la Cruz Gobierno Regional Lima Jefe Zonal 
12 Marcelo Ochoa Yactayo Municipalidad Cañete RRPP 
13 Miguel Angel García-Godos Jara KTV Canal 6 Prensa 
14 Giovanni Rizza M. Panamericana TV Prensa 
15 Celestino Sanche Leyva Asoc. Luz Milagros Presidente 
16 Víctor M. Sevilla Sánchez Sindicato de Pescadores Pescador 
17 Luis Ramos Godoy Red de Salud Cañete-Yauyos Sub Director 
18 Emma Obero L. Red de Salud Cañete-Yauyos Directora Ejec. 
19 Raúl Nalvarte Tambini Red de Salud Cañete-Yauyos   
20 Moisés Muñoz Rueda Particular   
21 Peter Chiok Lévano Particular   
22 Jesús Gahona Lume RPP Publicidad 
23 José Pain Cilich Consejo Cerro Azul Alcaldesa 
24 Rocío Quispe Sandoval Particular   
25 Rosario Quispe Sandoval Particular   
26 Walter h. Touor Nolazco Gobierno Regional   
27 Luis Tasayco C. Periodista   
28 José Portuguez Particular   
29 Gustavo Calderón Periodista   
30 Betzabel Chanca Odría Red SBS CY  
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2.2 INFORMACIÓN SOBRE EL PROCESO DE EVALUACIÓN AMBIENTAL Y 
SOCIAL 

Esta etapa la llevó a cabo un facilitador de 
Walsh Perú, se buscaba con esta informar a la 
población las etapas que comprende un 
Estudio de Impacto Ambiental desde su inicio 
hasta su aprobación, incluyendo y detallando 
de manera especial el Estudio de Impacto 
Socio Ambiental, por ser ellos mismos los 
sujetos de evaluación y por la necesidad de 
contar con su apoyo y participación para la 
mejor realización del mismo. 

 
 
2.3 TALLER DE EVALUACIÓN PARTICIPATIVA 

Con la finalidad de tomar conocimiento 
de las percepciones en relación a las 
actividades de explotación en la 
Cantera GNL, la habilitación del 
camino de acceso, el transporte 
terrestre de roca, el transporte marítimo 
de roca y la construcción de 
embarcadero, actividades necesarias 
para la construcción del rompeolas 
frente a Playa Melchorita; se priorizó el 
uso de herramientas pertenecientes a la 
metodología de Evaluación 
Participativa 

 
Se desarrollaron tres herramientas: 
 
1. Calendario de Actividades 

Matriz que permite la descripción detallada mes a mes acerca de las principales 
actividades de la localidad, obteniendo información acerca de las actividades 
económicas, religiosas, culturales, turísticas, etc., así como también sobre el 
clima, principales enfermedades y festividades de la zona. 

 
 



 
 

EIA y EIS Proyecto de Explotación de Cantera GNL2 Cañete - Perú 5.1.9-4 

 

CALENDARIO DE ACTIVIDADES 

 

TEP No. 02 SAN VICENTE DE CAÑETE 20/11/04 

Actividad Ene Feb Mar Abr May Jun Jul Ago Set Oct Nov Dic 

Agricultura 

Camote / 
Maíz 

Amarillo / 
Uva 

Camote / 
Maíz 

Amarillo / 
Uva 

Camote / 
Paña 

Algodón / 
Uva 

Camote / 
Papa / Paña 

Algodón 
Camote Maíz 

Camote / 
Maíz 

Amarillo / 
Cosecha Papa

Camote / 
Algodón / 

Cosecha Papa 
/ Colantao 

Camote / 
Algodón / 
Colantao 

Fresa 
Fresa / 

Durazno / 
Espárrago 

Camote / 
Maíz 

Amarillo / 
Durazno / 
Espárrago 

Ganadería Vacuno lechero - Todo el año 
Avicultura Avícola San Fernando - Todo el año (mano de obra local) Mayor Venta Avícola San Fernando - Todo el año (mano de obra loc.) Mayor Venta 
Migración M.O.       Construcción Civil - Casa de playa   
Inmigración M.O. 20% salen al norte y otras ciudades 

Turismo - Playa                 
Turismo - 

Playa Turismo 
(complementan con 
otras actividades) Lunahuaná - Todo el año 

Festividades     Semana Santa Sr. Cachuy     
30 Fiesta 
Central         

Clima Verano     Frío           Verano 
Enfermedades       IRA (Resfríos) 
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2. Flujo Económico 
 

Herramienta que describe el 
proceso de comercialización de 
los principales productos fruto 
de las actividades económicas 
que se realizan en la zona; es 
decir, explica el flujo económico 
que sigue dicha actividad, desde 
el momento de inicio hasta los 
distintos puntos de venta, 
mercados u otros lugares, así 
como la variación de precios de 
acuerdo a los puntos de venta. 

 
 

FLUJOGRAMNA ECONÓMICO 
Algodón ----- Desmotadora ----- San Vicente 
Camote ------------- 25% Local  
   ------------- 60% Mercado Lima 
              ------------- 15% Sur 
Maíz Amarillo ------ Acopiadores, luego a Lima 
Papa ----------------- 40% Local 
          ----------------  60% Mercado Lima 
Espárragos -------- Exportación 
Alcachofas  -------- Exportación 
Colantao ------------ Exportación 
Cítricos -------------- 20% Exportación 
             -------------- 80% Local 
Palta ----------------- 90% Exportación 
         ----------------- 10% Local 
Uvas ----------------- 40% San Vicente (Pisco, Cachina) 
         -----------------  60% Mercado Lima 

 
 
3. Diagrama de Venn 
 

Esquema que sirve para reconocer los 
principales organismos e instituciones que 
realizan labor en la zona, tengan estas sede 
en la misma o no. Igualmente permite 
registrar experiencia sobre la visión que los 
miembros de la comunidad tienen sobre sus 
organizaciones y las relaciones entre si. 
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INSTITUCIONES 

Tipo de relación Sede en la Zona Sede Fuera de la Zona 

Buena 

 Municipalidad 
 Ministerio de Agricultura 
 Instituto Valle Grande 
 Club de Leones 
 Educación 
 Club de Madres 
 Beneficencia Pública 
 Sub Prefectura 
 Essalud 
 PNP 
 Condoray 
 Iglesia Católica 
 SUNAT 
 Corte Superior 
 Rotary Club 

 Programa de Extensión 
Universitaria 

 Gobierno Regional 
 SENATI 
 CARITAS del Perú 

 

Regular  Gobierno Regional - 
Conflictiva - - 

 
 

2.4 RESPUESTA A PREGUNTAS DE LOS PARTICIPANTES 
Concluida la etapa anterior se procedió a dar respuesta a las preguntas formuladas 
por escrito por los participantes en el taller, así como también dar lectura a los 
comentarios y sugerencias de los mismos. 
 
Las preguntas se orientaron básicamente a dos temas: 
 Contratación de mano de obra local 
 Contaminación ambiental 

 
III. ENCUESTAS 
 
Adicionalmente a las encuestas ya hechas en salidas de campo previas al taller, durante éste se 
aplicaron a los participantes las mismas encuestas para el levantamiento de información socio 
ambiental y socio económica,  ya que se contaría con la participación de informantes claves 
tales como autoridades o miembros de instituciones u ONG’s de la zona. 
 
IV. RESULTADOS (PERCEPCIONES) 
 
La población de Cañete que participó en el Primer taller informativo manifestó estar a favor 
de la realización del proyecto pues se convertiría en una posible fuente de ingreso no sólo 
para el distrito, sino que se habló de desarrollo para la Provincia.  
 
Así mismo se planteó: 

 La Oportunidad de que los transportistas de volquetes de la Ciudad de Cañete sean 
beneficiados, al ser contratados para trabajar en el proyecto de canteras. 

 Temor a la contaminación ambiental debido a que los vientos traerán polvo de la zona 
de extracción de la cantera y por el transporte frecuente de materiales con vehículos 
pesados, generaran problemas de salud. 
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ANEXO 5.2 

TALLER INFORMATIVO GROCIO PRADO 

 
En este anexo se presenta la información correspondiente al proceso de convocatoria para la 
realización del Taller Informativo en Grocio Prado, así como el informe producto de la 
realización del mismo. 
 
A continuación numeramos la información disponible: 
 
1. Convocatoria al Taller 

1.1 Avisos de convocatoria publicados en el Diario El Popular, los días 15 y 16 de 
noviembre, 2004. 

 
1.2 El texto de la convocatoria radial por RPP los días 15 y 16 de noviembre, 

transmitiéndose según cuadro a continuación 
 

Lugar Día Horario Programa 

Grocio Prado 15 y 16 de 
Abril 

07.00 a.m. a 08.00 a.m. 
03.00 p.m. a 04.00 p.m. 

“La Rotativa del Aire”  
“Los Chistosos”  

 
 
1.3 Las cartas de invitación dirigidas a autoridades e instituciones de la Zona. 

a. Alcalde de la Municipalidad Distrital de Grocio Prado. 
b. Teniente Alcalde del Distrito de Grocio Prado. 
c. Comisario del Distrito de Grocio Prado. 
d. Juez de Paz del Distrito de Grocio Prado. 
e. Directora del CLAS del Distrito de Grocio Prado. 
f. Directora del Colegio Divina Providencia. 

 
 
2. Desarrollo del Taller 

 
2.1 Lista de asistencia de los participantes. 
2.2 Fichas de  preguntas y sugerencias 
2.3 Tríptico 
2.4 Presentación en Power Point 
2.5 Informe del Taller 

 
 
3.   Las fotos se encuentran en Galería Fotográfica (Anexo 12) 
 































































































 

 

 
¿Cómo se puede 

participar? 
 
 

Asistiendo a las reuniones y talleres 
informativos y de consulta 

 
 
 

Opinando 
 
 

 
Colaborando durante la 

realización de los estudios 
 

 
 

Informándose con personas 
competentes 

 
 
 
 

¿Quiénes somos? 

 
Es una Empresa que tiene la intención 
de construir y poner en operación el 
Proyecto de Exportación de Gas 
Natural Licuado. 
Actualmente realiza los esfuerzos para 
ejecutar ese Proyecto, por ello se 
encuentra evaluando diversas 
alternativas de canteras para contar 
con el material requerido para la 
construcción de sus instalaciones. 

 

Walsh Perú S.A. 
 

Es una empresa orientada a brindar 
servicios altamente especializados en 
consultoría ambiental y gestión socio 
ambiental moderna, a nivel nacional 
e internacional y a clientes del sector 
público y del sector corporativo.  
 

Mayor información sobre este 
Proyecto solicitarla a través de la 

página WEB www.perulng.com o al 
teléfono (01) 6115100. 

Con gusto responderemos a sus 
inquietudes. 

Primer Taller de Información 
 

PPRROOYYEECCTTOO    
DDEE  EEXXPPLLOOTTAACCIIÓÓNN    

DDEE  CCAANNTTEERRAA  GGNNLL  YY//OO  
AALLEEDDAAÑÑAASS    

  
PPEERRÚÚ  

 
 
 
 
 
 
 
 
 
 
 
 

 
Estudio de Impacto Ambiental 

y Social 
 

19, 20 Y 21 DE NOVIEMBRE, 2004 
 

 



 

 

¿Qué se va a hacer? 
1. Explotación de la cantera 
Se planea extraer con operaciones a 
tajo abierto de una cantera, el material 
rocoso necesario para la construcción 
de una instalación marítima 
(rompeolas) frente a Playa Melchorita. 

 

2. Habilitación camino de acceso 
Para poder trasladar el material rocoso 
hasta el punto de embarque, se podrá 
habilitar y/o construir de ser el caso las 
vías requeridas. 

 

3. Transporte terrestre de roca 
A realizarse en camiones diariamente 
(ida con carga – regreso sin carga) con 
todas las medidas de seguridad, desde 
la zona de la cantera hasta el punto de 
embarque en Playa Melchorita durante 
un año y medio aproximadamente.  

 

4. Transporte marítimo de roca 
En barcazas desde el punto de 
embarque hacia el sector donde se 
ubicará la instalación marítima frente a 
Playa Melchorita. 

 

5. Construcción de embarcadero 
Probablemente se ubicará junto al 
muelle de pilotes. Características y 
ubicación del embarcadero aún por 
definirse. 

¿Qué es el Estudio de 
Impacto Ambiental (EIA)  y 

Social (EIS)? 
 
 

Es el análisis de los aspectos físicos, 
biológicos, arqueológicos y sociales 
en el área de la operación y los 
efectos derivados del mismo. Este 
estudio incluye una propuesta para el 
manejo adecuado de estos  
eventuales efectos, conocido como 
Plan de Manejo. 
 
Está formado por: 
 
 Estudio de Impacto Ambiental (EIA) 

 
Abarca estudios de aspectos físico-
naturales (aguas, suelo, etc.) y 
biológicos (animales, plantas, etc.) 
 
 Estudio de Impacto Social (EIS) 

 
Abarca aspectos sociales 
(organizativos), económicos y 
culturales de las poblaciones o 
comunidades en el área de influencia 
del proyecto. 
 

¿Para qué se realiza un 
EIA/S? 

 
 
Para conocer los aspectos físicos 
biológicos, arqueológicos y sociales 
antes de que se ejecute el Proyecto. 

 
 

 
Para analizar los cambios tanto 
positivos como negativos que podrían 
generarse sobre el ambiente, las 
personas, sus relaciones sociales, la 
economía y la cultura. 
 
 

 
 
Para analizar las medidas a tomar 
para potenciar los impactos positivos 
y minimizar o eliminar los impactos 
negativos, esto se conoce como el 
Plan de Manejo y seguimiento de los 
cambios que garanticen el mejor 
efecto posible en el área, 
comunidades vecinas y el país. 
 

 

TU PARTICIPACIÓN ES IMPORTANTE !!! 
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ESTUDIO DE IMPACTO AMBIENTAL ESTUDIO DE IMPACTO AMBIENTAL 
Y SOCIO AMBIENTALY SOCIO AMBIENTAL

PROYECTO DE EXPLOTACIPROYECTO DE EXPLOTACIÓÓN N 
DE CANTERA GNL                 DE CANTERA GNL                 

Y/O ALEDAY/O ALEDAÑÑASAS

Primer Taller de Primer Taller de InformaciInformacióónn

19, 20 y 21 de Noviembre
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• Empresa que tiene la intención de construir y poner 
en operación el Proyecto de Exportación de Gas 
Natural Licuado.

• Actualmente realiza los esfuerzos para ejecutar ese 
Proyecto, por ello se encuentra evaluando diversas 
alternativas de canteras para contar con el material 
requerido para la construcción de sus instalaciones.
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• Empresa orientada a brindar servicios altamente 
especializados  en consultoría ambiental y gestión 
socio ambiental moderna, a nivel nacional e 
internacional y a clientes del sector público y del 
sector corporativo.
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Objetivos del TallerObjetivos del Taller

• Introducir a los participantes en los alcances de un 
proceso de evaluación socio ambiental, que 
conozcan su desarrollo y formulación y cómo y en 
qué aspectos pueden participar.
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• Identificar las percepciones (pareceres, ideas…) de 
los participantes respecto de la formulación del EIA 
y EISA

Objetivos del TallerObjetivos del Taller

• Establecer un clima de confianza y diálogo 
permanente entre las autoridades, población local y 
la empresa
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DESCRIPCIDESCRIPCIÓÓN DELPROYECTON DELPROYECTO
CanteraCantera GNL GNL y/oy/o aledaaledaññasas
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Antecedentes del ProyectoAntecedentes del Proyecto

• Aprobación del Estudio de Impacto Ambiental del 
Proyecto de Exportación de Gas Natural Licuado en 
Pampa Melchorita

RD RD NN°°061061--20042004--MEM/AAE  (21 de junio 2004)MEM/AAE  (21 de junio 2004)
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Antecedentes del ProyectoAntecedentes del Proyecto

• Evaluación Ambiental y Socio Ambiental entre 
diferentes alternativas: 
• Cantera GNL 
• Cantera Los Molinos 
• Cantera Punta Olleros
• Cantera Jatun

• Las Canteras del área GNL y área Jatun resultaron 
ambiental, arqueológica y socialmente mas viables 
para el proyecto.
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ObjetivoObjetivo del del ProyectoProyecto

• Identificar la mejor alternativa de cantera con la 
finalidad de que  sea la fuente de material para la 
construcción de una instalación marítima 
requerida para la ejecución del Proyecto de 
Exportación de Gas Natural Licuado.
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LocalizaciLocalizacióónn del del proyectoproyecto::

• La Cantera GNL y 
aledañas se ubican a la 
altura del km 168 de la 
Panamericana Sur.
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San 
Vicente 
de 
Cañete

Grocio
Prado
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Entorno del proyecto:Entorno del proyecto:
• Trámite de Concesión de 

Canteras concluído
• Zona de cantera 

despoblada

• Clima desértico 

• Vegetación característica

Ruta de acceso a la canteraRuta de acceso a la cantera
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DescripciDescripcióónn del del ProyectoProyecto
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COMPONENTES:COMPONENTES:

1. Extracción de material de la cantera

2. Habilitación de camino de acceso

3. Transporte terrestre de roca

4. Transporte marítimo de roca

5. Construcción de embarcadero
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1. EXTRACCI1. EXTRACCIÓÓN DE MATERIAL DE LA CANTERAN DE MATERIAL DE LA CANTERA

• Extracción de material 
rocoso con operaciones
a tajo abierto durante, 
aproximadamente, un 
año y medio

• Todas las medidas de 
seguridad y respeto al 
medio ambiente
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2. 2. HABILITACIHABILITACIÓÓN DE CAMINO DE ACCESON DE CAMINO DE ACCESO

• Para poder trasladar
el material rocoso
hasta el punto de 
embarque, se podrá
habilitar y/o construir, 
de ser el caso, las
vías requeridas.
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3. TRANSPORTE TERRESTRE DE ROCA3. TRANSPORTE TERRESTRE DE ROCA

• A realizarse en camiones diariamente (ida con 
carga – regreso sin carga) con todas las medidas
de seguridad.

• Desde la zona de la cantera hasta el punto de 
embarque en Playa Melchorita.

• Durante un año y medio aproximadamente.
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4. TRANSPORTE MAR4. TRANSPORTE MARÍÍTIMO DE ROCATIMO DE ROCA

• En barcazas. 

• Desde el punto de 
embarque hacia el sector 
donde se ubicaría la 
instalación marítima
frente a Playa 
Melchorita.
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5. CONSTRUCCI5. CONSTRUCCIÓÓN DE EMBARCADERON DE EMBARCADERO

• Probablemente se ubicará
junto al muelle de pilotes.

• Características y ubicación 
del embarcadero aún por 
definirse.
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El Proceso de EvaluaciEl Proceso de Evaluacióón n 
Ambiental y SocialAmbiental y Social
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¿¿QuQuéé es el EIA  y para ques el EIA  y para quéé sirve?sirve?

Identificar aspectos 
favorables y 
desfavorables, 

Diseñar medidas de 
manejo  

Iniciar una relación 
temprana con la 
población

Es el análisis de los 
aspectos físicos, biológicos 
y sociales del área.
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ASPECTOS
FAVORABLES

Y
DESFAVORABLES

ACTIVIDADES DEL
PROYECTO

PLAN DE MANEJO
AMBIENTAL

ESTADO ACTUAL
AREA DE 

INFLUENCIA

EvaluaciEvaluacióón Ambientaln Ambiental
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•• RespetoRespeto a a laslas LeyesLeyes..
•• Respeto a las tradiciones culturales.Respeto a las tradiciones culturales.
•• ComunicaciComunicacióónn integral integral entreentre PERU LNG, PERU LNG, 

ContratistaContratista y la  y la  ComunidadComunidad..
•• CumplimientoCumplimiento estrictoestricto del del ccóódigodigo de de 

conductaconducta de de loslos trabajadorestrabajadores..
•• LineamientosLineamientos corporativoscorporativos revisadosrevisados

periperióódicamentedicamente..

Aspectos SocialesAspectos Sociales
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Proceso de consulta y participaciProceso de consulta y participacióón n 
ciudadanaciudadana

•PRIMERA RONDA DE CONSULTA

•SEGUNDA RONDA DE CONSULTA

•TALLERES PARTICIPATIVOS

•AUDIENCIA PÚBLICA

R.M. 596-2002-EM-DM
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ESTUDIO DE ESTUDIO DE IMPACTO AMBIENTAL Y IMPACTO AMBIENTAL Y 
SOCIALSOCIAL
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¿¿CuCuááles son los componentes del  les son los componentes del  
EIA/S?EIA/S?

• Un Estudio de Línea de Base (Estado actual)

• Una descripción detallada del proyecto propuesto.

• La identificación y evaluación de aspectos que se 
presentaría por la interrelación del proyecto con el 
área donde éste sería ejecutado.

• Un Plan de Manejo Ambiental y Social (PMA/S).
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Estudio de LEstudio de Líínea Base Ambiental y Socialnea Base Ambiental y Social

• Es el punto de partida. 
• Determina la situación ambiental y social actual del 

área en estudio respecto a:
– Aspectos Físicos
– Aspectos Biológicos
– Aspectos Sociales
– Aspectos Económicos
– Aspectos Culturales
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El El Plan de ManejoPlan de Manejo

• Acciones necesarias para  evitar, minimizar y/o 
compensar los efectos negativos del proyecto y 
para potenciar y promover los efectos positivos del potenciar y promover los efectos positivos del 
mismo. mismo. 
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Mayor InformaciMayor Informacióónn

Mayor información sobre este Proyecto solicitarla a través 
de la página WEB www.perulng.com o al teléfono (01) 
611-5100

Con gusto responderemos a sus inquietudes

MUCHAS GRACIASMUCHAS GRACIAS
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San 
Vicente 
de 
Cañete

Grocio
Prado
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TALLER EN EL DISTRITO DE GROCIO PRADO 
 

19 Noviembre, 2004 
 

 
I. CONVOCATORIA 
 
Las cartas a autoridades locales así como para representantes de las diferentes Instituciones 
invitadas se realizaron en coordinación directa con PERÚ LNG y se entregaron 
personalmente, quedando como constancia el cargo de entrega). 
 
Así mismo y para efectos de asegurar la presencia de la población en general y público 
interesado se realizó la convocatoria en prensa escrita y en prensa radial. 
 
En prensa escrita se efectuó a través del Diario el Popular, avisos que serían publicados los 
días 15 y 16 de noviembre 2004.  
 
La convocatoria radial se hizo a través de RPP los días 15 y 16 de Noviembre en doble 
horario: 07.22 a.m. y 03.22 p.m. ambos días 
 
 
II. ESTRUCTURACIÓN DEL TALLER 

 
Para el desarrollo del Taller se preparó material de apoyo, tanto impreso como audiovisual: 

 
- Material impreso:  
 

A) Se diseñó un tríptico incluyendo la siguiente información:  
 Descripción del Proyecto 
 Breve explicación de lo que es un Estudio de Impacto Ambiental, ara qué se 

realiza y cómo se puede participar. 
 Breve reseña de las empresas Perú LNG y Walsh Perú S.A 
 Número telefónico de contacto y página WEB de Perú LNG para solicitar 

mayor información 
 

B) Para el registro de los participantes se utilizaron fichas de registro de asistencia en 
las que se consignaba:  
 Nombre y Apellidos 
 Institución 
 Cargo 
 D.N.I. 
 Lugar de Procedencia 
 Firma 

 
Se contó con la asistencia de 60 participantes 
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No. Nombres y Apellidos Institución Cargo 

1 Richard Lévano Castilla Egresado SENATI Representante - Vice Pres. 
2 Juan Florentino Llanos Ochoa Egresado SENATI Soldados Univ. 
3 Pablo César Nolazco Palomino Egresado SENATI Soldados Univ. 
4 Joseé Carlo Castilla De La Cruz Egresado SENATI Electricidad Industrial 
5 Juan Cárdenas Enriquez Comité Vecinal Integrante 
6 Albert Tornero Oviedo Aceros Arequipa Técnico Mecánico 
7 Víctor Guerrero Hernández Egresado SENATI Mecánico Mantenimiento 
8 Luis Almeyda Nue Egresado SENATI Electricidad Industrial 
9 Rubén Bastidas Pillaca Municipalidad Chincha Comité Vigilancia 
10 Raúl Acevedo Cartagena PNP Grocio Prado Tec. III 
11 Yony Saravia Saravia     
12 Liz Pachas Tasayco     
13 Alejandro Nonayco Magallanes     
14 Ana María Martínez Violeta Madres Chinchanas Coordinadora 
15 Luis García Chacaliaza   Mec. Mant. 
16 Víctor Jacobo Mendoza ADEMIPE   
17 Lucero Poncio Ortiz Min. Educación Facilitadora 
18 Nicolás Quispe Inga     
19 Fabiola Malpica Fernández Munic. Prov. Chincha Enc. Planific. 
20 Lida Neyra Pozo Canal 9 Ica Periodista 
21 Gina Palomino Hernández Canal 2 Prensa 
22 Dante Montalván Cabanillas     
23 Ulises Taboada Villegas     
24 Néstor Bastidas Pillaca     
25 Juan Carlos Saravia     
26 Walter Pérez A.     
27 Nolberto Munayco Saravia Municipalidad Grocio Prado Director de Rentas 
28 Hugo Medrano Reyes ARMYGOHN Administrador 
29 Berthalicia Palacio Bernal     
30 Abrahan Magallanes Ronceros ASESURM Presidente 
31 Martíbn Salazar Pérez Capitanía Pto. Pisco Encargado 
32 Martín Manrique Chuquispuma     
33 Carlos A. García De La Cruz     
34 Román Saravia Torre     
35 Carmen Rosa Calle Mun. Prov. Chincha Dir. Conducción Territorial 
36 Víctor Villa Medina     
37 Miguel Magallanes Ramos     
38 Luis Mancilla Parlán     
39 Rolando Cárdenas A. CONOSUR Obrero 
40 Mario De La Cruz Castilla ASIAGROP Comisión de Límite 
41 José Levis Picón Municipalidad Alcalde 
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No. Nombres y Apellidos Institución Cargo 

42 María Esther Tasayco Carbajal Magazín Televisivo Directora 
43 Mateo Saturnino Saravia Gobernación Tte. Gobernador 
44 Gavino Napa Torre Gobernación Tte. Gobernador 
45 Marco Mendoza Torres PROLAN Contable 
46 César Berríos Ortega Profuturo AFP Asesor 
47 Juan Tasayco Saravia Tte. Gobernación Tte. Gobernador Cercado 
48 Guillermo Pachas Pachas Gobernación Tte. Gobernador San Juan 
49 Oscar Santillana RPP Corresponsal 

50 Juan Carlos Fernández Aliaga 
Municipalidad Dist. Grocio 
Prado Jefe Obras 

51 David Tasayco Tasayco Municipalidad Seguridad 
52 José Ponce Gamarra     
53 Gregorio Saravia Ochoa     
54 Gloria Tasayco Carbajal Círculo de Alfabetización Profesora 
55 Ruth Saravia Saravia     
56 Víctor Rojas Munayco     
57 Wilian J. Saravia Saravia     
58 Pedro Magallanes Saravia     
59 Percy Saravia Tasayco     
60 José Mercedes Saravia Marcos     

 
- Material Audiovisual: se preparó presentación en power point, la misma que se usó de 

apoyo para las exposiciones, con el siguiente contenido temático 
 
 Introducción al proyecto, objetivos y descripción del mismo. 
 Proceso de Evaluación Ambiental y Social, Estudio de Impacto Socio Ambiental 

(EIA). 
 

a. INFORMACIÓN SOBRE EL PROYECTO 
 

Con el objetivo de presentar adecuadamente el 
proyecto a fin de evitar distorsiones sobre las 
actividades en la zona y con esto disuadir la 
generación de falsas expectativas, se presentó 
información sobre las etapas que comprende el 
proyecto, la misma que estuvo a cargo de un 
representante de la empresa Perú LNG. 
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b. INFORMACIÓN SOBRE EL PROCESO DE EVALUACIÓN AMBIENTAL Y 
SOCIAL 
 

Esta etapa la llevó a cabo un facilitador de 
Walsh Perú, se buscaba con esta informar a la 
población las etapas que comprende un Estudio 
de Impacto Ambiental desde su inicio hasta su 
aprobación, incluyendo y detallando de manera 
especial el Estudio de Impacto Socio 
Ambiental, por ser ellos mismos los sujetos de 
evaluación y por la necesidad de contar con su 

apoyo y participación para la mejor realización del mismo. 
 
c. TALLER DE EVALUACIÓN PARTICIPATIVA 

 
Con la finalidad de tomar conocimiento de las percepciones en relación a las actividades de 
explotación en la Cantera GNL, la habilitación del camino de acceso, el transporte terrestre de 
roca, el transporte marítimo de roca y la construcción de embarcadero, actividades necesarias 
para la construcción del rompeolas frente a Playa Melchorita; se priorizó el uso de 
herramientas pertenecientes a la metodología de Evaluación Participativa 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Se desarrollaron tres herramientas: 
 

1. Calendario de Actividades 
 

Matriz que permite la descripción detallada mes a mes acerca de las principales actividades de 
la localidad, obteniendo información acerca de las actividades económicas, religiosas, 
culturales, turísticas, etc., así como también sobre el clima, principales enfermedades y 
festividades de la zona. 
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CALENDARIO DE ACTIVIDADES 
 

 

 

TEP No. 01 GROCIO PRADO 19/11/04 

Actividad Ene Feb Mar Abr May Jun Jul Ago Set Oct Nov Dic 

Clima Verano Cambio 
clima Invierno Invierno / 

Primavera 
Otoño / 

Primavera Otoño 

Agricultura Uva / 
Durazno Uva Uva / 

Espárrago 
Algodón / 
Espárrago 

Palta / 
Cítricos / 
Algodón / 
Espárrago 

Palta / 
Cítricos / 
Algodón  

  Pallares 
verdes 

Pallares 
verdes / 

Espárragos 
Espárragos Espárragos Durazno 

Ganadería       Venta de ganado vacuno,  caprino y porcino 

Avicultura         
Aumenta la 

venta de 
pollo  

  
Aumenta la 

venta de 
pollo  

        
Aumenta la 

venta de 
pollo  

Migración M.O.       paña de Algodón              
Inmigración M.O. Inmigración M.O.       Inmigración M.O.       

Festividades 6 Melchorita Verano 
Negro Vendimia   

      
  

  

Aniversario 
Fundación 

  

21 V. 
Toparál / 29 
F. Patronal 

Otros Turismo             Turismo       Turismo 
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2. Flujo Económico 
 
Herramienta que describe el 
proceso de comercialización de 
los principales productos fruto de 
las actividades económicas que se 
realizan en la zona; es decir, 
explica el flujo económico que 
sigue dicha actividad, desde el 
momento de inicio hasta los 
distintos puntos de venta, 
mercados u otros lugares, así 
como la variación de precios de 
acuerdo a los puntos de venta 
 

 
FLUJOGRAMNA ECONÓMICO 

Uvas   50% ---------- Lima (Vía Terrestre) - Mercado Mayorista de San Luis 
   50% ---------- Local 

Algodón 100% --------- Tb. Desmotadora (Directo) 
Pan llevar  20% ----------- Lima 
  80% ----------- M. Local 
Artesanía  30% ------------ Local 
  60% ------------ Exp. Asoc. Art. Acopio – Lima / Intermediario 
  10% ------------ Propio Art. Directo – Lima 
Turismo Casa Beata Melchorita 
Vino (Producido por los propios agricultores, vino preparado de pura uva – no proceso 
químico) 
Cachina – pura uva   60% ----------- Consumo local 
               40% ----------- Fuera 

 
 
 
3. Diagrama de Venn 
 

Esquema que sirve para reconocer los principales 
organismos e instituciones que realizan labor en 
la zona, tengan estas sede en la misma o no. 
Igualmente permite registrar experiencia sobre la 
visión que los miembros de la comunidad tienen 
sobre sus organizaciones y las relaciones entre si. 
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INSTITUCIONES 
Tipo de relación Sede en la Zona Sede Fuera de la Zona 

Buena 

 Gobernación 
 Iglesia Católica 
 Asociación Vitivinícola 
 Empresas de transporte 
 PNP 
 Ministerio de 

Educación 
 Vaso de Leche 
 APAFA 
 Comisión de regantes 
 C. Artesanales 
 Asociación Cultural 

G.P. 

 Ministerio de 
Agricultura 

 GNL 
 Club Deportivo 
 FPF 
 Ministerio de 

Transportes 
 

Regular 
 Municipalidad Distrital 
 Asociación Ex alumnos 

SENATI 
- 

Conflictiva - Municipalidad Provincial 

 
 

d. RESPUESTA A PREGUNTAS DE LOS PARTICIPANTES 
 
Concluida la etapa anterior se procedió a dar respuesta a las preguntas formuladas por 
escrito por los participantes en el taller, así como también dar lectura a los comentarios y 
sugerencias de los mismos. 
 
Las preguntas se orientaron básicamente a tres temas: 

 Contratación de mano de obra local 
 Inicio de actividades 
 Efectos en el ambiente por la actividad 

 
 
 
 
 
 
 
 
 
 
 
 

III. ENCUESTAS 
 
Adicionalmente a las encuestas ya hechas en salidas de campo previas al taller, durante éste se 
aplicaron a los participantes las mismas encuestas para el levantamiento de información socio 
ambiental y socio económica,  ya que se contaría con la participación de informantes claves 
tales como autoridades o miembros de instituciones u ONG’s de la zona. 
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IV. RESULTADOS (PERCEPCIONES) 
 

 La población de Grocio Prado que participó en el Primer taller informativo manifestó 
estar a favor de la realización del proyecto pues se convertiría en una posible fuente de 
ingreso para el distrito. Sin embargo existe la preocupación respecto a la afectación de 
los terrenos de cultivos en lugares aledaños al área de la cantera. 

 
Así mismo se planteó: 
  
 Realizar charlas frecuentes para tener mayor conocimiento respecto al proyecto. 

 Posibilidad de contratación de mano de obra local para la extracción del material de la 
Canteras GNL.  

 Tomar en cuenta en forma equitativa a las provincias de Chincha y Cañete en la 
compensación por el uso del terreno y otros beneficios. 
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ANEXO 5.3 

TALLER INFORMATIVO TOPARÁ 

 
En este anexo se presenta la información correspondiente al proceso de convocatoria para la 
realización del Taller Informativo en el Centro Poblado Buenavista en la Quebrada de Topara, 
así como el informe producto de la realización del mismo. 
 
A continuación numeramos la información disponible: 
 
1. Convocatoria al Taller 

1.1 Aviso de convocatoria publicado en el Diario El Popular, el día 03 de Abril, 2005. 
 
1.2 El texto de la convocatoria radial por RPP los días 02 y 03 de Abril, avisos que se 

transmitieron según siguiente cuadro 
 

Lugar Día Horario Programa 

Centro Poblado 
Buenavista - Topará 

02 y 03 de 
Abril 

07.00 a.m. a 08.00 a.m. 
 
03.00 p.m. a 04.00 p.m. 

“La Rotativa del Aire”  
“Los Chistosos”  

 
 
1.3 Las cartas de invitación dirigidas a autoridades e instituciones de la Zona: 
 

a. Presidente del Centro Poblado Buenavista. 
b. Presidente de Defensa Civil de la Quebrada de Topara. 
c. Propietario de Agroexport Topara. 
d. Director del C.E. N 22605 del Centro Poblado Buenavista. 
e. Alcalde Municipalidad Distrital de Grocio Prado 
f. Comisario del Distrito de Grocio Prado. 
g. Presidente de la Junta de Regantes del Valle de Topara. 
 
 

2. Desarrollo del Taller 
 

2.1 Lista de asistencia de los participantes. 
2.2 Fichas de  preguntas y sugerencias. 
2.3 Tríptico. 
2.4 Presentación en Power Point. 
2.5 Informe del Taller. 

 
 
3.   Las fotos se encuentran en Galería Fotográfica (Anexo 12) 
 



















































 

 

 
¿Cómo se puede 

participar? 
 
 

Asistiendo a las reuniones y talleres 
informativos y de consulta 

 
 
 

Opinando 
 
 

 
Colaborando durante la 

realización de los estudios 
 

 
 

Informándose con personas 
competentes 

 
 
 
 

¿Quiénes somos? 

 
Es una Empresa que tiene la intención 
de construir y poner en operación el 
Proyecto de Exportación de Gas 
Natural Licuado. 
Actualmente realiza los esfuerzos para 
ejecutar ese Proyecto, por ello se 
encuentra evaluando la Cantera GNL 
2 para contar con el material 
requerido para la construcción de sus 
instalaciones. 

 

Walsh Perú S.A. 
 

Es una empresa orientada a brindar 
servicios altamente especializados en 
consultoría ambiental y gestión socio 
ambiental moderna, a nivel nacional 
e internacional y a clientes del sector 
público y del sector corporativo.  
 

Mayor información sobre este 
Proyecto solicitarla a través de la 

página WEB www.perulng.com o al 
teléfono (01) 6115100. 

Con gusto responderemos a sus 
inquietudes. 
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Estudio de Impacto Ambiental 

y Social 
 

2005 

 
 



 

 

¿Qué se va a hacer? 
 

1. Explotación de la cantera 
Se planea extraer con operaciones a 
tajo abierto de una cantera, el material 
rocoso necesario para la construcción 
de una instalación marítima (rompeolas) 
frente a Playa Melchorita. 

 

2. Habilitación camino de acceso 
Para trasladar el material rocoso se 
podrá habilitar y/o construir, de ser el 
caso, las vías requeridas. 
 
 

3. Transporte terrestre de roca 
A realizarse en camiones diariamente 
(ida con carga – regreso sin carga) 
durante un año y medio 
aproximadamente.  

¿Qué es el Estudio de 
Impacto Ambiental (EIA)  y 

Social (EIS)? 
 
 

Es el análisis de los aspectos físicos, 
biológicos, arqueológicos y sociales 
en el área de la operación y los 
efectos derivados del mismo. Este 
estudio incluye una propuesta para el 
manejo adecuado de estos  
eventuales efectos, conocido como 
Plan de Manejo. 
 
Está formado por: 
 
 Estudio de Impacto Ambiental (EIA) 

 
Abarca estudios de aspectos físico-
naturales (aguas, suelo, aire, etc.) y 
biológicos (animales, plantas, etc.) 
 
 Estudio de Impacto Social (EIS) 

 
Abarca aspectos sociales 
(organizativos), económicos y 
culturales de las poblaciones o 
comunidades en el área de influencia 
del proyecto. 
 

¿Para qué se realiza un 
EIA/S? 

 
 
Para conocer los aspectos físicos 
biológicos, arqueológicos y sociales 
antes de que se ejecute el Proyecto. 

 
 

 
Para analizar los cambios tanto 
positivos como negativos que podrían 
generarse sobre el ambiente, las 
personas, sus relaciones sociales, la 
economía y la cultura. 
 
 

 
 
Para analizar las medidas a tomar 
para potenciar los impactos positivos 
y minimizar o eliminar los impactos 
negativos, esto se conoce como el 
Plan de Manejo y seguimiento de los 
cambios que garanticen el mejor 
efecto posible en el área, 
comunidades vecinas y el país. 
 

 

TU PARTICIPACIÓN ES IMPORTANTE !!! 
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ESTUDIO DE IMPACTO AMBIENTAL ESTUDIO DE IMPACTO AMBIENTAL 
Y SOCIALY SOCIAL

PROYECTO DE EXPLOTACIPROYECTO DE EXPLOTACIÓÓN N 
DE CANTERA GNL 2DE CANTERA GNL 2

Primer Taller Primer Taller InformativoInformativo --ToparToparáá

04 de Abril
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• Empresa que tiene la intención de construir y poner 
en operación el Proyecto de Exportación de Gas 
Natural Licuado.

• Actualmente realiza los esfuerzos para ejecutar ese 
Proyecto, por ello se encuentra evaluando la 
cantera GNL 2 para contar con el material 
requerido para la construcción de sus instalaciones.
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• Empresa orientada a brindar servicios altamente 
especializados  en consultoría ambiental y gestión 
socio ambiental moderna, a nivel nacional e 
internacional y a clientes del sector público y del 
sector corporativo.
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Objetivos del TallerObjetivos del Taller

• Informar a los pobladores y público en general 
sobre el Proyecto de Explotación de la Cantera 
GNL-2

• Introducir a los participantes en el desarrollo y 
formulación de un proceso de evaluación socio 
ambiental (cómo y cuándo participar)
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• Identificar las percepciones (pareceres, ideas, 
sugerencias, etc.) de los participantes respecto de 
la formulación del EIA/S.

• Establecer un clima de confianza y diálogo 
permanente entre las autoridades, población local y 
la empresa.

Objetivos del TallerObjetivos del Taller
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DESCRIPCIDESCRIPCIÓÓN DEL PROYECTON DEL PROYECTO
Cantera GNL 2Cantera GNL 2
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Antecedentes del ProyectoAntecedentes del Proyecto

• Aprobación del Estudio de Impacto Ambiental del 
Proyecto de Exportación de Gas Natural Licuado en 
Pampa Melchorita

RD RD NN°°061061--20042004--MEM/AAE  (21 de junio 2004)MEM/AAE  (21 de junio 2004)



888

Antecedentes del ProyectoAntecedentes del Proyecto

• Evaluación Ambiental y Socio Ambiental entre 
diferentes alternativas: 
• Cantera GNL y aledañas
• Cantera Los Molinos 
• Cantera Punta Olleros
• Cantera Jatun

• Las Canteras del área GNL resultaron ambiental, 
arqueológica y socialmente mas viables para el 
proyecto, siendo de ellas la Cantera GNL- 2 la que 
presentó las mejores condiciones.
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Antecedentes del ProyectoAntecedentes del Proyecto

• Reuniones participativas para informar del inicio del 
Estudio de Impacto Ambiental y Social para las 
canteras GNL y aledañas en San Vicente de Cañete 
y en Grocio Prado. Las reuniones fueron realizadas 
los días   de Noviembre de 2004, con asistencia de      
personas en Cañete y   de   personas en Grocio 
Prado.
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ObjetivoObjetivo del del ProyectoProyecto

• Identificar la mejor alternativa de cantera con la 
finalidad de proveer material rocoso para la 
construcción de una instalación marítima 
requerida para la ejecución del Proyecto de 
Exportación de Gas Natural Licuado.
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LocalizaciLocalizacióón del n del proyectoproyecto
• La Cantera GNL 2 se 

ubica a la altura del km 
173 de la Carretera
Panamericana Sur.

• Las áreas de influencia
del proyecto son los
poblados de San Vicente 
de Cañete y Grocio 
Prado.
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Entorno del proyectoEntorno del proyecto

• Concesión de la 
Cantera GNL-2

• Zona de cantera 
despoblada

• Clima desértico
• Vegetación 

característica de zona 
desértica
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1. Extracción de material de la cantera

2. Habilitación de camino de acceso

3. Transporte terrestre de roca 

Componentes del proyectoComponentes del proyecto
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1. EXTRACCI1. EXTRACCIÓÓN DE MATERIAL DE LA CANTERAN DE MATERIAL DE LA CANTERA

• Extracción de material 
rocoso con operaciones
a tajo abierto durante, 
aproximadamente, un 
año y medio

• Todas las medidas de 
seguridad y respeto al 
medio ambiente
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2. 2. HABILITACIHABILITACIÓÓN DE CAMINO DE ACCESON DE CAMINO DE ACCESO

• Para poder trasladar 
el material rocoso se 
habilitará y/o
construirá, de ser el 
caso, las vías 
requeridas
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3. TRANSPORTE TERRESTRE DE ROCA3. TRANSPORTE TERRESTRE DE ROCA

• A realizarse en camiones diariamente (ida con 
carga – regreso sin carga) con todas las medidas
de seguridad.

• Durante un año y medio aproximadamente.
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ESTUDIO DE ESTUDIO DE IMPACTO AMBIENTAL Y IMPACTO AMBIENTAL Y 
SOCIALSOCIAL
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¿¿QuQuéé es el EIA/S  y para ques el EIA/S  y para quéé sirve?sirve?

Identificar aspectos 
favorables y 
desfavorables, 

Diseñar medidas de 
manejo  

Iniciar una relación 
temprana con la 
población

Es el análisis de los 
aspectos físicos, biológicos 
y sociales del área.
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¿¿CuCuááles son los componentes del  les son los componentes del  
EIA/S?EIA/S?

• Marco Legal

• Un Estudio de Línea de Base (Estado actual)

• Una descripción detallada del proyecto propuesto

• Identificación y evaluación de aspectos del 
proyecto con el área donde éste sería ejecutado

• Un Plan de Manejo Ambiental y Social (PMA/S)
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ASPECTOS
FAVORABLES

Y
DESFAVORABLES

ACTIVIDADES DEL
PROYECTO

PLAN DE MANEJO
AMBIENTAL

ESTADO ACTUAL
AREA DE 

INFLUENCIA

Componentes del  EIA/SComponentes del  EIA/S
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Estudio de LEstudio de Líínea Base Ambiental y Socialnea Base Ambiental y Social

• Es el punto de partida del Proyecto. 
• Determina la situación ambiental y social actual del 

área en estudio respecto a los:
– Aspectos Físicos
– Aspectos Biológicos
– Aspectos Sociales
– Aspectos Económicos
– Aspectos Culturales
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El El Plan de ManejoPlan de Manejo

• Acciones necesarias para  evitar, minimizar y/o 
compensar los efectos negativos del proyecto y 
para potenciar y promover los efectos positivos del potenciar y promover los efectos positivos del 
mismo. mismo. 
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Mayor InformaciMayor Informacióónn

• Mayor información sobre este Proyecto solicitarla 
a través de la página WEB www.perulng.com o al 
teléfono (01) 611-5100

• Con gusto responderemos a sus inquietudes

• MUCHAS GRACIAS
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TALLER DE INFORMACION QUEBRADA TOPARÁ 
 

 
1.  Aspectos Generales 
 

En el Centro Poblado de Buena Vista, en la Quebrada de Topará, el día viernes 01 de 
Abril 2005 se acordó el préstamo del local de la Escuela No. 22605 para el desarrollo del 
taller a llevarse a cabo. 
 
Este Taller tuvo lugar el día lunes 04 de abril 2005 a las 17:30 hrs. Se contó con la 
presencia de más de cincuenta y cuatro habitantes de la zona, de los cuales sólo 48 
firmaron la lista de asistencia.  
 
Según fueron llegando los asistentes, se les proporcionó el material informativo y se 
tomaba nota de sus datos personales. 

 
2. Desarrollo del Taller. 
 

El taller se desarrolló en 3 partes: 
 
En primer lugar, la exposición de la Sra. Karim Bernal, quien presentó a la empresa PERU 
LNG y a Walsh Perú y explicó los objetivos del Taller.  
 
Asimismo indicó la forma en la se trabajaría a lo largo de la tarde: primero las 
exposiciones, luego el refrigerio y para finalizar, la rueda de preguntas.  Se mostró muy 
abierta a absolver todas las dudas que surgieran durante todo el taller y sobre todo, a 
brindar la información completa sobre el proyecto que las personas interesadas soliciten.  
 
En segundo lugar, la exposición de la Srta. Claudia Alvarado, quien describió el Proyecto 
de la Cantera GNL-2 y el Estudio de Impacto Ambiental y Social del mismo. 
 
Finalmente, luego del refrigerio, la Sra. Karim Bernal y la Srta. Claudia Alvarado se 
encargaron de responder a las preguntas de los participantes, así como también anotaron 
las sugerencias e ideas que los mismos hacían. 

 
3. Preguntas y comentarios 
 

Concluida la exposición por parte de las especialistas, se invitó a los asistentes a expresar 
sus dudas y comentarios en dos momentos: 
 
El primero, a través de las hojas de preguntas, y en segunda instancia de forma oral. Se 
subrayó la necesidad de que los asistentes expresen sus opiniones y dudas. 
 
Las preguntas se refirieron principalmente a:  
 
 Ubicación de la cantera. 
 Oportunidades laborales. 
 Servicios que la empresa podría ayudar a conseguir como agua, luz, etc.  
 Aumento de material particulado. 
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 Forma y ubicación del rompeolas. 
 Cómo afectaría el polvo a las zonas agrícolas. 
 El plan de cierre de la cantera. 
 Cantidad de trabajadores de la cantera y sus respectivos beneficios de ley. 
 Límites de las zonas de la cantera (limites provinciales) 

 
Las principales preocupaciones y recomendaciones de los asistentes fueron: 
 
 Que la Empresa PERU LNG cumpla con el Estudio de Impacto Ambiental y Social y 

que evalúe la manera de apoyar y colaborar con la  población local dentro de su Plan 
de Relaciones comunitarias. 

 Que la Empresa PERU LNG colabore con los pobladores de la Quebrada de Topará a 
través del Sistema Nacional de Defensa Civil, en las zonas críticas en las que el río se 
sale de su cauce y ocasiona inundaciones en las zonas de cultivo.  

 
4. Archivo Fotográfico 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Asistentes al Taller Informativo de Topará. 
Archivo Fotográfico Walsh Perú S.A. 04-04-05. 

Srta. Claudia Alvarado exponiendo para los 
pobladores de Topará. Archivo Fotográfico Walsh 
Perú S.A. 04-04-05.

Asistentes al Taller Informativo de Topará. 
Archivo Fotográfico Walsh Perú S.A. 04-04-05. 

Srta. Claudia Alvarado exponiendo sobre el Plan de 
Manejo Ambiental. Archivo Fotográfico Walsh 
Perú S.A. 04-04-05.
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Sra. Karim Bernal explicando los límites de la zona 
de trabajo a los asistentes. Archivo Fotográfico 
Walsh Perú S.A. 04-04-05. 

Srta. Claudia Alvarado exponiendo para los 
pobladores de Topará. Archivo Fotográfico Walsh 
Perú S.A. 04-04-05.

Asistentes al Taller Informativo de Topará. 
Archivo Fotográfico Walsh Perú S.A. 04-04-05. 

Asistente al taller informativo agradeciendo y 
despidiéndose de la Sra. Karim Bernal. Archivo 
Fotográfico Walsh Perú S.A. 04-04-05. 
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I RESUMEN EJECUTIVO 
 

 
 
CONCLUSIONES 
 
1. Sobre el entorno social: los entrevistados se dividen en tres grupos: 

• Los migrantes recientes que proceden del centro y sur andino, principalmente de 
Ayacucho que viven en los asentamientos humanos de San Vicente de Cañete. Este 
grupo ha vivido la violencia terrorista de Sendero Luminoso, vive en situación de 
pobreza extrema y tiene trabajos eventuales.  Ellos no cuentan con servicios básicos. 

• Los pobladores de las zonas semiurbanas de Grocio Prado.  Este grupo se dedica 
principalmente al comercio, agricultura y artesanía. A diferencia del grupo anterior, la 
mayoría ha nacido en la localidad o en una localidad cercana. Si bien cuentan con 
algunos servicios básicos estos son deficientes.  Este caso llama la atención, pues 
según los entrevistados sus localidades tienen más de veinte años. 

• Los pobladores de las zonas urbanas de San Vicente de Cañete. Este grupo se 
desempeña en el comercio y actividades profesionales. Además los jóvenes se dedican 
a estudiar. Cuentan con todos los servicios. 

 
2. La mayoría de los pobladores de los asentamientos humanos de San Vicente de Cañete 

y de la zona semiurbana de Grocio Prado ha adquirido el terreno actual por una 
invasión. Sin embargo, ellos no se consideran invasores, sino “posesionarios” de los 
terrenos.  Además, justifican su actitud al señalar que los terrenos se encuentran vacíos 
y sin uso. 

 
3. La migración de lo asentamientos humanos de San Vicente se debió a las promesas de 

terrenos con servicios y oportunidades de trabajos ofrecidas por dirigentes en volantes 
en sus localidades de origen. 

 
4. La motivación de la migración se reforzó con el conocimiento de proyecto Camisea en 

la zona, pues supusieron que los terrenos afectados incrementarían su valor y a la larga 
el consorcio de Camisea otorgaría trabajo a los pobladores. 

 
5. Sobre los valores: los valores más destacado por los entrevistados es la solidaridad que 

se manifiesta cuando un vecino enfrenta un problema de salud o si su propiedad es 
amenazada. Sin embargo, se aprecia una gran desconfianza entre los mismos 
integrantes de las distintas localidades. Así, los pobladores de los asentamientos 
humanos llegan a acusar de robos a los habitantes de su propia localidad, mientras que 
sus pares de Grocio Prado atribuyen los desmanes y robos a gente foránea. 

 
6. Sobre la organización: Las organizaciones comunales no existen o son débiles. Esto se 

debe en parte, a la mala imagen que tienen los pobladores de sus propios dirigentes o 
porque las autoridades locales no han apoyado el desarrollo de los mismos.  

 
7. Los pocos jóvenes organizados pertenecen a grupos parroquiales que se limitan a tema 

religiosos. 
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8. Sobre la seguridad: La policía tienen una mala imagen debido a su falta de apoyo en el 

combate a la delincuencia.   
 
9. Por esa razón, los pobladores contrataron vigilantes para apoyar el trabajo policial, pero 

el apoyo sólo duro un corto periodo. 
 
10. Actualmente se ha escuchado que la población ejerce su propia justicia, así se llegan a 

situaciones extremas que van contra la vida de los trasgresores de las leyes. 
 
11. Sobre los líderes: Casi no se percibe la existencia de líderes, tanto en la zona de 

asentamientos como en las zonas urbanas.  Esto se debería a la mala imagen que tienen 
algunos líderes y porque algunos han dejado de ejercer sus cargos. 

 
12. En todo caso, se considera que el líder ideal debe ser una persona de la localidad, que 

conozca los problemas que los aquejan, que tenga facilidad de palabra y sea capaz de 
llegar a las altas esferas. Esta persona puede ser hombre o mujer y debe tener alrededor 
de cuarenta años, pues se valora la experiencia y debería tener un nivel de instrucción 
técnico. 

 
13. Sobre las empresas privadas: Se menciona la existencia de  cementos Lima, Cemento 

Andino, Topy Top, la fábrica de espárragos Western Cotton, una procesadora de jugos 
y el Consorcio Camisea. 

 
14. La más conocida es la empresa encargada del gas de Camisea. La empresa genera una 

imagen de progreso y esperanza, pues se piensa que los pobladores de la zona llegarán a 
trabajar en sus instalaciones. 

 
15. Se cree que ya existen listas para conseguir trabajo en las instalaciones de Camisea, 

pero que sólo se estaría beneficiando a un grupo reducido de personas asociadas 
allegadas a los dirigentes. 

 
16. Lo negativo que se percibe es una posible contaminación del ambiente por los gases que 

creen eliminaría la planta del gas de Camisea. También se teme que se produzcan 
explosiones en las tuberías de transporte de gas. 

 
17. Casi se desconoce el proyecto de la cantera en la zona. De hecho, algunos entrevistados 

piensan que se trata de una zona de extracción de minerales, en especial de oro. El resto 
no tiene la menor idea de qué se trata.   

 
18. Al igual que en el proyecto macro, se teme que las explosiones necesarias para extraer 

el mineral puedan poner en peligro a la población. 
 
19. Responsabilidad social: Se menciona apoyo en la construcción de aulas por parte de 

una embajada y el apoyo de la minera Milpo en la construcción de carreteras y 
gestiones por mejoras de servicios. 

 
20. No se menciona ayuda alguna a la comunidad por parte del consorcio del Gas de 

Camisea. 
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21. Expectativas: los entrevistados piensa que en el futuro las distintas localidades tendrán 

todos los servicios y áreas verdes. Además, habrá mayores oportunidades de negocios y 
empleo para los pobladores de Cañete y Chincha.   

 
 
RECOMENDACIONES 
 
1. Los pobladores de los asentamientos humanos de San Vicente de Cañete difícilmente 

abandonaran los terrenos que ocupan actualmente, de acuerdo a lo indicado y en tanto 
el Estado no ejecute las ordenes de desalojo, más aún se espera que obtengan más 
apoyo de los políticos, debido al inicio del periodo electoral.  

 
2. El ambiente de desconfianza entre los ciudadanos debería revertirse con una campaña 

de valores que resalte los temas de la confianza y solidaridad entre los ciudadanos.  Lo 
ideal sería buscar el apoyo de los pocos líderes y organizaciones existentes como de las 
autoridades locales. 

 
3. Vale recordar que es fundamental contar con el apoyo de las mujeres y jóvenes 

organizados. Muchos de estos últimos cultivan valores religiosos en sus parroquias. 
 
4. El tema de la llegada del gas de Camisea ha generado el interés de capacitarse en la 

nueva tecnología.  Se debería establecer relaciones con los institutos y universidades de 
estudios locales para ofrecer cursos en el tema.  

 
5. Se manifiestan temores sobre los posibles peligros de la distribución del gas de 

Camisea, como serían la contaminación y explosiones. Es necesario crear una campaña 
de comunicación que explique de manera sencilla cómo funciona el sistema. 

 
6. El desconocimiento sobre el tema de las canteras también puede ser combatido con una 

campaña de comunicación. 
 
7. Tanto como para el proyecto macro del gas de Camisea como para cada una de las fases 

del proyecto de debe desarrollar una campaña de comunicación sencilla con un lenguaje 
entendible para los habitantes de las zonas afectadas. 

 
8. Se debe aclarar el tema de los cupos de empleos en el proyecto Camisea y el mal uso 

que supuestamente se estaría realizando, pues la mala imagen afecta no sólo a los 
dirigentes que prometen los empleos, sino también a trabajadores de la empresa. 
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II FICHA  TECNICA  
 

 
 
Los cuatro grupos focales se realizaron los días 2 y 3 de abril de las ciudades de Cañete y 
Grocio Prado. Los grupos tuvieron las siguientes características: 
 
 

• Grupo 1: 9 invitados, 4 mujeres y 5 varones habitantes de Nuevo Ayacucho y la 
Asociación Colonizadora de la Costa en San Vicente de Cañete. En su mayoría son 
desempleados que realizan trabajos temporales.  Este grupo proviene principalmente 
del centro y sur andino, en especial Ayacucho. 

 
• Grupo 2: 11 invitados, 8 mujeres y 3 varones procedentes de la zona urbana de San 

Vicente de Cañete. En su mayoría son profesores, pequeños comerciantes y 
trabajadores del campo.  Ellos provienen de la misma zona o zonas aledañas. 

 
• Grupo 3: 11 invitados, 6 varones y 5 mujeres procedentes de las localidades de 

Buenavista y de la zona urbana de Grocio Prado. La mayoría es originario de Chincha 
y de Ica.  Se dedican a la agricultura, al comercio y la artesanía. 

 
• Grupo 4: 5 invitados, 4 mujeres, 1 varón procedentes de las localidades de Topará y 

El Porvenir. La mayoría ha nacido en la provincia. Ellos se dedican a la agricultura, al 
comercio y la artesanía. 

 
 
Los grupos focales tuvieron una duración promedio de una hora y se realizaron en aulas de 
colegios de cada una de las ciudades analizadas. 
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III ANALISIS 
 
 
 
1. LOS PROTAGONISTAS 
 
En la primera parte del análisis se presenta el perfil de los entrevistados y su entorno, esto es 
su zona de procedencia y actividades desempeñadas. Así como la historia de su traslado a la 
ciudad en la que reside actualmente y como evalúa los resultados de su decisión. 
 
 
1.1 Perfil del protagonista 
 
Los invitados de los grupos focales de Cañete eran originarios de San Miguel La Mar y 
Huamanga en Ayacucho, Puno, Andahuaylas y de las provincias de Cañete. 
 
Cabe destacar que los pobladores originarios de Ayacucho son de migración reciente, la 
mayoría lleva entre dos y cinco años viviendo en Cañete, específicamente en el asentamiento 
nuevo Ayacucho. 

 
“Yo nací en Huamanga, Ayacucho.”  
“Hace cinco años que estoy por acá.”  
(Grupo 1: San Vicente de Cañete – AAHH) 
 
“Yo igualito. Yo soy de Ambo, La Mar, Ayacucho. Y acá 
estoy recién dos años viviendo. “ 
(Grupo 1: San Vicente de Cañete – AAHH) 
 
“Tenemos bastante gente Ayacuchana, huancaína también, 
Yauyinos también.” 
(Grupo 2: San Vicente de Cañete – Urbano) 

 
 
Por su parte, los invitados de la zona urbana de Cañete proceden de los distritos de Imperial, 
Cerro Azul, San Luis, San Antonio y de Chincha.  
 
Este grupo de pobladores tiene un mayor tiempo de residencia en San Vicente de Cañete, ya 
sea porque son originarios de la provincia o porque llegaron muy pequeños en compañía de 
sus familiares. 
 

“Yo soy de San Antonio. Nací en San Antonio, de ahí fui a 
Lima, a la casa de mi papá en Barranco. De ahí, es decir, he 
pasado a Ica y de Ica me instalé acá en Cañete, en el año 
ochenta y dos.”  
(Grupo 2: San Vicente de Cañete – Urbano) 
 
“… soy de Imperial. Bueno, después, posteriormente este me 
enamoré de un…, en San Vicente y ya me vine después de 
esto.” 
(Grupo 2: San Vicente de Cañete – Urbano) 
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Por otro lado, en Grocio Prado, los invitados pertenecían a las localidades de Buenavista, 
Topara, Porvenir. Este grupo, como sus similares de Cañete urbano, tienen un mayor tiempo 
de residencia en la zona. 
 

“A los nueve años nos vinimos acá a Chincha con mi 
familia. Con mi papá me he quedado y he pasado acá.”  
(Grupo 3: Grocio Prado – Urbano 1) 

 
 
En cuanto a las actividades, los invitados de las dinámicas señalaron que se dedicaban al 
comercio, a la agricultura y a la posterior venta de sus productos, al trabajo en talleres y a 
trabajos eventuales en construcción y comercio. Por su parte algunos jóvenes invitados 
mencionaron que estudiaban y trabajaban a la vez. 
 

“Lo mismo, así igual nos dedicamos a la pesca, a veces 
construcción, algo, algunos cachuelos que se presentan. 
(Grupo 1: San Vicente de Cañete – AAHH) 
 
“Sí, trabajo en… también me dedico a la agricultura, a la 
venta de licores, a la producción de licores también.”  
(Grupo 2: San Vicente de Cañete – Urbano) 
 
“Ahora, este año trabajo en lo que es la artesanía, lo que es 
(sic) sombreros.” 
(Grupo 4: Grocio Prado – Urbano 2) 
 

 
1.2 Motivaciones de migración 
 
La mayoría de los invitados de los cuatro grupos focales había residido en las zonas aledañas 
de las ciudades donde se realizaron las dinámicas. Sin embargo, en el grupo de asentamientos 
humanos resaltó la presencia de inmigrantes del Sur Andino, en especial Ayacucho.  
 
Este grupo mencionó como principal motivo de migración la invitación por parte de un grupo 
organizado en sus localidades ayacuchanas.  Según los invitados, ellos recibieron volantes 
sobre las ventajas de la zona Iqueña.   
 

“Hemos visto volantes que vinieron. Entonces, con eso nos 
hemos animado y cuando ya vinimos ya nos hemos animado 
más. Porque aquí señorita realmente no hay diferencia, en la 
sierra y selva, todo lo que ahí selva, ahí está.”  
(Grupo 1: Cañete – AAHH) 
 
“Por el volante, mi cuñada me había traído un volante. 
Entonces, por eso, el volante decía ‘veinte hectáreas de diez, 
de mil metros cuadrados para vivienda’. Y este, hay agua, 
zona electrificada, a todos nos dijeron. Por eso hemos 
venimos pues.”  
(Grupo 1: Cañete – AAHH) 
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A esto se agrega la esperanza que el proyecto de Camisea incremente el valor de los terrenos 
que ahora ocupan y que los propietarios de los terrenos afectados reciban un beneficio 
económico. 
 

“…te dicen que va a pasar el gas de Camisea, que esto va a 
costar más el terreno, que no sé que cuánta cosa ya, uno hay 
veces no, pensando ¿no?, puede ser cierto ya, uno más 
empeño ha tomado ¿no?, en los terrenos que, que nos ha 
adjudicado ¿no?, que nos ha dado la asociación.”  
(Grupo 1: Cañete – AAHH) 
 
“Es que en la selva… por ahí pasaba la tubería. Pero, hay 
también solamente se le…O sea, solamente es que pasa la 
línea, nada más. O sea, toda ocupación te paga. O sea, el que 
se beneficia es el dueño de los terrenos. 
 (Grupo 1: Cañete – AAHH) 

 
 
Mientras que el resto de invitados mencionó las mejores oportunidades de trabajo como 
motivo de migración.  En muchos de estos casos, la migración se había realizado de una 
ciudad   cercana a la ciudad analizada.  También, se dieron cambios de residencia por 
matrimonio o porque los familiares los trajeron de niños. 
 

“Por mediante mi papá y me enteré. Mi papá ha venido y él 
nos trajo acá.” 
(Grupo 1: San Vicente de Cañete – AAHH) 
 
“Yo soy de Imperial. Bueno, después, posteriormente me 
enamoré de un… en San Vicente y ya me vine después de 
esto.”  
(Grupo 2: San Vicente de Cañete – Urbano) 
 
“Yo soy de Ica, pero ya llevo viviendo seis años acá. Me casé 
con mi esposo, ya hace quince años. Casi nueve años he 
vivido por Ica y el resto de años que ya estoy por acá, que son 
cinco años, seis años que estoy por acá.”  
(Grupo 3: Grocio Prado - Urbano 1) 

 
Cabe resaltar, que los entrevistados, que en su mayoría han sido invasores de terrenos, 
consideran natural el hecho de invadir terrenos que perciben en estado de abandono, o porque 
piensan que debido a su pobreza, el Estado tiene un deber con ellos. 
 

“Bueno, todo hemos, hemos llegado a ese sitio. Hemos 
llegado porque ese terreno era un eriazo, nadie lo trabaja, 
como que eso es del estado ¿no? Entonces, llegamos a ir, 
todos ahí, a hacer su casas y ahí viven.”  
(Grupo 3: Grocio Prado - Urbano 1) 

 
1.3 Proceso de migración 
 
La migración de una localidad a otra se da en algunos casos por etapas.  Por ejemplo en el 
caso de algunos migrantes de Ayacucho, la información sobre el lugar por parte de sus 
familiares los habría animado en un primer momento, pero una visita a la zona habría sido el 
principal motivador para quedarse.  Sin embargo, debido a la falta de todo tipo de servicios y 
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en especial de trabajo, estos migrantes aún deben realizar viajes a sus localidades o a otras 
ciudades de manera frecuente. 
 
 

“…yo me voy a trabajar hacia…, a la selva. Ahí siempre 
encuentro trabajos y… así pues, diferentes trabajos en la 
Municipalidad.” (Grupo 1: San Vicente de Cañete – AAHH) 
 

 
Mientras para el resto de invitados de los grupos urbanos, la migración de una ciudad a otra 
ha sido parte de su vida, ya sea porque cambiaron su estado civil o porque buscaron mejores 
oportunidades de trabajo.  

 
“Yo he vivido sí en este lugar. Bueno, pues me casé, me fui a 
vivir pues a …, que pertenece a Chincha… me enviudé y 
vuelta regresé.” 
(Grupo 4: Grocio Prado - Urbano 2) 

 
 
1.4 Beneficios y perjuicios de la migración 
 
Este tema fue central entre los entrevistados de migración reciente que viven en los 
asentamiento humanos de San Vicente de Cañete, dado  que los residentes de la zona urbana 
de Cañete y semiurbana de Grocio Prado llegaron hace mucho tiempo a la zona, siempre 
vivieron allí  o vivieron en otras zonas urbanas. Por el contrario, la mayoría de los pobladores 
de Nuevo Ayacucho provienen del centro y sur andino, por lo que ya han vivido en 
situaciones extremas, siendo la escasez parte de su vida diaria. 
 
Así, como mencionamos antes, las expectativas de trabajo y por ende las mejores condiciones 
de vida fueron las causas de la migración del grupo de asentamientos humanos.  Pero, luego 
de residir varios años en la zona, los pobladores muestran una actitud negativa al evaluar los 
resultados de la migración, pues la mayoría menciona que pese a los gastos realizados en el 
traslado a la zona y en el mantenimiento de su lote, aún no poseen servicios de luz y agua. Al 
parecer, ellos esperaban que estos servicios se les otorgaran con una mayor rapidez. 
 

“En parte que es un perjuicio estar tanto tiempo y no se ha 
hecho nada hasta la fecha, ¿no? Uno no es dueño, nada del 
terreno que, que nos han dado ¿no? Eso es, es un atraso c 
reo para uno. No sé pero ya que estamos ya, hemos invertido 
tiempo, nuestro tiempo y también algo de dinero en donde 
estemos y ya no se puede, ya no se puede echar atrás.” 
(Grupo 1: San Vicente de Cañete – AAHH) 
 
 
“Anteriormente hemos venido acá y estamos muy 
perjudicados, no sentimos que estamos, no aprovechamos 
nada, más peor estamos perjudicando y cuando llegará 
fatalmente ese proyecto que están haciendo o será o no ya 
estamos ya, mucho nos ha perjudicado, hemos fracasado yo 
creo. Así hemos estado nosotros.” 
(Grupo 1: San Vicente de Cañete – AAHH) 
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Más aún, esta decepción es grande si se considera que algunos pobladores se sintieron 
engañado por la información que les brindaron en los volantes, en dónde es indicaban que los 
lotes tenían todos los servicios. 
 

“Por el volante, mi cuñada me había traído un volante. 
Entonces, por eso, el volante decía ‘veinte hectáreas de diez’, 
‘de mil metros cuadrados para vivienda’. Y este, ‘hay agua’, 
‘zona electrificada’, a todos nos dijeron. Por eso hemos 
venimos pues.” 
“Igual así en el volante. Todo lo que decía era un engaño.”  
Grupo 1: San Vicente de Cañete – AAHH) 

 
Al final, las dificultades son aceptadas por los pobladores, debido a que no cuentan con otras 
opciones y porque se abriga la esperanza que todo cambie en el futuro. A lo que se suma el 
hecho que ya se ha realizado una fuerte inversión en su actual lote. 
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2. LA COMUNIDAD 
 
En el segundo capítulo se presenta la imagen de la comunidad, entendiendo a la comunidad 
como el entorno en el que vive el entrevistado.  Así, se pregunta por los problemas que los 
aquejan.  También se presentan la percepción de los valores de los pobladores, su nivel de 
organización, las instituciones y la forma de impartir justicia.   
 
 
2.1 Problemas de la comunidad 
 
La falta de servicios es el principal problema de los nuevos pobladores de Cañete.  Los 
pobladores de los asentamientos humanos de San Vicente de Cañete consideran que viven en 
pésimas condiciones de vida, pues no cuentan con los servicios elementales, como agua y luz.  
 
Cabe señalar, que los asentamientos humanos, Nuevo Ayacucho, Asociación Colonizadora de 
la Costa se encuentran a 45 minutos de la ciudad, en medio de un arenal y la mayoría de las 
viviendas se encuentran alejadas unas de otras.  
 

“…agua nos abastecemos a través de cisternas que nos trae, 
pero a un costo elevado.”  
(Grupo 1: San Vicente de Cañete – AAHH) 
 

 
Ellos también manifiestan que han pedido servicios básicos y educativos para su zona.   
Siendo su pedido atendido por el Municipio que construyó una escuela. Además, ellos relatan 
que fueron estafados por sus propios dirigentes en los trámites para el pedido de estos 
servicios. 

“…tenemos un delegado…, la asociación ahorita. Primero, 
tiene otro dirigente y nos ha estafado…, tanta plata, sacando 
y hemos separado…, hemos formado otra asociación. Ese 
igualito también hemos hecho, igualito estamos y no quería 
las (..), no habían inscripciones, ni proyectos, nada. Y 
ahorita estamos con tercero, así que otra asociación, otra 
dirigente formamos. Recién estamos bien. (Grupo 1: San 
Vicente de Cañete – AAHH) 

En Grocio Prado, los pobladores de las zonas semiurbanas también se quejan del servicio de 
agua. En alguno casos se menciona que no se cuenta con conexión de agua en la vivienda, y 
en otros casos se critica la calidad del agua. 
 

 “Sí (tenemos agua), pero no tenemos perenne, a veces a la 
semana una vez, dos veces, pero es salada”. 
(Grupo 3: Grocio Prado – Urbano 1) 
 
“Sí, las casas tienen su conexión, sus cañerías de agua pero 
el agua que viene es salada. Prácticamente el agua que tiene 
el pueblo en su casa, es salada.”  
(Grupo 4: Grocio Prado – Urbano 2) 
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Al igual que en otras ciudades, la delincuencia es otro problema que preocupa a los 
habitantes de Grocio Prado. Específicamente se mencionaron las drogas, la prostitución y los 
robos como los problemas que más los aquejan. 
 

“En…, fue el año pasado también que llegaron así los de lo 
ajeno, casa en casa a perjudicar a las familias. Se llevaron 
sus bienes y así cuando uno ya viene a poner alguna 
demanda, una denuncia a veces es muy tarde, a veces. 
(Grocio 3: Grocio Prado – Urbano1) 

 
 
A estos problemas, se agrega un posible cambio en el hábitat de Grocio Prado. Pues, según 
los invitados, el crecimiento urbano habría alejado a especies silvestres que ahora sólo se les 
encuentra fuera de la ciudad. 
 

 “Yo llegué por acá el año, por decir en el año setenta y 
llegué.., no a la ciudad sino al campo. Ahora si vivo en la 
ciudad. Pero en el campo viví… Usted hacía un tajo y ya no 
pasaba el agua y saltaban camarones, y los peces saltaban…, 
abundaban, también lo que denominan los sapos… Ya no 
está eso, ha desaparecido. Ha desaparecido. No se ve, 
solamente en lo sitios en donde no, no se ha empleado 
insecticidas ni herbicidas, se mantiene de repente en Cerro 
Azul…” 
(Grupo 2: San Vicente de Cañete – Urbano) 

 
 
2.2 Valores de la comunidad 
 
En general, los entrevistados de los distintos grupos consideran que hay todo tipo de 
personas. Pero, en el transcurso de las dinámicas sale a relucir la desconfianza que tienen los 
pobladores entre ellos mismos, o de los foráneos.  
 
Por ejemplo en Cañete, los invitados piensan que es difícil que la gente de escasos recursos se 
ayude entre sí, por el contrario compiten entre ellos. Incluso en la parte de la entrevista sobre 
las organizaciones existentes en la zona, vuelve a percibirse la desconfianza entre ellos, pues 
llegan a mencionar que las nuevas asociaciones estarían invadiendo los terrenos de los 
primeros migrantes.  
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“Porque hay este diferentes grupos, de las cuales uno de 
repente quiere surgir y el otro viene y lo destruye todo. 
Entonces, no te dejan”  
(Grupo 1: San Vicente de Cañete – AAHH) 
 
“Hay demasiado egoísmo”  
(Grupo 1: San Vicente de Cañete – AAHH) 
 
“…todas las asociaciones, encima nosotros están teniendo. 
Toda están poniéndose encima, no sé ¿cuál será el dirigente 
creo que está poniendo encima nosotros? …igualito. Todas 
este las asociaciones encima están metiéndose.”  
(Grupo 1: San Vicente de Cañete – AAHH) 

 
 
Por su parte, los invitados de Grocio Prado resaltan el valor de la solidaridad que se hace 
presente cuando un vecino se encuentra en dificultades.  Así, se organizan actividades para 
reunir fondos para ayudar en la compra de medicamentos en caso de la enfermedad de un 
vecino. A esto se agrega un trabajo comunitario para la construcción de un aula escolar. E 
incluso se menciona que se llegan a enfrentar a delincuentes cuando la vivienda de algún 
vecino es amenazada. 
 
Para ellos, lo negativo viene de fuera de su comunidad, así atribuyen los robos y desorden a 
los foráneos. 

 
“No tenemos problemas entre vecinos sino que a veces llegan 
de afuera, son gente extraña.”  
(Grupo 3: Grocio Prado - Urbano 1) 
 
“Allá tú dejas tus cosas y nadie lo toca, salvo que vaya gente 
de afuera y se agarraban tus cosas.” 
(Grupo 3: Grocio Prado - Urbano 1) 

 
 
2.3 Relaciones comunitarias 
 
El tema sobre las relaciones comunitarias se desarrolló por medio de la investigación sobre la 
existencia de organizaciones en las comunidades, el funcionamiento de las mismas y el nivel 
de participación. 
 
 
2.3.1 Organizaciones de la comunidad 
 
Hay dos tipos de entrevistados, los residentes de asentamientos humanos y los residentes en 
zonas urbanas y semiurbanas.  Teóricamente, se esperaba una presencia de grupos 
organizados en ambos casos, en especial en los asentamientos. Sin embargo, en las 
entrevistas se resalta la presencia de asociaciones vecinales y algunas organizaciones para 
ayuda alimentaria, es decir organizaciones para un fin puntual, pero sin buscan un mayor 
compromiso. 
 
En el caso específico de Nuevo Ayacucho, se menciona la presencia se asociaciones o zonas 
del asentamiento, se llegan a mencionar a algunas como Nuevo Ayacucho, Cinco Cruces, 
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Tambocan, Apama y Nuevo Vitarte, pero no se les conoce en su totalidad.  Además se 
menciona la presencia de comedores infantiles y vaso de leche. 
 

“Hay como treinta grupos. Treinta grupos con diferentes 
nombres pero no conocemos.” (Grupo 1: San Vicente de 
Cañete – AAHH) 

 
 
Sin embargo, destaca el caso de la “Asociación Colonizadora de la Costa”, un grupo que 
tiene trece años de fundado por los primeros migrantes1. Según uno de los invitados, esta 
asociación se considera “posesionaria” de un terreno en el kilómetro 174 de la Panamericana 
Sur.  Sin embargo, actualmente, se encuentran en litigio con el Estado y con la empresa 
Cementos Lima. 
 

“…Como la ley, la directiva de la asociación civil COPRI, 
toda la intención del Estado que (…) Cementos Lima, por 
ejemplo, Cemento Andino, estaban (…), siete, ocho veces me 
han llamado (la) fiscalía sin razón, por ocupación, no tenían 
ningún derecho. Después, yo apelé (…), después la Fiscalía 
de Cañete, siete, ocho veces.  También al Juzgado Penal de 
Cañete, cuatro, cinco veces. Prefectura, cuatro, cinco veces.”  
(Grupo 1: San Vicente de Cañete – AAHH) 

 
 
En la zona urbana de San Vicente de Cañete este fenómeno de repite. Sólo se menciona la 
presencia de un comité de vaso de leche en San José y grupos de jóvenes y mujeres de 
parroquias, los cuáles se limitan a temas religiosos.  

 
“De jóvenes si tengo conocimiento de, de ¿cómo se llama en 
la parroquia?, que hay grupos, hay sacerdotes que tienen 
este pequeñas concentraciones de jóvenes, de niños, también. 
Pero lo organizan, lo hacen este, lo organiza el sacerdote.”  
(Grupo 2: San Vicente de Cañete – Urbano) 

 
 
De la misma manera, en Grocio Prado se menciona una ausencia de organizaciones. Incluso 
se manifiesta que el actual alcalde disolvió el club de madres por motivos de presupuesto y 
que no tiene interés de forman uno nuevo.” 
 

“Había club de madres, antes que entre el alcalde que es 
ahora el señor Levis. Había club de madres y una vez que él 
ingresó al cargo de alcaldía, él dijo pues ¿no?, que tenía que, 
no justificaba el presupuesto para allá y teníamos que hacer 
un montón de requisitos, nos pedía. Y al cual ya no lo hemos 
hecho, ya. Pero sí funcionaba anteriormente.”  
(Grupo 3: Grocio Prado - Urbano 1) 
 
“…el caso también de un, de un comedor popular. 
Presentamos los documentos, las relaciones de los niños y 
aparte los documentos, relaciones de madres gestantes, 
pidiendo al alcalde un vaso, el vaso de leche a nuestro sector. 

                                             
1 Esta información aparece en un volante entregado por uno de los invitados del primer grupo focal 
de Nuevo Cañete. 
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Hasta ahorita, nada. Igual con el comedor hasta ahorita, 
nada.”  
(Grupo 4: Grocio Prado - Urbano 2) 

 
 
2.3.2 Nivel de participación 
 
La mínima participación en asociaciones u organizaciones coincide con la ausencia de las 
mismas. Por lo general, las organizaciones existen para un objetivo inmediato, como los 
comedores para atender el problema de déficit alimentario. También se mencionan 
organizaciones de vecinos temporales para la construcción de aulas, un centro de salud, para 
ofrecer seguridad o para enfrentar los problemas causados por un huayco. 
 

 
“Acá señorita se organizaron por sectores. Por decir esta 
cuadra se organizó un tiempo para poner guardería. Y todos 
los vecinos pagaban la guardería, de un sol diario. Pero 
después ya hay unos que no pagaban, otros que pagaban, ya 
también se fue alejando. Ya no se pagaba guardianía, ya.” 
 (Grupo 3: Grocio Prado - Urbano 1) 
 
“A veces olla común.” 
“Olla común, nada más.” 
“¡Claro!, cuando llevaron, vino un huayco, llevaron todo 
que no había agua para tomar, nada. Llevaron de Chincha 
con tanques para tomar agua, para cocinar. Y no había 
nada, hasta casa, ollas, todo llevaron “pe”, quedaron 
algunas, se quedaron sin nada. Entonces, puede tener, ahí 
vino hasta Fujimori, ¿no? Vino Fujimori.”  
(Grupo 4: Grocio Prado - Urbano 2) 

 
 
Incluso en este caso destaca el hecho que sólo se organizan para cocinar los alimentos, 
porque el resto de acciones para recuperarse de los efectos del huayco fueron tomadas por el 
gobierno, por medio de FONCODES2. 
 
Las razones dadas por los participantes de las dinámicas a su baja o nula participación son la 
falta de tiempo, los deberes familiares o porque no se necesita la ayuda alimentaría. Sin 
embargo, durante la dinámica sale a relucir la falta de interés en el tema e incluso la 
desconfianza hacia los dirigentes de las asociaciones. 
 

“Porque mire señorita, yo tengo mi hijo menor, ahí dicen 
para menor hasta seis años, porque yo tengo mi hijita ya 
última diez años. Ya nos paso el tiempo.”  
(Grupo 1: San Vicente de Cañete – AAHH)  
 
“No apoyan nada…, como en antes he dicho cada uno pues, 
cada dirigente busca una parte, es decir para el bolsillo.”  
(Grupo 1: San Vicente de Cañete – AAHH) 

 
 

                                             
2 Fondo de Compensación y Desarrollo Social. 
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2.4 Instituciones 
 
La existencia de instituciones es importante en la medida que le hace recordar la presencia 
del Estado al ciudadano.  Si entendemos al ciudadano como una persona capaz de ejercer 
derechos y deberes, es menester que existan los medios para ejercerlos. Sin embargo, 
observamos en las dinámicas, que estos medios o instituciones no existen o no funcionan 
como se esperan. 
 
Así, los pobladores de los Asentamientos Humanos de San Vicente de Cañete en un primer 
momento mencionan que no tienen institución alguna. Aunque al principio de la dinámica se 
mencionó la presencia de un centro educativo, al que acuden niños y adultos. Esto último es 
importante, pues una gran mayoría de la población   carece de estudios formales. 
 

“Hay inicial, hay primaria, hay secundaria, también. Jardín, 
también.” 
“También, ¡ah! Me olvido de… También tenemos colegio 
para adultos.” 
 (Grupo 1: San Vicente de Cañete – AAHH)  

 
 
Para los entrevistados de esta zona de San Vicente de Cañete, la policía es una institución 
importante, pero en estas nuevas poblaciones aún no existen comisarías. Ellos mencionan que 
sólo reciben la visita esporádica de los policías de carreteras, quiénes no muestran mucho 
interés en ayudarlos.   
 
De la misma manera, los invitados de la parte urbana de San Vicente de Cañete si bien 
cuentan con comisaría, critican la falta de colaboración de la policía.  También coinciden con 
este punto de vista sus pares de Grocio Prado.   
 

“A mi juicio, a nivel de institución al menos se ha cursado 
oficios pidiendo el apoyo a la hora de entrada y salida de los 
alumnos. Pero lamentablemente no ha habido apoyo. Te 
manifiestan que no hay mucho persona.”  
(Grupo 2: San Vicente de Cañete – Urbano) 
  
“No, no vienen señorita cuando uno lo llamaba. Dicen, pero 
no hay gasolina, solamente están más que dos en el puesto, 
dos policías. No podemos salir, no podemos dejar 
abandonado la comisaría. Y no vienen cuando uno los llama 
de emergencia, no vienen.”  
(Grupo 3: Grocio Prado - Urbano 1) 

 
 
En la zona urbana tenemos un panorama diferente, pues existen instituciones estatales, como 
comisaría, colegio, centro de salud, así como instituciones educativas privadas como 
institutos superiores y universidades, como Sergio Bernales, San Martín y el Colegio 
Tecnológico.   
 
Dado que los centros superiores existentes son privados, los entrevistados consideran que 
deberían haber centros de estudios estatales. En especial, centros educativos con programas 
en nuevas tecnologías, para preparar a los jóvenes en los posibles trabajos durante el proceso 
de implementación el gas de Camisea. De hecho, actualmente, los entrevistados mencionan 
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que se están realizando trámites para abrir un anexo de la Universidad San Luis Gonzaga de 
Ica. 
 

“…esos alumnos salen como técnicos. Como técnicos, creo 
que le llaman. Pero aquí lo que nosotros podemos este, pedir 
¿no? Es que vean… este universidades… estatales.”  
(Grupo 2: San Vicente de Cañete – Urbano) 
 
“…aquí lo que necesitamos es cómo se llama, universidades 
estatales y también, necesitamos también, por decir este, 
como se llama, este colegios técnicos pero con nueva 
tecnología ¿no? Por ejemplo, ahora se necesita mucha 
preparación, cómo se llama, a jóvenes (..) por, porque se va 
implementar cómo se llama, esa, esta compañía del gas de 
Camisea.” (Grupo 2: San Vicente de Cañete – Urbano) 
 
“Centro de formación está tramitando para traer a un anexo 
del, anexo de San Luis Gonzaga de Ica. Eso está por lo 
menos junio, mayo o junio están contestando respecto a 
traer, ¿no? Pero se supone que podríamos agilizar o pedir.”  
(Grupo 2: San Vicente de Cañete – Urbano) 

 
 
2.5 Mecanismos de justicia comunitarios 
 
Como se menciono anteriormente, los entrevistados de San Vicente de Cañete y de Grocio 
Prado considera que la policía no realiza un buen trabajo, ya sea porque no cuentan con 
recursos suficientes o porque no tienen interés. Ante esta realidad, los entrevistados 
mencionan que grupos de vecinos se organizaron para contratar vigilantes para la seguridad 
de sus barrios.  Sin embargo, la contratación de los vigilantes ha sido temporal, pues los 
vecinos dejaban de pagar su cuota después de un tiempo.  
 

“Acá señorita se organizaron por sectores. Por decir esta 
cuadra se organizó un tiempo para poner guardianía. Y 
todos los vecinos pagaban la guardería, de un sol diario. 
Pero después ya hay unos que no pagaban, otros que 
pagaban, ya también se fue alejando. Ya no se pagaba 
guardianía, ya.” 
 (Grupo 3: Grocio Prado - Urbano 1) 

 
 
Resulta contradictorio que por un lado los entrevistados manifiesten que la seguridad es un 
problema fundamental en sus localidades, pero que no estén dispuestos a invertir en el 
mismo.  
 
Así, la delincuencia sigue siendo un problema y ante la inacción policial y falta de seguridad 
privada, se mencionan casos extremos de ejercer la justicia.  
 

“…yo he escuchado por la radio. No he visto ahí personal, 
pero por la radio comentan que habían encontrado un 
ladrón que en vista que la policía le capturaron, a la otra 
cuadra le asaltaron, la gente le chapo al ladrón y le 
golpearon pero ya casi muerto lo han llevado a la 
comisaría..” 
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(Grupo 2: San Vicente de Cañete – Urbano) 
 
“(Al ladrón) Lo habían maltratado, lo habían golpeado. 
Aunque sea todita la gente se amontonaron de toda la 
quebrada, desde lo alto hasta la parte baja. Era una multitud 
de personas ¿no? Dijeron, ‘este es el ladrón’, ‘¿qué le 
hacemos?’ otros decían, ‘quémenlo’, ‘mátenlo. Y ahí lo 
golpearon y dejó de venir el ladrón buen tiempo. Después 
nuevamente han venido otros.”  
(Grupo 3: Grocio Prado   Urbano 1) 
 
“En problemas generales, salud, algo, todos colaboran. Por 
decir si vienen por ejemplo, ladrones en la noche ‘han 
llegado en tal sitio’. Se pasan la voz y toditos salen con el fin 
de alcanzarlo pero que lamentablemente que no contamos 
con arma, ese es el, no podemos enfrentar al ladrón. 
Entonces, tenemos miedo que puedan estar armados.”  
(Grupo 3: Grocio Prado - Urbano 1) 
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3. LIDERAZGO 
 
En este tercer capítulo se presenta la imagen de los líderes locales y el líder ideal, así como la 
población que se identifica son sus líderes.  Se decidió incluir una imagen ideal del líder, 
porque al inicio de esta parte de la dinámica, los invitados no podían describir el perfil de sus 
líderes, debido a que no percibían la presencia de líderes en sus zonas. 
 
 
3.1 Ausencia del líder 
 
Para los entrevistados de los grupos más urbanizados es más difícil percibir la presencia de 
los líderes.  Tal vez, porque las acciones necesarias para obtener determinados beneficios son 
tomadas por distintos pobladores sólo por periodos cortos de tiempo.  Este ha sido el caso de 
las asociaciones de vecinos para protegerse de protegerse de la delincuencia o la para la 
ayuda solidaria a un vecino en problemas. 
 
Incluso, como ya se ha mencionado, a veces se desconfía de los mismos líderes, se piensa que 
ellos sólo trabajan para su propio beneficio. Esta imagen es común en las zonas de 
asentamientos humanos. En especial, en los asentamiento de San Vicente de Cañete que 
esperan la implementación de servicios básicos y de salud desde hace años.  
 
 
3.2 Perfil del líder ideal 
 
En general, los entrevistados de los asentamientos tienen una imagen difusa del líder. Pues, 
consideran que un líder puede hombre o mujer, joven o mayor, es más comentan que podría 
ser cualquier persona que cuente con un buen asesor. Incluso, llegan a desconfiar de una 
persona con estudios, porque podría aprovecharse de ellos o no les informaría sobre los 
avances a sus gestiones.  
 

“¡Claro!, cualquiera puede ser con un buen asesor. No 
necesariamente puede tener estudios. Uno.., cualquiera 
puede ser bien asesorado.” 
“…si queremos puede ser mejor quizás un analfabeto.” 
“Porque una persona que tiene su estudio, es profesional, 
más que nos explota, más que nos estafa a nosotros. Con lo 
que tiene su conocimiento, con lo que es estudiante, a 
nosotros que somos ignorantes nos humilla, ignora.”  
(Grupo 1: San Vicente de Cañete – AAHH)  
 
“…como hay personas también que, la información que 
tienen se lo guardan para ellos, no te informan como debe 
ser. Siempre algo se lo guardan, no te informan como debe 
ser algunos gestiones que hacen.”  
(Grupo 1: San Vicente de Cañete – AAHH) 

 
Por el contrario, para los entrevistados de las zonas urbanas, sí es importante que el líder 
tenga algún tipo de instrucción, pues de alguna manera, ellos son responsables de informar y 
educar a sus vecinos.  Ellos también consideran importante que los líderes conozcan la 
realidad de sus localidades. 
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“Tiene que ser preparado. Haber estudiado pues este algo 
técnico, al menos superior.”  
(Grupo 2: San Vicente de Cañete – Urbano) 

 
“Los líderes deben ser del mismo sitio.”  
“Que conocen la realidad.”  
(Grupo 2: San Vicente de Cañete – Urbano) 
 
“Deben de conocer acá a los vecinos, ser una persona 
responsable”. 
“Debe ser que da charlas, educado, saber comunicarse con 
las personas.” 
(Grupo 4: Grocio Prado -  Urbano 2) 

 
 
En el tema de la edad, si bien se indica que tanto los jóvenes como los mayores están 
preparados para desempeñarse como líderes, se prefiere a una persona con experiencia, que 
podría estar alrededor de los cuarenta años. 

 
“Que tenga una edad adecuada como para que de su 
experiencia ¿no?, por su experiencia pueda dirigir bien 
porque sino puede cometer muchos errores” 
(Grupo 2: San Vicente de Cañete – Urbano) 
 
“Cuarenta está bien, cuarenta y cinco. Mucho es cincuenta. 
De cincuenta para arriba, ya no.” 
(Grupo 2: San Vicente de Cañete – Urbano) 
 
“Joven…, más se dedican a su fútbol, tiene que ser uno más 
o menos de cuarenta años.” 
(Grupo 3: Grocio Prado - Urbano 1) 
 
 “Para mí es un líder, un líder debe ser mayor, que tenga 
labia para conversar, para acercarse por decir al alcalde, 
estar atrás de él, preguntar o pedir.” 
(Grupo 3: Grocio Prado - Urbano 1) 

 
 
Por último, los líderes pueden ser hombres y mujeres, esto debido a que se conocen lideresas 
en las organizaciones de ayuda alimentaria. 
 
3.3 Perfil de líderes locales 
 
Los entrevistados que sí identificaron a sus líderes mencionaron que ellos son personas con 
iniciativa, con habilidades para coordinar grupos y con acceso a personas y lugares claves.  
 

“Ellos ya como conocen, se meten donde sea, ya es como su 
casa normal y tienen acceso a cualquier sitio.”  
(Grupo 1: San Vicente de Cañete – AAHH) 
 
“Sí, nosotros teníamos una que era presidente del club de 
madres ¿no? Ella siempre decía ‘vamos a hacer tal cosa’, 
‘vamos a hacer este actividad para pro navidad del niño’, 
‘vamos a hacer pro útiles escolares’. Siempre nos daba 
ánimos.”  
(Grupo 3: Grocio Prado - Urbano 1) 
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“Sí, con el alcalde ella ha ido porque como ella era la 
presidenta del club de madres. Ella iba, hablaba con el 
alcalde y demás madres, este presidentas de los demás clubes 
de madres, porque Grocio Prado, tiene, tendrá pues quince a 
veinte club de madres, presidentas. Y ella coordinaba y 
hacían eso.” 
(Grupo 3: Grocio Prado - Urbano 1) 

 
 
Más aún, él líder es una persona muy trabajadora y preocupada por su pueblo, cuyo trabajo a 
veces no es reconocido.  
 

“…yo tengo mi suegro que tiene setenta y cuatro años.  …él 
siempre le ha gustado trabajar por su pueblo, le ha gustado 
trabajar esto, por su comunidad. … yo siempre lo he visto 
trabajar primero, formó la asociación de campesinos en 
tierras de Concón Topará. Ahora está en el programa de 
luchando por las tierras de los límites con Cañete y Chincha.  
…yo siempre lo he visto trabajar y a veces se perjudica 
bastante, porque, por decir se van a Lima, no le dan pasaje, 
él tiene que poner de su bolsillo, pierde de trabajar acá, 
pierde ese día. Le digo, ‘tú te vas y tu tejido (de junco) lo 
dejas’, ‘y tu día ¿quién te lo paga?’  …, ‘y el día que te 
mueras ¿quién te va a reconocer lo que has hecho?’, ‘nadie 
te lo va a reconocer’. Pero así pues, él en su afán de que., 
surja su pueblo.” 
(Grupo 3: Grocio Prado - Urbano 1) 

 
 
Por último, los invitados de los distintos grupos no mencionan la presencia de líderes 
juveniles. Los pocos jóvenes organizados que hay pertenecen a parroquias dónde se limitan a 
temas religiosos. 
 
 
3.4 Relaciones entre los líderes y las autoridades locales 
 
Como ya se ha menciona, casi no se percibe la presencia de líderes en sus localidades. Los 
pocos líderes reconocidos son personas que ya no ejercen su cargo, como es el caso de las 
madres de los programas alimentarios, cuyos programas fueron disueltos por el alcalde.  
 
En todo caso, se menciona que en el pasado, la lideresa del principal club de madres de una 
de las localidades de Grocio Prado coordinaba todas las acciones con el alcalde.   
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4. EMPRESA PRIVADA 
 
Este último capítulo fue incluido debido al casi total desconocimiento del tema central. Así, 
tratamos de introducirnos al tema principal por medio de la percepción sobre las empresas en 
general y sobre Camisea que tienen los pobladores de San Vicente de Cañete y Chincha  
 
 
4.1 Empresas mencionadas 
 
Los entrevistado mencionaron que las empresas que existen en San Vicente de Cañete y 
Chincha son,  la empresa encargada del gas de Camisea, Cementos Lima, Cemento Andino, 
la fábrica de espárragos Western Cotton, la fábrica textil Topy Top y una procesadora de 
jugos.  
 

“El gas de Camisea, que está en el kilómetro ciento setenta. 
Ellos están pensando poner una planta ahí para embarcar 
¿no?, el gas transformado en líquido.”  
(Grupo 1: San Vicente de Cañete – AAHH) 

 
 
Entre estas respuestas, la empresa más conocida es la encargada del gas de Camisea.  De 
hecho, como ya mencionamos, los pobladores de los asentamientos de San Vicente de Cañete 
se mudaron en parte por la implementación del proyecto Camisea en la zona.  
 
Debido a la importancia que se da a este proyecto, los entrevistados de Cañete y Chincha 
muestran su preocupación por los enfrentamientos entre ambas provincias por los límites 
fronterizos que estarían causando retrasos en la implementación del proyecto. 
 

“Que vean pues de los límites no pueden hacer nada todavía, 
no ves que no saben si lo van a hacer en la parte que le toca 
a Cañete o en la parte que le toca a Chincha. Según el 
proyecto dice que la fábrica del gas de Camisea debe quedar 
para acá, para Chincha, pero los cañetanos no quieren eso. 
Entonces, hasta ahorita no hay nada todavía.” 
(Grupo 3: Grocio Prado - Urbano 1) 

 
 
Incluso, uno de los invitados de Grocio Prado menciona que se realizaron marchas por la 
defensa de los límites de Chincha. 
 

“Yo le hablo porque yo tres veces caminé en la marcha. 
Entonces, aquí de Grocio Prado, con la autoridad y el pueblo 
caminamos hasta allá, hasta el Nuevo Ayacucho. Llegamos 
allá, nos recibieron los policías acá, y otros recibieron con 
bombas.”  
(Grupo 4: Grocio Prado - Urbano 2) 
 

 
4.2 Relación entre la comunidad y las empresas 
 
En esta parte de la entrevista sale a relucir que la relación con las empresas privadas es 
positiva en la medida que estás les brinden beneficios a los pobladores.  Es decir, que se 
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espera que las empresas brinden trabajo a un gran grupo de pobladores de la zona.  Pero la 
relación se torna negativa si se percibe que este beneficio no llega a todos los pobladores. 
 

“…este sólo que más antes estábamos esperando casi dos 
meses, a tres meses, dos meses y medio, he perdido tiempo…  
Hable con un dirigente, que dicen que van a ingresar a 
trabajar, nos apuntó, todo así. Y al final no tenemos ya 
pasaje para estar yendo todos los días.” 
 (Grupo 1: San Vicente de Cañete – AAHH) 
 
“Después se oyó y que ha habido también ahí una 
corrupción entre dirigencia. Tenían plata, lo pagaban más. 
Eso también lo permitía el mismo, este subprefecto, no sé, el 
señor del gas. El que controla. Entre ellos y los dirigentes. Y 
así a nosotros como a cualquiera persona no nos da el 
trabajo. Seguramente a unos que han pagado habrán 
ingresado y pocos, han ingresado de, de ese lugar también 
¿no?  
(Grupo 1: San Vicente de Cañete – AAHH) 

 
 
También se critica que algunas empresas privadas no recompensen de manera suficiente a sus 
trabajadores o los hagan laborar demasiadas horas de trabajo. 
 

“Pero depende pues, porque alguna fábrica también no 
recompensa a los trabajadores también…  A uno le hacen 
trabajar más de doce horas. Pero en una fábrica si son 
comprensivas. El tiempo que uno trabaja son horas 
pagadas.” 
(Grupo 3: Grocio Prado - Urbano 1) 

 
 
Las relaciones más tirantes se dan con las empresas de cemento. De hecho, la Asociación 
Colonizadora de la Costa ha sostenido una serie de litigios de terrenos con Cementos Lima.   
 

“Especialmente Cementos Lima, Cemento Andino, cualquier 
cosa acapara, toman posesión. Veinte, treinta años en obra.”  
(Grupo 1: San Vicente de Cañete – AAHH) 
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4.3 Impacto en la zona 
 
El proyecto del gas de Camisea ha creado muchas expectativas entre los entrevistados.  Ellos 
esperan que este proyecto incremente el valor de sus terrenos, que cree empleo para la gente 
de la zona afectada, traiga desarrollo y reduzca el precio del gas, así como incremente su uso. 
 

“Posiblemente va a cambiar más porque va haber más este 
comercio, más ingreso ¿no? De repente este la situación 
económica también va estar mejor de cada este, persona 
¿no?, de cada familia ¿no?” 
(Grupo 2: San Vicente de Cañete – Urbano) 
 
“Son comentarios que en realidad Camisea, quiere poner 
una planta y así como la corriente a todos, hacer una vía de 
gas a todos los hogares.  Y ya va venir los recibos de gas y el 
precio va a bajar. A la mitad de precio de la otra.” 
(Grupo 2: San Vicente de Cañete – Urbano) 
 
“Porque eliminaría un poco pues (le uso) de la leña ¿no? 
Claro, eliminaría la leña y empezaría una era de gas, 
siempre y cuando que cueste menos.” 
(Grupo 2: San Vicente de Cañete – Urbano) 
 
“Trabajarían, trabajarían todos. Van al trabajo, van a vivir 
mejor. En cuestión de, de alimentaciones, vestimentas. Opino 
más o menos que debería de ser mejor.” 
(Grupo 3: Grocio Prado - Urbano 1) 
 
“Yo este, en el gas de Camisea, para mí todo está bien, va 
haber pues trabajo.”  
(Grupo 4: Grocio Prado - Urbano 2) 

 
 
Se debe recalcar, que los entrevistados de San Vicente de Cañete y Grocio Prado consideran 
un derecho el ser empleado en alguna fase del proyecto de Camisea.  Sólo se recomienda 
contratar a personal foráneo si no se completan las vacantes con la gente de la zona. 
 

“…viendo la necesidad que hay bastante gente previa 
inscripción. Sí, bastante gente necesita trabajar. Yo creo que 
primero las personas del mismo lugar, ¿no es cierto? En caso 
que falte, ya se contrata gente de otro sitio.”  
(Grupo 2: San Vicente de Cañete – Urbano) 
 
“Podría ser primeramente gente del lugar. Ya si falta más 
personal, ya que se traerá de otro.” 
(Grupo 3: Grocio Prado - Urbano 1) 

 
 
Asimismo, se manifiesta que es necesario capacitar a los jóvenes en las nuevas tecnologías. 
 

“…pero aquí lo que necesitamos es cómo se llama, 
universidades estatales y también, necesitamos también, por 
decir este, como se llama, este colegios técnicos pero con 
nueva tecnología ¿no? Por ejemplo, ahora se necesita mucha 
preparación, cómo se llama, a jóvenes (..) por, porque se va 
implementar esta compañía del gas de Camisea. Entonces, se 
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necesita jóvenes a prepararse pero para esa preparación, 
tenemos que tener esa nueva tecnología.” 
(Grupo 2: San Vicente de Cañete – Urbano) 

 
 
4.4 La seguridad 
 
La preocupación principal de los entrevistados de los distintos grupos es que las líneas que 
conduzcan el gas a las viviendas puedan explotar. Otro temor es que se produzca 
contaminación ambiental. 
 

“La seguridad, por ejemplo, mire ve. Yo digo, que un balón 
es, es este, es bien peligroso ¿no?, cuando va a explotar. 
Entonces, yo quiero. Agarro ese balón y lo llevo lejos hacia 
allá y ya explota. Pero, en tanto ¿cómo saco yo toda esa 
cañería?”  
(Grupo 2: San Vicente de Cañete – Urbano) 
 
“…el ambiente va a ser distinto… En el ambiente el humo, 
dice que el humo que va a botar y todo eso, las plantas por 
decir ¿no? Ya no va a ser igual.”  
(Grupo 3: Grocio Prado -  Urbano 1) 
 
 “O sea, la gente dice que puede haber explosión.”  
(Grupo 4: Grocio Prado - Urbano 2) 

 
 
4.5  Responsabilidad social 
 
En el tema de ayuda a la población por parte de la empresa privada, los entrevistados 
mencionan sólo un par de casos, la construcción de aulas escolares por parte de una embajada 
no especificada y la construcción de carreteras y apoyo en proyectos por parte de la minera 
Milpo. 
 

“…por la sierra construcción de carreteras y ellos dicen si 
uno necesita apoyo, pues hay que, hay que pedirlos a ellos 
(Milpo). Entonces, ellos nos apoyan, nos extienden la 
mano.”  
(Grupo 3: Grocio Prado - Urbano 1) 
“Particular (la embajada) era, porque nos ayudó todo con 
agua potable, así para que venga para la, para la posta, para 
el colegio.” 
(Grupo 4: Grocio Prado - Urbano 2) 

 
 
Llama la atención que no se conozcan casos de apoyo por parte del consorcio de Camisea. 
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5. CONOCIMIENTO DE LA CANTERA 
 
En este capítulo se presenta el nivel de conocimiento que tienen los entrevistados sobre la 
cantera y sus consecuencias. 
 
 
5.1 Nivel de conocimiento del tema 
 
 
En general, existe un desconocimiento sobre el proyecto de la cantera en la zona. 
Específicamente, los entrevistados de San Vicente de Cañete confunden el proyecto con una 
zona de la provincia o con un proyecto minero. Más aún, piensan que por esa razón se estaría 
dando el enfrentamiento entre las provincias de Cañete y Chincha. Por su parte los 
entrevistados de Grocio Prado no tienen la menor idea de qué se trata el tema de la cantera. 
 

“Sí he escuchado que hay una cantera más al fondo por las, 
por los cerros, por la pampa Chivateros, ahí por esa pampa.”  
“…hay minerales, creo hay varias camionetas ahí que entran 
y van a hacer análisis de minerales. Según ellos hablan que 
hay oro, no sé otros tipos de minerales.” 
(Grupo 1: San Vicente de Cañete – AAHH) 
 
“En el cerro, hay minas. No sé cuáles habrán, pero esos 
metales están, por eso es que están peleando Chincha y 
Cañete.” 
(Grupo 1: San Vicente de Cañete – AAHH) 
 
“Cantera, ¿no es una que esta por el penal?” 
“¿Por el penal?, ¡claro!” 
“Ya, creo el penal, en cantera.” 
“Ya, cantera se llama nuestro penal.” 
“Pero el penal está en cantera, pues.”  
(Grupo 2: San Vicente de Cañete – Urbano) 
 

 
5.2 Impacto de la cantera 
 
Debido a que se cree que la cantera es un proyecto de explotación de minerales, se considera 
que podría afectar la seguridad de la población. Mientras que por el lado positivo se piensa 
que sería una fuente de empleo 
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6. EXPECTATIVAS 
 
 
En general, los entrevistados de los distintos grupos muestran grandes esperanzas sobre el 
futuro de sus localidades. Ellos piensan que en los próximos años vivirán en una zona con 
todos los servicios, con áreas verdes, con oportunidades de trabajo para todos, en especial 
para las personas preparadas en nuevas tecnologías. 
 

“Bueno, en mi zona yo sueño que esa pampa va a haber 
verde, porque hay un proyecto de llevar agua de Cañete, ya. 
En eso me sueño, tener allá, como es mi hogar, primer 
hogar, primera casa.” 
(Grupo 1: San Vicente de Cañete – AAHH) 
 

 
A esto se suma, la idea que con la llegada del gas de Camisea no sólo se rebajaría el precio 
del combustible y se incrementaría su uso, sino que haría la vid de las familias más fácil, 
debido a que ahorrarían tiempo en la búsqueda y compra del combustible. También se indica 
que en el futuro habrá una mayor competencia entre las empresas distribuidoras de gas. 
 

“ Me imagino que yo tengo gas”. (risas) 
“Ya no voy a llamar al gas.” 
“ Se va a modernizar ¿no? Ya no saldremos a buscar el gas a 
la tienda, ya no estaremos a la expectativa de que...” 
“Sobretodo el factor tiempo ¿no?” 
Grupo 2: San Vicente de Cañete – Urbano)
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GUIA PARA GRUPOS FOCALES 

 
 

Historia personal 
 
1. Vida en la comunidad.  ¿Desde cuándo vive en esta comunidad?, ¿dónde vivía antes?, 

¿cómo se decidió a venir a esta zona?, ¿ya tenía familiares o amigos aquí?, ¿y cómo lo 
ayudaron a instalarse? 

 
2. ¿A qué actividades se dedican?, ¿siempre se ha dedicado a eso?, ¿qué hacía antes?, 

¿todos en su hogar se dedican a esa actividad? 
 
3. En general, ¿Ud. Piensa que este cambio de lugar de residencia le ha beneficiado o le ha 

perjudicado? ¿En qué lo ha beneficiado/perjudicado? 
 
La comunidad 
 
4. ¿Cuáles son los problemas de su comunidad?, ¿alguien o alguna organización ha venido 

a hablarles sobre la solución de sus problemas? 
 
5. ¿Qué facilidades y dificultades  encuentra en la zona?, ¿ha tratado Ud. O su comunidad 

de resolver esas dificultades?, ¿cómo? 
 
6. ¿Cuáles son los valores dentro de los cuales vive la población? Ejemplo: son solidarios, 

egoístas, conformistas, emprendedores, etc. 
 
Relaciones comunitarias 
 
7. ¿Cuáles son las organizaciones comunales que existen en la zona? ¿Qué organizaciones 

de mujeres existen? ¿Qué organizaciones de jóvenes existen?  
 
8. ¿Ud. participa en alguna de esas organizaciones?, ¿en qué consiste su participación?, 

¿desde cuándo pertenece a esa organización?, ¿y el resto de la población participa en 
estas organizaciones comunales?, 

 
9. ¿Sabe Ud. desde cuando existen esas organizaciones?  Personalmente, ¿piensa que es 

importante o no lo es la participación en las organizaciones? 
 
Instituciones 
 
10. ¿Cuáles son las instituciones públicas y/o estatales que existen en la zona?  ¿Que tipo 

de servicios brindan?, ¿desde cuándo están funcionando esas instituciones en la 
comunidad? 

11. (Si mencionan que no hay  IP) ¿Ud. han realizado gestiones para que el gobierno instale 
en su comunidad esa institución?, ¿hace cuanto tiempo que realizaron esas gestiones?, 
¿alguien o alguna institución los ha apoyado? 
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12. ¿Hay comisaría en su comunidad?, ¿qué piensa de su labor?, ¿hay mecanismos de 
justicia practicados en la comunidad?, ¿por quiénes son impartidos?, ¿y qué piensan de 
su labor? 

 
Liderazgo 
 
13. ¿Conoce a los líderes de su comunidad?, ¿ellos como son?, ¿jóvenes, más o menos qué 

edad tienen?, ¿hay más hombres que mujeres?, ¿quiénes destacan más: los hombres o 
las mujeres?, ¿sabe cuál es la formación de estas personas?, ¿hasta que año del colegio 
han estudiado?, ¿han estudiado algo más?, ¿sabe a qué se dedican?, ¿cuáles son los 
temas que ellos más dominan?  

 
14. En general, ¿Ud. piensa que estos líderes comprenden los problemas que aquejan a la 

comunidad?, ¿apoyan a su comunidad?, ¿Ud. se siente cercano a ellos? 
 
15. ¿Y ellos establecen relaciones con las autoridades de la zona?, por ejemplo con el 

alcalde del distrito?, ¿con el Párroco?, ¿con el Gobernador?, ¿Con el Jefe de Policía?, 
etc. 

 
Relación con empresas 
 
16. ¿Hay negocios/empresas privadas en la zona?, ¿cuáles son?, ¿qué sabe de esas 

empresas? 
 
17. ¿Cuáles son las relaciones que establecen los líderes de su comunidad con las empresas 

privadas que existen en la zona? 
 
18. ¿Qué relaciones establece la población con las empresas privadas que hay en la zona?, 

¿han tenido dificultades?, ¿las han podido superar?, ¿el líder ayudo en la solución de las 
dificultades?, ¿cómo? 

 
Impacto 
 
19. ¿Cree ud. que la zona en la que vive es segura?, ¿por qué?, ¿cómo se podrían mejorar 

las condiciones de seguridad?, ¿quién debería ser responsable de llevar a cabo esas 
acciones? 

 
20. ¿Ha escuchado hablar que está funcionando una cantera en la zona?, ¿Cree que el 

funcionamiento de esa cantera afectará a su localidad?, ¿cómo la afectaría?, ¿sería más 
o menos insegura?  

 
21. ¿Según ustedes el funcionamiento de la cantera tendrá algún tipo de efecto económico o 

de otro tipo para la población?, por ejemplo, cree que habrá oportunidades para 
establecer un negocio?, ¿y a nivel social?, ¿cree que la comunidad cambiará?, ¿cómo 
cambiaría?, ¿la gente de su comunidad querría trabajar en ese lugar?, ¿por qué? 

 
22. ¿Qué otros cambios se darían?, ¿por ejemplo en las servicios de la comunidad?, ¿en el 

medio ambiente? 
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23. Por último, ¿qué es lo mejor y lo peor que puede pasar en la comunidad tras el 
funcionamiento de la cantera? 

 
Expectativas 
 
24. ¿Cómo se imagina su vida de aquí a 5 años?, ¿cómo se imagina la zona en la que vive? 
 

Muchas gracias! 
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FILTRO GNL2  
 

Comunidad:   1. Grocio Prado  2. San Vicente de Cañete 

 

Nombre del participante: ___________________________________  Edad: ________ 

 

Dirección: ______________________________________________________________   

 

Zona/ Urb.: _____________________________________________ 

 

 

 

¿Hace cuánto tiempo tiene usted su terreno/ propiedad en esta comunidad? ___________ 

 

¿Y hace cuánto tiempo vive usted aquí? ________________________________ 

 

¿Participa usted en alguna organización de su comunidad?    1. Si (R: Terminar)   2. No 

 

¿Cuántas personas componen su familia además de usted? ___________________ 

 

¿Alguna vez ha participado en una capacitación/ taller informativo en esta comunidad? 

 

1. Si ¿De qué tipo era? __________________________________________________ 

2. No. 
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Cuadro 5.3-1 Matriz de Identificación y Evaluación de Impactos Ambientales Potenciales – Cantera GNL 

Principales Actividades del Proyecto a realizarse en el medio terrestre Principales Actividades del Proyecto a realizarse 
en el medio marino, islas y playas litorales 

Construcción de accesos Construcción de campamento Explotación de materiales rocosos Transporte de rocas vía terrestre Construcción de embarcadero y 
rompeolas temporales 

Embarque y transporte de 
rocas vía marítima 

Matriz de interacción Causa – Efecto 

Magnitud Magnitud Magnitud Magnitud Magnitud Magnitud 

Σ 
M

ag
ni

tu
d 

AIRE        
Incremento de material particulado - 1 - 1 - 3 - 2 - 1 - 1 - 10 
Incremento de niveles de ruido - 3 - 1 - 4 - 2 - 2 - 2 - 14 
Incremento de emisiones gaseosas - 1 - 1 - 2 - 2 - 2  - 2 - 10 
AGUAS  MARINAS         
Contaminación por posibles derrames NA NA NA NA - 1 - 2 - 3 
Incremento de turbidez NA NA NA NA - 2 - 2 - 4 
Variación en las corrientes locales NA NA NA NA - 4 NA - 4 
AGUAS CONTINENTALES        
Riesgo de contaminación NA NA NA NA NA NA  
Incremento de sedimentos y turbidez NA NA NA NA NA NA  
SUELO        
Pérdida de suelos - 1 - 1 - 1 NA NA NA - 3 
Riesgo de contaminación de suelos - 1 - 1 - 1 NA NA NA - 3 
RELIEVE Y GEODINÁMICA        
Modificación del relieve - 2 - 1 - 3 NA NA NA - 6 
Generación de vibraciones - 1 NA - 4 NA NA NA - 5 
Modificación de la línea de costa NA NA NA NA - 4 NA  - 4 
Modificación de fondos litorales y de sedimentos NA NA NA NA - 2 NA - 2 
PAISAJE        

5.
3.

1.
1 

 
M

ed
io

 F
ís

ic
o 

Alteración de la calidad del paisaje - 2 - 1 - 2 NA - 3 NA - 8 
FLORA        
Reducción de la cobertura vegetal terrestre - 1 - 1 - 2 NA NA NA - 4 
Afectación de la cobertura vegetal terrestre - 1 - 1 - 2 NA NA NA - 4 
Afectación de plancton marino NA NA NA NA - 2 - 1 - 3 
FAUNA        
Afectación de fauna terrestre - 1 - 1 - 2 NA NA NA - 4 

5.
3.

1.
2 

M
ed

io
 B

io
ló

gi
co

 

Afectación de la fauna marina NA NA NA NA - 2 - 1 - 3 
POBLACIÓN        
Perturbación de actividad turística y recreacional NA NA NA NA NA NA  
Perturbación de centros poblados - 2 NA NA - 2 NA NA - 4 
Riesgo de afectación a la salud - 2 NA NA - 2 NA NA - 4 
ECONOMÍA        
Afectación de cultivos agrícolas NA NA NA NA NA NA  
Perturbación de la pesca artesanal NA NA NA NA - 2 - 2 - 4 
Generación temporal de empleo  + 2 + 1 + 3 + 2 + 3 +2 + 13 
Dinamización de las economías locales + 3 + 1 + 3 + 3 + 3 + 3 + 16 
Dinamización de la economía a niveles regionales y nacionales + 3 + 1 + 3 + 3 + 3 + 3 + 16 
Uso de infraestructuras portuarias y terrestres    + 2   + 2 
TRÁNSITO VIAL        
Afectación de la transitabilidad vial NA NA NA - 2 NA NA - 2 
Incremento de la red vial local + 2 NA NA NA NA NA + 2 
TRÁFICO MARÍTIMO        
Aumento del tráfico marítimo NA NA NA NA NA - 2 - 2 
ARQUEOLOGÍA        

 
C

om
po

ne
nt

es
 A

m
bi

en
ta

le
s 

5.
3.

1.
3 

M
ed

io
 S

oc
io

ec
on

óm
ic

o 
y 

cu
ltu

ra
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Afectación de zonas arqueológicas - 2 - 1 - 2 NA NA NA - 5 
  ÁREAS NATURALES PROTEGIDAS        
  Afectación de áreas naturales protegidas NA NA NA NA NA NA NA 

 Total (-) - 115 
 Total (+) + 49 

Leyenda 
 

Impactos    
Magnitud del Impacto Rangos 

Negativos Positivos  
Las casillas en blanco significan que 
no se producen impactos o no aplica NA 

Muy Pequeña - Pequeña 1 y 2      

Mediana – Alta 3 y 4      

Muy Alta 5      
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Cuadro 5.4-1 Matriz de Identificación y Evaluación de Impactos Ambientales Potenciales – Cantera Los Molinos 

Principales Actividades del Proyecto Principales Actividades del Proyecto a realizarse en el 
medio marino, islas y playas litorales 

Construcción de accesos Construcción de campamento Explotación de materiales rocosos Transporte de rocas vía terrestre Construcción de embarcadero y 
rompeolas temporales 

Carguío y transporte de 
rocas vía marítima  

Matriz de interacción Causa - Efecto 

Magnitud Magnitud Magnitud Magnitud Magnitud Magnitud Σ 
M

ag
ni

tu
d 

AIRE        
Incremento de material particulado - 3 - 1 - 4 - 2 NA - 2 - 12 
Incremento de niveles de ruido - 3 - 2 - 4 - 2 NA - 2 - 13 
Incremento de emisiones gaseosas - 1 - 1 - 2 - 1 NA - 2 - 7 
AGUAS MARINAS        
Contaminación por posibles derrames NA NA NA NA NA - 2 - 2 
Incremento de turbidez NA NA NA NA NA - 1 - 1 
Variación en las corrientes locales NA NA NA NA NA NA  
AGUAS CONTINENTALES         
Riesgo de contaminación NA NA - 3 NA NA NA - 3 
Incremento de sedimentos y turbidez NA NA -1 NA NA NA -1 
SUELO        
Pérdida de suelos - 2 - 1 - 1 NA NA NA - 4 
Riesgo de contaminación de suelos - 1  - 1 - 1 NA NA NA - 3 
RELIEVE Y GEODINÁMICA        
Modificación del relieve - 2 - 1 - 4 NA NA NA - 7 
Generación de vibraciones - 2 NA - 4 NA NA NA - 6 
Modificación de la línea de costa NA NA NA NA NA NA  
Modificación de fondos litorales y de sedimentos NA NA NA NA NA NA  
PAISAJE        

5.
4.

1.
1 

 
M

ed
io

 F
ís

ic
o 

Alteración de la calidad del paisaje - 2 - 1 - 4 NA NA NA - 7 
FLORA        
Reducción de la cobertura vegetal terrestre - 1 - 1 - 2 NA NA NA - 4 
Afectación de la cobertura vegetal terrestre - 3 - 1 - 3 NA NA NA - 7 
Afectación de plancton marino NA NA NA NA NA - 1 - 1 
FAUNA        
Afectación de fauna terrestre - 3 NA - 3 - 3 NA NA - 9 

5.
4.

1.
2 

M
ed

io
 B

io
ló

gi
co

 

Afectación de la fauna marina NA NA NA NA NA - 1 - 1 
POBLACIÓN        
Perturbación de actividad turística y recreacional NA NA NA NA -2 -3 -7 
Perturbación a centros poblados - 2 NA - 4 - 2 NA NA - 8 
Riesgo de afectación a la salud - 4 NA - 4 -2 NA NA - 10 
ECONOMÍA        
Afectación de cultivos agrícolas - 2 NA -2 NA NA NA - 4 
Perturbación de la pesca artesanal NA NA NA NA NA NA  
Generación temporal de empleo + 2 + 1 + 3 + 2 NA + 2 + 10 
Dinamización de las economías locales + 3 + 1 + 3 + 3 NA + 3 + 13 
Dinamización de la economía a niveles regionales y nacionales + 3 + 1 + 3 + 3 NA + 3 + 13 
Uso de infraestructuras portuarias y terrestres NA NA NA + 3 + 4 NA + 7 
TRÁNSITO VIAL        
Afectación de la transitabilidad vial NA NA NA - 4 NA NA - 4 
Incremento de la red vial local + 2 NA NA NA NA NA + 2 
TRÁFICO MARÍTIMO        
Aumento del tráfico marítimo NA NA NA NA NA - 4 - 4 
ARQUEOLOGÍA        

C
om

po
ne

nt
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5.
4.

1.
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Riesgo de afectación de zonas arqueológicas - 5 - 2  - 5 NA NA NA - 12 
  ÁREAS NATURALES PROTEGIDAS        
  Afectación de áreas naturales protegidas NA NA NA - 2 - 3 - 4 - 9 

 Total (-) - 146 
 Total (+) + 45 

Leyenda 
 

Impactos    
Magnitud del Impacto Rangos 

Negativos Positivos  
Las casillas en blanco significan que 
no se producen impactos o no aplica NA 

Muy Pequeña - Pequeña 1 y 2      

Mediana – Alta 3 y 4      

Muy Alta 5      
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Cuadro 5.5-1 Matriz de Identificación y Evaluación de Impactos Ambientales Potenciales – Cantera Punta Olleros 

Principales Actividades del Proyecto Principales Actividades del Proyecto a realizarse en 
el medio marino, islas y playas litorales 

Construcción de accesos Construcción de campamento Explotación de materiales rocosos Transporte de rocas vía terrestre Construcción de embarcadero y 
rompeolas temporales 

Carguío y transporte de 
rocas vía marítima  

Matriz de interacción Causa - Efecto 

Magnitud Magnitud Magnitud Magnitud Magnitud Magnitud Σ 
M

ag
ni

tu
d 

AIRE        
Incremento de material particulado - 1 - 1 - 3 - 2 - 1 - 1 - 9 
Incremento de niveles de ruido - 3 - 1 - 4 - 2 - 3 - 2 - 15 
Incremento de emisiones gaseosas - 1 - 1 - 2 - 2 - 2  - 2 - 10 
AGUAS MARINAS         
Contaminación por posibles derrames NA NA NA NA - 1 - 2 - 3 
Incremento de turbidez NA NA NA NA - 2 - 2 - 4 
Variación en las corrientes locales NA NA NA NA - 3 NA - 3 
AGUAS CONTINENTALES        
Riesgo de contaminación NA NA NA NA NA NA NA 
Incremento de sedimentos y turbidez NA NA NA NA NA NA - 4 
SUELO        
Pérdida de suelos - 1 - 1 - 1 NA NA NA - 3 
Riesgo de contaminación de suelos - 1 - 1 - 1 NA - 1 NA - 4 
RELIEVE Y GEODINÁMICA        
Modificación del relieve - 2 NA - 4 NA NA NA - 6 
Generación de vibraciones - 2 NA - 4 NA NA NA - 6 
Modificación de la línea de costa NA NA NA NA - 3 NA  - 3 
Modificación de fondos litorales y de sedimentos NA NA NA NA - 2 NA - 2 
PAISAJE        

5.
5.

1.
1 

M
ed

io
 F

ís
ic

o 

Alteración de la calidad del paisaje - 3 - 2 - 4 NA - 3 NA - 12 
FLORA        
Reducción de la cobertura vegetal terrestre NA NA - 1 NA NA NA - 1 
Afectación de la cobertura vegetal terrestre - 2 NA - 3 NA NA NA - 5 
Afectación de plancton marino NA NA NA NA - 2 - 1 - 3 
FAUNA        
Afectación de fauna terrestre - 3 NA - 3 NA NA NA - 6 

5.
5.

1.
2 

M
ed

io
 B

io
ló

gi
co

 

Afectación de la fauna marina NA NA - 5 - 5 - 5 - 4 - 19 
POBLACIÓN        
Perturbación de actividad turística y recreacional NA NA NA NA NA NA NA 
Perturbación de centros poblados NA NA NA NA NA NA NA 
Riesgo de afectación a la salud - 1 - 1 - 1 NA NA NA - 3 
ECONOMÍA        
Afectación de cultivos agrícolas NA NA NA NA NA NA NA 
Perturbación de la pesca artesanal NA NA NA NA - 2 - 2 - 4 
Generación temporal de empleo + 2 + 1 + 3 + 2 + 3 +2 + 13 
Dinamización de las economías locales + 3 + 1 + 3 + 3 + 3 + 3 + 16 
Dinamización de la economía a niveles regionales y nacionales + 3 + 1 + 3 + 3 + 3 + 3 + 16 
Uso de infraestructuras portuarias y terrestres NA NA NA + 1 NA NA + 1 
TRÁNSITO VIAL        
Afectación de la transitabilidad vial NA NA NA NA NA NA NA 
Incremento de la red vial local + 3 NA NA NA NA NA + 3 
TRÁFICO MARÍTIMO        
Aumento del tráfico marítimo NA NA NA NA NA - 4 - 4 
ARQUEOLOGÍA        

C
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Riesgo de afectación de zonas arqueológicas - 3 NA - 3 NA NA NA - 6 
  ÁREAS NATURALES PROTEGIDAS        
  Afectación de áreas naturales protegidas NA NA NA NA NA NA NA 

 Total (-) - 137 
 Total (+) + 49 

Leyenda 
 

Impactos    
Magnitud del Impacto Rangos 

Negativos Positivos  
Las casillas en blanco significan que 
no se producen impactos o no aplica NA 

Muy Pequeña - Pequeña 1 y 2      

Mediana – Alta 3 y 4      

Muy Alta 5      
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Cuadro 5.6-1 Matriz de Identificación y Evaluación de Impactos Ambientales Potenciales – Cantera Jatun Diablo 

Principales Actividades del Proyecto Principales Actividades del Proyecto a realizarse en 
el medio marino, islas y playas litorales 

Construcción de accesos Construcción de campamento Explotación de materiales rocosos Transporte de rocas vía terrestre Construcción de embarcadero y 
rompeolas temporales 

Carguío y transporte de 
rocas vía marítima  

Matriz de interacción Causa - Efecto 

Magnitud Magnitud Magnitud Magnitud Magnitud Magnitud Σ 
M

ag
ni

tu
d 

AIRE        
Incremento de material particulado - 2 - 1 - 3 - 2 NA - 2 - 10 
Incremento de niveles de ruido - 1 - 2 - 4 - 2 NA - 2 - 11 
Incremento de emisiones gaseosas - 1 - 1 - 2 - 1 NA - 2 - 7 
AGUAS MARINAS        
Contaminación por posibles derrames NA NA NA NA NA - 2 - 2 
Incremento de turbidez NA NA NA NA NA - 1 - 1 
Variación en las corrientes locales NA NA NA NA NA NA NA 
AGUAS CONTINENTALES         
Riesgo de contaminación NA NA NA NA NA NA NA 
Incremento de sedimentos y turbidez NA NA NA NA NA NA NA 
SUELO        
Pérdida de suelos NA - 1 - 2 NA NA NA - 3 
Riesgo de contaminación de suelos - 1  - 1 - 1 NA NA NA - 3 
RELIEVE Y GEODINÁMICA        
Modificación del relieve NA - 1 - 4 NA NA NA - 5 
Generación de vibraciones - 1 NA - 4 NA NA NA - 5 
Modificación de la línea de costa NA NA NA NA NA NA NA 
Modificación de fondos litorales y de sedimentos NA NA NA NA NA NA NA 
PAISAJE        

5.
6.

1.
1 

M
ed

io
 F
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ic

o 

Alteración de la calidad del paisaje -1 - 1 - 2 NA NA NA - 4 
FLORA        
Reducción de la cobertura vegetal terrestre -1 - 1 - 2 NA NA NA - 4 
Afectación de la cobertura vegetal terrestre - 1 - 1 - 2 - 2 NA NA - 6 
Afectación de plancton marino NA NA NA NA NA - 1 - 1 
FAUNA        
Afectación de fauna terrestre - 1 NA - 2 - 2 NA NA - 5 

5.
6.

1.
2 

M
ed

io
 B

io
ló

gi
co

 

Afectación de la fauna marina NA NA NA NA NA - 1 - 1 
POBLACIÓN        
Perturbación de actividad turística y recreacional NA NA NA NA -2 -3 -7 
Perturbación a centros poblados NA NA NA NA NA NA NA 
Riesgo de afectación a la salud - 1 NA - 3 -2 NA NA - 6 
ECONOMÍA        
Afectación de cultivos agrícolas NA NA  -2 NA NA - 2 
Perturbación de la pesca artesanal NA NA NA NA NA -2 -2 
Generación temporal de empleo + 1 + 1 + 3 + 2 NA + 2 + 9 
Dinamización de las economías locales + 1 + 1 + 3 + 3 NA + 3 + 11 
Dinamización de la economía a niveles regionales y nacionales + 1 + 1 + 3 + 3 NA + 3 + 11 
Uso de infraestructuras portuarias y terrestres NA NA NA + 3 + 4 NA + 7 
TRÁNSITO VIAL        
Afectación de la transitabilidad vial NA NA NA - 4 NA NA - 4 
Incremento de la red vial local + 1 NA NA NA NA NA + 1 
TRÁFICO MARÍTIMO        
Aumento del tráfico marítimo NA NA NA NA NA - 4 - 4 
ARQUEOLOGÍA        
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Riesgo de afectación de zonas arqueológicas NA NA - 2 NA NA NA - 2 
  ÁREAS NATURALES PROTEGIDAS        
  Afectación de áreas naturales protegidas NA NA NA NA -3 -4 - 9 

 Total (-) - 104 
 Total (+) + 39 

Leyenda 
 

Impactos    
Magnitud del Impacto Rangos 

Negativos Positivos  
Las casillas en blanco significan que 
no se producen impactos o no aplica NA 

Muy Pequeña - Pequeña 1 y 2      

Mediana – Alta 3 y 4      

Muy Alta 5      
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MAXIMA
Zona botaderos y accesos Zona selec. y acumulación Instal.Complementarias SIGFCIA MODA

CALIDAD DEL AIRE      m d e f s m d e f s m d e f s m d e f s m d e f s m d e f s m d e f s m d e f s m d e f s m d e f s m d e f s
Generación de partículas 3 3 2 3 1.65 4 3 2 3 1.95 3 2 2 3 1.50 4 4 3 3 2.25 3 4 2 3 1.80 3 3 2 3 1.65 4 4 3 3 2.25 4 4 4 3 2.40 4 3 3 3 2.10 4 4 3 3 2.25 3 2 2 3 1.50 2.40 2.25
Generación de gases de combustión 3 3 2 3 1.65 3 3 2 3 1.65 3 2 2 3 1.50 3 4 3 3 1.95 3 4 2 3 1.80 3 3 2 3 1.65 3 4 3 3 1.95 3 3 3 3 1.80 3 3 3 3 1.80 3 3 3 3 1.80 0.00 1.95 1.80
Generación de ruido         3 3 2 3 1.65 3 3 2 3 1.65 3 2 2 3 1.50 3 4 3 3 1.95 3 4 2 3 1.80 3 3 2 3 1.65 3 4 3 3 1.95 3 3 3 3 1.80 3 3 3 3 1.80 3 3 3 3 1.80 3 3 1 3 1.50 1.95 1.80
RELIEVE Y GEODINAMICA
Modificación del relieve 2 3 2 3 1.35 2 2 3 3 1.35 2 3 3 3 1.50 3 4 3 3 1.95 2 4 2 3 1.50 0.00 4 5 5 2 1.80 4 5 5 4 3.60 0.00 0.00 0.00 3.60 1.50
Generación de desmonte 4 5 3 3 2.40 3 4 4 3 2.10 2.40 2.40
Generación de vibraciones 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4 4 3 3 2.25 0.00 0.00 0.00 2.25 2.25
Riesgo de desestabilización de taludes 2 4 3 3 1.65 0.00 2 4 3 3 1.65 0.00 0.00 0.00 0.00 4 4 3 3 2.25 0.00 0.00 2.25 1.65
Aseguram. y mejoram de estabilidad de taludes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3 4 2 3 1.80 1.80 1.80
SUELO                                     
Afectación del suelo 3 3 2 3 1.65 3 3 2 3 1.65 2 2 2 3 1.20 2 4 2 3 1.50 2 4 3 3 1.65 2 3 2 3 1.35 0.00 0.00 0.00 0.00 0.00 1.65 1.65
Riesgo de contaminación 2 2 2 3 1.20 2 3 2 3 1.35 2 2 2 3 1.20 2 3 2 3 1.35 2 3 3 3 1.50 3 2 2 3 1.50 2 2 4 3 1.50 2 2 4 3 1.50 0.00 2 4 3 3 1.65 2 4 3 3 1.65 1.65 1.50
DRENAJE Y AGUAS SUBTERRANEAS
Modificación del drenaje superficial 0.00 2 2 2 3 1.20 2 2 2 3 1.20 2 2 2 3 1.20 0.00 0.00 0.00 3 4 3 3 1.95 0.00 0.00 0.00 1.95 1.20
Riesgo bajo de alteración de la napa freática 1 2 2 3 0.90 0.00 0.00 0.00 0.00 0.00 0.00 2 3 2 2 0.90 0.00 0.00 0.00 0.90 0.90
Disminución del recurso hidrico 2 2 2 3 1.20 0.00 2 2 2 3 1.20 3 4 5 3 2.25 0.00 3 4 5 3 2.25 2 4 5 3 1.95 0.00 0.00 0.00 0.00 1.50 1.20
VEGETACIÓN                        
Reducción de la cobertura vegetal 0.00 3 2 3 3 1.65 3 2 3 3 1.65 3 4 2 3 1.80 3 4 2 3 1.80 0.00 2 3 4 3 1.65 3 3 4 3 1.95 0.00 0.00 0.00 1.95 1.80
FAUNA                          
Alejamiento o perturbación de fauna 2 2 3 3 1.35 3 2 3 3 1.65 3 2 3 3 1.65 2 3 2 3 1.35 2 3 2 3 1.35 2 3 2 3 1.35 2 2 2 3 1.20 4 2 2 3 1.80 2 2 2 3 1.20 2 2 2 3 1.20 0.00 1.80 1.35
SOCIAL                        
Riesgo de afecciones a la salud y seguridad 2 2 2 3 1.20 2 2 2 3 1.20 2 2 2 3 1.20 2 3 2 3 1.35 2 3 2 3 1.35 2 2 2 3 1.20 2 2 2 3 1.20 2 2 2 3 1.20 2 2 2 3 1.20 2 2 2 3 1.20 0.00 1.35 1.20
ECONOMICO                
Generación de empleo 3 4 4 3 2.10 3 4 4 3 2.10 3 3 4 3 1.95 3 4 2 4 2.40 3 4 4 3 2.10 3 4 4 3 2.10 3 4 4 3 2.10 3 4 4 3 2.10 3 4 2 3 1.80 3 4 2 3 1.80 3 4 2 3 1.80 2.40 2.10
Dinamización del comercio y servicios 3 4 4 3 2.10 2 4 4 3 1.80 3 4 4 3 2.10 3 3 4 3 1.95 3 3 4 3 1.95 3 4 4 3 2.10 3 4 4 3 2.10 3 4 4 3 2.10 3 3 4 3 1.95 3 4 4 3 2.10 3 4 4 3 2.10 2.10 2.10
CULTURAL - ARQUEOLÓGICO                    
Riesgo de afectación de sitios arqueológicos 0.00 2 4 2 3 1.50 0.00 2 4 3 3 1.65 2 4 3 3 1.65 2 4 3 3 1.65 3 4 3 3 1.95 3 4 2 4 2.40 0.00 0.00 0.00 2.40 1.65
PAISAJE
Alteración de la calidad visual del paisaje local 0.00 3 3 2 3 1.65 0.00 3 4 2 3 1.80 2 4 4 3 1.80 3 4 2 3 1.80 0.00 3 5 2 3 1.95 0.00 3 3 2 3 1.65 0.00 1.95 1.65

        RANGO DE SIGNIFICANCIA m = Magnitud
      0.00 a 1.00 Muy poca (MP) e =  Extensión
> 1.00 a 2.00 Poca (P) d =  Duración
> 2.00 a 3.00 Moderada (M) f  =  Fragilidad
> 3.00 a 4.00 Alta (A) S =  Significancia
> 4.00 a 5.00 Muy alta (MA) S =  Significancia Total

* Valor más alto. **Valor más frecuente

EJECUCIÓN
Perforación Voladura

Cuadro 7-1  Matriz de Calificación de Impactos  Ambiental y Sociales - Explotación de la Cantera GNL-2

ELEMENTOS DEL MEDIO
Perforación Diamantina. Rampa  acceso cantera Platafor.de arranque

PREPARACIÓN DEL SITIO CIERRE
Carguío Transporte  Estab. de Taludes



m e d f S m e d f S m e d f S m e d f S m e d f S m e d f S m e d f S m e d f S m e d f S m e d f S

Generación de partículas 3 2 2 2 1.00 3 3 3 2 1.20 2 2 2 2 0.80 2 2 3 2 0.90 2 2 3 2 0.90 2 1 2 2 0.70 3 3 3 2 1.20 5 4 5 3 2.85 2.85
Generación de gases de combustión 2 1 3 2 0.80 3 4 5 2 1.50 1.50
Generación de ruido 3 2 2 2 1.00 3 2 2 2 1.00 2 2 2 2 0.80 2 2 3 2 0.90 2 2 3 2 0.90 2 2 3 2 0.90 2 2 2 2 0.80 2 3 3 2 1.00 2 4 4 3 1.80 1.80 0.90
RELIEVE Y FISIOGRAFÍA
Modificación del relieve 1 3 4 2 0.90 2 1 4 2 0.90 0.90 0.90
SUELO
Afectación del suelo 2 3 4 2 1.10 2 3 4 2 1.10 2 1 4 2 0.90 1.10 0.90
Riesgo de contaminación 2 1 3 1 0.40 2 3 3 1 0.50 2 1 4 2 0.90 0.90
DRENAJE Y AGUAS SUBTERRÁNEAS
Modificación del drenaje superficial 1 2 4 2 0.80 0.80
Riesgo de alteración de la napa freática 1 1 3 1 0.30 0.30
Disminución del recurso hídrico 3 2 3 2 1.10 1.10
VEGETACIÓN
Reducción de la cobertura vegetal 2 1 4 2 0.90 2 1 4 2 0.90 0.90 0.90
FAUNA 
Alejamiento o perturbación de la fauna 3 2 2 2 1.00 2 2 2 2 0.80 2 2 2 2 0.80 2 2 3 2 0.90 2 2 3 2 0.90 2 2 3 2 0.90 2 1 3 2 0.80 2 1 3 2 0.80 2 2 4 2 1.00 1.00 0.90
SOCIAL
Riesgo de ocurrencia de accidentes de tránsito 3 2 3 2 1.10 3 2 3 2 1.10 3 3 4 3 1.95 1.95
Perturbación a grupos poblacionales 3 4 3 2 1.30 2 4 3 2 1.10 3 1 3 3 1.50 3 3 4 3 1.95 1.95
Riesgo de afectación a la salud del personal 2 1 3 2 0.80 3 1 3 2 1.00 2 1 3 2 0.80 2 1 2 2 0.70 2 1 3 2 0.80 3 1 2 2 0.90 3 1 3 2 1.00 3 2 3 2 1.10 1.10
ECONOMICO
Generación de empleo 3 1 1 4 1.60 3 1 2 4 1.80 2 1 2 4 1.40 2 1 2 4 1.40 2 1 2 4 1.40 3 1 2 4 1.80 3 2 2 4 2.00 3 4 3 4 2.60 1 4 4 4 2.00 2.60
Dinamización del comercio y servicios 2 1 1 4 1.20 2 1 2 4 1.40 3 1 2 4 1.80 3 1 2 4 1.80 2 1 3 4 1.60 2 1 3 4 1.60 3 2 3 4 2.20 3 4 3 4 2.60 1 4 4 4 2.00 2.60
CULTURAL
Riesgo de afectación de sitios arqueológicos 2 3 4 4 2.20 4 3 4 4 3.00 3 3 4 4 2.60 3 2 4 4 2.40 3.00 3.00
PAISAJE (Medio Perceptual)
Alteración de la calidad visual del paisaje local 2 3 4 2 1.10 2 2 4 2 1.00 2 2 4 2 1.00 1.10 1.00

m = Magnitud
e =  Extensión
d =  Duración
f  =  Fragilidad
S =  Significancia
S =  Significancia Total

* Valor más alto. **Valor más frecuente
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IINNFFOORRMMEE  

EESSTTUUDDIIOO  DDIISSPPEERRSSIIÓÓNN  DDEE  MMAATTEERRIIAALL  PPAARRTTIICCUULLAADDOO  PPMM1100  

Ruta de Acceso a la Cantera GNL-2 

Abril de 2005 

1. INTRODUCCIÓN 

Walsh Perú S.A. Ingenieros y Científicos Consultores (Walsh), representada por el Área 
de Calidad, ha elaborado para Perú LNG (PLNG), un estudio de dispersión de material 
particulado PM10, en el ámbito del Estudio de Impacto Ambiental (EIA) para el Proyecto de 
Explotación de la Cantera GNL-2, ubicada en la Provincia de Cañete del Departamento de 
Lima. 
 
Este estudio predice la influencia de la actividad del transporte de material de la Cantera 
GNL-2 hacia la zona de construcción del puerto. 

2. OBJETIVO 

 Estimar las concentraciones máximas de PM10, producto del tráfico de camiones entre 
la Cantera GNL-2 y la carretera Panamericana Sur., en la zona de influencia del 
proyecto. 

3. MARCO TEÓRICO 

3.1 Modelos de dispersión 
 
El modelamiento de la dispersión de los contaminantes atmosféricos es una técnica que utiliza 
modelos matemáticos complejos que tienen por finalidad orientar, en base a los resultados 
obtenidos, en el diseño de plantas industriales, la planeación de comunidades, la 
identificación de fuentes significativas y la predicción de concentraciones de contaminantes 
en receptores seleccionados. 
 
Los modelos de contaminación del aire requieren de la alimentación de datos tales como el 
tipo, carácter y distribución de las fuentes, así como los contaminantes emitidos, las variables 
meteorológicas que determinan el transporte, la dispersión y las reacciones químicas de los 
contaminantes en la atmósfera. 
 
El software a utilizar es el “Industrial Source Complex Dispersion Model (ISC3)”, debido a 
sus características de modelar fuentes complejas y topografía semi-compleja. 
 
El ISC3 es reconocido y recomendado por la Agencia de Protección Ambiental de los Estados 
Unidos de América (USEPA, por sus siglas en inglés) y muy utilizado por modeladores 
experimentados. 
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3.2 Niveles referenciales de comparación 
 
En este informe se usa como nivel referencial de comparación el valor para Material 
Particulado PM10 establecido en el Reglamento de Estándares Nacionales de Calidad 
Ambiental del Aire del Perú, aprobado por el D.S. No. 074-2001-PCM. Adicionalmente, se 
utilizan los Estándares del Banco Mundial. 
 
Los Estándares de Calidad Ambiental del Aire son aquellos niveles de concentración máxima 
de contaminantes en el aire que, en su condición de cuerpo receptor, es recomendable no 
exceder para evitar riesgo a la salud humana. 
 
Cuadro 1 Niveles referenciales de calidad ambiental del aire nacionales 
 

Forma del Estándar 
Parámetro Periodo 

Valor Formato 
Método de Análisis 

Anual 50 µg/m3 Media aritmética anual Material 
Particulado, 

(PM10)1 24 horas 150 µg/m3 No exceder más de 3 veces al 
año 

Separación inercial / 
Filtración (Gravimetría)

1) ECA, D.S. 074-2001-PCM   

 
 
Cuadro 2 Niveles referenciales de calidad ambiental del aire internacional 
 

Parámetro Periodo Estándar de Calidad Ambiental * 

Material Particulado, (PM10) 24 horas 70 µg/m3 

(*) Pollution Prevention and Abatement Handbook (PPAH) del World Bank – Julio 1998 
 
 
3.3 Programa informático ISC3 
 
ISC3 son las siglas de “Industrial Source Complex Model”, programa informático de 
modelación de plumas Gaussianas en estado estable, que puede ser utilizado para estudiar la 
concentración de contaminantes de una amplia variedad de fuentes asociadas a la industria. El 
programa informático ISC3 cumple con las especificaciones para modelos de calidad de aire 
establecidas por la USEPA, considerándolas por defecto en el procesamiento de la 
información. 
 
Puede predecir la dispersión de la emisión de fuentes puntuales, tipo área, lineales y 
volumétricas, la deposición de partículas y la elevación de una pluma en función del viento, 
con diversas fuentes y dentro de un área limitada. 
 
La base para modelar es la ecuación de la pluma Gaussiana recta en estado estable; es decir 
que al modelar la emisión se representa su comportamiento mediante ecuaciones matemáticas. 
 
La teoría Gaussiana que fundamenta los modelos de dispersión sostiene que una pluma 
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emitida por una fuente viaja a favor del viento y se dispersa siguiendo un patrón Gaussiano. 
Las dimensiones de la sección transversal de la estela pueden ser representadas como una 
distribución normal: el ancho será 4,3 veces la desviación estándar en esa dirección y el alto 
análogamente corresponderá a 4,3 veces la desviación estándar en la dirección vertical. 
Siendo así, el ISC3 permite considerar áreas de modelado consistentes en mallas de tipo 
Lagrangiano en las cuales puede considerarse la topografía de la zona. 
 
La ecuación gaussiana de la pluma en estado estable, aplicada a fuentes puntuales, tal como lo 
son las chimeneas, tiene la forma: 
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donde: 
µ Concentración, ≥µg/m3 
Q Emisión del contaminante, g/s 
K Factor de conversión igual a 1 x 106 
V Término vertical de la ecuación de la pluma gaussiana 
D Término de decaimiento de la ecuación de la pluma gaussiana 
us Velocidad promedio del viento, m/s 
µy Desviación estándar de la dispersión horizontal, m 
µz Desviación estándar de la dispersión vertical, m 
y Distancia de la fuente al receptor, en dirección del viento, m 

4. DESCRIPCIÓN DEL TRABAJO REALIZADO 

4.1 Información utilizada 
 
Se utilizó la siguiente información: 
 

 Meteorología de superficie y de altura (temperatura ambiental, velocidad y dirección 
de viento, y altura de capa de mezcla); 

 Mapa Topográfico; 
 Emisiones estimadas de tráfico de vehículos. 

 
Se usó meteorología exploratoria, que contempla diversos escenarios climáticos y es adecuada 
para un buen desarrollo del modelo. 
 
4.2 Escenario de operación 
 
El escenario de modelación elegido es la zona de influencia de la Ruta de Acceso, entre la 
carretera Panamericana Sur, km 167, y la Cantera GNL-2. 
 
La ruta posee dos tramos marcados por el tipo de suelo: 
 

 Tramo desértico, con origen en la carretera Panamericana Sur (KM 0 a 15)  
 Tramo montañoso, con origen en la Cantera (km 15 a 21) 
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Asimismo, se consideró el escenario: humedad de la pista igual a 5%. 
 
4.3 Emisiones 
 
El inventario de emisiones se basó en información enviada por PNLG y en cálculos que 
completaron la información requerida. 
 
La información enviada por PNLG fue la siguiente: 
 

 Contenido de polvo fino de la pista 
 Peso del camión y carga promedio 
 Humedad de la pista 
 Velocidades de desplazamiento de los camiones 
 Frecuencia de tráfico 
 Carga diaria, mensual y total 
 Ancho de la vía 
 Tiempos del ciclo del camión 
 Peso total transportado por viaje 

 
Los tres primeros datos son variables de entrada para calcular los factores de emisión para 
cada tramo. 
 
Se calculó cuatro valores de emisión: 
 

 En el tramo montañoso (km 15 a 21) con camión cargado 
 En el tramo desértico (km 0 a 15) con camión cargado 
 En el tramo desértico (km 0 a 15) con camión descargado 
 En el tramo montañoso (km 15 a 21) con camión descargado 

 
El factor de emisión correspondiente a cada tramo se calculó con la correlación propuesta por 
la Agencia de Protección Ambiental de los Estados Unidos de América (USEPA) para “Rutas 
No Pavimentadas” (Unpaved Roads), en el capítulo 13 Preferred and Alternative Methods for 
Estimating Air Emissions from Stone Mining and Quarrying Operations del documento 
AP-42. 
 
Los factores de emisión utilizados se presentan en el cuadro 3, las emisiones determinadas se 
presentan en el cuadro 4 y el cálculo se presenta en el Anexo 1 de este informe. 
 
Cuadro 3 Factores de emisión utilizados expresados en gramos por kilómetro recorrido 

(g/VKT) 
 

Actividad Tramo desértico 
(km 0 a 15) 

Tramo montañoso 
(km 15 a 21) 

Camión cargado 1208 923 
Camión descargado 948 724 
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Cuadro 4 Emisiones de la ruta de acceso a Cantera GNL-2 expresados en gramos por 

segundo (g/s) 

Actividad Tramo desértico 
(km 0 a 15) 

Tramo montañoso 
(km 15 a 21) 

Camión cargado 2,307 0,705 
Camión descargado 1,810 0,553 

 
4.4 Desarrollo del modelo 
 
Para desarrollar el modelo, se consideró los escenarios de operación mencionados en el inciso 
4.2. Según esto, se calculó cuatro tipos de emisiones: 
 

 En el tramo montañoso (km 15 a 21) con camión cargado 
 En el tramo desértico (km 0 a 15) con camión cargado 
 En el tramo desértico (km 0 a 15) con camión descargado 
 En el tramo montañoso (km 15 a 21) con camión descargado 

 
Luego se distribuyó los camiones en la ruta, procurando su uso óptimo. Esta exigencia llevó a 
la suposición de la existencia de 6 líneas de carga de roca de operación simultánea en la 
Cantera. Así, se determinó que circularían en la ruta, 30 camiones simultáneamente. 
 
Se eligió la modelación como fuente fugitiva volumétrica (banda transportadora). 

5. RESULTADOS 

La máxima concentración de PM10 en el escenario modelado (5,0% de humedad de la pista), 
se da cerca de la ruta, en el punto de coordenadas UTM (363000, 8538000), a unos 200 m de 
la ruta, alejados de los AA.HH. cercanos. 
 
La máxima concentración obtenida (cuarto mayor valor) para PM10 es superior al ECA-Aire 
del Perú (establecido por el D.S. 074-2001-PCM) y al Estándar del Banco Mundial. Su valor 
es 574 µg/m3, versus el valor de 150 µg/m3 indicado como ECA-Aire y 70 µg/m3 del Banco 
Mundial. En el cuadro 5 se presenta el resultado del modelo elaborado para PM10. 
 
Cuadro 5 Resultados de la modelación 
 

Parámetro Concentración máxima (µg/Nm3) 
Promedio 24 horas 

ECA-Aire – 
Perú 

(µg/m3)1 

Banco 
Mundial 
(µg/m3)2 

PM10 574 150 70 

1) ECA-Aire, D.S. 074-2001-PCM  
2) Pollution Prevention and Abatement Handbook (PPAH) del World Bank – Julio 1998 

 
En el Anexo 2 se presenta las hojas de salida desarrolladas por el ISCST3 para la dispersión 
del contaminante estudiado. 
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Dados los valores de concentración predichos con dos valores de humedad del suelo, se 
sugiere utilizar un método de tratamiento de que incluya un aglomerante, que puede ser un 
polímero.  
 
Al final del presente estudio, se muestra el mapa de modelación de partículas (M a8-1). 
 

6. CONCLUSIONES 

 La concentración máxima de Material Particulado PM10 debido a la emisión de polvo 
de la ruta con 5,0% de humedad, calculada para la zona de influencia del proyecto y 
correspondiente al tráfico de camiones en la Ruta de Acceso a la Cantera GNL-2, fue 
mayor a los niveles de referencia utilizados. 

 Se debe evaluar medidas tendientes a reducir el volumen de emisiones. 

 Se debe efectuar monitoreos de Material Particulado PM10 para verificar el 
cumplimiento de estándares. 
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ANEXO 1 
CÁLCULO DE FACTORES DE EMISIÓN 
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ESCENARIO: 5,0% DE HUMEDAD 
CÁLCULO DE EMISIONES DE PM10 

 
 

 FACTOR DE EMISIÓN  EMISIÓN INSTANTÁNEA ANUAL 

1. Carga de camiones            
11.19.2-1 Crushed Stone Processing          
  Table 11.19.2-1 Truck loading   carga = 157,4 t/d 3 400 000 t/y 
  EF = 0,00005 kg/Mg E.1.1 = 0,0000911 g/s 0,170 t/y 
2. Tránsito de camiones cargados           

13.2.2 Unpaved Roads            
  E =281.9 k (s/12)0.8x (W/3)0.4/ (M/0.2)0.3         
  KM-15-21            
  k = 2,6   viajes = 11 v/d    
  s = 12,5 % distancia = 6 km 66 km/d
  W = 55 tons camiones = 1   360 d/y 
  M = 5,0 % Recorrido = 66 km/d 23 760 km/y
  EF = 922,92 g/VKT E.2.1 = 0,705 g/s 21,9 t/y 
  KM 0-15            
  k = 2,6   viajes = 11 v/d    
  s = 17,5 % distancia = 15 km 165 km/d
  W = 55 tons camiones (máx. 40) = 1   360 d/y 
  M = 5,0 % Recorrido = 165 km/d 59 400 km/y
  EF = 1208,00 g/VKT E.2.2 = 2,307 g/s 71,8 t/y 
3. Tránsito de camiones descargados           

13.2.2 Unpaved Roads            
  E =281.9 k (s/12)0.8x (W/3)0.4/ (M/0.2)0.3         
  KM 0-15            
  k = 2,6   viajes = 11 v/d    
  s = 17,5 % distancia = 15 km 165 km/d
  W = 30 tons camiones = 1   360 d/y 
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 FACTOR DE EMISIÓN  EMISIÓN INSTANTÁNEA ANUAL 

  M = 5,0 % Recorrido = 165 km/d 59 400 km/y
  EF = 947,92 g/VKT E.3.1 = 1,810 g/s 56,3 t/y 
  KM-15-21            
  k = 2,6   viajes = 11 v/d    
  s = 12,5 % distancia = 6 km 66 km/d
  W = 30 tons camiones = 1   360 d/y 
  M = 5,0 % Recorrido = 66 km/d 23 760 km/y
  EF = 724,22 g/VKT E.3.2 = 0,553 g/s 17,2 t/y 
         
      EMISION TOTAL PM-10 5,376 g/s 167,4 t/y 
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ANEXO 2 
RESULTADOS DEL MODELO DE DISPERSIÓN 

ARCHIVO DE SALIDA DEL ISC3 
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ESCENARIO: 5,0% DE HUMEDAD 
 
** NUEVO CAÑETE 3ETAPA                                                                                                               
   DISCCART  360000 8537500 175                                                                                                      
** BRISAS DE CONCON                                                                                                                  
   DISCCART  358000 8537900 150                                                                                                      
** TREBOL DEL PACÍFICO                                                                                                               
   DISCCART  357900 8537700 150                                                                                                      
** CPM NUEVO CAÑETE                                                                                                                  
   DISCCART  361800 8535800 150                                                                                                      
** APÓSTOL SANTIAGO                                                                                                                  
   DISCCART  362200 8532000 128                                                                                                      
** CINCO CRUCES                                                                                                                      
   DISCCART  362800 8531000 125                                                                                                      
** ASOC COLONIZADORA                                                                                                                 
   DISCCART  363000 8530800 125                                                                                                      
** NUEVO AYACUCHO                                                                                                                    
   DISCCART  364000 8530000 116                                                                                                      
** AVICOLA                                                                                                                           
   DISCCART  372000 8538200 311                                                                                                      
** HACIENDA EL LÚCUMO                                                                                                                
   DISCCART  375000 8540000 450                                                                                                      
** SANTA BEATRIZ                                                                                                                     
   DISCCART  375800 8542000 500                                                                                                      
** LA CAPILLA                                                                                                                        
   DISCCART  375500 8541000 475                                                                                                      
** AAHH ELIANE KARP                                                                                                                  
   DISCCART  356135 8538632 475                                                                                                      
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                 *** THE AVERAGE HIGH-4TH-HIGH 24-HR AVERAGE CONCENTRATION    VALUES OVER  1 YEARS FOR SOURCE GROUP: ALL      *** 
                                 INCLUDING SOURCE(S):      T1      , T2      , T3      , T4      , T5      , T6      , T7      ,  
         T8      , T9      , T10     , T11     , T12     , T13     , T14     , T15     , T16     ,  
 
                                  *** NETWORK ID: RUTA     ;  NETWORK TYPE: GRIDCART *** 
 
                                       ** CONC OF PM10     IN MICROGRAMS/M**3                          ** 
 
   Y-COORD  |                                                X-COORD (METERS) 
   (METERS) |     355000.00    357000.00    359000.00    361000.00    363000.00    365000.00    367000.00    369000.00    371000.00 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 8552000.00 |       1.76791      2.65033      3.04621      3.84359      3.81308      3.73313      4.18795      4.79855      6.46987 
 8550000.00 |       1.71831      1.87933      2.79013      2.95128      4.23710      5.22985      5.04903      7.45635      8.28525 
 8548000.00 |       1.68091      2.81650      3.04957      4.79562      5.13821      6.50497      7.06811      9.10934     11.84941 
 8546000.00 |       4.14621      5.43474      5.30013      6.33081      8.54012      9.40716      9.88717     11.94032     15.51109 
 8544000.00 |       4.62920      5.47263      5.10255     10.07708     10.62075     12.41194     14.72114     21.51587     35.06527 
 8542000.00 |       5.27265      7.07928      8.44821     11.82922     15.18288     18.27335     22.12493     54.04815    186.38905 
 8540000.00 |       5.15216      9.35664     12.38315     19.37386     29.95814     41.53979     64.21246    120.10778    138.68205 
 8538000.00 |       2.17548     10.04980     27.90735     86.43763    574.41583    228.04614    123.81967     61.81440     52.29315 
 8536000.00 |       2.97613      3.20884     14.83043     16.27082     40.88782     16.14802     24.10279     21.82222     21.76150 
 8534000.00 |       2.84552      2.80043      3.22996      4.10316     19.58044      6.35911      9.53376      6.82017      7.79825 
 8532000.00 |       2.76611      2.78904      2.60359      2.96935      7.59385      2.66715      4.01192      3.48553      3.27180 
 8530000.00 |       2.57543      2.08681      2.27634      2.23295      2.22642      2.14959      2.62620      2.03154      2.24498 
 8528000.00 |       1.84938      1.99098      1.77378      2.02100      2.04936      1.80214      1.76924      1.61895      1.90906 
 8526000.00 |       1.79390      1.57459      1.72712      1.93584      1.96764      1.70501      1.81890      1.55268      1.43286 
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 *** ISCST3 - VERSION 02035 ***    *** HUNT OIL - PET-1236                                                  ***        04/28/05 
                                   *** DISPERSION DE PM-10 EN ACCESO A CANTERA GNL  ** 5,0% humedad **      ***        12:56:00 
**MODELOPTs:                                                                                                           PAGE  11 
CONC                    RURAL ELEV                                                                        NOSMPL        HE>ZI  
 
                 *** THE AVERAGE HIGH-4TH-HIGH 24-HR AVERAGE CONCENTRATION    VALUES OVER  1 YEARS FOR SOURCE GROUP: ALL      *** 
                                 INCLUDING SOURCE(S):      T1      , T2      , T3      , T4      , T5      , T6      , T7      ,  
         T8      , T9      , T10     , T11     , T12     , T13     , T14     , T15     , T16     ,  
 
                                  *** NETWORK ID: RUTA     ;  NETWORK TYPE: GRIDCART *** 
 
                                       ** CONC OF PM10     IN MICROGRAMS/M**3                          ** 
 
   Y-COORD  |                                                X-COORD (METERS) 
   (METERS) |     373000.00    375000.00    377000.00    379000.00    381000.00    383000.00 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 8552000.00 |       5.95276      6.42922      8.14868      9.42304     13.82271     12.77095 
 8550000.00 |       7.93403      8.99137     10.72142     20.89419     18.41710     13.36071 
 8548000.00 |      11.25061     15.72845     68.63055     26.56339     19.05119     17.96385 
 8546000.00 |      20.88364     48.74800     34.48116     26.52522     30.37132     25.21016 
 8544000.00 |      82.00147     70.81776     43.76623     34.86815     31.31521     24.63699 
 8542000.00 |     132.66109     54.49820     43.52687     32.39703     30.73032     29.01963 
 8540000.00 |      66.44408     49.78648     42.66490     32.57727     27.72030     23.56223 
 8538000.00 |      37.47446     31.12316     27.11717     23.40450     19.96940     18.11614 
 8536000.00 |      22.78261     22.85040     22.23572     20.53226     19.24859     17.47952 
 8534000.00 |       8.01069     10.04015     11.34623     12.41386     13.38844     13.87452 
 8532000.00 |       4.24864      5.75786      6.28404      6.41617      6.15886      7.32158 
 8530000.00 |       2.76232      2.73903      3.27852      4.68443      4.89768      4.88825 
 8528000.00 |       2.01596      2.43720      2.40171      2.70111      2.79801      3.55306 
 8526000.00 |       1.57174      1.50545      1.92788      1.93575      1.91536      2.38974 
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 *** ISCST3 - VERSION 02035 ***    *** HUNT OIL - PET-1236                                                  ***        04/28/05 
                                   *** DISPERSION DE PM-10 EN ACCESO A CANTERA GNL  ** 5,0% humedad **      ***        12:56:00 
**MODELOPTs:                                                                                                           PAGE  12 
CONC                    RURAL ELEV                                                                        NOSMPL        HE>ZI  
 
                 *** THE AVERAGE HIGH-4TH-HIGH 24-HR AVERAGE CONCENTRATION    VALUES OVER  1 YEARS FOR SOURCE GROUP: ALL      *** 
                                 INCLUDING SOURCE(S):      T1      , T2      , T3      , T4      , T5      , T6      , T7      ,  
         T8      , T9      , T10     , T11     , T12     , T13     , T14     , T15     , T16     ,  
 
                                            *** DISCRETE CARTESIAN RECEPTOR POINTS *** 
 
                                       ** CONC OF PM10     IN MICROGRAMS/M**3                          ** 
 
      X-COORD (M)   Y-COORD (M)        CONC                       X-COORD (M)   Y-COORD (M)        CONC 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
        360000.00    8537500.00      194.46144                      358000.00    8537900.00        9.33647             ____________ 
        357900.00    8537700.00       11.09742                      361800.00    8535800.00       47.85031                          
        362200.00    8532000.00        3.47086                      362800.00    8531000.00        4.62151                          
        363000.00    8530800.00        6.98729                      364000.00    8530000.00        2.89269                          
        372000.00    8538200.00       44.06238                      375000.00    8540000.00       49.78648                          
        375800.00    8542000.00       49.82144                      375500.00    8541000.00       44.16191                          
        356135.00    8538632.00       10.84706                                                                                      
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 *** ISCST3 - VERSION 02035 ***    *** HUNT OIL - PET-1236                                                  ***        04/28/05 
                                   *** DISPERSION DE PM-10 EN ACCESO A CANTERA GNL  ** 5,0% humedad **      ***        12:56:00 
**MODELOPTs:                                                                                                           PAGE  13 
CONC                    RURAL ELEV                                                                        NOSMPL        HE>ZI  
 
                               *** THE MAXIMUM   50  24-HR AVERAGE CONCENTRATION   VALUES FOR SOURCE GROUP:  ALL      *** 
                                   INCLUDING SOURCE(S):    T1      , T2      , T3      , T4      , T5      , T6      , T7      ,  
         T8      , T9      , T10     , T11     , T12     , T13     , T14     , T15     , T16     ,  
 
                                       ** CONC OF PM10     IN MICROGRAMS/M**3                          ** 
 
RANK        CONC    (YYMMDDHH) AT      RECEPTOR (XR,YR) OF TYPE    RANK        CONC    (YYMMDDHH) AT      RECEPTOR (XR,YR) OF TYPE  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
   1.     898.46393 (03020624) AT ( 363000.00, 8538000.00)  GC       26.     326.35611 (03021824) AT ( 363000.00, 8538000.00)  GC 
   2.     639.04901 (03122524) AT ( 363000.00, 8538000.00)  GC       27.     320.92581 (03041424) AT ( 363000.00, 8538000.00)  GC 
   3.     632.55756 (03080124) AT ( 363000.00, 8538000.00)  GC       28.     318.52469 (03120624) AT ( 363000.00, 8538000.00)  GC 
   4.     574.41583 (03022724) AT ( 363000.00, 8538000.00)  GC       29.     314.91122 (03071924) AT ( 363000.00, 8538000.00)  GC 
   5.     554.05920 (03021524) AT ( 363000.00, 8538000.00)  GC       30.     312.77332 (03071824) AT ( 363000.00, 8538000.00)  GC 
   6.     551.91803 (03062024) AT ( 363000.00, 8538000.00)  GC       31.     310.28162 (03070524) AT ( 363000.00, 8538000.00)  GC 
   7.     536.60400 (03061324) AT ( 363000.00, 8538000.00)  GC       32.     306.05273 (03081724) AT ( 363000.00, 8538000.00)  GC 
   8.     516.03400 (03010924) AT ( 363000.00, 8538000.00)  GC       33.     303.71616 (03021324) AT ( 363000.00, 8538000.00)  GC 
   9.     495.03586 (03031524) AT ( 363000.00, 8538000.00)  GC       34.     301.62485 (03070924) AT ( 363000.00, 8538000.00)  GC 
  10.     489.59659 (03103024) AT ( 363000.00, 8538000.00)  GC       35.     301.59460 (03111624) AT ( 363000.00, 8538000.00)  GC 
  11.     484.22574 (03010624) AT ( 363000.00, 8538000.00)  GC       36.     289.80740 (03022324) AT ( 365000.00, 8538000.00)  GC 
  12.     482.52817 (03011024) AT ( 363000.00, 8538000.00)  GC       37.     287.07190 (03092424) AT ( 363000.00, 8538000.00)  GC 
  13.     473.22379 (03100424) AT ( 363000.00, 8538000.00)  GC       38.     279.56766 (03111124) AT ( 363000.00, 8538000.00)  GC 
  14.     441.67529 (03102224) AT ( 363000.00, 8538000.00)  GC       39.     274.10489 (03102324) AT ( 365000.00, 8538000.00)  GC 
  15.     439.71255 (03031424) AT ( 363000.00, 8538000.00)  GC       40.     270.11429 (03120524) AT ( 363000.00, 8538000.00)  GC 
  16.     425.21103 (03040824) AT ( 363000.00, 8538000.00)  GC       41.     268.27133 (03030524) AT ( 363000.00, 8538000.00)  GC 
  17.     393.00345 (03012924) AT ( 363000.00, 8538000.00)  GC       42.     266.08917 (03091224) AT ( 363000.00, 8538000.00)  GC 
  18.     385.74973 (03021724) AT ( 363000.00, 8538000.00)  GC       43.     264.42059 (03042324) AT ( 363000.00, 8538000.00)  GC 
  19.     368.22363 (03021124) AT ( 363000.00, 8538000.00)  GC       44.     254.06786 (03012024) AT ( 360000.00, 8537500.00)  DC 
  20.     367.38870 (03090624) AT ( 363000.00, 8538000.00)  GC       45.     245.75572 (03011424) AT ( 363000.00, 8538000.00)  GC 
  21.     359.33401 (03010124) AT ( 363000.00, 8538000.00)  GC       46.     245.51408 (03101824) AT ( 363000.00, 8538000.00)  GC 
  22.     350.62830 (03030624) AT ( 363000.00, 8538000.00)  GC       47.     240.61186 (03021624) AT ( 360000.00, 8537500.00)  DC 
  23.     347.78787 (03013124) AT ( 360000.00, 8537500.00)  DC       48.     239.20741 (03040624) AT ( 363000.00, 8538000.00)  GC 
  24.     329.93179 (03121724) AT ( 363000.00, 8538000.00)  GC       49.     237.90865 (03052024) AT ( 363000.00, 8538000.00)  GC 
  25.     329.35788 (03102524) AT ( 363000.00, 8538000.00)  GC       50.     237.46553 (03072824) AT ( 363000.00, 8538000.00)  GC 
 
 *** RECEPTOR TYPES:  GC = GRIDCART 
                      GP = GRIDPOLR 
                      DC = DISCCART 
                      DP = DISCPOLR 
                      BD = BOUNDARY 
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 *** ISCST3 - VERSION 02035 ***    *** HUNT OIL - PET-1236                                                  ***        04/28/05 
                                   *** DISPERSION DE PM-10 EN ACCESO A CANTERA GNL  ** 5,0% humedad **      ***        12:56:00 
**MODELOPTs:                                                                                                           PAGE  14 
CONC                    RURAL ELEV                                                                        NOSMPL        HE>ZI  
 
                             *** THE SUMMARY OF MAXIMUM AVERAGE HIGH-4TH-HIGH 24-HR RESULTS OVER   1 YEARS *** 
 
 
                                       ** CONC OF PM10     IN MICROGRAMS/M**3                          ** 
 
                                                                                                      NETWORK 
GROUP ID                      AVERAGE CONC                RECEPTOR  (XR, YR, ZELEV, ZFLAG)   OF TYPE  GRID-ID 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
ALL      1ST HIGHEST VALUE IS     574.41583 AT (  363000.00,  8538000.00,    198.00,      0.00)  GC   RUTA     
         2ND HIGHEST VALUE IS     228.04614 AT (  365000.00,  8538000.00,    214.00,      0.00)  GC   RUTA     
         3RD HIGHEST VALUE IS     194.46144 AT (  360000.00,  8537500.00,    175.00,      0.00)  DC      NA    
         4TH HIGHEST VALUE IS     186.38905 AT (  371000.00,  8542000.00,    500.00,      0.00)  GC   RUTA     
         5TH HIGHEST VALUE IS     138.68205 AT (  371000.00,  8540000.00,    364.00,      0.00)  GC   RUTA     
         6TH HIGHEST VALUE IS     132.66109 AT (  373000.00,  8542000.00,    617.00,      0.00)  GC   RUTA     
         7TH HIGHEST VALUE IS     123.81967 AT (  367000.00,  8538000.00,    225.00,      0.00)  GC   RUTA     
         8TH HIGHEST VALUE IS     120.10778 AT (  369000.00,  8540000.00,    341.00,      0.00)  GC   RUTA     
         9TH HIGHEST VALUE IS      86.43763 AT (  361000.00,  8538000.00,    183.00,      0.00)  GC   RUTA     
        10TH HIGHEST VALUE IS      82.00147 AT (  373000.00,  8544000.00,    641.00,      0.00)  GC   RUTA     
 
 
 *** RECEPTOR TYPES:  GC = GRIDCART 
                      GP = GRIDPOLR 
                      DC = DISCCART 
                      DP = DISCPOLR 
                      BD = BOUNDARY 
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TRABAJO DE CAMPO 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Foto 1  Vista panorámica de las estribaciones andinas, parte baja de la Cuenca de Topará.  
Coordenadas: 13° 19.6’ S, 76° 14.2’ W, 
Altura: 97 msnm. 
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Foto 2  La Capilla, lanzamiento de globos livianos 
Coordenadas: 13° 11.2’, 76° 08.8’,  
Altura: 509 msnm 
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Foto 3  La Capilla Vieja, lanzamiento de globos livianos 
Coordenadas: 13° 11.1’, 76° 08.8’,  
Altura: 518 msnm 
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Observación de trayectoria 
de globo liviano Estratocúmulos

Foto 4 La Capilla Vieja, lanzamiento de globos livianos y observación de elevación y recorrido de su trayectoria. Observación de nubosidad baja de tipo 
Estratocúmulos 
Coordenadas: 13° 11.1’, 76° 08.8’ 
Altura: 518 msnm 
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Foto 1 Depósitos de arena eólicas, en la entrada a la quebrada Culebrilla, 
lugar donde se ubica la cantera GNL-2. 

Foto 2 En la calicata ubicada en una planicie cerca de la entrada de la 
quebrada Culebrilla, se puede apreciar capas de arenas eólicas, 
sueltas, subhorizontales, con algunos horizontes de limos. 
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Foto 3 En segundo plano se puede apreciar acumulaciones coluviales, 
cortadas por una pequeña quebrada; el lugar corresponde al área 
misma de la cantera y ha sido tomada desde un punto central con 
dirección al Oeste. 

Foto 4 En primer plano se pude apreciar superficies llanas conformadas 
por depósitos aluviales de la quebrada Topará. 
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Foto 5 Acumulaciones torrenciales a lo largo de la quebrada Culebrilla; 
vista hacia el suroeste, desde un punto central de la cantera GNL-2. 

Foto 6 En la vista se puede apreciar acumulaciones torrenciales antiguas, 
de varios metros de altura. y un cauce moderno de lecho 
predominantemente arenoso y con gravillas. 
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Foto 7 Volcánicos andesíticos Quilmaná, muy fisurados, que ocurren 
cerca de la salida de la quebrada Culebrilla. 

Foto 8 Afloramiento de rocas intrusivas granodioríticas. 
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Foto 9 Tramo superior de la quebrada Culebrilla, donde se puede apreciar 
el fuerte diaclasamiento que presentan las rocas intrusivas. La vista 
ha sido tomada hacia el Norte.

Foto 10 Rocas granodioríticas en el tramo superior de la quebrada 
Culebrilla, con un menor grado de diaclasamiento. 



 
 
 

EIA y EIS Proyecto de Explotación de Cantera GNL2 Cañete - Perú 12.1.3-1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Foto 1 Planicie ondulada conformada por un manto arenoso; vista hacia el 
sureste, a partir de la entrada a la quebrada Culebrilla. 

Foto 2 Planicie ondulada, cuyas capas de arena suavizan el relieve; vista hacia 
el noreste. 
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Foto 3 Cauce torrencial con taludes marginales abruptos. 

Foto 4 Vista hacia aguas debajo de la quebrada Culebrilla, donde se puede 
apreciar su fondo torrencial, por donde han discurrido laminas de aguas 
modernas que han transportado sólo materiales finos.
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Foto 5 Al centro de la foto se puede apreciar el valle del Topará, conformado por 
terrazas aluviales. 

Foto 6 Conos coluviales que se extienden al pie de una vertiente montañosa 
subdesértica , en la zona central de la cantera. 
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Foto 7 En un plano central, se observan colinas desérticas ubicadas en la margen 
izquierda de la quebrada Culebrilla, poco antes de su desembocadura en las 
planicies costeras. La superficie plano-ondulada corresponde a un lecho 
torrencial antiguo. 

Foto 8 Al fondo, se puede apreciar acumulaciones de arenas que cubren pequeñas 
colinas de la margen derecha de la quebrada Culebrillas. 
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Foto 9 Vertientes montañosas desérticas de pendiente muy abrupta, que se levantan 
en la entrada a la quebrada Culebrilla; vista hacia el sureste. 

Foto 10 Vertientes montañosas de fuerte pendiente que encajonan la quebrada 
Culebrilla. 
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Foto 2 Paisaje de planicie ondulada de origen eólico donde se localiza la 
calicata No. 9. Se observa plantas de Tillandsia, dispersas, y pequeños 
montículos de arena. 

Foto 1 Perfil de la Calicata No. 9 del Suelo. 
Estación, de origen eólico, con 
capas de material arenoso y otras 
mas finas. Los horizontes son del 
Tipo C, de color pardo grisáceo 
oscuro y textura arenosa. 



 
 
 

EIA y EIS Proyecto de Explotación de Cantera GNL2 Cañete - Perú 12.1.4-2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Foto 3 Perfil de la calicata No. 1, que  
pertenece al suelo Jacaya, de origen 
intrusivo (granodiorita). Muy 
superficial, con una capa delgada 
(10 cm) de material fino, de textura 
arena franca. En la superficie hay 
fragmentos gruesos (gravas) en un 
40%.  

Foto 4 Colina donde se localiza la Calicata No. 1. La roca es granodiorita, la 
ladera tiene entre 70 – 80% de pendiente, no hay vegetación. Todas las 
laderas están cubiertas por material fino (limos), productos de la 
meteorización física de zonas desérticas. 
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Foto 5 Perfil de la calicata No. 6 del suelo 
Caltopa, con una capa de 10 cm de 
suelo de color pardo amarillo oscuro 
(en húmedo), de textura franco 
arenoso, con fragmentos rocosos 
(gravas) en un 30%, sobre un 
horizonte Cr de origen volcánico 
(andesita). 

Foto 6 En primer plano parte de la ladera de la colina, donde se localiza la 
calicata No. 6. En la parte inferior de la foto se puede observar el cauce 
torrencial seco de la quebrada. 
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Foto 1 Zona de la quebrada Topará, donde se observa una plantación de maíz. 
En el primer plano, se observa también un campo cosechado de maíz. 

Foto 2 Zona de la quebrada Topará, con cultivos de pallares. Esta zona agrícola 
de valle es la más próxima a la cantera, y sin embargo, se hallan a más 
de 3 km de la misma, por lo que se estima que los impactos de la 
actividad serán casi inexistentes sobre los cultivos.  
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Fotos 3 y 4 Dos sectores del valle de la quebrada Topará, alejados varios km de 
la cantera. En la foto superior se observa un campo en descanso, y 
en la foto inferior, algunos cultivos de frutales. 
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Foto 5 Planicies desérticas sin uso debido a la extrema sequedad del medio. Solo 
subsisten en los arenales, algunas especies de Tilandsias, plantas que 
aprovechan la elevada humedad atmosférica de invierno. 

Fotos 6 Vertientes montañosas de la zona de cantera. Nótese la casi total 
ausencia de vegetación, salvo algunas cactáceas dispersas, por lo que 
constituyen áreas sin uso actual, de muy bajo impacto biológico de las 
operaciones de cantera. 
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Fotos 7 y 8 Vertientes montañosas de la zona de cantera. Nótese la casi total 
ausencia de vegetación, salvo algunas cactáceas dispersas, por lo que 
constituyen áreas sin uso actual, de muy bajo impacto biológico de 
las operaciones de cantera. 
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CALIDAD DE AIRE Y RUIDO 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Foto 2 Ubicación de la estación P1, en la parte Alta de Quebrada 
Topará. Marzo 2005. 

Foto 1 Ubicación de la estación P0, en el inicio del Camino de acceso a Cantera GNL2 (Carretera 
Panamericana Sur - km 168). Octubre 2004. 
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Foto 3 Ubicación de la estación P2 en el Inicio del Camino de acceso a 
Cantera GNL2. Marzo 2005. 

Foto 4 Ubicación de la estación P3 en Cantera GNL 2 – Punto 1. 
Marzo 2005. 
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Foto 5 Ubicación de la estación P4 en la Cantera GNL 2 – Punto. 2. 
Marzo 2005. 

Foto 6 Medición de ruidos en el punto medio del Camino de acceso a la Cantera GNL2. Marzo 2005. 
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Foto 8 Medición de ruidos en la Cantera GNL2 Punto. 2. Marzo 2005. 

Foto 7 Medición de ruidos en la Cantera GNL2 Punto. 1. Marzo 2005. 
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Fotos 1 y 2 Las llanuras desérticas que quedan en la vía de acceso hacia los cerros de 
la cantera, prácticamente carecen de vegetación, como se ve en las 
fotografías. 
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Fotos 3 y 4 Cerca de la cantera y en algunos sectores localizados, las llanuras 
desérticas presentan puntualmente cactáceas dispersas (foto 3) y 
Tillansiales (foto 4). 
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Fotos 5 y 6 En la zona de cantera, en determinados sectores aparecen asociaciones 
densas de cactus, y en ocasiones, algunas especies herbáceas. 
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Foto 7 Desiertos de llanuras y colinas con Tillandsiales dispersos en la 
zona donde se emplazará la futura vía de acceso a la cantera. 

Foto 8 Tillandsia latifolia 
en floración. 

Foto 9 Arbusto Trixis cacaloides. 



 
 
 

EIA y EIS Proyecto de Explotación de Cantera GNL2 Cañete - Perú 12.2.1-5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Foto 10 En el área de influencia del proyecto se pudo observar ejemplares 
en floración de Neoraimondia arequipensis var. roseiflora. 

Foto 11 Se pudo apreciar como un fenómeno muy poco frecuente la 
asociación de cactáceas y bromeliáceas. 
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Foto 12 Otra cactácea que 
fue apreciada en 
floración fue 
Haageocereus 
melanostele var. 
carminiflorus. 
Apréciese el color 
rojo intenso de la 
inflorescencia. 

Foto 13 Entre la escasa vegetación presente, se registró el arbusto de flores blancas 
Heliotropium sp. Obsérvese el terreno predominantemente pedregoso. 
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Foto 1 Zona en la cantera GNL-2 donde se colocó la red de niebla.

Foto 2 Cantera GNL-2, apréciese los nidos de Geositta marítima en el suelo. 
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Foto 3 Aunque durante las visitas de campo no fue posible fotografiar a “El 
pampero peruano” (Geositta peruviana), su presencia se evidenció en la 
zona de canteras aledañas a GNL-2. Esta zona, sin embargo, no será 
afectada por las actividades del proyecto. Apréciese una vista posterior de 
la especie (Walsh, 2002), que presenta una distribución restringida en el 
Perú. 
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Foto 1 En la vía de acceso es posible encontrar 
los caminos de paso utilizados por L. 
sechurae a lo largo de la quebrada. 

Foto 2 En la vía de acceso, próximo a la guarida del zorro costero L. Sechurae, se 
encontraron abundantes egagrópilas de “lechuza de los arenales” con restos 
óseos de pequeños roedores; todos ellos dispersos entre las rocas. 
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Foto 3 Huellas de Lycalopex sechurae dentro de la Cantera GNL-2. En esta zona se 
encontró bastantes evidencias de esta especie, entre huellas y fecas. 

Foto 4 Red de neblina colocada perpendicularmente en la 
Cantera GNL-2, atravesando una posible vía de 
paso de murciélagos.
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Foto 5 Mus musculus. Ratón capturado en uno de los transectos establecidos en 
un Tillandsial en la vía de acceso en setiembre del 2004. 

Foto 6 Guarida de L. sechurae en la vía de acceso, donde se encontró huellas y 
fecas alrededor. 
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Foto 1 Phyllodactylus gerropygus. Este gecko presenta hábitos nocturnos y fue 
encontrado debajo de piedras. Esta especie es de distribución amplia 
desde el centro de Perú hasta el norte de Chile. 

Foto 2 Microlophus theresiae. Esta lagartija presenta hábitos diurnos y fue 
encontrado soleándose sobre carrizos o arena. La distribución de esta 
especie está restringida a la costa central de Perú.
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Foto 3 Ctenoblepharis adspersa. Esta lagartija fue encontrada debajo de 
piedras. Es poco común y es la única especie del género Ctenoblepharis. 
Además, está restringida a la costa central de Perú y se encuentra 
protegida por la legislación nacional (D.S. No. 034-2004-AG). 

Foto 4 “Lagartija de las lomas” Microlophus tigris, especie registrada en la 
cantera GNL-2. 
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Foto 1 Camino Inca - sector ubicado al ingreso de la Quebrada. Culebrilla. 

Foto 2 Camino Inca - sector al interior de Quebrada Culebrilla. 
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Foto 3 Camino Inca - sector 
que cruza hacia 
quebrada Topara. 

Foto 4 GNL2- Estructura cuadrangular. 
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Foto 5 Restos de estructuras para controlar el acceso a la Gruta. 

Foto 6 Geoglifo Culebrilla - espiral. 
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Foto 7 Fragmentería cerámica de Que. Culebrilla. 

Foto 8 La gruta - posible santuario prehispánico. 
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TALLERES INFORMATIVOS 
 

 Grocio Prado 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Foto 1 Registro participante. 
Noviembre 2004. 

Foto 2 Exposición PLNG. Noviembre 2004. 
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 San Vicente de Cañete 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Foto 3 Representante de Perú LNG dando respuesta a preguntas de 
asistentes al Taller. Noviembre 2004. 

Foto 4 Representante de Perú LNG Presentando el Proyecto. Noviembre 
2004. 
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Foto 5 Representante de Walsh Perú explicando en que consiste el EIA y 
EIS. Noviembre 2004. 

Foto 6 Representante de Walsh Perú facilitando Taller. Noviembre 2004. 
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 Buenavista  (Topará) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Foto 7 Representante de Perú LNG dando respuesta a las preguntas 
formuladas por los asistentes. Noviembre 2004. 

Foto 8 Representante de Walsh Perú explicando en que consiste el EIA 
y EIS. Abril 2005. 



 
 

EIA y EIS Proyecto de Explotación de Cantera GNL-2. Cañete – Perú 12.4.1-5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Foto 9 Pobladores de Quebrada de Topará en Taller Informativo. Abril 2005. 

Foto 10 Representante de Perú LNG explicando detalles del Proyecto a Dueño 
de Agroexport Topará.. Abril 2005. 
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TALLERES DE EVALUACIÓN PARTICIPATIVA - TEP 
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Foto 1 Registro de participante en TEP. Abril 2005. 

Foto 2 Participantes en taller trabando herramienta asignada. Abril, 
2004. 
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Foto 3 Participantes en taller trabando herramienta asignada. Abril, 
2005. 

Foto 4 Participante en la etapa de socialización de las herramientas. 
Abril, 2005. 
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 San Vicente de Cañete 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Foto 5 Participantes en taller trabando herramienta asignada. Abril, 
2004. 

Foto 6 Participantes en taller trabando herramienta asignada. Abril, 
2004. 
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Foto 7 Participante en la etapa de socialización de las 
herramientas. Abril, 2005. 

Foto 8 Participante en la etapa de socialización de las herramientas. 
Abril, 2005. 



 
 

EIA y EIS Proyecto de Explotación de Cantera GNL-2. Cañete - Perú  12.4.2-5 

 Buena Vista - Topara 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Foto 9 Participantes apoyados por facilitador . Abril, 2005. 

Foto 10 Participantes desarrollando herramienta. Abril, 2005. 
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Foto 1 Vista de viviendas en Grocio Prado. Noviembre, 2004. 

Foto 2 Pobladores de Grocio Prado. Noviembre, 2004. 
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Foto 3 Vista de viviendas en San Vicente de Cañete. Noviembre, 
2004

Foto 4 Vista de viviendas en San Vicente de Cañete. Noviembre, 
2004. 
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ZONA DE INFLUENCIA DIRECTA - ASENTAMIENTOS HUMANOS 
 
 

 El Trébol del Pacífico 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Foto 1 Vista del Asentamiento Humano El Trébol del Pacífico. Solo 
dos viviendas. Noviembre, 2004. 

Foto 2 Vista del Asentamiento Humano El Trébol del Pacífico. 
Incremento numero de viviendas a diez y lotización de  área. 
Diciembre, 2004. 
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 Las Brisas de Concón 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Foto 3 Vista del Asentamiento Humano El trébol del Pacífico. 
Incremento numero de viviendas a 40 aproximadamente y 
extensión de lotización de  área hacia el sur  Enero, 2005. 

Foto 4 Vista del Asentamiento Humano Las Brisas de Concón. Enero, 
2005. 



 
 

EIA y EIS Proyecto de Explotación de Cantera GNL-2. Cañete - Perú  12.4.4-3

 Nuevo Cañete 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Foto 6 Vista de la segunda etapa del Asentamiento Humano Nuevo 
Cañete. Enero, 2005. 

Foto 5 Vista de reunión de pobladores que se realiza los días domingos en 
Asentamiento Humano Nuevo Cañete. Enero, 2005. 
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 Santiago Apóstol 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Foto 7 Vista del límite del Asentamiento Humano Nuevo Cañete y el 
Asentamiento humano Santiago Apóstol. Enero, 2005. 

Foto 8 Vista del camino de ingreso al Asentamiento Humano Santiago 
Apóstol. Abril, 2005. 
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Foto 10 Vista del Asentamiento Humano Santiago Apóstol. Enero, 2005. 
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 Cinco Cruces 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Foto 11 Vista del Asentamiento Humano Cinco Cruces. Diciembre, 
2004. 

Foto 12 Vista del Asentamiento Humano Cinco Cruces. Enero, 2005. 
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 Asociación Colonizadora de la Costa – A.C.C. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Foto 13 Vista del Asentamiento Humano Cinco Cruces. Abril, 2005. 

Foto 14 Vista del local de la Asociación Colonizadora de la costa. 
Diciembre, 2005. 
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 Nuevo Ayacucho 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Foto 15 Vista del límite entre el Asentamiento Humano Cinco Cruces y 
Asociación Colonizadora de la costa. Enero, 2005. 

Foto 16 Vivienda de adobe en Centro Poblado Menor Nuevo Ayacucho. 
Diciembre, 2004. 
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Foto 17 Vivienda de material noble, con poza para agua. Enero, 2005. 

Foto 18 Centro educativo de Nuevo Ayacucho. Enero, 2005. 
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Foto 19 Vista de Nuevo Ayacucho. Enero, 2005. 

Foto 20 Pobladores de Nuevo Ayacucho. Enero, 2005. 
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ANSWER TO OBSERVATIONS CONTAINED IN 
REPORT No. 118 – 2005 OF MEM - DGAAE 

1. Indicate the location, in UTM coordinates, of refuse dumps that will be implemented for 
the project, and their design characteristics.  Submit drawings with views of the plant 
and an outline of the layout of the refuse dumps.  

It has been contemplated to use three (3) dumps to deposit the overburden removed during the 
quarry preparation and the stripping of surface and meteorized material.  The location of the three 
dumps is shown in Figure 1.1 (see Attachment 1) as well as the reference UTM coordinates, 
storage capacity and maximum height of each refuse pile. 

Figure 1.1 shows the typical sections of the three dumps.  The average deposition slope will have 
an angle of 35 degrees, which is a reasonable parameter for this type of dumps, considering the 
type of material and the absence of pore pressure in the rocky mass.  Taking into account the 
conditions of the base soil, as well as the total absence of organic material or inadequate soil, no 
work will be required to prepare the foundation.  

The dumps have been designed to handle an estimated maximum amount of overburden that will 
be produced during the quarry development. It was estimated in approximately 2.7 million cubic 
meters, taking into account a conservative swelling factor of 1.5 for the volume of material on site.  
Part of the deposited material may be reused as gravel for the construction and maintenance of the 
access road and also as material to be added to produce concrete in the construction of the LNG 
plant facilities, which would reduce the amount of material to be disposed of in the dumps. 

Access will be gained to each dump through 25 m-wide access roads with gradients of no more 
than 9%, unless changes are required by the conditions. 

2. Submit drawings showing the design characteristics of water canalization works in the 
Culebrillas ravine. 

Based on the hydrological calculations made by Golder in the studies: Transportation System for 
Camisea Project Gas and Condensate, River Engineering, Coastal Sector – Highland Sector – 
Jungle Sector prepared for Techint S.A.C. (May 2003) and Flooding Danger in Pampa Melchorita 
prepared for Peru LNG SRL (February 2005), the precipitation level for a 150 year return in the 
ravine headwaters that could produce extreme discharges was calculated. Table 2-1 shows the 
precipitation values for several periods.  See also Figure 2.1  (Attachment 2). 

Table 2-1 Maximum Extreme Precipitations in the Vicinity of the LNG-2 Quarry 

Station Altitude Annual Mean 
Precipitation 

(mm)

Max 24-hour 
precipitation 

(mm)

Maximum Precipitation 
for 150-Year Return 

(mm)
Cañete 150 15.6 23.0 35.9 
LNG 2 Quarry (1) 1000 17.0 25.0 36.0 
Huancano 1 027 20.6 27.5 36.0 
Huamaní 1 050 12.4 33.5 51.1 
Tambo 3 250 404.9 43.0 68.4 

(1) Estimated data 

Based on the estimated precipitation levels hydrological calculations have been made to determine 
the flooding magnitude and characteristics for a 150-year return period in different points where the 
access road intersects the Culebrillas ravine and the cross sections in the points of interest shown 
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in Figure 2.2.  As shown by the results of the referred calculations and Table 2.2, the magnitude of 
the flooding would have the following characteristics: 

 In the intersection of the access road and Quarry (375 m elevation), the water sheet would 
be 4 cm high and 180 m wide. 

 In the intersection of the access road, immediately downstream the Quarry  (882 m 
elevation), the water sheet would be 15 m high and 28 m wide. 

 In the upper part of the Ravine (970 m elevation) the water sheet would be 9 cm high and 
16 m wide.

Table 2-2 Flood Analysis of the Culebrillas Ravine Basin 

Intersection of the Culebrillas Ravine with: 

Parameter South Pan-
American 
Highway 

Access Road to 
Quarry 
(375 m 

elevation) 

Road
Downstream 
the Quarry 

(882 m 
elevation) 

Upper Part of 
the Quarry 

(970 m 
elevation) 

Basin Area (km2)
84.8 47.0 27.0 10.0 

Flow for a 150-year return 
(m3/s) 10.22 7.8 5.2 2.5 

The flooding volume calculated for a 150-year return does not justify special works to support and 
channel the avenues in the aforementioned intersections of the Culebrillas ravine.  However, the 
following methods, as well as other options, will be taken into account in order to avoid impacts on 
the drainage patterns: 

 In the intersections of the access road with the Culebrillas ravine (375 and 882 m 
elevation) the road will not be built at a height that could block it and thus maintain the 
natural width of the ravine and allow the water to flow. 

 In order to avoid the risk of flooding into the quarry by the occurrence of flooding from the 
upper part of the ravine, at 970 m elevation, the natural channel of the ravine will be 
maintained unobstructed, keeping the natural berm on the right bank of the ravine over 
elevated, to act as bank protection (See Figure  2-2). 

3. It has been pointed out that fuel pumps will be installed in the Quarry and Plant 
respectively to store fuel for machinery and equipment to be used in extraction 
operations. Indicate whether appropriate steps are being taken to secure the respective 
installation and operating permit and also indicate the capacity of the tank and how 
many pumps will be installed. 

According to Supreme Decrees No. 045-2001-EM and No. 030-98-EM, Regulations for the 
Marketing of Liquid Fuels and other Hydrocarbon By-products, Direct Consumers cannot market 
fuels with third parties.  For this reason, PERU LNG will not acquire fuel for quarry extraction 
operations.  Rather, the Contractor to be hired will directly process the Registration Certificate for 
Direct Consumers with mobile facilities before the General Bureau of Hydrocarbons (DGH) of the 
Ministry of Energy and Mines (MEM). 

When PERU LNG awards the contract for the quarry operations it will forward it to the DGAAE in 
order to advise it who the selected Contractor is.  Furthermore, said Contractor will determine, in 
accordance with the provisions set forth in Supreme Decree No. 151-93-EM, Regulations on Rules 
for Hydrocarbon Refining and Processing, and Supreme Decree No. 052.93-EM, Safety 
Regulations for Hydrocarbon Storage, how many pumps will be installed on site, the details on the 
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secondary containment system with the use of a geomembrane and the capacity each one will 
have, requesting the respective permit from the DGH for its evaluation and approval. 

4. Submit drawings and describe the characteristics of the grease trap (water from the 
machine yard) and of the residual water impounding and treatment system 
(sedimentation and percolation pond) considered in the project.  

The equipment wash area will have a concrete base with a gutter surrounding the perimeter to 
collect water and direct it to the grease trap.  The grease trap will consist of a chamber where the 
speed of water will be reduced in such a way that grease will be able to float and be collected on 
the surface. This chamber will have a sluice located at a lower level so as to enable the water to 
exit without absorbing the accumulated grease. Figure 4.1 (See Attachment 4) shows the typical 
design of a grease trap.  

The residual water impounding and treatment system will consist of a sedimentation pond and a 
percolation field.  In the sedimentation pond, the solids coming from gray or black waters will be 
collected. The sedimentation pond will be designed to treat the volume of water estimated on the 
basis of number of people and soil conditions. Solids will be collected and the treated effluent will 
pass to a pierced pipe system that will allow extending the percolation area for water disposal. 
Figure 4.2 and Figure 4.3 (see Attachment 4) show the typical design of a sedimentation pond and 
seepage field. 

5. Indicate how many powder magazines will be built in the project area and their location 
in UTM coordinates; furthermore, submit a technical design thereof. 

Powder magazines to store blasting agents, dynamite and blasting accessories will be built 
separately on a surface area in the project site located in such a way so as to prevent incidents, 
making sure they are located in a dry and ventilated area, are not exposed to sudden changes in 
temperature and are protected against theft. The technical design of the infrastructure is based on 
storage per classified categories of explosives and in accordance with the provisions contained in 
the Regulations on the Control of Explosives for Civil Use, Supreme Decree 019-71-IN and all the 
legislation in force. Figure 5.1 (see Attachment 5) shows the typical design of powder magazines. 

 A typical powder magazine for blasting agents (ANFO): on a high, roofed and adequately 
equipped surface. 

 A typical powder magazine for dynamite: a 6-meter container will be fitted out, modified, 
adapted and conveniently equipped to store dynamite. 

 A typical power magazine for blasting accessories: a 6-meter container will be fitted out, 
modified, adapted and conveniently equipped to store blasting accessories. 

 A berm will be built around each individual powder magazine as a safety measure to 
contain an explosion. 

 A fence will be erected around the berms and powder magazines. 

In summary, each product must be stored as per the manufacturer’s recommendations and the 
current regulations; they will be piled by lots, leaving free spaces of a distance of 0.6 to 1 meter, so 
as to allow proper ventilation.  

The proposed location of the powder magazines is shown in Figure 5.2 (see Attachment 5) and 
their estimated UTM coordinates are:  8547294 North and 376739 East. 

Pursuant to Article 215 of the Mining Safety and Hygiene Regulations, superficial powder 
magazines must satisfy the following requirements: 
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 They must be protected on the inside and outside against fire and must have dry chemical 
powder extinguishers to put off fires in and outside them. 

 The door must always be closed and locked and only authorized personnel will be admitted 
with the proper precautions. 

 Every electrical installation must be piped and circuit breakers will be spark proof. 

6. Submit explosive management, transportation, storage and destruction plan.  

Following are guidelines on handling, transportation, storage and destruction of explosives in the 
quarry operations. 

6.1 Handling

Explosives, blasting agents and blasting accessories will be handled in strict compliance with 
Articles 222, 223 and 225 of the Mining Safety and Hygiene Regulations, Supreme Decree No. 
046-2001-EM, administered by the mining compliance-monitoring area of the Ministry of 
Energy and Mines, the Regulations on the Control of Explosives for Civil Use, Supreme Decree 
No. 019-71-IN administered by DICSCAMEC and all the provisions on this matter contained in 
the legislation. 

6.2 Transportation 

All explosive material will be transported in strict compliance with the provisions contained in 
Articles 221 and Article 225 for Anfo, of the Mining Safety and Hygiene Regulations, Supreme 
Decree No. 046-2001-EM, 046-2001-EM, the Regulations on the Control of Explosives for Civil 
Use, Supreme Decree No. 019-71-IN and all the provisions on this matter contained in the 
legislation. 

Transportation is fundamental to reduce the risks of fire, detonation, theft and handling by 
unauthorized people. Transportation will be conducted only by competent people with sufficient 
knowledge of how sensitive it is and in vehicles in perfect state of operation, carrying flags, 
extinguishers and other implements required by the regulations. 

6.3 Storage

The provisions regarding Anfo set forth in Articles 216, 217, 218, 219, 220 and 225 of the 
Mining Safety and Hygiene Regulations, Supreme Decree No. 046-2001-EM, the Regulations 
on the Control of Explosives for Civil Use, Supreme Decree No. 019-71-IN and all the 
provisions on this matter contained in the legislation will be observed. 

Explosives and detonators will be stored separately in independent magazines and keeping a 
prudential distance from one another. No other material will be stored or any type of work will 
be performed in the magazines. Detonating cord will not be stored together with other 
detonators. 

Explosives, blasting agents and blasting accessories must be stored and protected from fire, 
theft and deterioration; the atmosphere must be dry, clean and well-ventilated;  they must be 
equipped with extinguishers, inviolable locks and effective vigilance. 

6.4 Destruction of explosives

The provisions set forth in Annex 1 and Annex 2 of the Mining Safety and Hygiene 
Regulations, Supreme Decree No.  046-2001-EM, will be followed: 

Dynamite and Packing:
1. When dynamite turns a very dark color or becomes soft and pulpy, or shows other 

signs of decomposition, it must be destroyed. 
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2. Once decomposed, it must be handled with extreme care, especially if it is coming out 
of the cartridges. 

3. In order to destroy the dynamite, it will be burned at a distance of no less than 300 
meters from any house, railroad track, road or place that may be inhabited. 

4. No more than 100 pounds (two boxes) of dynamite should be burned at the same time. 
5. Containers will be opened without using iron or any other metal tools and the 

cartridges will be removed and laid on the ground, taking care of not forming piles. 
6. If the dynamite is too humid to burn easily, it may be sprinkled with a little petroleum. 
7.  Use an ignition cord or paper or wood chips or other inflammable material, at a 

distance of no less than 50 meters from the dynamite, in order to make flame and light 
it . 

8. Immediately after lighting the cord, paper or wood chips, withdraw to a reasonable 
distance until the dynamite has completely consumed itself. 

9. Boxes, papers and packing must be piled and burned separately, adopting the 
corresponding precaution measures. 

10. Whenever a greater quantity of dynamite must be destroyed, a new site must be 
chosen for each operation, adopting the corresponding precautions. 

Black Powder: 
Black powder that has gone bad will be destroyed in quantities of no more than 100 pounds at 
a time. 

Detonating cord: 
In order to destroy detonating cord that has deteriorated due to handling or physical agents, 
the procedure described for the destruction of dynamite will be followed; it must be unrolled 
from the reel and cut in sections of no more than three meters; the cord sections may be 
placed next to each other at a distance of no less than 2.5 centimeters. 

ANFO: 
Will be destroyed by burning it in the same way as dynamite in quantities no larger than the 
critical mass. If the quantity is much larger, it may be thrown into a water mass for degradation. 

Slurries:
Must be shot in an adequate place, preferably covered with sand or dirt. 

Primers o Boosters: 
Must be shot in an adequate place, preferably covered with sand or dirt. 

Igniter cord and fast fuse: 
Must be burned in quantities of no more than 10 kilos adopting the same safety measures used 
for dynamite.

Destruction of  Blasting Cap and Fuses: 
1. Will be destroyed only by personnel especially trained on this matter. 
2. Deteriorated or unusable regular blasting caps and electrical fuses must be destroyed. 
3. No more than 100 units will be simultaneously destroyed. 
4. To destroy them, a 50 cm. deep hole will be dug on the ground, where the blasting caps 

will be placed and covered with loose dirt or sand. 
5. The shot will be made using electrical fuse, taking the necessary precautions for this type 

of work. 
6. For no reason will deteriorated blasting caps be thrown into water masses or buried without 

being shot. 

Attachment 6.1, Chapter 16, Safe Use of Explosives of Blasting Agents of the Practical Blasting 
Manual of  EXSA is attached hereto. 
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7. Indicate pre-blasting safety measures to be adopted.  

Blasting shots will be done in compliance with Articles 226, 228, 229, 232, 233, 234, 235, 236 and 
237 of the Regulations on Control of Explosives for Civil Use, Supreme Decree No. 019-71-IN and 
the provisions on this matter contained in the legislation for open pit mining operations. The main 
measures are: 

1. Blasting will always take place during the daytime and at the same time, preferably at the 
end of the shift; special care will be taken in verifying that workers have left the area and 
are at a minimum distance of 500 meters. 

2. The time and place of the blasting will be announced in notices duly posted for the 
information of supervision and workers. 

3. The operations supervisor will proceed to hand over the mine to the person responsible for 
the blast, with the electric lines without power, the machinery in pre-established places and 
the personnel evacuated to safe places. 

4. 10 minutes prior to shooting continuous warning signals will be issued through sirens until it 
has been completed. The sound of the siren must have a range of no less than 500 
meters. This obligation may be complemented with other communication systems. 

5. In adverse weather situations, such as storms, the charging of bore holes will be 
suspended until the risk of contact of an electric discharge with the explosives as passed. 

6. The supervisor and persons in charge of blasting will make a final verification that the area 
has been evacuated, making a final inspection of the area of equipment and facilities near 
the shooting area. 

7. Prior to the established signal and with the relevant authorization, the shot will be fired 
ordering the continuous sound of the sirens. Once the danger has passed, 5 minutes after 
the blast, it will be verified that all the bore holes have been detonated in order to reopen 
traffic and pick up the guards. 

8. The condition of electric cables, posts, isolators and equipment will be rechecked to 
reconnect the electric power to the pit, provided they are in good condition and have not 
been affected by the shot. 

9. Systematic inspection procedures of the workings prior to and after the shot will be 
established. 

10. The parameters for burning a one-meter slow fuse will be 150 to 200 or 50 to 60 sec/foot; 
no defective fuse or fuse exceeding these limits shall be used. 

Attached is Attachment 6-1: Safety blasting and handling of explosives and Attachment 7-1: 
Regulations on Control of Explosives for Civil Use 7–2 Explosive Products (EXSA). 

8. Indicate what measures will be adopted to mitigate noise and particle emission from 
vibrating screen. 

The vibrating screen will produce noise (approx 100 to 110 dB) due to the flow of materials on the 
screen and the operation of the motor.  The production of this noise is inevitable. 

According to the “Environmental Guide for the Management of Noise Problems in the Mining 
Industry”, the recommended mitigation measures are the enclosure of the equipment and/or 
placement of elastic frames with a non-metallic buffer in the equipment.  However, the quarry is 
located far away (more than 20 km.) from populations and, therefore, the noise produced by these 
screens will not impact any population. Therefore, the use of such mitigation measures will have no 
effect on the exposure to the population. 

In the quarry, the vibrating screen is located distant from the offices and, therefore, exposure to the 
quarry personnel is limited to that strictly necessary. Mitigation measures will be limited to the 
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mandatory use of hearing protective equipment for the personnel working in areas with high noise 
levels, as well as the rotation thereof. 

The rock selection process will emit particles adhered to them. Since the exploitation of 
granodioritic rocks is sought in this quarry, the number of particles emitted by the screen will be low 
and the emitted particles will settle within the facilities of the quarry itself. As it has been mentioned 
before, the quarry is distant from the local population. Furthermore, the quarry is wind down the 
local population. 

Therefore, it has not been contemplated to mitigate the emission of particles from the vibrating 
screen since the nature of the quarry and the location thereof will prevent particle emission from 
affecting inhabited areas. 

9. Clearly detail the project stages since it has been stated that diamond exploration will 
be carried out in the project areas. 

Diamond exploration planned during the pre-development phase has been replaced by a more 
costly test blasting program that was carried out during July and September 2005 to provide more 
performance information to complement seismic studies and mapping that had already been 
completed. Diamond drilling may or may not be used in the future during the performance of the 
project, depending on the option chosen by the contractor. 

10. No results have been submitted on the exploration conducted, such as reserve 
estimates (proven and probable) and determination of physical-mechanical parameters 
of intact rock and rocky massifs, as well as assays on vibration, seismic refraction, and 
stability analysis (stereographic projection). 

The proven reserves of the selected area have been estimated at 46 Mm3 of useful rock, with 
additional probable reserves of 11.5 Mm3.  This quantity is conservative, since it represents only 
the superficial area which is easily accessible for rock exploitation. The aforementioned quantities 
have been estimated by sectioning every 50 m of the area selected for the quarry. The sections 
have been assessed only 100 m under the lowest level of the section and a 20 m stripping has 
been assumed in all of them, in such a way that the aforementioned volumes will reflect very 
conservative estimates.  The reserve evaluation is explained in detail in Attachment 10. 

During the initial exploration of the LNG concession area, two rock samples were obtained (MCC-1 
y MCC-2) for lab assays. The results of the petrographic assays conducted on these samples are 
shown in Table 10.1. 

Table 10-1.  Petrography Results 

Petrography Results 
Sample Number Rock Type 

MCC - 1 Hypabyssal granodiorite with diorite xenolite 
MCC - 2 Crystalline granodiorite 

The physical and mechanical properties of the samples indicated in Table 10.1 are shown in Table 
10.2. The assay records are shown in Attachment 10.1. 
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Table 10-2.  Physical and mechanical properties of the rock samples 

Summary of rock lab assays 

Sample
Number

Simple
Compression 

Resistance 
(MPa)

Abrasion  
(loss %) 

Durability 
(loss %) 

Specific 
Gravity 
(TN/m3)

Porosity 
(%) 

Absorption 
(%) 

MCC – 1 154.6 23.9 2.70 2.65 0.45 0.17 
MCC – 2 162.9 19.3 2.04 2.76 1.58 0.21 

The results of the lab assays are within the ranges required for a breakwater project and the 
designer’s specifications. The results show that the assayed rocks have a good physical and 
mechanical quality and are resistant to chemical aggressiveness, although the assayed samples 
have been obtained from outcroppings. 

The vibration, seismic refraction and stability analysis assays (stereographic projection) are 
attached in Attachment 10. 

11. Submit drawings of geological section and probable reserves, duly signed by a 
specialist.

Please refer to point 10.1 of question 10 for this answer, as well as to the sections signed by the 
specialist. 

12. Submit bench design and longitudinal sections, as well as design of final quarry 
boundaries, duly signed by a specialist. 

The exploitation of granodioritic rock in LNG-2 Quarry considers the following bench design criteria: 

Bench Height (H): 6 to 10 meters 
Bench Width (AB): 8 to 12 meters  
Slope: 1/5 (1 in horizontal and 5 in vertical)  to 1/6 (1 in horizontal and 6 in vertical) 

The design of the final quarry boundaries, as shown in Figure 12.1 (see Attachment 12) is 10 to 30 
meters of bench height, 4 to 6 meter of bench width and final slope angles of 40 degrees for the 
benches in the highest elevation and 60 degrees on average for the benches exploited under the 
1130 m elevation. 

Figure 12.1 signed by a Mining Engineer is attached to this report. 

13. Submit mesh design and drilling progress. 

13.1 Drilling mesh design 

For the characteristics of the rocky massif, mainly consisting of granodiorite, and the specifications 
of the final product to be used in building the breakwater shown in Table 16.1 of answer 16, the 
typical drilling mesh described in Table 13-1will be used. 
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Table 13-1  Typical drilling mesh 

Parameters Symbol Ratio Range (m) 
Burden (m) B  3 to 5 
Spacing (m) E  2.5  to  4 
Height (m) H  6 to 10 
Overdrilling. (m) SP 0.1 of H 0.6 to 1.0 
Inclination   Vertical to sub vertical 

Figure 13.1 shows the typical design of the drilling mesh and Figure 13.2 (see Attachment 13) 
contains the drilling drawing. 

13.2 Drilling progress 

The rock required to build the breakwater is 1,879,000 m3 or  3,423,000 MT, for which it is required 
to move on site a total of 4 million m3 or 7,600,000 MT of rock (useful rock + overburden), as 
detailed in Table 13-2. 

Table 13-2 Estimated volume of rock to be exploited in LNG-2 Quarry 

 million 
M3

million 
MT Swelling 

Overburden/rock 
ratio

Breakwater 1.88 3.4 1.455  
Quarry     
Useful rock 1.3 3.4   
Overburden 2.7 4.2 1.70 1.23:1.00 
Total Quarry 4.0 7.6   

In order to achieve this production (18 months) and considering drilling during the preparation 
stage (4 months) it is necessary to drill approximately 449,000 meters of boreholes of up to 11 
meters deep, as stated in Table 13.3. 

Table 13-3 Estimated drilling requirements in the quarry      

Unit Preparation Exploitation Total or average 

Rock production Million m3 0.93 3.10 4.03 
Estimated time Months 4 18 24 
Specific Drilling Meter/m3 0.11 0.11 0.11 
Total drilling meters 103,577 345,258 448,835 

Monthly meters/month   20,402 
Daily Meters/day   681 

Hourly Meters/hour   29 

Boreholes with diameters between 3.0 and 4.5 inches will be drilled, using a hydraulic track drill. 
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14. In response to the questions made by the attendees with regard to blasting performed 
which had a negative impact on the population, the company said that controlled 
blasting would be used. Owner is required to submit everything related to the mining 
cycle and explain everything related to controlled blasting.     

The mining cycle consists of Drilling, Blasting, Hauling, Classification and Transportation. These 
operations are described in detail in Attachment 14. 

Controlled blasting will consist of the use of low energy blasting material placed in boreholes very 
near to each other, which are shot in a controlled manner with delays of milliseconds or the time 
required to create and control the formation of a crack or continuous breakage pattern, which limits 
the final surface of a cut; it contributes to reduce vibration and over excavation and the projection of 
fragments. Controlled blasting is described in detail in Attachment 14. 

15. Submit a section drawing of quarry progress, duly signed by a specialist. 

Figure 15.1 (see Annex 15) shows the section drawing of the quarry for a semi-annual progress 
and the sectors of the quarry bench to be mined. This drawing is signed by a specialist. 

During the first two six-month periods approximately 80% of the total material required for the 
breakwater will be produced. Table 15-1 describes the progress of the quarry exploitation 

Table 15-1.  Quarry Exploitation Progress

Semi-annual period Million  m3 Benches 

I 1.69 980, to1130 

II 0.80 1000 to 1050 

III 0.62 980 to 1010 

Total 3.11  

The mining planning has been structured based on the useful rock required to build the breakwater. 

16. Submit a slope stability study and mining design. 

The answer to the slope stability study is contained in answer 10. 

In order to address the mining design, Attachment 16 contains a summarized presentation of the 
geology and a general description of the LNG-2 Quarry development project. 

17. Submit the environmental management plan for rock transportation and storage and 
indicate the exact storage site.  

The rock produced in the quarry will be classified and deposited in a Classification and Storage 
Platform (CSP) located approximately 1,000 meters west of the quarry, as shown in Figure 17.1 
(see Attachment 17). This site will cover an area of approximately 6 hectares and will be divided 
into four sectors. 

Sector 1 (and sub-sectors) to store rocks of over  2 MT (Assembly Rock) 
Sector 2 to store unclassified rock. 
Sector 3 to store classified rock. 
Sector 4 for the location of the static screen. 
Sector 5 for the crushing and classification site. 
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Rocks of over 2 MT will be transported from the quarry to the CSP by 60-90 MT dump trucks. 
Before being hauled in the quarry, the largest rocks will be classified in the quarry bench through 
the use of bulldozer or front-end loaders equipped with hydraulic hammers. Classified rock will be 
deposited in sector 5 in the respective sub-sectors, depending on the size of the rock.  

These operations will be performed throughout the day.  Both the hauling area in the quarry and 
CSP must have adequate lighting for safe night work. 

Material smaller than 2 MT will be transported from the quarry to sector 2 of the CSP to be then 
classified in the static screen equipped with an 8” mesh. The material retained in the 8” mesh will 
be stored in sector 3 and labeled as Nucleus material.  The material that passes the 8” mesh will 
be processed in a classified plant to produce filter or stratification material to be placed in the 
breakwater. The finest material will be transported and deposited in refuse dump No. 3.  

CAT 980 front-end loaders and 30-ton dump trucks will be used in classification, transportation and 
storage operations. 

Rocks will be transported to the planned shipping point at Melchorita Beach using 30 MT dump 
trucks and 20 MT capacity carts.  Rocks may be transported directly from the quarry to Melchorita 
Beach or from the CSP to Melchorita Beach.  The nucleus, filter and stratification material will be 
transported using 30-MT dump trucks from the CSP to Playa Melchorita. 

Measures to control dust produced during the transportation and storage of rocks will contemplate 
the periodic watering of critical areas by tank trucks for the purpose of maintaining humidity levels 
of approximately 5%. 

Also, a speed limit will be established for vehicles in the quarry and access road. The maximum 
speed in the quarry will be 30 km/h.  The speed limit in the access road will be 60 km/hr.  If particle 
monitoring results show values above the applicable standards, the speed will be reduced, the use 
of fresh water or sea water will be increased for dust control purposes, or agglomerating agents will 
be applied to reduce emissions in order to meet air quality standards. 

The contractor must provide laborers, as well as basic equipment, protective masks and goggles in 
areas where due to operating reasons it is impossible to control dust, such as the vibratory screen. 

18. Indicate from where water will be obtained for household and industrial consumption. 

The contractor will provide water to the personnel for household consumption in sealed bottles or 
boxes from a local distributor or the city of Lima or from an authorized water well which may be 
stored and treated at the work site. The water to be used in wash basins and showers in the locker 
rooms may be brought from the Cañete River or from an authorized well and stored and treated at 
the work site.  If there is water available in the desalination system of the LNG plant, it may also be 
used as water source. The contractor will provide water with treatment as required to meet World 
Health Organization specifications of water for human consumption, wash basins and showers as 
well as the specifications set forth in the General Water Law. 

Water to be used to wash equipment and machinery will be untreated water and may be brought 
from the Cañete River or from well authorized for this purpose. 

Water to be used for dust control purpose will come from the sea, the Cañete River, authorized 
wells, treatment system effluent after passing through the grease trap or water from the LNG plant 
desalination system. 
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19. Indicate from where borrow material will be taken and the approximate volume thereof.  

The main access road has two defined sections, the first section has a length of 12 kilometers 
starting from the South Pan-American Highway (up to 375 m elevation), where most of the land 
consists of eolic sands. 

The second section, where the access trace runs along the back of the ravine, the predominant 
material in this section being conglomerates with abundant boulders and gravel in a sandy-silty 
matrix.

The material that will make up the sub base and base represents a total approximate volume of 
155,000 m3, of which 48,700 m3 is for sub base and 106,300 m3 is for base or surface.  For 
ballasting of the access roads it has been estimated to use material from the LNG quarry itself. If 
more material is needed, it will be obtained from quarries duly registered and authorized located in 
the Province of Chincha and Cañete or other areas. 

20. The maps and drawings submitted have not been duly signed.  Owner is required to 
submit the following maps duly signed: Project Location Map; Location of LNG-2 Quarry 
Operations Area; Cadastral Unit Map; Map of Visual Basins and Satellite Image Map, 
duly signed. 

Attachment 20 contains a signed copy of the referred maps, with the exception of the Location map 
of the LNG-2 quarry operations, which has been replaced by Figure 1-1, Dump Pre-Design 
(Attachment 1). 

21. Submit a political map of the Grocio Prado district and the San Vicente de Cañete 
district, identifying the LGN-2 non-metallic mining concession. Also identify all 
populated centers within the project’s area of influence, at 1/25000 scale  

Figure 21-1 (see Attachment 21) shows political map of the Grocio Prado and San Vicente de 
Cañete districts, with the populated centers located in the Project’s area of influence.  However, 
due to the size of the drawing required, the information is shown in an A2 size map at a 1:100 000 
scale.

Figure 21-1 shows that there are no populations nearby the location of the quarry. 

As it is public knowledge, these figures are referential and are based on the information available in 
INEI and in the National Geographical Institute, since presently the territorial delimitation between 
the Cañete and Chincha provinces is pending the issuance of a Law by the Peruvian Congress. 

22. There is no detailed statistical information on education and health aspects in the direct 
influence areas defined. Only data from one district is shown for each case. 

At it has been defined in the EIA, the project’s direct area of influence contemplates the San 
Vicente de Cañete and Grocio Prado districts, since there is no population whatsoever in the area 
where the quarry is located. In Peru, information on education and health only exists up to district 
level. Therefore, information at this level was submitted for the districts of the direct area of 
influence. This information was complemented by primary information that included surveys, focal 
groups and interviews, mechanisms that provided information on the general characteristics of 
education (level of study reached, if they are currently studying) and health (number of live born 
children, most frequent diseases in children and adults, place where medical care is obtained, etc.). 
The information previously described has been presented in Sections 5.4.3.2 and 5.4.3.3 of the 
social baseline.  

Additionally, tables 22-1 and 22-2 present the information regarding the educational level recorded 
by the National Institute of Statistics and Information Systems (INEI) during the 2005 National 
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Census conducted in July and August 2005 (information collected after the EIA was filed) for the 
referred districts (San Vicente de Cañete and Grocio Prado, respectively). The 2005 Census did 
not collect any information on health in the population. 

Table 22-1. Educational Level at San Vicente de Cañete District 

Categories Cases Percentage 
No level        2,747.0 6.77% 
Initial Education        1,315.0 3.24% 
Incomplete Primary Education        7,694.0 18.97% 
Complete Primary Education        3,637.0 8.97% 
Incomplete Secondary Education        7,397.0 18.24% 
Complete Secondary Education        9,502.0 23.43% 
Incomplete Non-University Superior 
Education        1,635.0 4.03% 
Complete Non-University Superior 
Education        3,448.0 8.50% 
Incomplete University Superior Education        1,192.0 2.94% 
Complete University Superior Education        1,992.0 4.91% 
Total      40,559.0 100.00% 

Source:  2005 INEI Census. 

Table 22-2. Educational Level at Grocio Prado District

Categories Cases Percentage 
No level        1,085.0 6.34% 
Initial Education          403.0  2.35% 
Incomplete Primary Education        4,359.0 25.46% 
Complete Primary Education        1,810.0 10.57% 
Incomplete Secondary Education        3,164.0 18.48% 
Complete Secondary Education        3,709.0 21.66% 
Incomplete Non-University Superior 
Education          762.0  4.45% 
Complete Non-University Superior 
Education        1,112.0 6.49% 
Incomplete University Superior Education          322.0  1.88% 
Complete University Superior Education          395.0  2.31% 
Total      17,121.0 100.00% 

Source:  2005 INEI Census. 

23. Statistical data must be extrapolated between the sample and the universe in order to 
learn the potential impacts of the project. 

The statistical information extrapolated in the Assessment filed reflects the variables identified for 
the Social Baseline. The social aspects have been identified and determined to learn the possible 
social, economic, cultural and environmental impacts that the development of the LNG-2Quarry 
Project would produce. 

The impact possibilities were based on chain networks and on a matrix analysis of the activities 
performed in contrast with the social baseline obtained during the field work performed 
(methodology with qualitative and quantitative techniques).  To this end, the situational context was 
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taken into account, the location of the population and the places where economic and social 
activities would be performed with respect to the project location. 

The universe of the study and the sample are representative with respect to the objective 
population (Reference table 5.4-39 Distribution of the sample according to district and locality). 

The poll conducted (the final sample was 480 homes) considered relevant variables that allowed 
characterizing the socio-economic aspects of the local population within the direct scope of 
influence of the project and, among others, learn the dynamics of the environment, forms of 
organization, security of the localities. 

Within the scope of the quarry development process and use of the road, the adverse social 
impacts that could occur as a result of the activities are minimal, as identified in the Assessment. 
The impacts would be mostly positive and mainly due to the generation of local employment and 
boosting of trade and services in the cities (Reference 6.3.2 Favorable impacts, pages  6-18). 

24. The Contingency Plan has not considered evacuation and/or assistance procedures in 
the event of possible impact to third parties caused by traffic and/or development of the 
quarries.

Due to the location of the project components and the use of private roads that are separated from 
public roads, the impact upon third parties resulting from vehicle traffic and/or quarry development 
is very unlikely. 

However, measures have been established in the Environmental Management Plan (EMP) to 
reduce the possibility of impacting third parties by traffic or quarry exploitation. These measures 
are:

 Training of drivers in risks associated with the transportation phase 
 Posting of signs warning of the existence of populated areas and speed restrictions in 

areas located nearby populated centers, if applicable. 

In the event of accidents involving third parties in spite of the preventive measures implemented, 
the same contingency procedure used for accidents involving workers will be used, taking these 
people to the nearest health care facility. 

25. The Closure Plan does not mention anything on the destination of roads built, and could 
encourage population growth resulting from labor expectations. 

In accordance with the current legislation, PERU LNG must submit a detailed closure plan one year 
following the approval of the EIA for the approval of the competent authority. The destination of the 
road will be established in said plan.  

PERU LNG will consult with the owner of the land of the place where the access road is located on 
the option to close it or give it another use once the project has been completed.  

In the event the roads are not removed by agreement with the owner, this will not increase the local 
population due to labor expectation since no permanent activities are anticipated in the quarry once 
the project has finalized. 

26. In the study nothing is said on local labor hiring procedure, and in what stage of the 
project it will be required. Moreover, the type of benefits the hired local workers should 
expect must be specified in order to avoid future social conflicts due to misinformation. 

The construction of the access road, fitting out of temporary facilities and installation of equipment 
in the quarry, will last approximately 12 months. The hiring of personnel for these activities will be 
minimal.
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The operation and transportation stages are those that involve the hiring of a larger number of 
personnel (approximately 180 people among operators, laborers and carriers). It is anticipated that 
this hiring will be temporary and for a period of no more than 2 years. 

Local personnel will be hired directly by the construction contractor in accordance with its 
requirements and the capacity of each applicant.  The mechanism to obtain information on 
applicants will be advised to the interested parties in due course. 

The benefits granted to workers will be those set forth in the legal rules on this matter. This will be 
advised to each hiree prior to signing the employment contract. 

27. The assessment does not contain a schedule planned by the company to carry out the 
project, the construction of the under/overgrade crossing, as well as general activities 
to be performed, which the population should be aware of in order not to affect traffic 
and the day-to-day activities of the neighboring populations. 

Table 4-5 of the Project Description contains a general schedule of the project. The access road 
will be built and operated separately form any public road, thus achieving minimal interference with 
the neighboring communities. Likewise, the access to this private road will be restricted only to 
project vehicles. The road will cross the Pan-American Highway through a by-pass tunnel to avoid 
any interference with the public. This undergrade pass is currently planned to be built in early 2006 
and should be ready by mid-year, but this schedule could change depending on other project 
requirements. 

It is important to mention that the scope of this EIA for the quarry does not contemplate the under 
grade tunnel, which has been included in the EIA for the Liquefaction Plant. 

28. No relevant information on geology, structural geology, geomorphology and external 
geodynamics has been included, and neither on Seismicity and Geotechniques.  No 
indication has been given on what type of deposit the material will be obtained from and 
on the Environmental Management Plan to be implemented in order not to leave critical 
slopes or propitiate landslides or other types of earth moving. Owner must submit 
detailed information together with the corresponding Environmental Management Plans. 

Attachment 28 presents information on external Geology, Structural Geology, Hydrogeology, 
Geomorphology and Geodynamics, as well as on Seismicity and Geotechniques prepared by the 
consulting firm Golder Associates. 

With regard to the Environmental Management Plan for slope management, Golder Associates has 
prepared a  Stability Analysis and Recommended cut slopes (see Attachment 10) for each of the 3 
proposed geological areas. 

The resistance classification values of the massif for Area 2 (Rock Outcroppings with Little 
Residual Soil (K-grd//Q-el2)) and Area 3 (Outcropping of Massive and Fresh Rock (K-grd) are over 
40 and, accordingly, the slope stability will be governed by the orientation of discontinuities with 
regard to the slope analyzed, and the resistance to inter block cut. 

In the stereograms of Area 2 it may be seen that a pre-design slope with a 40º inclination is on the 
safe side, since it flatter than the critical slopes determined based on projections of discontinuities 
and wedges generated by the intersection thereof. On the other hand, in the Zone 3 stereograms it 
may be seen that the pre-design slope with a 60º inclination is on the safe side. 

Furthermore, the Environmental Management Plan (chapter 7) of the EIA also contemplates 
prevention and mitigation measures for slope protection. 
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Finally, the detailed Environmental Management Plans will be prepared by the contractor based on 
PLNG’s requirements and supervised by PLNG. 

29. No geotechnical data has been attached on the rocky aggregates or massifs that will be 
used, such as: resistance to simple compression, resistance to abrasion, elasticity 
modules, etc.  The rocky massifs or deposits to be developed should be indicated in the 
drawings, indicating the geotechnical characteristics mentioned in the foregoing point 
and the volumes to be exploited. It should also be stated where they will be used or 
what structures will be built with them. 

Refer to answers to questions 10, 11 and 28. 

30. Owner must attach geological models of the current status of the deposits and how they 
will remain after exploitation.

The quarry exploitation will not cause substantial changes in the geological model of the disturbed 
area. Figures 1.1, 12.1 and 15.1 illustrate the relief that will give rise to the main work related to the 
quarry exploitation. 

31. Company must clarify whether in site 1, according to Map M5-10, dated April 2004, 
signed by archeologist Karina Roxana Saavedra Guevera, approximately in the 
interception of UTM coordinates 8543900 North and 373600 East, a part of the Inca Trail 
could exist, where the access road to LNG-2 Quarry crosses. 

The pre-Hispanic road has sectors in which it has completely disappeared, especially in the areas 
located in the bed of the ravine (destroyed by the ravine channel). However, at the referred 
coordinates (UTM 8 543 900 North and 373 600 East) signs may be noted of the path of the pre-
Hispanic road. The initial trace of the access road to the LNG 2 Quarry overlapped this section.  
For this reason, as prevention measure the trace was changed to the northeast, distancing it from 
the indicated area.  At present, the trace does not affect this area that formed part of the trace of 
the pre-Hispanic road. 

32. Company must clarify whether it has obtained the Certificate of Non-Existence of 
Archeological Remains (CIRA) issued by the National Institute of Culture. 

Pursuant to the regulations of the National Institute of Culture, projects that exceed 5 km or 5 
hectares require an Archeological Evaluation Project prior to the issuance of the CIRA.  This PEA 
was already performed for the LNG 2 Quarry.  The Final Report thereof was approved the National 
Directorial Resolution No. 1354 dated September 30, 2005.  This resolution authorizes the 
issuance of the certificate of non-existence of archeological remains for the access road (21.400 
km) and the area of LNG 2 Quarry (500 hectares), subject to the posting of signaling in the 
identified archeological sites and the performance of permanent archeological monitoring during 
the works. 

33. Attached is a copy of the observations made by INRENA – Technical Opinion No. 148-
05-INRENA-OGATEIRN-UGAT.  

The answers to the observation made by  INRENA are included in Attachment 33. 
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34. Attached is a copy of the observations made by FRUTICULTURA ORGANICA – VIVERO 
TOPARA.  

PLNG commissioned Golder Associates to conduct a hydrogeological study of the Culebrillas 
Ravine and the Topara Ravine in order to address the concerns raised by the ravine’s population in 
the sense that activities in the quarry could affect their ground water resources. This study included 
a mapping of the hydrogeological conditions of both ravines, an inventory of water sources (wells 
and springs) in these ravines and an evaluation of the correlation of geological conditions of both 
valleys to determine whether a hydraulic connection exists. 

This study is submitted as Attachment 34 hereto.  In summary, it was concluded that during the last 
few years the Topara valley has experienced a progressive reduction of the water table due to the 
over exploitation of this resource. It was further concluded that there should be no impact upon the 
ground water resources of the Topara Ravine caused by the intrusive geological material in the 
area of LNG 2 Quarry since there is no hydraulic interconnection between the Topara Ravine and 
the Culebrillas Ravine. Moreover, it was concluded that due to the hydrogeological factors in 
reference, rock blasting in the ravine would only cause local fissures in the quarry basement, 
without reaching the Topara basin and, therefore, no water would be lost due to seepage in these 
fissures. 

Furthermore, the study prepared by Golder recommended the performance of quarterly monitoring 
to determine the ground water level in selected wells in order to be able to monitor the resource 
and verify the non-existence of a hydraulic interconnection between both ravines. 



 
 

Report Nº 118 – 2005 MEM-DGAAE  
 

ANNEX 1 



LEYENDA

CURVAS PRINCIPALES

CURVAS SECUNDARIAS

QUEBRADAS

PLANTA

1 : 5,000

Escala en Metros

300m150750

1. DATUM HORIZONTAL: PSAD 56.

2. DATUM VERTICAL: NIVEL MEDIO DEL MAR.

3. SISTEMA DE CUADRILLADO UTM CADA 250m, ZONA 18.

NOTAS

PREDISEÑO DE BOTADEROS
PERÚ-LNG-APOYO PERMISOS CANTERA-MELCHORITA

Ja
n

04
,

20
06

-8
:0

7p
m

Po
r:

W
illi

am
Yn

ga
H

:\P
ro

ye
ct

os
\2

00
5\

42
00

-A
m

bi
en

ta
l\0

59
-4

26
4

P
LN

G
-A

po
yo

Pe
rm

is
os

C
an

te
ra

-M
el

ch
or

ita
\0

4_
In

fo
rm

es
P

ro
du

ci
do

s\
03

_F
ig

ur
as

\D
ra

w
in

g
fil

e:
05

9-
42

64
_F

IG
-1

-1
.d

w
g

Dibujo .............................Fecha ...................................

Proyecto ............................... Revisión ..........................

FIGURA 1.1

W.Y.V.

S.A.059-4264

DICIEMBRE 2005

CARACTERÍSTICA DE BOTADEROS
VOLUMEN

DESMONTE (Mm3)
COTA MÁXIMACOORDENADAS DE REFERENCIABOTADERO

A 0.27 N 8'548,125.50      E 376,556.88 1,050

0.60 995B

1.84 970C

2.71TOTAL

N 8'547,774.80      E 376,527.16

N 8'547,522.07      E 376,199.85

COORDENADAS DE REFERENCIA
DE BOTADEROS

SOLO CONCEPTUAL
EL DISEÑO Y DETALLES FINALES

SERÁN DETERMINADOS LUEGO DE
LA ADJUDICACIÓN DEL CONTRATO



 
 

Report Nº 118 – 2005 MEM-DGAAE  
 

ANNEX 2 



8550000

8545000

8540000

8535000

8530000

35
50

00

36
00

00

36
50

00

37
00

00

37
50

00

38
00

00

CARRETERA
PANAMERICANA

SUR

50

50

100

100

150

150

150

175

175

175

200

200

200

225

225

250

250

250

275

275

300

300

300

300

325

350

350

400

400

600

600

800

800

800

1000

1000

1200

800

1000

800

600

600

400

350

325

300

275

250

225

200

175

150

125

100

50

1400

1600
1800

1000

1200

1400

1

2

3

5
4

6

7

8

9

10

11
12

13

CUENCA  C
AÑETE

IN
TE

R
C
U
EN

C
A 

P
AM

PA

C
IN

C
O

 C
R
U
CE

S

IN
TE

RCUEN
CA 

PAM
PA 

M
ELC

H
O
RIT

A

IN
TE

R
C
U
EN

C
A

PA
M

PA
 C

AÑ
ET

E

C
U
EN

C
A 

CU
LE

B
R
IL

LA

C
U
EN

C
A 

TO
PA

R
A

FLUJO DE
BARRO RECIENTE

INVASIÓN

CARRETERA SIN
ALCANTARRILLA

RA
M

AL
DE

RE
CH

O

Q = 0.64 m /s3

150

R
A

M
AL

IZ
Q

U
IE

R
D

O

Q = 0.32 m /s3
150

Q = 0.46 m /s3
150

V
EG

A
P

A
M

P
A

M
E

LC
H

O
R

IT
A

(V
E

G
A

) P
A

M
P

A
C

A
Ñ

E
TE

Q
U

EB
R

AD
A

ZONA VULNERABLE
2.2
C

2.2
C

2.2
B

2.2
A

RÍOS

CURVAS DE NIVEL 

CARRETERA ASFALTADA

LÍMITE DE CUENCAS

LEYENDA

LÍNEA DE TRANSMISIÓN

TROCHAS

MAPA DE LA CUENCA CULEBRILLA
PERÚ-LNG APOYO PERMISOS CANTERA-MELCHORITA

Ja
n

04
,

20
06

-8
:0

8p
m

Po
r:

W
illi

am
Yn

ga
H

:\P
ro

ye
ct

os
\2

00
5\

42
00

-A
m

bi
en

ta
l\0

59
-4

26
4

P
LN

G
-A

po
yo

Pe
rm

is
os

C
an

te
ra

-M
el

ch
or

ita
\0

4_
In

fo
rm

es
P

ro
du

ci
do

s\
03

_F
ig

ur
as

\D
ra

w
in

g
fil

e:
05

9-
42

64
_F

IG
-2

-1
.d

w
g

Dibujo .............................Fecha ...................................

Proyecto ............................... Revisión ..........................

FIGURA 2.1

W.Y.V.

S.A.059-4264

DICIEMBRE 2005

Escala en Metros

5,000m2,5001,2500
1:100,000

LÍMITE DE MICROCUENCAS

DATUM HORI ONTAL PSAD
DATUM ERTICAL NI EL MEDIO DEL MAR
SISTEMA DE CUADRILLADO UTM CADA ONA

NOTAS

SOLO CONCEPTUAL
EL DISEÑO Y DETALLES FINALES

SERÁN DETERMINADOS LUEGO DE
LA ADJUDICACIÓN DEL CONTRATO



DICIEMBRE 2005

059-4264 S.A.

W.Y.V.

FIGURA 2.2

Revisión ..........................Proyecto ...............................

Fecha ................................... Dibujo .............................

Ja
n

04
,

20
06

-8
:1

1p
m

Po
r:

W
illi

am
Yn

ga
H

:\P
ro

ye
ct

os
\2

00
5\

42
00

-A
m

bi
en

ta
l\0

59
-4

26
4

P
LN

G
-A

po
yo

Pe
rm

is
os

C
an

te
ra

-M
el

ch
or

ita
\0

4_
In

fo
rm

es
P

ro
du

ci
do

s\
03

_F
ig

ur
as

\D
ra

w
in

g
fil

e:
05

9-
42

64
_F

IG
-2

-2
.d

w
g

CARACTERÍSTICAS HIDRÁULICAS PARA
UNA AVENIDA DE 150 AÑOS DE RETORNO

PERÚ-LNG-APOYO PERMISOS CANTERA-MELCHORITA

400m200100
1 : 7,500

Escala en Metros

CORTE A - AA
(Cantera Aguas Abajo, Cota 970 msnm)

(Cantera Aguas Abajo, Cota 882 msnm)
CORTE B - B

DETALLE 1

Nivel Fondo Cauce
970 msnm

10 m

Nivel de Avenida
970.09 msnm

Nivel de Corte
980 msnm

Proyección
Corte Cantera

Terreno Natural

CORTE C - CC
(Cruce Carretera en Quebrada, Cota 345 msnm)

Sección C - C 
(Aprox. 8.7 Km 
Aguas Abajo)

S/E

NOTAS
DATUM HORI ONTAL PSAD
DATUM ERTICAL NI EL MEDIO DEL MAR
SISTEMA DE CUADRILLADO UTM CADA ONA

SOLO CONCEPTUAL
EL DISEÑO Y DETALLES FINALES

SERÁN DETERMINADOS LUEGO DE
LA ADJUDICACIÓN DEL CONTRATO



 
 

Report Nº 118 – 2005 MEM-DGAAE  
 

ANNEX 4 



0.5 0.050.05

0.
5

0.
05

0.
05

0.5

0.
1

0.
15

0.
15

0.66

0.
3

0.
48

F 4 F 4

VIENE DE COCINA
Y LAVADERO

PAREDES EN CONCRETO
O ADOBE

ARGOLLA
TOPA DE MADERA
O CEMENTO

SALIDA A TANQUE
S PTICO

CORTE TRANSVERSAL

TRAMPA DE GRASAS

4-1 Diciembre, 2005

TRAMPA DE GRASAS

ELABORADO POR:FECHA:FIGURA:

ESTUDIO DE IMPACTO AMBIENTAL Y SOCIAL
PROYECTO DE EXPLOTACIÓN DE CANTERA GNL-2

CAÑETE-PERÚ



A A

0.
60

0.
10

0.
10

0.
53

0.
10

0.10 0.60 0.10

25
 m

0.600.10 0.10

Distancia m nima = 1.8 m

tiene las mismas especificaciones
de la tuber a de conducción

Casa

Tubos continuos F 4

Tan ue S ptico

Curvas a nivel

Terreno descendente

Distancia m nima entre anjas
(de eje a eje) = 2.5 m

Tubos perforados y a junta perdida.
Ir  sobre una copa de material
filtrante, conformado por grava
graduada o piedra uebrada.
Se usar  tuber a de campana
por espiga. Las pendientes ser n
del 0.5 .
La tuber a se coloca siguiendo el
sentido de las curvas de nivel.
La profundidad de la anja ser  de 0.70.

ZANJAS DE ABSORCIÓN PARA TERRENO INCLINADO
Terreno

Tubo en concreto

Salida

4

4

4

4

4

Tubo continuo

CORTE TRANSVERSAL PLANTA

4

4-2 Diciembre, 2005

CAMPO DE INFLITRACIÓN DEL 
TANQUE SÉPTICO

ELABORADO POR:FECHA:FIGURA:

ESTUDIO DE IMPACTO AMBIENTAL Y SOCIAL
PROYECTO DE EXPLOTACIÓN DE CANTERA GNL-2

CAÑETE-PERÚ



0
,9

0

1
,1

0

0
,1

0

1,30

0,10

0,70

0,102,30

0,30 0,500,50

0
,3

0

0
,3

0
0
,0

5

0
,4

0

0
,4

0

2 ∅ 3/8" θ 0.40

0
,1

0
0
,1

0

1
,9

0

0
,0

2
5

0
,3

0
1
,6

0

Varillas ∅ 3/8" θ 0.20 Centro a centro en ambos sentidos

Tabique divisorio

Tubo de concreto 4" Min.

La Placa de fondo de las paredes deberán llevar
un revoque de 10 mm de espesor aislado al final la
superficie con lechada de cemento puro o impermeabilizante.

Bloque impermeabilizado

CORTE POR EL EJE

PLANTA

Salida al campo de infiltración
a pozo de absorción

Varillas 1/2" espaciados a 0.30 de centro a centro
en ambos sentidos o almabre de puas espaciados a 
0.15 cm.

Concreto 1:2:4

Tapas removibles

Entrada tubo de ∅ 4" min

Sale al campo de infiltración o a 
pozo de absorción.

PET-1236 Diciembre, 2005

TANQUE SÉPTICO

ELABORADO POR:FECHA:PROYECTO:

ESTUDIO DE IMPACTO AMBIENTAL Y SOCIAL
PROYECTO DE EXPLOTACIÓN DE CANTERA GNL-2

CAÑETE-PERÚ

0
,1

0

0,10

Escala 1:25

Escala 1:25

Figura 4-3



 
 

Report Nº 118 – 2005 MEM-DGAAE  
 

ANNEX 5 



PLANTA GENERAL - POLVORINES TIPICOS
CANTERA GNL-2

PERÚ LNG-APOYO PERMISOS CANTERA-MELCHORITA

Ja
n

04
,

20
06

-7
:5

8p
m

Po
r:

W
illi

am
Yn

ga
H

:\P
ro

ye
ct

os
\2

00
5\

42
00

-A
m

bi
en

ta
l\0

59
-4

26
4

P
LN

G
-A

po
yo

Pe
rm

is
os

C
an

te
ra

-M
el

ch
or

ita
\0

4_
In

fo
rm

es
P

ro
du

ci
do

s\
03

_F
ig

ur
as

\D
ra

w
in

g
fil

e:
05

9-
42

64
_

FI
G

-5
-1

.d
w

g

Dibujo .............................S.N.C.

S.A.059-4264

Fecha ...................................

Proyecto ............................... Revisión ..........................0 10 200 600m

Escala en Metros

1 : 500

Ja
n

04
,

20
06

-7
:5

8p
m

Po
r:

W
illi

am
Yn

ga
H

:\P
ro

ye
ct

os
\2

00
5\

42
00

-A
m

bi
en

ta
l\0

59
-4

26
4

P
LN

G
-A

po
yo

Pe
rm

is
os

C
an

te
ra

-M
el

ch
or

ita
\0

4_
In

fo
rm

es
P

ro
du

ci
do

s\
03

_F
ig

ur
as

\D
ra

w
in

g
fil

e:
05

9-
42

64
_

FI
G

-5
-1

.d
w

g

Dibujo .............................Fecha ...................................

Proyecto ............................... Revisión ..........................

FIGURA 5.1

DICIEMBRE 2005

EL DISEÑO Y DETALLES FINALES
SERÁN DETERMINADOS LUEGO DE
LA ADJUDICACIÓN DEL CONTRATO

SOLO CONCEPTUAL



DICIEMBRE 2005

059-4264 S.A.

W.Y.V.

FIGURA 5.2

Revisión ..........................Proyecto ...............................

Fecha ................................... Dibujo .............................

Ja
n

04
,

20
06

-8
:0

0p
m

Po
r:

W
illi

am
Yn

ga
H

:\P
ro

ye
ct

os
\2

00
5\

42
00

-A
m

bi
en

ta
l\0

59
-4

26
4

P
LN

G
-A

po
yo

Pe
rm

is
os

C
an

te
ra

-M
el

ch
or

ita
\0

4_
In

fo
rm

es
P

ro
du

ci
do

s\
03

_F
ig

ur
as

\D
ra

w
in

g
fil

e:
05

9-
42

64
_

FI
G

-5
-2

.d
w

g

UBICACIÓN DE POLVORINES
PERÚ-LNG-APOYO PERMISOS CANTERA-MELCHORITA

NOTAS
1. DATUM HORIZONTAL: PSAD 56.

2. DATUM VERTICAL: NIVEL MEDIO DEL MAR.

3. SISTEMA DE CUADRILLADO UTM CADA 250m, ZONA 18.

4.  COORDENADAS DE REFERENCIA PARA EL ÁREA DE POLVORINES:
N 8'547,294 ; E 376,739

0 75 150 300m

Escala en Metros

1 : 5,000

QUEBRADAS

CURVAS SECUNDARIAS

CURVAS PRINCIPALES

LEYENDA

EL DISEÑO Y DETALLES FINALES
SERÁN DETERMINADOS LUEGO DE
LA ADJUDICACIÓN DEL CONTRATO

SOLO CONCEPTUAL



 
 

Report Nº 118 – 2005 MEM-DGAAE  
 

ANNEX 6 



 
 

Report Nº 118 – 2005 MEM-DGAAE  
 

ANNEX 6-1 



NORMAS Y ASPECTOS GENERALES 

La voladura de rocas se considera un trabajo de alto riesgo, si 
bien su índice de frecuencia en relación con otros tipos de 
accidentes es menor, su índice de gravedad es mucho mayor, 
generalmente con consecuencias muy graves que no 
solamente afectan al trabajador causante de la falla, sino 
también a las demás personas, equipos e instalaciones que le 
rodean. 

Según estadísticas en el ámbito mundial, los accidentes con 
explosivos se producen mayormente por actos inseguros de los 
operarios, que por condiciones inseguras. 

La inexperiencia o negligencia por un lado y el exceso de 
confianza por el otro han mostrado ser motivo del 80 a 90% de 
los accidentes. 

Aunque no es razón primordial del presente tema tratar el 
aspecto personal, hay al menos 10 factores humanos que 
causan accidentes, los que en el caso especial del manipuleo 
de explosivos y voladura, deben ser tomados muy en cuenta 
por todos los involucrados, especialmente por los supervisores 
responsables de la voladura; éstos son: 

1. Negligencia 

- Dejar de lado las normas de seguridad establecidas. 

- No cumplir con las instrucciones recibidas. 

- Permitir el trabajo de personas no capacitadas o dejarlas 
actuar sin supervisión. 

- Dejar abandonados restos de explosivos o accesorios 
sobrantes del disparo. 

2. Ira, mal humor; consumo de alcohol y drogas 

Contribuyen a que la persona actúe irracionalmente y que 
desdeñe el sentido común. 

3. Decisiones precipitadas 

El actuar sin pensar o muy apresuradamente conduce a 
actitudes peligrosas. 

4. Indiferencia 

Descuido, falta de atención; no estar alerta o soñar despierto 
induce a cometer errores en el trabajo. 

5. Distracción 

Interrupciones por otros cuando se están realizando tareas 
delicadas o peligrosas, problemas familiares, bromas pesadas, 
mal estado de salud. 

6. Curiosidad 

El hacer una cosa desconocida simplemente para saber si lo 
que pasa es riesgoso, siempre preguntar a quien sabe. 

7. Instrucción inadecuada, ignorancia 

En este caso una persona sin entrenar o mal entrenada es un 
riesgo potencial de accidentes. 

8. Malos hábitos de trabajo 

Persistencia en cometer fallas señaladas a pesar de las 
recomendaciones impartidas, no usar los implementos de 
norma, desorden. 

9. Exceso de confianza 

Correr riesgos innecesarios por comportamiento machista, 
rebeldía o indisciplina, demasiado confiado o muy orgulloso 
para aceptar recomen- daciones. 

10. Falta de planificación 

Se resume en el actuar de dos o más personas, cada una de 
ellas dependiendo de la otra para realizar algo que nunca se 
realiza. 

Todo supervisor debe tener presente que los accidentes 
ocurren inesperadamente, pero que son previsibles; que la 
capacitación constante y adecuada es condición “sine qua non”
para la seguridad, y que el trabajo es de equipo, con 
responsabilidad compartida. Debe actuar siempre con criterio y 
responsabilidad, tener experiencia en el trabajo, buen trato al 
personal pero con posición de autoridad y ser perseverante en 
el seguimiento detallado de todas las etapas del trabajo. 

Debe conocer las normas y reglamentos de trabajo y seguridad 
internos y oficiales vigentes, las características y 
especificaciones de los explosivos y demás insumos que 
emplea y las condiciones de los frentes de trabajo (ventilación, 
estabilidad, accesibilidad, vigilancia y demás). 

En voladura una sola persona debe ser responsable de todo el 
proceso de disparo; delegará funciones, pero al final todos 
deben coordinar con él e informarle verazmente todos los 
detalles a su cargo.  

UTILIZACIÓN DE EXPLOSIVOS COMERCIALES 

El empleo de explosivos en  minería, obras de construcción, 
demolición y otros casos especiales, están normados en todo el
mundo por reglamentos específicos en cada país y para 
algunos casos, como el de transporte marítimo o aéreo 
internacional, por normas específicas como las de Bruselas 
(NABANDINA). 

En el Perú corresponden a los del DICSCAMEC “Reglamento 
de Control de Explosivos de uso civil” DS 019-71/IN-26/08/71 
con sus modificaciones y ampliaciones, como el DL 25707-
21/8/92 (emergencia) el DL 25643-29/7/92 (Importación y 
comercialización) modificado por el DLEG 846-9/9/96, la RD 
112-93-TCC/15-15-2/7/93 (transporte) y la circular 46-106-92 
SUNAD-23/11/92 (verificación), más la Ley General de Minería 
18880 DS 034-73 EM-DM, con su Reglamento de Seguridad e 
Higiene Minera, Título III, Capítulo I, Sección VI Explosivos 
(artículos 108 al 215 y anexos) aprobado por el DS 023-92 EM-
9/19/92, que todo usuario debe conocer y aplicar, y sobre los  
que se hace los siguientes comentarios generales: 

TRANSPORTE DE EXPLOSIVOS Y DETONADORES 

En el transporte es fundamental reducir los riesgos de incendio, 
detonación, robo y manipuleo por personas no autorizadas; 
debe ser efectuado solamente por personas competentes con 
suficiente conocimiento de su sensibilidad y efectuarse sólo en 
vehículos en perfectas condiciones de rodaje, llevando los 
banderines, extintores y demás implementos de reglamento. 
Los explosivos transportados en camión abierto deberán 
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cubrirse con una lona tanto para prevenir pérdidas como el 
deterioro por lluvia. 

Se evitará el maltrato del material por los operarios encargados 
de cargar o descargar el vehículo, los que muchas veces por 
desconocimiento o apuro arrojan las cajas al suelo o las 
estiban desordenadamente. Los agentes de voladura tipo 
ANFO o emulsión a pesar de tener menor sensibilidad que las 
dinamitas y las emulsiones e hidrogeles (sensibilizados al 
detonador y explosiones fortuitas) por necesitar mayor energía 
para el arranque, no dejan de ser explosivos, y deben ser 
tratados con las mismas normas de cuidado. 

Cualquier detonador o retardo independientemente de su 
construcción es muy sensible al daño mecánico y debe ser 
tratado con mucho cuidado. 

Una de las más severas prohibiciones es la que señala que no 
se transportará ni almacenará explosivos junto con iniciadores 
de ningún tipo. 

Existen tablas de compatibilidad de productos explosivos para 
su transporte y almacenaje, y símbolos pictóricos para el 
etiquetado y el rotulado de su embalaje (ITINTEC P-339.015; 
IATA/OACI;ONU;DOT/USA). 

Por otro lado, el traslado de explosivos y detonadores con 
personal, desde las bodegas o polvorines de mina hasta los 
frentes de trabajo, debe efectuarse en forma separada, 
manteniendo prudencial distancia entre ellos; por ningún motivo 
los portadores se detendrán para observar cosas, ayudar a 
otros trabajadores o simplemente conversar; nunca  deben 
dejar el material en otro lugar que el de trabajo. Los manojos 
de guías “armadas” no se deben golpear ni arrojar 
imprudentemente al piso. 

No se debe transportar explosivos sobre las locomotoras, ni 
permitir que contacten con líneas eléctricas activas. 

Durante la carga y descarga de vehículos debe apagarse el 
motor y sólo permanecerá alrededor el personal autorizado 
(mínimo 50 m para cualquier otra actividad). 

ALMACENAJE DE EXPLOSIVOS EN LA MINA U OBRA

A. Polvorines 

Los explosivos deben guardarse en locales adecuados, 
protegidos y con acceso limitado, denominados “polvorines” 
que pueden ser construidos en superficie o excavados como 
bodegas subterráneas. 

La regla principal es estar seguro de que su explosión fortuita 
no pueda causar daños a personas e instalaciones. Esto 
significa que explosivos y detonadores deben ser almacenados 
de tal modo que sean inaccesibles a personas no autorizadas y 
que estarán protegidos contra eventos adversos y desastres 
naturales e incendios. Varios factores influyen en el diseño y 
ubicación de los polvorines, entre ellos: la proximidad a áreas 
de trabajo o de servicios, a carreteras, vías férreas, líneas 
eléctricas troncales, áreas desoladas o de vivienda, 
disponibilidad de protección natural del terreno o necesidad de 
hacer parapetos adecuados. También la posibilidad de que 
estén planificadas futuras construcciones en el área propuesta 
para instalar el polvorín. Los de superficie deben ser 
construidos con materiales que, en caso de explosión, se 
desintegren fácilmente para no causar daños a otras 
instalaciones y en los parajes con  frecuentes tempestades 
eléctricas deben contar con pararrayos permanentes. 

Los subterráneos deben quedar lejos de los frentes de trabajo y 
de las instalaciones permanentes de subsuelo, estar protegidos 
contra filtraciones, inundación y desplomes. En caso de 

explosión no deberán colapsar los accesos a las zonas propias 
de laboreo. 

La construcción y ubicación de polvorines y el transporte de 
materiales explosivos está generalmente especificado por 
reglamentos. En el Perú corresponden a los de la 
DICSCAMEC, cuyo Reglamento en su Capítulo 5 – 
Almacenaje, clasifica a los explosivos en 4 categorías y 5 
grupos para determinar las distancias mínimas entre polvorines 
y otras instalaciones, de acuerdo a las cantidades máximas de 
explosivo depositadas. 

Una vez ubicado el polvorín debe estimarse el grado de daño 
que podría ocurrir si se produce una explosión total del material 
almacenado. Si se trata de dos o más es importante que no 
estén ubicados muy cerca entre sí, ya que la detonación de 
uno puede muy fácilmente transmitirse a los otros, 
incrementando los daños. 

B. Almacenaje 

Normalmente se prohíbe almacenar juntos explosivos y 
detonadores, que deberán guardarse en depósitos 
independientes y separados a distancia prudencial, tanto si se 
trata de los polvorines principales como de los auxiliares o 
“bodegas de mina”, debiendo establecerse además que no se 
almacenarán combustibles ni otros materiales junto con  los 
explosivos. Tampoco podrá efectuarse trabajos de ninguna 
clase en los polvorines, aparte de los de traslado y acomodo 
del material, refiriéndose esto especialmente al “encapsulado” o 
preparación de guías. No deben tenerse juntos el cordón 
detonante y los detonadores o retardadores. 

Los polvorines deben ser instalados de tal manera que los 
explosivos almacenados queden protegidos del fuego, robo y 
deterioro. El ambiente debe ser seco, limpio y bien ventilado; 
deben contar con extintor en buenas condiciones, con 
cerraduras inviolables y con vigilancia efectiva. No se permitirá 
fumar o hacer fuego en un polvorín o en su alrededor, debiendo 
tener los avisos de peligro correspondientes. 

Cada producto deberá almacenarse de acuerdo a las 
recomendaciones del fabricante y a los reglamentos vigentes; 
las cajas se apilarán por lotes, dejando espacios libres para 
ventilación (0,6 m a 1m). 

Teniendo en cuenta que el tiempo afecta a la vida útil de todos 
los explosivos y accesorios de voladura, se recomienda 
despachar siempre los lotes más antiguos hasta agotarlos para 
reponerlos secuentemente con los más recientes. Para esto es 
importante llevar un control de despachos detallado y 
actualizado. 

APLICACIÓN DE EXPLOSIVOS 

A. Riesgos predominantes 

En los trabajos de voladura a cielo abierto, canteras, carreteras, 
obras civiles, demoliciones, etc. los riesgos predominantes son: 
La proyección de fragmentos volantes, vibraciones y onda de 
concusión. Mientras que en los de subterráneo son los 
desplomes y el gaseamiento por los humos de la explosión. En 
ambos tipos de operación pueden ocurrir fallas de disparo 
como tiros prematuros o retardados, tiros soplados y tiros 
cortados. 

B. Perforación, preparación, carga y disparo 

En subterráneo, los accidentes más serios que pueden ocurrir 
durante la perforación y carga de explosivos son: La 
detonación prematura de uno a todos los taladros de una tanda 
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y colapso o desprendimiento de rocas del techo o paredes de 
la galería, razón por la que jamás se deberá iniciar un trabajo si 
la labor no ha sido previamente “desquinchada” y asegurada. 

Durante la perforación se puede golpear o barrenar explosivo; 
por ejemplo, al perforar muy junto a un barreno cargado o a 
huecos quedados en un frontón anteriormente disparado y que 
contengan aún tacos de explosivo sin detonar. 

Jamás se deberá reperforar un hueco quedado por facilitar el 
trabajo, ya que este error ha costado muchas vidas. Los tiros 
cortados o fallados y los tacos quedados deberán ser limpiados 
totalmente con aire comprimido o chorro de agua antes de 
continuar el trabajo. 

La preparación de los cebos en el frontón requiere cuidado; los 
detonadores no deben golpearse ni forzar su introducción en 
los cartuchos. El punzón será de madera o bronce. El trabajo 
debe efectuarse lejos de las perforadoras y de las cajas con 
explosivo. 

El confinamiento de los cartuchos con el atacador no tiene que 
ser violento. El cebo no debe atacarse, sólo empujarse 
suavemente. 

Otro riesgo latente en la carga es en el empleo de equipos de 
carga con aire comprimido y manguera para el ANFO, ya que el 
rozamiento puede originar cargas electrostáticas lo 
suficientemente activas como para hacer estallar 
prematuramente al fulminante, por esta razón sólo deben 
emplearse mangueras antiestáticas o semiconductoras además 
de conectar al equipo cargador con línea a tierra. 

En subterráneo, donde generalmente se tiene líneas de riel, 
cables eléctricos, tubos de aire comprimido y ductos de 
ventilación forzada, el riesgo se incrementa al tender 
descuidadamente los alambres de disparo eléctrico sobre estas 
instalaciones. 

Antes del disparo el mayor riesgo es el de los tiros prematuros 
que pueden ocurrir por: maltrato del explosivo o de los 
detonadores; efecto de descargas eléctricas y corrientes 
vagabundas sobre detonadores eléctricos no aislados; 
encendido incorrecto, y uso de guías de seguridad de tramos 
muy cortos o por desconocer su real velocidad de quemado 
para controlar el tiempo de encendido de todos los taladros de 
la tanda y salir a tiempo del frontón. 

En el Perú los límites de velocidad de la mecha oficialmente 
van de 150 a 200 s/m (51 a 53 s/pie) de modo que la 
costumbre de considerar “un minuto por pie” ha causado 
muchas víctimas por salidas prematuras. 

En superficie, el tránsito de vehículos y personas sobre las 
líneas de cordón detonante y accesorios de disparo, aún sin 
llegar al extremo de una explosión, puede malograr una 
voladura bien planificada. Cortar tramos de cordón detonante 
golpeándolo con piedras a falta de navaja lo puede iniciar y 
causar un desastre, más aún si está conectado a taladros 
cargados. Igualmente riesgoso es golpear las mangueras de 
conducción de los detonadores no eléctricos de cualquier tipo. 

En casos particulares se presentan riesgos específicos por alta 
temperatura en los taladros, ambiente inflamable con presencia 
de SO2 o condiciones climáticas extremas, que requerirán de 
métodos y de explosivos adecuados para evitar tiros 
prematuros cuando el personal aún está trabajando en el área 
de voladura. 

C. Descargas eléctricas 

Un rayo es perfectamente capaz de activar a un detonador 
eléctrico, sea que éste se encuentre conectado o no. Por ello, 

en regiones susceptibles a tormentas eléctricas, se preferirá el 
empleo de accesorios no eléctricos, y suspenderse las 
operaciones de carga cuando se presienta una tormenta 
eléctrica. 

D. Disparo 

Antes de proceder al disparo se deben verificar todos los 
empalmes y conexiones del tiro, observar que no queden 
restos de explosivo, accesorios ni herramientas abandonadas, 
y asegurar que todo el personal se haya retirado a un lugar 
protegido. En superficie comprobar que todos los accesos al 
área de la voladura queden controlados por vigías debidamente 
instruidos que deberán permanecer en su lugar hasta después 
de la voladura. 

El riesgo de accidentes durante la explosión en subterráneo se 
obvia porque no queda personal cerca, mientras que en 
superficie la situación es diferente. 

La proyección de fragmentos volantes representa un serio 
problema en la voladura superficial, no sólo por los hombres 
que pueden ser impactados y heridos, sino también por los 
equipos o instalaciones que puedan ser dañados. Puede 
originarse por exceso de carga explosiva, falta de taco, roca 
muy suelta o fisurada, burden irregular o muy corto, fallas 
geológicas u oquedades encubiertas, fallas en la perforación o 
también disparo con tiempos de retardo muy largos entre los 
taladros. 

En la voladura de taladros de gran diámetro y poca profundidad 
denominada “voladura de cráter”, la menor proporción entre 
altura de banco y diámetro de hueco no permite mantener un 
“taco sin carga” de igual longitud que el “burden”, como en la 
convencional, ya que resultaría en muy bajo factor de carga y 
deficiente rendimiento del tiro. Esto obliga a compensar el 
factor cargando los taladros hasta muy cerca de la superficie, lo 
que lamentablemente produce  fuerte proyección de 
fragmentos volantes. Por esta razón, como medida de 
precaución, se tratará de evitar su ocurrencia. 

El mismo problema presenta la voladura secundaria de plastas 
y cachorros. Como los fragmentos volantes viajan a distancias 
y en direcciones impredecibles, se debe tener especial cuidado 
en la evacuación de personas y equipos a la mayor distancia 
de “seguridad” posible, y colocar vigías bien instruidos en todos 
los accesos al área de disparo. 

Si bien la vibración y onda acústica no presentan problemas en 
las operaciones de minería, tienen que ser tomadas muy en 
cuenta cuando se trata de obras civiles cercanas a poblaciones 
o instalaciones industriales ya que serán motivo de reclamos, 
justificados o no, sobre daños a propiedad ajena. 

Estos efectos pueden ser reducidos mediante el empleo 
adecuado de detonadores de retardo, el cálculo cuidadoso de 
la carga específica de explosivo por hueco, su orientación y 
buen taponado, habiendo casos incluso en que será necesario 
el empleo de mallas pesadas de retención para los fragmentos 
volantes. 

El encendido y disparo de explosivos debe hacerse por norma  
en un horario determinado, conocido por todos los 
trabajadores. 

EVALUACIÓN DE LA VOLADURA, SEGURIDAD 

Después del disparo y solamente después de haber pasado un 
tiempo prudencial el encargado de la operación regresará al 
lugar de la voladura para efectuar su evaluación de la 
fragmentación, empuje, volumen removido y sobre rotura. Es en 
este momento que deberá tener presentes los riesgos de gases 
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tóxicos remanentes, restos de explosivo o accesorios no 
detonados (tiros fallados) y el desprendimiento de bloques de 
roca capaces de causar daño. En estos casos se prohibirá el 
acceso al lugar hasta no haber conjurado el peligro. 

Tiros fallados 

Son un punto especial en voladura. A pesar de todas las 
recomendaciones de preparación y disparo, todo usuario 
eventualmente se encontrará con este problema que por lo 
general afecta a uno o más taladros de un tiro, y debe estar 
preparado para solucionarlo. Se diferencian tres tipos: 

a. Tiro retardado 

Es el que no sale a su tiempo o junto con el resto de una tanda. 
Presenta grave riesgo para el personal que reingrese al frente 
del disparo sin haber dejado pasar un tiempo prudencial. 

No es común y puede ocurrir por: defecto del detonador de 
retardo, por mecha de seguridad defectuosa o demasiado lenta 
y menos factible, por deterioro del explosivo, que no se inicie 
de inmediato y sólo arda lentamente hasta llegar a detonar. 

b. Tiro soplado 

Es un tiro que sale sin “fuerza”, no hay rotura ni empuje 
adecuado del material. El explosivo es expulsado del taladro o 
simplemente deflagra sin llegar a detonar. 

Generalmente ocurre por mala dosificación de la carga o mala 
selección del explosivo respecto a la dureza de la roca, mal 
atacado, falta de potencia del iniciador, falta de taco inerte o 
uso de explosivo húmedo. También por excesiva distancia 
entre los taladros. Los tiros se soplan también por los 
fenómenos de “efecto canal” o de sobre compresión, que 
terminan en desensibilización (death pressing).

c. Tiro cortado 

Es un tiro que no sale por falla de cualquiera de los elementos 
principales: iniciador, guía o explosivo. Es muy peligroso 
porque deja “testigos” que deben eliminarse para poder 
continuar el trabajo. 

Pueden originarse por: 

a. Falla de encendido con fulminantes: pueden ser por falla 
de fábrica; falta de fuerza del fulminante, mal ajuste con la 
mecha; demasiada separación entre la pólvora de la 
mecha y la carga del fulminante; deterioro por humedad, 
extremos de la mecha deshilachados y falla del conector 
de mecha rápida que no encienda a la mecha lenta. 

b. Con detonadores eléctricos: por malos empalmes, corto 
circuito o escapes a tierra, falta de fuerza del detonador, 
falta de potencia del explosor, detonadores defectuosos, 
circuitos mal diseñados o tiempos de retardo inadecuados, 
y por el empleo de detonadores de diferentes tipos o 
marcas en un mismo disparo. 

c. Con detonadores tipo Nonel (no eléctricos): por falla de 
fábrica, malos empalmes, doblez o corte de la manguera 
transmisora. 

Se ha demostrado experimentalmente que la detonación 
de un fulminante puede ser transmitida hasta 20 cm de 
distancia, detalle importante para prevenir detonación en 
masa de detonadores durante su ensamblaje y en el 
transporte de guías armadas. 

d. Fallas de la mecha y del cordón detonante: falla por 
defecto de fabricación; por ejemplo: discontinuidad del 
alma de pólvora o de pentrita; velocidad de quemado 
irregular; fallas en la cobertura o forro que permitan el 
humedecimiento del explosivo; rompimiento bajo tensión 
al ser estirado e irregularidades en el diámetro exterior 
que no permitan el perfecto ajuste del fulminante. Fallas 
por maltrato: doblez o aplastamiento; corte con navajas 
sin filo o con golpe de piedras, y cortes de las líneas 
tendidas por piedras o fragmentos volantes durante el 
disparo. 

e. Fallas del explosivo: son menos comunes, podrían ocurrir 
por uso de explosivo en malas condiciones, deteriorado o 
humedecido debido a almacenaje muy prolongado en 
ambiente inadecuado. Uso de explosivo inadecuado para 
determinado trabajo, por ejemplo ANFO para trabajo en 
taladros con agua. 

Sensitividad 

El uso de iniciador inadecuado o insuficiente para un 
determinado explosivo no permitirá su arranque, por ejemplo, 
un agente de voladura tratado de iniciar  directamente con un 
fulminante común sabiendo que requiere un cebo. 

La transmisión o simpatía puede interrumpirse por un gap 
excesivo entre cartuchos, o por un cuerpo extraño en el taladro, 
haciendo fallar a parte de la columna explosiva. 

Condiciones ambientales 

Se observa que algunos explosivos tienden a perder 
sensibilidad y capacidad de transmisión en lugares elevados y 
muy fríos, otros se descomponen en ambientes calurosos y 
húmedos. También se ha mencionado  que un atacado 
exagerado o un fenómeno de sobre compresión en el taladro 
pueden insensibilizar al explosivo al incrementarle la densidad 
en forma excesiva. 

TRATAMIENTO DE FALLAS 

Medidas generales 

a. Esperar un tiempo prudencial antes de acercarse al 
frontón (usualmente 30 minutos). 

b. Retirar a todo el personal no necesario o no vinculado al 
trabajo de eliminación de tiros fallados. 

c. Dar parte inmediato del problema al Departamento de 
Seguridad, al Jefe de Sección o Administración Superior, y 
a todo el personal que trabaja en el sector. Dar 
instrucciones precisas a los vigías y dinamiteros para 
efectuar una labor coordinada. 

d. Examinar el frente disparado con cuidado en su totalidad, 
ubicar los “tacos quedados”, buscar los restos de 
explosivo y accesorios no explotados entre los escombros 
de la voladura, recogerlos si es factible y llevarlos a lugar 
seguro para eliminarlos (los que se vean peligrosos se 
podrán plastear in situ).

e. Eliminar los tacos quedados con chorro de agua, o 
colocarles un nuevo cebo y volverlos a disparar, en último 
caso con una plasta o parche encima. 

f. Jamás se tratará de extraer el explosivo de un taco 
quedado mediante el cucharón o atacador. Antes que 
ingrese el equipo de limpieza para cargar el material 
disparado asegurarse de recoger todo resto de explosivo y 
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accesorios remanentes, ventilar y regar el frente disparado 
y asegurar los techos o  taludes para evitar 
desprendimientos de la roca. 

Después de terminada la operación de limpieza, al iniciarse la 
nueva perforación se debe asegurar que el personal no vuelve 
a taladrar en las “cañas” de taladros anteriores aunque no se 
vea explosivo en ellos. 

DESTRUCCIÓN DE EXPLOSIVOS 

Referencias 

DICSCAMEC: DS 019-71-IN. Capítulo IX – Artículo 157-166. 
LGM-Reglamento de Seguridad Minera – Anexos 1 y 2. Para 
deshacerse de explosivos y accesorios deteriorados deben 
seguirse las recomendaciones de los fabricantes y las normas 
de seguridad vigentes, con personal experimentado, en lugares 
apropiados, guardando las distancias prescritas. Usualmente 
se aplican tres métodos: por combustión, por explosión y por 
agua o compuestos químicos. Jamás aplicar el método de 
simple entierro. 

1. La destrucción por combustión consiste en quemar los 
residuos extendidos sobre papel o cartón, rociándolos con 
un poco de petróleo y encendiéndolos a distancia. Cada 
montón a quemar no debe exceder de 15 kg, no utilizando 
el mismo emplazamiento para otras quemas. 

2. La destrucción por explosión consiste en confinar el 
material deteriorado en un taladro de voladura o en un 
hoyo bajo tierra o arena, para detonarlo con una carga 
explosiva, también en lotes pequeños. 

3. La destrucción por agua se aplica para disolver al ANFO y 
otros nitratos. Algunos explosivos se descomponen con 
productos químicos como la acetona, mayormente al nivel 
de laboratorio. 

La combustión por ejemplo es aplicable a las dinamitas y 
mecha de seguridad; las emulsiones hidrogeles y detonadores 
se destruyen sólo por explosión; el agua disgrega a los nitratos 
y algunas dinamitas, no a las emulsiones o hidrogeles. 

El papel, cartón y otros materiales de embalaje no deben 
usarse para otros fines y se destruirán por quemado en capas 

delgadas, situándose a no menos de 30 m del punto de 
destrucción. 

GASES Y POLVO 

Toda voladura genera cierto volumen de gases y polvo, que se 
mantienen en el ambiente durante un tiempo determinado 
hasta ser disipados mediante la ventilación natural o forzada de 
las labores disparadas, por lo que sólo se ingresará a una labor 
disparada después de que se hayan disipado los humos. 

Entre las características técnicas de los explosivos se 
menciona su categoría de humos como 1ra, 2da o 3ra, establecida 
en base a la concentración temporal de CO, NO y NO2,
señalando que en su generación, grado de toxicidad, 
persistencia y disipación intervienen directamente varios 
factores: la composición del explosivo y su balance de oxígeno 
en la detonación; la carga y el encendido; las características de 
la roca o del mineral disparado; el tiempo y el flujo de aire de 
ventilación en las labores. 

En cuanto a su implicancia sobre la seguridad y salud del 
personal es importante señalar los siguientes aspectos: los 
gases según su naturaleza pueden ser: inocuos, irritantes, 
nocivos o venenosos, y generan los siguientes riesgos: 

- Asfixia, por anoxia, al desplazar al aire. 

- Intoxicación, envenenamiento y muerte, según sus 
características letales. 

Estos efectos están condicionados por el tiempo de exposición 
de la persona y por el nivel de concentración del gas en el 
ambiente, que determinan el grado de intoxicación, 
calificándolo desde leve, notable, severo, grave hasta mortal. 
Tan inconveniente es un largo tiempo de permanencia en un 
ambiente con baja concentración, como un corto tiempo, en 
uno con elevada concentración. 

Los límites permisibles de concentración de gases para una 
jornada de 8 horas de exposición (por debajo de los cuales el 
trabajador podrá laborar sin problema) se han establecido en el 
Perú por el DS 034-73 EM/DGM del 16/08/75 Artículo 277 del 
Reglamento de Seguridad Minera y por el DS 00258-75 del 22-
09-75, Artículo 1 – Tabla 1 “Valores límites permisibles para 
agentes químicos en el ambiente de trabajo”, resumidos en el 
siguiente cuadro, donde: 

VALORES MAXIMOS DE CONCENTRACION  

GAS NOMENCLATURA MAC PROPORCION 
VOLUMETRICA VL

Monóxido de carbono CO 25 ppm 0,005 % (max) 100 ppm 

Dióxido de carbono CO2 0,5 %(máx) 0,005 % (max) 1,5 % 

Monóxido de nitrógeno NO 25 ppm 0,005 % (max) 25 ppm 

Dióxido de nitrógeno NO2 5 ppm 0,0005 % (max) 20 ppm 

Anhídrido sulfúrico SO2 5 ppm 0,0005 % (max) 10 ppm 

Oxígeno puro O2 19,5 % (min) 0,0005 % (max) 16 % 

Hidrógeno H 0,5 % (max) 0,0005 % (max) 16 % 

MAC: Valores máximos de concentración admisibles para una jornada de 8 horas de trabajo. 
VL    : Valor límite (máxima exposición de 15 minutos). 

Valores que tienen como base lecturas a 20 °C y 760 mm Hg (1 013 bar) 
Donde: 
ppm               : partes por millón. 
1 ppm            : 1 cm3 (gas o vapor) en 1 millón de dm3 (1 m3) de aire. 
10 000 ppm   : 1 % en volumen 
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Se sobreentiende que en el momento del disparo los valores 
pico sobrepasan estos límites, manteniéndose elevados corto 
tiempo, ya que conforme se disipan los gases, éstos tenderán 
paulatinamente a cero. El tiempo de limpieza varía para cada 
condición de trabajo en particular y debe ser controlado 
periódicamente por el departamento de seguridad, con equipos 
e instrumentos adecuados y aprobados. 

Según el Artículo 282 del RSM, está prohibido ingresar a una 
labor recién disparada mientras que no se haya verificado que 
la contaminación ambiental esté dentro de los límites 
establecidos por el Artículo 277. 

Respecto a la ventilación en subsuelo la cantidad mínima de 
aire necesaria por hombre es de 3 m3/min en lugares de trabajo 
hasta 1 500 m de altitud (100% más sobre 4 000 m) Artículo 
304 y la velocidad del aire no debe ser menor de 15 m/min, 
Artículo 306-307. 

En la minería metálica subterránea los gases preponderantes 
son CO, CO2 y los óxidos nitrosos NO, NO2, Nx, Oy, 
eventualmente algo de AlO2 y en menor escala SO2, SO3 y SH2
en zonas con abundancia de pirita y sulfuros metálicos. Como 
información general se menciona lo siguiente: 

A. Peligrosidad 

a. Monóxido de carbono (CO), densidad 1,25 kg/m3

El CO es incoloro, inodoro e insípido y ha causado el mayor 
porcentaje de accidentes fatales por gaseamiento en minería. 
Sin hacerse notar actúa directamente sobre la sangre, 
saturándola en forma gradual  y continua, privando a los tejidos 
del oxígeno necesario. 

Se combina con  la hemoglobina 300 veces más rápidamente 
que el oxígeno formando la car-boxihemoglobina (COhb) que 
bloquea la transferencia del oxígeno produciendo síntomas 
típicos de asfixia interna. El envenenamiento es gradual, 
exteriorizándose por dolores de cabeza, náuseas, vómitos, 
sopor, atonía, vértigo, inconsciencia y finalmente muerte 
(cuando la saturación con COhb llega al 80%); la víctima 
presenta enrojecimiento de la piel. A elevada concentración 
(>1%) provoca la muerte en 1 a 2 minutos por paralización del 
centro respiratorio y colapso cardíaco subsecuente. 

El único método para salvar a una persona con síncopa por CO 
es llevarla al aire libre, proporcionarle respiración artificial con 
oxígeno puro, abrigarla e inyectarle un estimulante cardíaco si 
el pulso es débil. EL nivel de CO en subsuelo se incrementa 
con el humo de los motores diesel mal regulados. 

b. Bióxido o anhidrido de carbono (CO2)

Por otro lado, el CO2 al ser incombustible puede causar la 
muerte sólo por sofocación; su densidad es de 1,97 kg/m3

ubicándose en las partes bajas de las labores; es incoloro; a 
elevada concentración es irritante para las mucosas de la nariz 
y ojos y tiene un olor ligeramente ácido. 

c. Gases nitrosos NO y NO2 

Estos gases son fácilmente percibidos por el olfato y por ser 
fuertemente irritantes para los ojos y vía respiratoria.  

Su densidad (NO: 1,34 kg/m3 y NO2: 1,45 kg/m3) hace que 
tiendan a permanecer en mayor proporción en el piso y 
paredes que en el techo de las labores; incluso quedan 
remanentes entre los escombros de la voladura que sólo al 
palearlos se van disipando poco a poco. 

El NO es inodoro e incoloro, pero se combina rápidamente con 
oxígeno para formar NO2, que es de color pardo, amarillo-
naranja a rojizo según el rango de combustión en la 
detonación, tiene olor persistente a amoníaco o ácido nítrico. 
Como agente oxidante enérgico se diluye en el agua formando 
ácido nitroso y nítrico. 

El NO2 aspirado inflama los tejidos del tracto respiratorio y pasa 
directamente a los alvéolos, formando en ellos ácido nítrico que 
ataca los tejidos blandos. Los síntomas iniciales son cefalea y 
ligero malestar, luego tos y vértigo. Si la persona no recibe 
atención médica, estos síntomas se agravan como bronquitis 
aguda con angustia respiratoria, disnea, cianosis y edema 
pulmonar, que puede producir la muerte entre 6 y 48 horas 
después de haber respirado alta concentración de estos gases. 

La persona afectada debe ser sacada rápidamente al aire 
fresco y recibir asistencia médica, preferentemente 
hospitalizada como mínimo 48 horas para control, ya que en 
muchos casos, después de los primeros auxilios presenta un 
cuadro de aparente recuperación, engañosa, y se va a su 
domicilio donde, después de algunas horas le sobreviene un 
malestar general que culmina en edema pulmonar e 
hipotensión, que sin atención médica produce la muerte al 
segundo o tercer día. A concentraciones sobre 300 ppm causa 
muerte súbita. 

El exceso de gases nitrosos en los disparos se debe 
primordialmente a: 

- Deficiente detonación; cuando por falta de confinamiento o 
por el empleo de un iniciador débil, el explosivo del taladro 
no detona completamente y sólo llega a deflagrar. 

- Mala mezcla de los agentes explosivos, como el ANFO y 
similares. 

- Degradación del explosivo durante el almace- namiento 
(shelf life).

- Disparo de taladros anegados con explosivo no resistente 
al agua. 

- Sobrecarga de los taladros. 

Los gases sulfurosos se presentan muy eventualmente y en 
menor escala, más por descomposición de materia orgánica 
que por disparo, pero se mezclan con los demás, son densos, 
malolientes e irritantes de las mucosas. La piel y sangre de las 
víctimas toma color verdoso, también pueden ser letales a 
elevada concentración. 

B. Polvo 

El volumen de polvo producido por las voladuras es menor al 
normalmente resultante de las demás operaciones de 
explotación y se debe controlar mediante el riego del frontón, 
antes y después del disparo  (RSM Artículos 278-280-281-283). 
Los más perniciosos son los de sílice y carbón que por fijación 
de partículas muy finas en los alvéolos durante largo tiempo de 
exposición producen silicosis y antracosis. Se clasifican en: 

a. De primera clase: 

Contienen más del 30% de sílice libre, sulfuros minerales, talco. 
Límite permisible: 2 mg/m3.

b. De segunda clase: 

Contienen menos del 30% de sílice libre, óxidos de hierro y 
otros. Límite permisible: 5 mg/m3.
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De tercera clase: 

Otros polvos. Límite permisible: 10 mg/m3.

Teniendo en cuenta todo lo anterior, conviene señalar que en 
muchos casos para la prevención de gases sólo se tiene en 
cuenta a la categoría de humos señalada por el fabricante, e 
incluso se compara y selecciona el tipo de explosivo a usar 
sobre la base de esta premisa, cuando en realidad muchos 
más determinantes son las condiciones de ventilación del frente 
de trabajo y el asegurar una completa detonación de toda la 

carga explosiva. Así una labor ciega va a retener mayor tiempo 
los gases de un disparo efectuado con igual carga y tipo de 
explosivo que otra abierta y bien ventilada. 

En el fondo todos los explosivos comerciales generan de origen 
los mismos gases, por la similitud de su composición, con 
ligeras variaciones en porcentajes, que se acentúan por las 
condiciones ambientales y por el cuidado empleado en el 
trabajo o del disparo. Como referencia se muestra un cuadro  
simplificado de la composición básica de los grupos de 
explosivos actualmente empleados en voladura de rocas: 

TIPO OXIDANTES COMBUSTIBLES SENSIBILIZADOR 

Dinamitas Nitrato de amonio molido Harina de madera Nitroglicerina (orgánico) 

Emulsiones Nitrato de amonio en solución Petróleo y aceites 
emulsificantes Aire (microesferas de vidrio o gas) 

ANFO Nitrato de amonio (granular) Petróleo Aire (poros en los prills de nitrato de 
amonio) 

ANFO Pesado Nitrato de amonio granular 
(ANFO) y solución (emulsión)  Petróleo Aire en los prills de nitrato de amonio y/o 

microesferas de vidrio en la emulsión 

Estos explosivos generan, en general, los siguientes gases: 
NO, NO2, CO, CO2.

En resumen, el concepto de seguridad en el empleo de 
explosivos para voladura subterránea enfoca a dos fases: 

- La de preparación del disparo. 

- La de evaluación de los resultados. 

En la primera fase, el objetivo es evitar la ocurrencia de tiros 
prematuros en el frontón. 

En la segunda fase, evitar el reingreso del personal a la labor 
disparada antes de que se hayan disipado totalmente los gases 
del disparo, se haya estabilizado el techo para evitar la caída 
de rocas y se prevenga la ocurrencia de tiros retardados. 

C. Proyección de rocas (fly rocks, proyectiles o galgas 
como se denominan en algunos lugares del Perú) 

Roca volante en voladura es simplemente un fragmento de 
roca arrojada al aire con violencia como resultado de una 
explosión, por tanto con gran potencial de causar daños”. 

La inesperada, incontrolada e indeseada proyección de 
fragmentos a distancias más allá de las estimadas como límite 
normal de desplazamiento de los detritos de una voladura, 
representan el más serio problema de seguridad en razón de 
que el impulso de lanzamiento aumenta con el mayor diámetro 
del taladro empleado, el riesgo es serio en minas y obras 
donde se trabaja con diámetros grandes de taladro y con 
agentes explosivos que generan alto volumen de gases. 

El riesgo es naturalmente mayor para personas y edificaciones 
cercanas a disparos en áreas urbanas tanto así que algunos 
reglamentos de construcción prohíben efectuar disparos de 
excavación sin mantas protectoras pesadas (Blasting mats). 

D. Aspectos determinantes en la generación de rocas 
volantes 

a. Geología 

En términos generales, las rocas altamente fisuradas y 
alteradas que muestran planos de debilidad notorios y 
definidos, así como las de conformación heterogénea tales 

como brechas y conglomerados con matriz débil, tienen mayor 
propensión a ocasionar proyecciones que las rocas  
homogéneas y compactas. 

Un taladro localizado muy cerca a una fractura abierta 
encontrará una zona de debilidad por la cual soplarán los 
gases lanzando fragmentos, igual caso ocurre cuando un 
taladro es abandonado y un segundo taladro de corrección se 
perfora al lado, en este caso el  abandonado debe ser llenado 
para no quedar vacío. 

Una cavidad natural, grietas, oquedades y cavidades de 
disolución se traducen en zonas de debilidad. 

b. Diseño 

La calidad de perforación es primordial, comprende al burden 
correcto, espaciamiento, sobreperforación, alineamiento de los 
taladros y diámetro, acordes con la altura del banco. 

Un burden corto, con amplitud menor a 25 veces el diámetro 
del taladro proporcionará un elevado factor de carga hacia la 
cara libre (igual ocurre cuando la cara frontal presenta 
oquedades), mientras que un burden excesivo creará violencia 
en la zona del collar, especialmente si el taco es insuficiente, 
generando efecto de craterización y proyecciones hacia arriba. 

c. Explosivos 

Un incremento de la carga específica resultará en una 
fragmentación promedio más reducido y en una mayor 
velocidad de impulsión. Las cargas explosivas concentradas 
más cercanas a la superficie (collar) y a la cara libre del banco 
tienden a proyectar más, por lo que se debe tener especial 
cuidado con la cantidad y distribución del explosivo por taladro. 
Los disparos simultáneos de varios taladros presentan mayor 
probabilidad de proyección que los secuenciados en los que se 
aplica encendido con retardos escalonados. 

d. Falta de cuidado 

El descuido o negligencia en cualquier etapa del diseño, del 
replanteo del trazo de perforación, de la carga y taponado de 
taladros o del ensamble del sistema de encendido 
secuenciado, puede motivar una situación peligrosa. 

CAPITULO  16 

                          321 



e. Tipo de voladura 

El lanzamiento de esquirlas se presenta tanto en subterráneo 
como en superficie. 

En superficie se tiene dos categorías de voladura: primaria o de 
producción, con dos tipos de trazo (de banco y de cráter) y 
secundaria, para eliminación de pedronería. 

1. Primaria 

- De banco con taladros profundos con relación a su 
diámetro. En ella los parámetros de taladro son 
proporcionales y normalmente constantes la parte sin 
carga explosiva en los taladros suele ser igual a un burden 
máximo en longitud, procurándose que no llegue a ser 
menor al 50% del burden .La carga explosiva es columnar. 

- De cráter. Se caracteriza por tener taladros poco 
profundos en relación a su diámetro grande. La carga 
explosiva se define como carga concentrada, puntual o 
esférica (Point charge), de una longitud sólo equivalente 
hasta de 6 diámetros del propio taladro. Presenta la 
situación más peligrosa por su gran tendencia a expulsar 
fragmentos hacia la cercanía de la carga explosiva a la 
superficie. 

2. Voladura secundaria con plastas y cachorros 

Son una fuente típica y habitual de proyección en razón de su 
mínimo confinamiento y protección natural, representando un 
alto factor de riesgo. Normalmente los fragmentos vuelan lejos, 
por lo que es recomendable disparar los pedrones en áreas 
donde no estorbe la operación de rutina, y lo suficientemente 
cercanas a las paredes o taludes de los bancos para 
aprovechar al menos en parte su efecto de pantalla. 

f. Tipo de proyectil 

Los fragmentos de roca volante tienen diferentes tamaños y 
formas y viajan tan lejos como pueden con el rumbo y ángulo 
con el que salen orientados. Referencialmente, se tienen dos 
tipos de proyectiles: 

Tipo 1: son los que ocurren directamente sobre, o al cercano 
alrededor de la voladura. Por lo general tienen elevado ángulo 
de trayectoria parabólica, como un proyectil de mortero de 
infantería, cuyo alcance en altura varía desde unos pocos a 
más de  cien metros, pero que normalmente no viajan  a gran 
distancia horizontal desde su punto de origen. Usualmente 

están asociados a disparos con poco  recubrimiento sobre la 
carga explosiva, a sopladuras o voladuras de cráter. 

Tipo 2: los fragmentos de roca de este tipo actúan como un 
proyectil de artillería, recorriendo gran distancia desde su punto 
de origen, con una trayectoria relativamente baja y tendida, 
viajando a gran  velocidad según su impulso, tamaño y peso. 
Normalmente este tipo es el más peligroso por lo impredecible 
de su rumbo y alcance, y pueden ocurrir en todo tipo de 
voladura, saliendo tanto de la cara libre frontal como del interior 
de la voladura. 

CAUSAS DIRECTAS 

Podemos considerar entre ellas a: 

A. Sobrecarga de los taladros; esto puede ocurrir: 

a. Cuando por garantizar el resultado de un disparo se 
exagera la dosis de explosivo por m3 a romper. 

b. Cuando un taladro se bloquea, por ejemplo con una piedra 
atracada, es común que los operadores compensen la 
deficiencia sobrecargando la parte libre, a veces hasta la 
misma boca del taladro. 

c. Cuando con un diámetro grande de taladros se ajusta 
demasiado la malla de perforación, con burden y 
espaciado muy cortos. 

B. Burden muy corto.  

Un burden muy corto resulta como consecuencia de error de 
cálculo en el diseño del trazo de perforación, o también 
eventualmente cuando por efecto de excesiva sobrerotura 
hacia atrás del disparo anterior la nueva cara frontal resulta 
excesivamente fisurada y debilitada, al extremo de crearse 
concavidades que reducen el espesor del burden en 
determinados sectores. 
La existencia de pequeñas cavernas de disolución internas, 
capas o diques de material suave y débil, o fallas estructurales 
también en muchos casos dan lugar a burden muy corto. 

Una sobrecarga excesiva al fondo de los taladros de la primera 
fila creará una situación similar a “burden corto” en la base del 
banco. 

Un frente que ha perdido parte del material del burden por 
debajo de la cresta puede originar  proyecciones si no se 
compensa la deficiencia reduciendo el factor de carga, o si no 
se coloca un deck (puente) sin carga en la columna explosiva al 
nivel del sector debilitado. 

C. Burden excesivo 

Un burden demasiado largo generalmente resulta de un mal 
diseño del trazo de perforación, o de una incorrecta distribución 
del orden de salida de los taladros. También de un factor de 
carga demasiado bajo asociado a un taco inadecuado, lo que 
generalmente repercute en craterización con proyección de 
fragmentos hacia arriba. 

D. Distribución de la carga explosiva 

Tanto en cada taladro como en la voladura en conjunto, una 
mala distribución de la energía aplicada sobre la roca 
propenderá a crear presiones excesivas en determinados 
puntos originando “centros de proyección excesiva”, digamos 
por ejemplo: en un taladro cargado casi hasta el tope habrá 

EFECTOS DE CRATEADO

a) Con cebo en el collar 
b) Con cebo en el fondo 

   a   b 
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proyecciones desde la boca y cuello del taladro; o en un taladro 
que haya atravesado a una oquedad  del terreno, a una falla, o 
a una capa de material suave estando cargado a columna 
completa (sin deck) producirá proyección  desde ese punto. El 
mejor remedio en estos casos es: para el primero, reducir la 
carga o aumentar el taco para el segundo, intercalar un taco 
inerte en el sector problema de la columna explosiva. 

- La carga de cada taladro en la primera fila se calculará 
individualmente en base al burden real, que puede haber 
sido reducido por efectos del disparo anterior, por fisuras o 
defectos de la roca, o por taladros inclinados 
erróneamente. 

- La carga por metro cúbico de roca no deberá ser 
excesiva. 

- Toda grieta, fisura o área de debilidad de la roca deberá 
ser cuidadosamente registrada y tomada en 
consideración. 

E. Error en la secuencia de encendido 

Un tiro fuera de secuencia es igual a un tiro con burden 
excesivo. Ejemplo: si un taladro de segunda fila sale antes que 
otro de primera fila provocará proyecciones hacia arriba. 

La secuencia de encendido se planeará de manera que el 
retardo de encendido entre los taladros adyacentes no sea 
mayor que 100 m.  A profundidades  de taladros menores a 1,5 
m el retardo entre taladros adyacentes no debería exceder de 
50 a 60 m. 

F. Geometría de perforación 

Es muy importante comprobar que las variantes geométricas de 
la voladura coincidan con las de diseño. Muchas veces hay 

errores o fallas que no se notan, como un mal alineamiento de 
taladros de la primera fila o insuficiente burden al pie del banco. 

En la superficie es fácil comprobar las distancias de taladro a 
taladro, pero si estos se perforan desalineados o tienen 
excesiva deflexión pueden presentar discrepancias 
inconvenientes abajo, de hueco a hueco, con un “incremento 
circunstancial de la carga” en determinado sector. 

Si un taladro se acerca mucho a la cara libre el burden 
resultará insuficiente. Un taladro de segunda fila muy cerca del 
de la primera incrementará la carga base con excesivo factor 
que puede generar soplos y proyección a nivel del piso; en este 
caso los fragmentos provendrán del núcleo de la voladura. 

MEDIDAS DE PREVENCIÓN Y PROTECCIÓN 

Las rocas volantes son un riesgo latente y la mejor protección 
es una distancia segura y cobertura adecuada. Todo operador 
debe ser instruido al respecto y saber hacia donde dirigirse 
para protección. 

Es muy importante evitar tiros prematuros, pues estos no 
avisan ni dan tiempo a escapar. 

No correr riesgos innecesarios ni permitir que otros los corran 
por ignorancia, desconocimiento del disparo o incluso 
machismo, razón por la que es de primera importancia montar 
un eficiente sistema de vigilancia para alertar a las personas 
ajenas y evitar que se acerquen al área de voladura en el 
momento del disparo.  

La voladura secundaria de bolones preferentemente se debe 
hacer simultáneamente con la primaria.  

Si se efectúan en forma separada se tendrá dos fuentes de 
proyecciones. 

FUENTES DE PROYECCION EN BANCO

1. Sopladura 

2. Craterización por sobrecarga 
o excesivo burden 

3. Tiro fuera de secuencia 
(taladro posterior antes que 
el primero) 

4. Burden muy corto (por 
desplome) 

5. Burden muy corto por 
cavidades 

6. Burden muy corto por 
sobrecarga excesiva al fondo 
del taladro de primera fila 

1 3 2

 5 

 4 

6
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CAUSAS USUALES DE PROYECCIONES EN BANCOS 

Perforación:

Burden insuficiente:

A. Mal alineamiento de taladros de la 
primera fila o insuficiente burden 
al pie del taladro (soplo a nivel del 
piso). 

B. Desviación de taladros de la 
segunda fila muy cerca de la 
primera, lo que incrementa la 
carga en la base (excesivo factor 
de carga que puede generar soplo 
a nivel del piso). 

A. Burden insuficiente en la cresta 
del banco o excesiva carga, hasta 
la boca del taladro. 

B. Pérdida de material de la cara 
libre debajo de la cresta, lo que 
disminuye la longitud del burden. 

C. Corrección: ejemplo de tacos 
inertes (decks) en las zonas de 
problema reconocidas. 

Posible lomo

 A    B

 A      B                               C

TIPOS DE PROYECTIL (PIEDRAS VOLANTES)

     Tipo 1: De banco          Tipo 2: De sopladuras                Tipo 3: De cráter
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Una forma de prevenir los lanzamientos  es evitar el efecto de 
crateo y otra es cubrir las voladuras. 

La cobertura de un disparo en obras civiles tales como zanjas, 
excavaciones para cimentación, y demoliciones, 
especialmente en áreas pobladas o de daño a instalaciones, 
deberá adaptarse a las condiciones y tipo de voladura a 
efectuar. Las mantas de jebe para voladura (Blasting mats)
usualmente confeccionadas con llantas usadas entramadas, o 
con trozos de banda transportadora solapados y unidos con 
cable de acero o cadenas, con dimensiones usuales de 10 a 

12 m2 y que se fijan al terreno sobreponiéndoles sacos de 
tierra o arena, son el medio más utilizado. 

Para la práctica se recomienda que el peso del recubrimiento 
sea igual al peso de la roca a detonar, lo que resulta 
impracticable para voladura de gran volumen. 

En estos casos es preferente el disparo de cargas reducidas 
bien secuenciadas y disponer de un ambiente protegido, 
cubierto y suficientemente resistente para impactos (Blasting 
shelter).

TABLA DE CANTIDADES Y DISTANCIAS PARA ALMACENAJE DE EXPLOSIVOS 

MASA EXPLOSIVA 
(kg) 

SEPARACION ENTRE 
EXPLOSIVOS 

(m) 

EDIFICIOS 
HABITADOS 

(m)

FERROCARRILES DE 
PASAJEROS 

(m) 

CARRETERAS 
(m) 

10 2,7 a 3,0 40,0 a 41,0 20,0 a 20,5 40,0 a 41,0 
20 3,4 a 4,0 55,0 a 57,0 27,5 a 28,5 55,0 a 57,0 
40 4,3 a 5,1 64,0 a 68,0 32,0 a 34,0 64,0 a 68,0 
60 4,9 a 6,0 73,0 a 80,0 36,5 a 40,0 73,0 a 80,0 
80 5,4 a 6,4 79,0 a 89,0 39,5 a 44,5 79,0 a 89,0 
100 5,8 a 7,0 83,0 a 95,0 41,5 a 47,5 83,0 a 95,0 

CAUSAS USUALES DE PROYECCIONES EN BANCOS 

Taco insuficiente:

Problemas geológicos:

A. Taco insuficiente, inadecuado o 
inexistente. 

B. Excesiva sobreperforación del 
disparo superior anterior o sobre-
capa de material suelto. 

C. Burden excesivo, corrección: ma-
yor longitud del taco, con material 
adecuado. 

  A          B                               C  B

A. Capas de roca débil, fisuradas, 
mantos de arcilla, vetillas y otras 
estructuras menos competentes 
que la roca del banco. 

B. Oquedades naturales, huecos de 
disolución o trabajos subterrá-
neos abandonados. 

C. Corrección: decks en las zonas 
de problema identificada. 

  A          B                                 C  
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TABLA DE CANTIDADES Y DISTANCIAS PARA ALMACENAJE DE EXPLOSIVOS 

MASA EXPLOSIVA 
(kg) 

SEPARACION ENTRE 
EXPLOSIVOS 

(m) 

EDIFICIOS 
HABITADOS 

(m)

FERROCARRILES DE 
PASAJEROS 

(m) 

CARRETERAS 
(m) 

150 6,7 a 8,0 98,0 a 112,0 49,0 a 56,0 98,0 a 112,0 
200 7,3 a 9,0 104,0 a 120,0 52,0 a 60,0  104,0 a 120,0 
400 9,2 a 11,0 122,0 a 141,0 61,5 a 70,5 123,0 a 141,0 
500 10,0 a 12,0 138,0 a 158,0 69,0 a 79,0 138,0 a 158,0 
600 11,0 a 13,0 144,0 a 166,0 72,0 a 83,0 144,0 a 166,0 
800 12,0 a 15,0 154,0 a 178,0 77,0 a 89,0 154,0 a 178,0 

1 000 13,0 a 16,0 178,0 a 204,0 89,0 a 102,0 178,0 a 204,0 
2 000 16,0 a 20,0 226,0 a 254,0 113,0 a 127,0 226,0 a 254,0 
4 000 20,0 a 25,0 270,0 a 300,0 135,0 a 150,0 270,0 a 300,0 
5 000 22,0 a 27,0 286,0 a 304,0 143,0 a 152,0 286,0 a 304,0 
6 000 23,0 a 29,0 299,0 a 317,0 149,5 a 158,5 299,0 a 317,0 
8 000 25,0 a 32,0 312,0 a 330,0 156,0 a 165,0 312,0 a 330,0 

10 000 27,0 a 35,0 326,0 a 344,0 163,0 a 172,0 326,0 a 344,0 
20 000 34,0 a 45,0 341,0 a 360,0 170,5 a 180,0 341,0 a 360,0 

EJEMPLOS DE MALLA DE VOLADURA (BLASTING MATS) RUSTICAS QUE PUEDEN 
PREPARARSE EN EL LUGAR DE LA VOLADURA 

Sacos de arena o tierra sobre malla de alambre para cerco:

Trozos de faja transportadora de jebe usados, amarrados con cable y colocados sobre malla de acero:
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VIBRACIONES EN VOLADURAS 

Parámetro de las ondas 

El paso de una onda sísmica por un medio rocoso produce en 
cada punto de éste un movimiento  que se conoce por 
vibración.  

Las vibraciones generadas por las voladuras se consideran 
entonces como ondas de tipo sinusoidal, donde los parámetros 
básicos de análisis son: 

- Amplitud: es el desplazamiento máximo de un punto del 
terreno desde su posición de reposo, en pulgadas o 
milímetros.

- Velocidad de partícula (VPP): es la velocidad a la que se 
desplaza el punto, en pulg/s o en mm/s.

- Aceleración: Es el ritmo de cambio de la velocidad, en 
pies/s2 o m/s2.

- Frecuencia: Es el número completo de oscilaciones en 
ciclos por segundo. 

En voladura, la amplitud es definida usualmente en términos de 
velocidad (pulg/s) y la frecuencia en Hertz, o ciclos por 
segundo. 

Origen de las vibraciones 

Generalmente las vibraciones excesivas del terreno son 
causadas ya sea por colocar demasiada carga explosiva dentro 
del taladro o por el inapropiado diseño de la voladura, 
especialmente en lo referente a la secuencia de las salidas, de 
modo que parte de la energía que no es utilizada en fragmentar 
y desplazar la roca  producirá vibraciones (por término medio 
un 40% de la energía del explosivo se gasta en generar ondas 
sísmicas en el entorno). 

Por tanto los primeros factores a considerar son los parámetros 
geométricos del disparo, entre ellos: 

a. Diámetro del taladro: el aumento de diámetro es negativo 
para el efecto de vibración, pues la cantidad de explosivo 
por taladro es proporcional al cuadrado del diámetro 
resultando en cargas en ocasiones muy elevadas. 

b. Altura de banco: debe mantener una relación óptima H/B > 
2 para mejor fragmentación y reducir las vibraciones al 
estar la carga menos confinada. 

c. Burden y espaciamiento: si el burden es excesivo, los 
gases de explosión encuentran resistencia para 
fragmentar y desplazar la roca, por lo que parte de la 
energía se transforma en sísmica, incrementando las 
vibraciones. 

Este fenómeno es más notorio en las voladuras de 
precorte, donde pueden registrarse vibraciones cinco 
veces superiores a las de voladuras convencionales si no 
se mantiene un adecuado  control. 

La intensidad de la vibración en una localidad específica 
se determina mediante la siguiente relación empírica, 
usualmente denominada  “Ley de Propagación”, que 
relaciona la velocidad de vibración máxima con la carga 
de explosivo y la distancia: 

PPV = K x [(DH) / (W)1/2] – n

Donde: 

PPV : velocidad pico partícula, en  pulgadas  por 
segundo  (o en mm/s). 

K : constante empírica de transmisión de la roca 
(factor local), 800 para roca suave a 1.200 para 
dura. 

DH : distancia horizontal entre la voladura y el punto de 
medición o registro, en pies o metros. 

 W : máximo peso de carga explosiva permisible por 
retardo  (mínimo  de 8  milisegundos) o carga de 
explosivo detonado instantáneamente, en libras o 
kilos (W también se indica con la letra Q en 
diversa literatura). 

EJEMPLOS DE MALLA DE VOLADURA (BLASTING MATS) RUSTICAS QUE PUEDEN 
PREPARARSE EN EL LUGAR DE LA VOLADURA 

Llantas viejas amarradas con cable resistente, colocadas sobre malla de acero:
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n : constante empírica  determinada por las 
condiciones geológicas existentes en el lugar, 
usualmente 1,6 

Las variables desconocidas K y n para un lugar específico 
se determinan por pruebas de disparo de pequeñas 
cargas en la vecindad, previas al disparo principal que se 
quiere controlar.  

Estas pruebas determinan las propiedades de transmisión 
de las rocas y sobre la base de ellas se definirá el tamaño 
de las cargas en el disparo principal, para prevenir 
eventuales daños. 

Las variaciones de los valores de K y n están 
condicionadas por fenómenos de absorción de altas 
frecuencias, por irregularidades geológicas que provocan 
la refracción y reflexión de las ondas, el tipo de roca, la 
geometría del disparo y el tipo de explosivo utilizado. 

El exponente de W varía según la simetría de la carga 
explosiva: 

A. Para carga esférica (cráter): 

PPV = K x [(DH) / (W)1/3] – n

B. Para carga cilíndrica (convencional): 

PPV = K x [(DH) / (W)1/2] – n

Para aclaración, la “velocidad pico de partículas” se refiere 
al mayor valor de una o más de las velocidades 
determinadas por un sismógrafo para los componentes 
mutuamente perpendiculares de la vibración en el terreno: 
horizontal, vertical y transversal.  

La máxima PPV permisible es de 1,92 pulg/s (USBM), 
sobre este valor pueden ocurrir daños a estructuras o 
construcciones. 

Otros autores no consideran una simetría de carga 
particular y utilizan la siguiente expresión general: 

V = K x (W)a x (D)b

Donde K, a y b son constantes empíricas estimadas para 
un lugar determinado mediante un análisis de regresión 
múltiple. 

Como referencia, la constante K puede variar desde 0,57 
para rocas duras competentes hasta 3,40 para suelos no 
consolidados. 

En general la amplitud de vibración en estructuras 
asentadas sobre roca será mayor que en estructuras 
asentadas en otras formaciones menos consolidadas; sin 
embargo, las frecuencias pueden ser más altas, lo cual 
reduce la posibilidad de daños. 

d. La carga explosiva y los tiempos de retardo. 

Una voladura con múltiples taladros disparados 
simultáneamente produce un violento efecto de concusión 
y vibración. 

Los retardos dentro de una voladura mayor fraccionan a 
ésta en una serie de pequeñas y muy cercanas voladuras 
de taladro individuales, minimizando este efecto, tanto así 
que la mayoría de los esquemas de tiro propuestos por 

entidades especializadas, recomiendan pautas o espacios 
de intervalo de 8 ó 9 m, como los retardos mínimos que 
deben ser intercalados entre cargas que van a ser 
consideradas como separadas, con el fin de controlar la 
vibraciones. 

Sin embargo, esta regla no es rígida ya que para 
voladuras pequeñas y muy cercanas, el empleo de 
retardos más cortos puede resultar mucho más adecuado, 
lo que tendrá que comprobarse en cada caso. 

Por otro lado, en voladuras efectuadas a grandes 
distancias de estructuras, se requerirá de retardos 
mayores para obtener verdadera separación de 
vibraciones, porque la vibración producida por cada carga 
individual se mantiene latente  por mayor tiempo. 

Los tiempos de retardo entre cargas se pueden estimar 
con la siguiente ecuación: 

T = (Kd x B) 

Donde: 

T : tiempo de retardo 
B : burden 
Kd : factor (3 a 5 ms/m) 

e. Sobreconfinamiento. 

Así como una carga con burden apropiadamente diseñado 
producirá mucha menos vibración por kilo de explosivo 
que una carga con un burden demasiado amplio, también 
una excesiva sobreperforación, da lugar a un extremado 
confinamiento de la carga explosiva, particularmente si el 
primer o cebo se coloca en la zona de sobreperforación.  

Otro caso ocurre en las voladuras con varias filas de taladros, 
donde existe la tendencia de que la última fila resulte 
naturalmente sobreconfinada. Para evitar esto, es aconsejable 
emplear períodos mayores de retardo entre estas últimas filas 
para darles mayor  cara libre, pero teniendo en cuenta que en 
algunos tipos de terreno estos períodos mayores de tiempo 
pueden dar lugar a la posibilidad de tiros cortados.  

Otro aspecto a tener presente es que si la secuencia se efectúa 
en una fila de taladros, las vibraciones serán mayores en la 
dirección en la que se está produciendo la secuencia de salida, 
debido al efecto acumulativo de ondas denominado efecto de 
“bola de nieve”.  

Estudios recientes han demostrado que los retardos de 
milisegundo en detonadores comerciales son menos precisos 
de lo que se creía. Ello puede resultar  en tiempos demasiado 
cercanos entre retardos adyacentes o aunque menos 
frecuentes, en traslapes  de tiempos, así que donde sea 
“condición crítica” que un taladro deba  detonar antes que el 
adyacente para proveer alivio seguro, puede ser una buena 
idea  saltarse un número de la secuencia de retardo entre los 
dos taladros.  

El monitoreo de las vibraciones producidas por voladuras de 
rocas en minas de tajo abierto y obras civiles es importante 
cuando están cerca a poblaciones o a instalaciones delicadas y 
para controlar deslizamientos de taludes en los bancos de 
explotación, donde es preciso un riguroso control basado en 
cargas mínimas por taladro y encendido con microretardos.  

La mayoría de minas subterráneas detonan tandas 
relativamente pequeñas y no tienen problemas notables de 
vibración.  
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EQUIPOS PARA EL MONITOREO DE VIBRACIONES 

Un equipo de control de vibraciones se compone básicamente 
de: 

a. Unos captadores electrodinámicos o piezoeléctricos 
(geófonos, anteriormente descritos).  

b. Un equipo que amplifica las señales que vienen de los 
captadores, generalmente acoplado a un sistema de 
registro que permiten visualizar y tratar los datos para su 
interpretación, denominados sismógrafos para voladuras. 

Los equipos de registro más simples sólo graban el dibujo de la 
onda en un papel, sirviendo para verificar esporádicamente si 
el valor pico de vibración sobrepasa un determinado nivel. 

Los equipos más completos para la realización de estudios, 
llevan incorporados sistemas de grabación analógicos o 
digitales para el análisis de los valores recepcionados en el 
campo, proporcionando mayor información (frecuencia, nivel de 
energía, etc.). 

Existen por tanto diversas opciones para la medición de 
vibraciones directamente en el terreno. Los que registran sólo 
la velocidad pico son baratos, fáciles de usar y adecuados en 
muchos casos para asegurar el cumplimiento de normas y 
regulaciones. Sin embargo, los sismógrafos que registran el 
evento total son más útiles para el mejor entendimiento e 
investigación de los problemas de vibración. 

C. Distancia escalada 

Donde la vibración no es un serio problema, los reglamentos 
permiten emplear la ecuación del “factor de escala” o “distancia 
escalada” en lugar de las mediciones de vibración con un 
sismógrafo. Para determinar las cargas permisibles por retardo 
la ecuación de distancia escalada es: 

Ds = (Di / W1/2)

Donde: 

Ds : distancia escalada 
Di : distancia del área de disparo a la estructura a 

proteger (en pies) 
W1/2 : máxima carga explosiva en libras por cada 

período de retardo en  8 m. 

Ejemplo: 

Si el punto a proteger está a 500 pies del disparo y la voladura 
tiene una carga máxima de 100 libras por cada período de 8 
milisegundos, la distancia escalada debe ser 50. 

Una distancia de 50 o más protegerá contra vibraciones 
mayores a 2 pulg/s según esto, para una distancia de 500 pies, 
podrán detonarse 100 lb. de explosivo: para 1.000 pies, 400 lb; 
para 1.500 pies, 900 lb, etc. 

Otros parámetros  empleados son: 

Relación de energía (RE): Cuyo límite debe ser 1,0 

RE = (3,29 x f x A)2

Donde: 

f : frecuencia en ciclos/s 
A : amplitud  en pulgadas  

Y también: 

RE = 1 PPV = 1,92 pulg/s 

Energía de vibración (EV): en cuyo caso el rango de 3 a 6 es 
aceptable (más de 6 es peligroso) 

EV   =   (a)2 / (f)2

Donde: 

a   : aceleración pico en pulg/s2

f  : frecuencia/s o ciclo/s 

Los registros sismográficos de la operación  de voladura, 
describiendo el trazo, carguío, cantidad de explosivo, 
encendido, y otros aspectos pertinentes sobre la voladura, son 
esenciales para casos legales o para investigación técnica.  

CRITERIO LÍMITE PARA VIBRACIONES OSM (OFFICE OF 
SURFACE  MINING USA) 

Criterio de velocidad de partícula: 

De 0 a 300 pies : 1,25 pie/s 
De 301 a 5 000 pies : 1,00 pie/s 
De 5 001 pies a más : 0,75 pie/s 

Criterio de distancia escalar: 

De 0 a 300 pies : 50 pie/s 
De 301 a 5 000 pies : 55 pie/s 
De 5 001 pies a más : 60 pie/s 

Daños a estructuras por vibraciones: 

No existe un nivel de referencia  sobre el cual los daños 
empezarán a ocurrir. Este nivel dependerá entre otros aspectos 
del tipo, condición y edad de la estructura, del tipo de terreno 
sobre el cual se ha construido la estructura a proteger, y de la 
frecuencia de la vibración en Hertz. 

El mayor daño ocurre con una VPP de 7,6 pulg/s y de acuerdo 
al USBM una de 2 pulg/s es razonable  para separar una zona 
relativamente segura de una probablemente peligrosa para una 
estructura. 

La vibración puede llegar  a una edificación por los cimientos, y 
en función de su frecuencia y de su velocidad, la estructura 
responderá a esta vibración con otra mayor o menor, en 
función de sus propias características elásticas. 

La peor situación se produce cuando la frecuencia producida 
coincide con la frecuencia natural de vibración de la propia 
estructura, fenómeno conocido como “resonancia”, muy 
destructivo, ya que acumula tensiones que afectan a los 
enlucidos, vidrios, y crea grietas de distintas magnitudes.  

Igualmente sensibles son ciertas estructuras naturales o 
condiciones del terreno que pueden ser desestabilizadas con 
riesgo de desplomarse (taludes en minas o en carreteras, 
cornisas de hielo o nieve que pueden caer en avalancha, etc.).  

En obras de ingeniería cercanas a centros poblados debe 
tenerse en cuenta que las personas tienden a quejarse de 
vibraciones muy por debajo de los niveles dañinos. El grado de 
tolerancia de un individuo depende de su salud, del temor a los 
daños, de su actitud hacia la operacion minera u obra en 
trabajo. 

Un ejemplo del "Rango de Percepción a las Vibraciones" por 
personas  en reposo es el siguiente: 
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Apenas perceptible: 

PPV = 0,02 mm/s (f = 3 a 25 Hz) 

Incómoda: 

PPV = 0,5 mm/s (f = 30 Hz y 50 mm/s a 5 Hz) 

Fuertemente perceptible: 

PPV = 25 mm/s (f = 2,5 a 25 Hz) 

Para un tiempo de 5 segundos. 

ONDA SÓNICA: 

La onda sónica de la explosión producirá desde sobresalto 
hasta rotura de vidrios, según la distancia y circunstancias en 
que se produce, lo que también puede ser motivo de queja en 
disparos en zonas pobladas.  

Esta onda entre otras razones se produce por compresión del 
aire al desplazarse la cresta o burden del disparo, por explosivo 
no confinado (cordón detonante superficial, taladros no 
taponados) y por sobrecarga de explosivo. 

Cuando sea necesario reducir el nivel de la onda sónica se 
recomienda: 

- Evitar el empleo de cordón detonante expuesto, cubrirlo 
con unos 10 cm de tierra suelta. 

- Seleccionar esquemas y secuencias de tiro que eviten el 
reforzamiento de ondas.

- No dejar taladros sin taquear. 

- No disparar la voladura cuando la dirección del viento sea 
crítica hacia la zona a proteger. Tampoco es 
recomendable disparar muy temprano o en la noche, por 
la temperatura ambiente que favorece  su desplazamiento 
y por la condición de quietud a esas horas. 

REDUCCIÓN DE NIVELES DE VIBRACIÓN DEL TERRENO 
POR VOLADURAS: 

Un excesivo nivel de vibración en una voladura de producción 
señala una sobrecarga o una inadecuada secuencia de 
tiempos de salida. Aunque cada caso requiere un análisis 
particular, se sugieren algunas medidas para aminorarlo: 

1. Minimizar la carga de explosivo por unidad de 
microretardo:  

a. Reduciendo el diámetro de perforación. 

b. Acortando la longitud de los taladros. 

c. Seccionando y espaciando las cargas dentro de los 
taladros, e iniciándolas en tiempos escalonados 
(decks). 

d. Utilizando el mayor número de detonadores o 
tiempos de retardo posibles (con explosores 
secuenciales de microretardo si se supera la serie 
comercial de detonadores eléctricos o no eléctricos 
disponibles, esto naturalmente en voladuras con gran 
número de taladros o con muchas cargas 
espaciadas).

2. Reducir el número de taladros con detonadores 
instantáneos, ya que éstos producen más impacto. 

3. Elegir un tiempo de retardo entre barrenos y filas efectivas 
que evite una fuerte superposición de ondas y permita un 
buen desplazamiento de la roca disparada. 

4. Disponer la secuencia de iniciación de modo que ésta 
progrese desde el extremo más próximo a la estructura a 
proteger alejándose de la misma.  

5. Utilizar el consumo específico adecuado, ya que un 
consumo excesivo da lugar a una sobrecarga innecesaria 
acompañada de grandes efectos perturbadores. 

6. Disponer el esquema de taladros con una relación "H/B > 
2". 

7. Controlar la perforación para que las mallas reales 
coincidan con las nominales. 

8. Emplear sobreperforaciones con las longitudes mínimas 
necesarias para un buen arranque. 

9. Disponer los frentes con la mayor superficie libre posible. 

10. Crear pantallas o discontinuidades entre las estructuras a 
proteger y las voladuras, por ejemplo con una cortina de 
taladros de precorte. 

GRAFICO CUALITATIVO DE LA VELOCIDAD 
PICO PARTICULA VERSUS LA DISTANCIA 
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Como referencia para limitar los efectos de vibración y 
proyección en disparos junto a propiedades, se sugiere las 
siguientes distancias por máxima carga explosiva por retardo: 

DISTANCIA A LA 
ESTRUCTURA 

(m)

MAXIMA CARGA POR 
RETARDO 

(kg) 
1 0,05 
5 0,9 
7 1,5 

10 2,5 
15 4,5 
20 7,0 
25 10,0 
30 13,0 

EJEMPLOS DE VOLADURAS MULTIPLES 
CON EL MISMOS NUMERO DE TALADROS

Voladuras con cargas seccionadas dentro 
de los taladros (dos cargas separadas y 
retardadas entre sí) además, que cada 

taladro sale en orden recuente en superficie

Retardo en 
carga superior 

Retardo en 
carga inferior

EJEMPLO DE REGISTRO DE ONDAS DE DISPARO

 Registro asísmico antes del disparo: Tiempo cero

     Onda S            Onda P

Tiempo “T”

 Tiempo cero +  T

 Ondas remanentes después del disparo 

1.

2.

3.

GRAFICO TOLERANCIA HUMANA A 
VIBRACIONES A DIFERENTES DISTANCIAS 

ESCALADAS DE LA VOLADURA
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DECRETO SUPREMO Nº 019-71/IN

EL PRESIDENTE DE LA REPUBLICA

CONSIDERANDO:

Que el Reglamento de Explosivos vigente, aprobado por Decreto Supremo del 2 de

Diciembre de 1909, ha devenido obsoleto por el transcurso del tiempo y no satisface

las necesidades actuales del control de explosivos y/o conexos.

Que la Dirección de Control de Armas, Munición y Explosivos de Uso Civil

(DICAMEC) ha elaborado un Ante-Proyecto de Reglamento de Control que satisface 

dichos requerimientos, el cual ha sido estudiado y aprobado por la Comisión

Interministerial designada por el Comando Conjunto de la Fuerza Armada y compuesta

por Delegados de éste y de los Ministerios de Industria y Comercio, Transportes y

Comunicaciones y del Interior y Servicio de Inteligencia Nacional.

Estando a lo opinado por la Presidencia del Comando Conjunto de la Fuerza Armada

en su Oficio Nº 164-EMFA-Intg-2 del 30-7-71 y por el Ministro del Interior;

DECRETA:

Artículo 1º.- Apruébase el Reglamento de Control de Explosivos de Uso Civil que

consta de 11 Capítulos, 183 Artículos y 12 Anexos y decláresele en vigencia.

Artículo 2º.- La Dirección de Control de Armas, Munición y Explosivos de Uso Civil

dispondrá su impresión y difusión.

Artículo 3º.- Deróguese el Reglamento de Explosivos aprobado por Decreto Supremo

del 2 del Diciembre de 1909 y todas las disposiciones que se opongan al Reglamento

que se aprueba con el presente Decreto.

Dado en la Casa de Gobierno, en Lima, a los veintiséis días del mes de Agosto de mil

novecientos setentiuno.

General de División EP. JUAN VELASCO ALVARADO, Presidente de la República.

General de Brigada EP. PEDRO RICHTER PRADA, Ministro del Interior.

****************************

REGLAMENTO DE CONTROL DE EXPLOSIVOS DE USO CIVIL

CAPITULO I
GENERALIDADES

Objeto del Reglamento
Artículo 1º.- El presente Reglamento tiene por objeto dictar las disposiciones

referentes al control de la importación, fabricación, exportación, manipulación,

almacenaje, adquisición, posesión, transporte, comercio, uso y destrucción de 

explosivos a fin de proteger la producción industrial; reducir al mínimo los riesgos

inherentes a que están expuestas las personas y la propiedad; y prevenir la posibilidad

de su empleo con fines delictuosos.

Alcance
Artículo 2º.- El presente Reglamento alcanza a todos los fabricantes y/o poseedores de 

explosivos de manufactura nacional o extranjera que se encuentren en el territorio

nacional.



Definición de explosivos.- Clasificación
Artículo 3º.- Los explosivos son compuestos químicos o mezclas físicas susceptibles

de descomposición muy rápida que generan momentáneamente gran volumen de gases

a altas temperaturas y ocasionan efectos destructivos.

El término "Explosivo" en este Reglamento comprenderá:

a. Pólvoras: negra común; nitrato de sodio o pólvora de Tarapacá, mixtas, sin azufre,

nitroglicerinadas y sin humo.

b. Dinamitas: común u ordinaria, semi-gelatinas, gelatinas explosivas, gelignitas y 

gelatinas especiales.

c. Explosivos de Seguridad: explosivos amoniacales, anfo y similares, nitratos.

d. Explosivos cloratados.
e. Explosivos para prospecciones sísmicas: nitramitas y gelatinas.

f. Papillas explosivas (Emulsiones)

g. Explosivos rompientes: Trinitrofenol o ácido pícrico, tetryl o tetralita,

trinitrotolueno, trilita o simplemente TNT.

h. Detonadores o fulminantes ordinarios y/o eléctricos: a base de fulminato de 

mercurio o plomo, nitruro o azida de plomo, de trinitrorresorcinato de plomo o de ázida

de plata; o también combinaciones de dos o más de estas sustancias.

i. Cordones detonantes: a base de pentrita, nitropenta u otros.

En general cualquier sustancia, compuesto o mezcla capaz de producir efectos

mecánicos por explosión o pirotécnicos y las que, con características similares, puedan

producirse en el futuro.

Excepciones al concepto de explosivos.
Artículo 4º.- Toda sustancia que se manufacture o use para producir efectos mecánicos

por explosión cualquiera que sea su propósito, estará comprendida dentro de las

disposiciones que establece el presente Reglamento, exceptuándose las mezclas

explosivas que se produzcan como medio para conseguir un efecto motriz y/o

constructivo en el transporte, industria u otra actividad.

CAPITULO II
AUTORIZACIONES, LICENCIAS Y CONTROLES

Autoridades que controlan explosivos.
Artículo 5º.- El Estado controla importación, fabricación, exportación, manipulación,

almacenaje, adquisición, posesión, transporte, comercio, uso y destrucción de 

explosivos a través de los Ministerios de Industria y Comercio, del Interior,

Transportes y Comunicaciones, Servicio de Inteligencia Nacional y Comando Conjunto

de la Fuerza Armada dentro del campo que les compete.

Control por el Ministerio de Industria
Artículo 6º.- EL MINISTERIO DE INDUSTRIA Y COMERCIO, por intermedio de la

Dirección General de Industrias, tiene a su cargo:

(a) La Autorización de Constitución de la Empresa Industrial para la fabricación de

explosivos y/o conexos.

(b) La Autorización de Instalación y Construcción de la Planta Industrial.

(c) El control del avance de la construcción de la Planta Industrial en concurrencia con 

el Comando Conjunto de la Fuerza Armada, Servicio de Inteligencia Nacional y la

DICAMEC.

(d) La expedición del Registro Industrial.

(e) La emisión de los informes pertinentes para la importación y exportación de

explosivos y materias primas para su elaboración.



(f) El control de las instalaciones.

(g) El control de la calidad de los productos.

(h) El control técnico de la producción y su existencia.

(i) El control del cumplimiento de las Normas de Seguridad e Higiene Industrial.

(j) El control de su destrucción en los casos que procediere.

(k) La inspección, cuantas veces sea necesario y sin previo aviso, de los diversos

locales donde se fabriquen y/o existan explosivos.

Control por el Ministerio del Interior.
Artículo 7º.- EL MINISTERIO DEL INTERIOR, por intermedio de la Dirección de

Control de Armas, Municiones y Explosivos de Uso Civil (DICAMEC) y sus 

Delegaciones en toda la República, tendrá a su cargo:

(a) El otorgamiento de Licencias para el funcionamiento de las Plantas Industriales de 

explosivos, previo informe favorable de la Dirección General de Industrias, mediante

Resolución Ministerial correspondiente.

(b) El otorgamiento de Autorizaciones Anuales y Eventuales paral a adquisición de

explosivos, mediante Resolución Directoral.

(c) El otorgamiento de las "Guías de Tránsito" de explosivos en toda la República.

(d) El otorgamiento de Licencias, mediante Resolución Directoral, para la importación

y exportación de explosivos y materias primas para su elaboración, previos los trámites

pertinentes.

(e) El control del transporte de explosivos en sus diversos aspectos.

(f) El control de su posesión, utilización y empleo.

(g) La relación de Empresas Industriales, personas naturales o jurídicas revendedoras

de explosivos y usuarios.

(h) La inspección, cuantas veces sea necesario y sin previo aviso, de los diversos

locales donde existan explosivos.

Los Puestos de la Guardia Civil, tendrán dentro de su jurisdicción, el carácter de 

controladores en lo concerniente a explosivos con sujeción a las Directivas emanadas

de la respectiva Delegación.

Control por el Ministerio de Transportes y Comunicaciones.
Artículo 8º.- EL MINISTERIO DE TRANSPORTES Y COMUNICACIONES, por

intermedio de sus Direcciones y Dependencias, tendrá a su cargo:

(a) La expedición de la autorización se transporte a la agencia o vehículo que conduzca

explosivos y/o conexos, fijando los puertos y aeropuertos a seguir, de tal manera que se 

garantice la idoneidad del medio empleado.

(b) La inspección de los medios de transporte.

Control por el CCFA
Artículo 9º.- EL COMANDO CONJUNTO DE LA FUERZA ARMADA, por 

intermedio de la División de Inteligencia, ejercerá el control de explosivos desde el

punto de vista de la Seguridad Nacional, teniendo a su cargo.

(a) El estudio del expediente y emisión de la opinión correspondiente.

(b) Las inspecciones desde el punto de vista de Seguridad Nacional.

(c) La aprobación conjunta con el Ministerio de Industria y Comercio del Reglamento

de Seguridad de las Plantas Industriales.

Control por el S.I.N.
Artículo 10º.- EL SERVICIO DE INTELIGENCIA NACIONAL, por intermedio de

sus organismos especializados, tendrá a cargo:

(a) El estudio del expediente y emisión de la opinión correspondiente.

(b) La investigación que le corresponda realizar.

Requisitos y trámites para obtención Registro Industrial y Autorización de 
Funcionamiento.



Artículo 11º.- Los requisitos y trámites necesarios para la obtención del Registro

Industrial y Resolución Ministerial autorizando el funcionamiento de las Empresas y

Plantas Industriales de Explosivos y/o conexos serán los siguientes:

a. Autorización de Constitución de Empresas Industriales.

(1) Toda persona natural o jurídica que desee constituir una Empresa Industrial

dedicada a producir explosivos y/o conexos, deberá presentar una solicitud a la

Dirección General de Industrias, por triplicado, acompañando la información siguiente:

- Datos de identificación de las personas naturales o jurídicas que desean constituir la 

Empresa Industrial.

- Indicación de los productos por manufacturar.

- Tecnología por emplear indicando procedencia y restricciones de la misma.

- Razón Social o denominación de la Empresa Industrial que se desea constituir.

- Capital social que inicialmente se aporta indicando origen.

- Monto de la inversión.

- Número aproximado de trabajadores por emplear, y

- Localización tentativa de la industria en plano topográfico a escala 1:2000 con 

indicación de lugares aledaños, accidentes del terreno, construcciones existentes, vías

de comunicaciones etc., hasta dos (2) kilómetros a la redonda (radio) del

emplazamiento proyectado.

(2) El Ministerio de Industria y Comercio, en un plazo no mayor de treinta (30) días

para Lima y Callao, más el término de la distancia para el resto del país, opinara sobre

la procedencia de la "Autorización de Construcción" de la Empresa Industrial,

remitiendo lo actuado al Comercio Conjunto de la Fuerza Armada el que 

conjuntamente con el Servicio de Inteligencia Nacional emitirá sus opiniones e 

informes correspondientes en un plazo no mayor de diez (10) días cursando el 

expediente al Ministerio del Interior (DICAMEC).

(3) El Ministerio del Interior por intermedio de la DICAMEC emitirá su opinión e 

informe, devolviendo el expediente al Ministerio de Industria y Comercio en un plazo

no mayor de cinco (5) días.

(4) El Ministerio de Industria y Comercio, a la recepción del expediente señalado en el 

inciso anterior, se pronunciará sobre la Autorización Definitiva de Constitución de la 

Empresa en un plazo no mayor de cinco (5) días.

(5) Si transcurrido el plazo de cincuenta (50) días no se hubiere obtenido el 

pronunciamiento de Autorización de Constitución de la Empresa, los solicitantes

podrán constituir la empresa Industrial dando cuenta a la Dirección General de 

Industrias y debiendo insertar en la correspondiente Escritura la copia con el sello y 

fecha de recepción de la solicitud.

(6) La Autorización Definitiva para la Constitución de una Empresa Industrial que

expida la Dirección General de Industrias, mediante la Resolución Directoral

correspondiente, contendrá:

(a) Razón Social o denominación de la Empresa Industrial.

(b) Constancia de Prioridad Provisional.

(c) Localización definitiva de conformidad con las Normas sobre localización

establecidas en el Plan Nacional de Desarrollo Industrial y la correspondiente Matriz de 

Distribución.

(7) La presentación de la Autorización Definitiva o de la copia de la solicitud

debidamente sellada, fechada y con el número de Registro de Inscripción según el caso, 

constituye requisito obligatorio para la elevación a Escritura Pública de las Minutas de 

Constitución de la Empresas Industriales. La Resolución Directoral será insertada en la 

Escritura de Constitución de la sociedad, la que deberá otorgarse dentro del plazo de un 



año de la fecha de expedición de la autorización o de la fecha de recepción de la copia

de la solicitud, según el caso.

Vencido el plazo de un año sin haber sido otorgada la escritura pública

correspondiente, opera la caducidad del derecho del solicitante, no obstante lo cual,

podrán los interesados formular nueva solicitud.

b. Autorización de Instalación y Construcción de la Planta Industrial.

(1) Toda Empresa Industrial, así constituida, tiene la obligación de solicitar

autorización para instalar y construir la Planta Industrial, para lo cual deberá presentar

una solicitud a la Dirección General de Industrias por triplicado y acompañada de la

información siguiente:

(a) Copia simple de la Escritura de Constitución de la sociedad.

(b) Plano Topográfico actualizado del terreno en la localización (zona y área)

autorizada a escala 1:2000 con indicaciones de lugares aledaños, accidentes de terreno,

construcciones existentes, vías de comunicación, etc. hasta dos (2) kilómetros de radio 

a la redonda del emplazamiento proyectado.

(c) Plano de Obras Civiles que contenga:

1 Edificios.

2 Talleres, polvorines y otras estructuras

3 Instalaciones eléctricas

4 Instalaciones sanitarias de agua y desagüe.

5 Instalaciones de aire comprimido, vapor, acetileno, oxígeno y otros si lo precisan.

6 Instalaciones de prevención y combate de incendios y de seguridad.

(d) Planos de Distribución de Plantas.

(e) Diagrama de Flujo del Proceso Productivo.

(f) Sistema de control de calidad y Normas Técnicas Industriales Nacionales a 

aplicarse.

(g) Cronograma de Ejecución de la Instalación de la Empresa Industrial.

(h) Reglamento Interno de Seguridad e Higiene Industrial.

(2) La Dirección General de Industrias para pronunciarse sobre la Autorización de

Instalación y Construcción de la Planta Industrial, seguirá por intermedio de la 

Dirección de Evaluación y Control Industrial el procedimiento siguiente:

(a) Verificará la exactitud de la información presentada por la empresa industrial en un 

plazo no mayor de 10 días en Lima y Callao, más el término de la distancia en el resto

del país.

(b) Estudiará si la documentación proporcionada está de acuerdo a las normas de salud 

y contaminación ambiental, y de seguridad e higiene industrial, emitiendo el Informe

Técnico en un plazo no mayor de quince (15) días.

Cumplidos los requisitos anteriores, otorgará la Autorización de Instalación y

Construcción de la Planta Industrial, en un plazo no mayor de tres (3) días, 

comunicando al término de éstos al municipio respectivo la autorización concedida.

Control del avance.
Artículo 12º.- La Dirección General de Industrias, el Comando Conjunto de la Fuerza

Armada, el Servicio de Inteligencia Nacional y la DICAMEC podrán controlar el

avance de la construcción e instalación correspondiente, a fin de que se cumplan las 

disposiciones técnicas y medidas de seguridad exigidas.

Conformidad de obra.- Otorgamiento Registro Industrial y Autorización de 
Funcionamiento.
Artículo 13º.- Concluida la instalación y construcción de la Planta Industrial, la

Empresa dará cuenta a la Dirección General de Industrias, la que en concurrencia con

el Comando Conjunto de la Fuerza Armada, el Servicio de Inteligencia Nacional y la 



DICAMEC, verificará la conformidad de la misma, expidiéndose el Registro Industrial

y la Resolución Ministerial de Funcionamiento correspondiente.

Regularización de situación de Planta ya existentes.- Piazo.
Artículo 14º.- Se establece claramente que las Plantas Industriales de Explosivos y/o

conexos ya existentes y en actual funcionamiento deberá obtener dentro de un plazo

prudencial no mayor de un año la confirmación de su Registro Industrial por la

Dirección General de Industrias y la Resolución Ministerial de Autorización de

Funcionamiento del Ministerio del Interior por intermedio de la DICAMEC.

Las industrias de explosivos por instalarse en el futuro deben necesariamente llenar los

requisitos contemplados en el presente Reglamento para la obtención del Registro

Industrial y la Resolución Ministerial autorizando su funcionamiento.

Caso de participación de personal extranjero.
Artículo 15º.- Cuando en la institución de una empresa industrial participe personal

extranjero, la Dirección General de Industrias solicitara al Servicio de Inteligencia

Nacional para que este oficialmente obtenga del consulado respectivo la siguiente

documentación: Un Certificado de Antecedentes Político-Sociales y Policiales y un

Certificado actualizado de residencia legal en el país.

Duración e Intransferibilidad de Registro Industrial y Autorización de 
Funcionamiento.
Artículo 16º.- El Registro Industrial otorgado por la Dirección General de Industrias y

la Resolución Ministerio de Autorización de Funcionamiento expedida por el 

Ministerio del Interior, tendrán carácter permanente mientras las empresas industriales

cumplan las disposiciones legales vigentes. El incumplimiento dará lugar a la

imposición de las sanciones establecidas en el presente Reglamento pudiendo llegar

hasta la revocación parcial, total, temporal y/o definitiva de su Licencia.

Licencia:
El Registro Industrial y la Autorización de Funcionamiento constituyen la Licencia de 

la empresa industrial, la misma que es intransferible.

Inscripción de productos en el Registro Nacional de Manufacturas.
Artículo 17º.- Las empresas industriales fabricantes de explosivos y/o conexos deberán

inscribir los bienes y/o insumos que produzcan, en el Registro Nacional de 

Manufacturas que lleva la Dirección General de Industrias.

La Dirección General de Industrias, emitirá la Resolución Directoral correspondiente

de inscripción del bien y/o insumo en el Registro Nacional de Manufacturas,

especificando la forma de embalaje y características de peligrosidad.

La inscripción de los bienes y/o insumos en el Registro Nacional de Manufacturas se

efectuará de acuerdo a lo establecido en el Capítulo XXV del Reglamento de la Ley

General de Industrias del Decreto Ley 18350.

Instalación de las características de los productos.- Inspecciones inopinadas de
Plantas.
Artículo 18º.- A fin de constatar las características de los productos, las muestras que

se estime conveniente analizar se procederán en los mismos laboratorios de las plantas

industriales por persona técnica idónea y en presencia de los Inspectores oficiales

designados.

Asimismo el Comando Conjunto de la Fuerza Armada, el Servicio de Inteligencia

Nacional ha DICAMEC y sus Delegaciones, podrán inspeccionar en cualquier

momento y sin previo aviso las plantas industriales de explosivos y/o conexos y los 

polvorines por razones propias de sus funciones, con las reservas del caso y dentro de 

los límites de responsabilidad que les compete.

CAPITULO III



FABRICACION

Que operaciones se consideran fabricación de explosivos y cuales no.
Artículo 19º.- a. Además de las operaciones de producción, se considera fabricación de 

explosivos cualquiera de las operaciones siguientes:

(1) Desorganización de munición.

(2) Separación de los componentes de cualquier explosivo.

(3) Adaptación de explosivos.

(4) Reconstrucción o alteración de cualquier explosivo.

b. No se considera fabricación de explosivos para los fines de este Reglamento.

(1) La producción de pequeñas cantidades de sustancias explosivas con propósito de

experimentación, como los disparos de prueba para control de calidad de los explosivos

de rutina previa a su fabricación.

(2) La producción de pequeñas cantidades de nuevos explosivos en proceso de

investigación.

(3) El llenado de cartuchos de casa para uso personal y no para su comercialización.

Necesidad de autorización para cambio de ubicación, edificios e instalaciones.
Artículo 20º.- La ubicación, edificios e instalaciones de una planta industrial de

explosivos no podrán ser alterados sin la autorización previa del Ministerio de Industria

y Comercio de acuerdo a lo estipulado por el presente Reglamento y el Reglamento del 

Decreto Ley Nº 18350, Ley General de Industrias.

Autorización de Funcionamiento para fábricas.- Prohibición de alteración de
productos sin autorización.
Artículo 21º.- La producción de explosivos así como cualquier operación unitaria del 

proceso, sólo podrán efectuarse en una planta industrial que cuente con la Licencia de 

Funcionamiento expedida de conformidad con lo dispuesto por el presente

Reglamento, no pudiendo las empresas industriales alterar los procesos de fabricación

de los productos autorizados, ni diversificar su producción sin previa autorización de la 

Dirección General de Industrias.

Pirotécnicos.- Requisitos para obtener Autorización de Fabricación de artefactos
pirotécnicos.
Artículo 22º.- Los pirotécnicos podrán elaborar pólvora y/o similares en cantidad no
mayor que la demandada por sus necesidades, no pudiendo almacenarla ni venderla y 
debiendo dedicarla única y exclusivamente a su actividad.
Para ello bastará la autorización de la DICAMEC o de sus Delegaciones respectivas,
siempre que reúnan las condiciones de seguridad necesarias tanto en los locales que
deben ser aparentes, así como en lo concerniente a almacenaje, manipulación,
traslado uso de los productos que elaboran.
Los requisitos para obtener Licencia de Funcionamiento de Talleres de Artificios
Pirotécnicos son los siguientes: Certificado de Antecedente Policiales, otorgado por la
Policía de Investigaciones del Perú; Certificado Médico-psiquiátrico otorgado por la 
Sanidad de las Fuerzas Policiales; y Certificado de ubicación del taller otorgado por
la Guardia Civil. La licencia se renovará cada dos (2) años (Anexo Nº 12).
Queda entendido que la elaboración de estos productos y su actividad propia, no se
efectuarán en locales destinados o anexos a viviendas o ubicados dentro de la zona
urbana, debiendo además ser efectuada por personal idóneo.(1)
(1)Derogado por el Art. 2 del D.S. Nº 014-2002-IN, publicado el 10/11/2002

Autorización para uso de artificios pirotécnicos.
Artículo 23º.- Los organizadores de fiestas religiosas, sociales, deportivas o de otra 
índole, que utilicen artificios pirotécnicos, deberán recabar autorización de uso de los 



mismos de la DICAMEC o sus Delegados la que será concedida solamente cuando no 
ofrezca peligro para la seguridad o tranquilidad de las personas.(2)
(2)Derogado por el Art. 2 del D.S. Nº 014-2002-IN, publicado el 10/11/2002

Distancias de seguridad para fábricas.
Artículo 24º.- Las plantas industriales de explosivos deberán estar situadas a distancia

de seguridad de los edificios habitados, caminos, vías férreas y otras estructuras a fin

de que, en caso de una explosión accidental, no ocasione daños personales o materiales.

Dicha distancia estará en función de la clase de explosivos y de la máxima cantidad

almacenable acumulada dada por las Tablas Cantidad - Distancia, para precaución de 

daños por explosión que aparece en el Capítulo V.

Especificaciones técnicas de las fábricas de explosivos.
Artículo 25º.- Las especificaciones técnicas de los locales de plantas industriales de

explosivos serán las siguientes:

a. Los linderos de plantas industriales cuya extensión sea menor de 50,000 m2 estarán 

determinados por un muro o pared perimetral de cuando menos 2 mts. de altura, 

coronado por un cerco de 3 hileras de alambre de púas de 20 cm. de separación entre

ellos y que forme un ángulo de 45 grados con la proyección del lado exterior de la

pared.

b. Los locales estarán unidos por caminos pavimentados y debidamente señalizados.

c. Los locales destinados al proceso de fabricación, manipulación y almacenaje de

explosivos, serán de una sola planta, salvo que el proceso imponga otra disposición,

debiendo contar con autorización expresa.

d. Los materiales de construcción serán preferentemente de fácil fragmentación de

modo que en caso de explosión se disgreguen en partículas que no presenten riesgos de 

daños personales o materiales. Cuando sea necesario el uso de madera, ésta deberá

recibir tratamiento ignífugo.

e. Las paredes de los locales donde se fabrique y/o almacene explosivos tendrán

superficie lisa y lavable, serán pintadas en colores claros y con pinturas de

características antiestáticas.

f. Los techos tendrán las siguientes características:

(1) Ligeros y de fácil fragmentación que en caso de explosión se disgreguen en 

partículas deleznables que no constituyan peligro de daños personales o materiales.

(2) Serán construidos de material incombustible.

(3) Altura mínima de 3 metros contada desde el nivel del piso del local.

g. Los pisos serán de cemento enlucido; sin rajaduras ni junturas; impermeables, no

absorbentes; fáciles de limpiar y/o lavar.

Cuando la clase de explosivos a fabricar lo requiera, se exigirá que los pisos estén

recubiertos por materiales anti-fricción y antiestáticos.

h. Las puertas serán amplias, de material incombustible o con tratamiento ignifugo; y

deberán contar con cerraduras que aseguren realmente el local; de apertura hacia afuera

(se usarán dos puertas por edificio solamente si el proceso de fabricación lo exige).

i. Toda instalación que lo requiera, tendrá bisagras, picaportes, aldabas, cerraduras y

candados, únicamente de bronce.

j. Las ventanas serán de dimensiones tales que aseguren buena ventilación e

iluminación del local y tendrán hojas de apertura hacia afuera y sin vicios, pudiendo

emplearse en su reemplazo plástico transparente adecuado.

k. La planta industrial tendrá una adecuada instalación de abastecimiento de agua que 

asegure la abundante disposición de este elemento en cualquier momento.



l. Todo local contará con un sistema de desagüe que permita la evacuación de las aguas

residuales.

La planta industrial contará con instalación de tratamiento de desagües industriales que 

aseguren su neutralización y/o descontaminación antes de su disposición final.

m. Los locales contarán con una correcta iluminación y las instalaciones eléctricas

estarán preferentemente a la vista, no empotradas, a prueba de explosión y puestas

efectivamente a tierra; las líneas en tuberías de fierro selladas; en ningún caso deberán

emplearse lámparas fluorescentes.

Los interruptores y fusibles se encontrarán en la parte exterior del local.

n. Las plantas industriales deberán contar con pararrayos convenientemente instalados

en número tal que sus áreas de influencia cubran el total del área ocupada por la 

empresa.

Carteles.- Contenido
Artículo 26º.- En cada local de la planta industrial existirán carteles visibles que

especifiquen:

a. Operación a que está destinado.

b. Cantidad máxima permisible de almacenamiento de materiales.

c. Número máximo permisible de personas a ingresar y/o permanecer en él.

Obligatoriedad de contar con laboratorio.
Artículo 27º.- Toda empresa industrial productora de explosivos deberá contar en su

planta industrial con un laboratorio para ensayos físico-químicos, tanto de materias

primas como de los productos que fabrique.

Dicho laboratorio estará a cargo de un profesional químico colegiado con una

experiencia no menor de tres (3) años en fabricación de explosivos.

Producción experimental en laboratorio.
Artículo 28º.- En el laboratorio de la planta industrial se podrá producir con fines de

experimentación cualquier explosivo en cantidades reducidas siempre que las

operaciones sean conducidas por personal técnico calificado y autorizado.

Precauciones en locales donde se produzcan gases, vapores y otros inflamables o 
tóxicos.
Artículo 29º.- En caso necesario se instalará una línea de distribución múltiple para el

abastecimiento de aire limpio, la cual terminará en máscaras adecuadas para el uso del 

personal.

En toda planta industrial existirá una enfermedad dotada con los elementos

indispensables para prestar primeros auxilios y la movilidad adecuada para el

transporte a centros hospitalarios.

Prohibición de alterar procesos de producción.
Artículo 30º.- Los procesos de fabricación de explosivos se ajustarán a lo especificado

en la Licencia y no podrán ser alterados. Sólo podrán efectuarse en los locales

señalados en los planos para dicho propósito y empleando las materias primas

autorizadas.

Obligatoriedad de presencia de técnicos.
Artículo 31º.- Mientras se fabrica o manipula explosivos, deberá estar presente en la 

planta industrial por lo menos una de las personas calificadas como personal técnico

autorizado.

Chequeo de maquinas, instalaciones y útiles.
Artículo 32º.- Antes de empezar cualquier operación, el personal técnico responsable

del proceso debe verificar el estado de funcionamiento de la maquinaria, instalaciones

y útiles a emplearse. No podrá efectuarse ninguna operación con máquina, utensilios o 

material que presenten alguna anormalidad.

Carretillas para transporte interno.- Requisitos.



Artículo 33º.- El transporte interno para recepción y/o despacho de materias primas y

productos elaborados deberá hacerse en carretillas provistas de contrafrenos y llantas

semi-neumáticas de jebe a tracción humana o en vehículos con motores a explosión,

debiendo estar provistos estos últimos con escapes antichispas.

Identificación de lotes de materia prima.
Artículo 34º.- A toda adquisición o partida de materias primas se le asignará un 

número de lote que la identifique.

Todo lote o partida de producción deberá identificarse con números correlativos y la 

fecha correspondiente marcados en las cajas o sacos que le sirven de embalaje.

Reparación de plantas.- Precauciones.
Artículo 35º.- Para efectuar reparaciones de cualquier orden en los locales donde se

elabora explosivos, previamente se procederá a retirar del local todos los explosivos y a 

efectuar una prolija limpieza. La reparación de maquinarias, instalaciones y locales

sólo se realizará después de haberse impartido la orden correspondiente por cada una

de las personas reconocidas como técnico autorizado, el cual verificará que se adopten

todas las precauciones del caso.

Desperdicios y despechos.- Destrucción.
Artículo 36º.- Los residuos, desperdicios y deshechos industriales, se guardarán en

recipientes de caucho endurecido u otros adecuados, antiestáticos, fuera del local en

lugar previamente designado y se les destruirá con frecuencia no mayor de una semana

o menor si la técnica lo requiere.

Limpieza de locales, máquinas, útiles, etc. al término de cada jornada.
Artículo 37º.- Los locales, máquinas, herramientas, útiles, etc. empleados en la

elaboración de explosivos deberán limpiarse al fin de cada jornada.

El personal técnico calculará la cantidad de materias primas a procesar en las horas de 

labor a fin de que las máquinas no queden ocupadas con material a medio procesar el 

término de la jornada.

Libros de Registro de Análisis y de Pruebas Técnicas.
Artículo 38º.- Las plantas industriales de explosivos deberán llevar Libros de Registro

de Análisis y de Pruebas Técnicas a que se someta tanto las materias primas como los 

productos elaborados.

En dichos libros se anotará:

a. Número correlativo de análisis y/o prueba técnica.

b. Lote o partida del material ensayado.

c. Ensayos a que se les ha sometido y sus resultados.

d. Dictamen.

e. Fecha y firma del técnico responsable.

Libro de Producción.
Artículo 39º.- Igualmente, deberá llevarse un Libro de Producción, foliado y

legalizado por la Dirección General de Industrias del Ministerio de Industria y

Comercio, donde se asentará:

a. La producción diaria y número identificatorios de los lotes.

b. Cantidad y números identificatorios de los lotes de las materias primas consumidas.

Estos libros deberán permanecer en los laboratorios y/u oficinas de la planta industrial

de la empresa siendo obligatorio mostrarlos a los Inspectores del Comando Conjunto

de la Fuerza Armada, Servicio de Inteligencia Nacional, DICAMEC y/o Dirección

General de Industrias, si éstos lo solicitan.

Informe y Cuadro Mensual de Producción.
Artículo 40º.- Mensualmente las empresas industriales de explosivos elevarán un

Informe a la Dirección General de Industrias detallando su producción y el consumo de 

materias primas.



Así mismo, remitirán a la DICAMEC un Cuadro Mensual de Producción de Explosivos

y/o Conexos, de conformidad al Anexo Nº 1.

Reporte de accidentes o siniestros a la Dirección General de Industrias.
Artículo 41º.- Todo accidente o siniestro que ocurra en una planta industrial de 

explosivos será reportado por la empresa industrial a la Dirección General de Industrias

del Ministerio de Industria y Comercio dentro de 48 horas de ocurrido, en Formato que

aparece en el Anexo Nº 2.

Reporte de accidentes o siniestros a la Policía y a la DICAMEC.
Artículo 42º.- Todo siniestro o accidente en una planta industrial en un almacén o

durante el transporte, será comunicado de inmediato por la empresa industrial a la

Policía y a la DICAMEC.

El reporte de la empresa consignará los siguientes datos:

a. Fecha y hora del siniestro o accidente.

b. Característica, causas probables, etc.

c. Daños a personas.

d. Daños materiales.

e. Local en que inicio.

f. Radio de influencia.

g. Nombre del personal técnico autorizado o encargado de la planta industrial en el

momento de ocurrir el accidente y/o siniestro.

Dictamen Técnico de la Dirección General de Industrias.- Efectos.
Artículo 43.- El Dictamen Técnico de la Dirección General de Industrias del

Ministerio de Industria y Comercio será comunicado a la DICAMEC para los efectos

de la restricción o revocación temporal o definitiva de la Resolución Ministerial de

Autorización de Funcionamiento en caso de encontrarse responsabilidad por parte de la 

empresa es por negligencia o por incumplimiento del presente Reglamento.

Anulación de Registro Industrial.- Revocación de Autorización de 
Funcionamiento.
Artículo 44º.- En caso de que, por incumplimiento de lo dispuesto por el presente

Reglamento, la Dirección General de Industrias anulará el Registro Industrial de una

empresa industrial productora de explosivos, la DICAMEC revocará, a su vez, la 

Resolución Ministerial de Autorización de Funcionamiento.

CAPITULO IV
MEDIDAS DE SEGURIDAD PARA LA MANIPULACION DE EXPLOSIVOS

Protección del personal de trabajadores.- Instrucción sobre riesgos.
Artículo 45º.- La empresa industrial es responsable de la provisión y conservación de 

los locales de trabajo, asegurando que estén construidos, equipados y que las

operaciones estén dirigidas de manera que suministren adecuada protección a sus

trabajadores. Igualmente la empresa es responsable de la instrucción a su personal

acerca de los riesgos inherentes a las operaciones, procesos y a la naturaleza de las

sustancias que manipulen.

Equipos de protección personal.
Artículo 46º.- La empresa dotará a sus trabajadores con equipos de protección personal

de acuerdo a las operaciones que realicen; y a la maquinaria, con resguardos y

dispositivos de control necesarios para evitar accidentes.

Medidas de protección para trabajadores en contacto con tóxicos explosivos.
Artículo 47º.- Los trabajadores que estén expuestos a contactos prolongados con 

sustancias tóxicas y/o explosivas, deberán bañarse y cambiarse íntegramente de ropa



con la frecuencia que la técnica lo exija, para lo cual la empresa proporcionará los

medios adecuados.

Cuidado en la manipulación de explosivos.
Artículo 48º.- Los explosivos deben ser manipulados con cuidados proporcionales a su 

sensibilidad relativa.

En la manipulación de explosivos se usarán preferentemente utensilios de caucho

endurecido, cerámica o plástico de antiestáticos.

Tormentas eléctricas.
Artículo 49º.- En caso de tormentas eléctricas se evitará toda manipulación de

explosivos.

Circulación interna de inflamables.
Artículo 50º.- Las sustancias inflamables empleadas en la fabricación de explosivos

circularán dentro de la planta industrial y/o serán almacenadas, separadamente unas de 

otras de manera de evitar todo riesgo de incendio o explosión.

Procesos discontinuos.
Artículo 51º.- En los procesos discontinuos no se permitirá en los locales de

producción cantidades de materias primas que excedan a las necesarias para un lote o 

"batch"

Almacenaje de "explosivos-base"
Artículo 52º.- Para el aprovisionamiento de "explosivos base" en la fabricación de

explosivos comerciales, para cada "batch" se podrá disponer de un local de

almacenamiento intermedio cercano al local de producción, situado a distancia de

seguridad y adecuadamente barricado, donde podrá almacenarse el explosivo necesario

hasta para cuatro (4) horas de trabajo o cuatro (4) "batches".

Transporte Interno de materiales.- Carretillas
Artículo 53º.- El transporte de materiales dentro de la zona de trabajo para los fines de 

producción se efectuará en carretillas provistas de contrafreno y llantas semineumáticas

y serán cargadas con solo una clase de material.

Carpa y descarga de carretillas.
Artículo 54º.- La carga y/o descarga de las carretillas mencionadas en el Artículo

precedente, se hará con las precauciones prescritas para cada clase de material, en

envases cerrados y en cantidades nunca mayores de 25 ks. por vez.

Envases.- Obligatoriedad.- Características.
Artículo 55º.- Sólo se podrá vender, revender, comprar o transportar explosivos que se 

encuentren debidamente envasados.

Los envases destinados a explosivos tendrán las características siguientes:

a. Serán preferentemente no metálicos y fabricados en forma tal que impidan pérdidas

de su contenido; podrán ser cajas de cartón, bolsas de papel resistentes impermeables o 

impermeabilizadas, barriles o cajas de madera.

b. No estarán impregnados exteriormente con sustancias que posibiliten su ignición.

c. Deberán llevar en letras de no menos de 2 cm. de altura y preferentemente de color

rojo, la palabra "Explosivos".

d. El peso bruto no sobrepasará los 25 kilogramos.

e. Deberán llevar impreso o en etiquetas pegadas dentro de un cuadro o rectángulo de 

no menos de 10 cm. de lado bordeado por una línea marginal de 1/2 cm. de espesor y

de color rojo lo siguiente:

(1) Denominación del explosivo.

(2) Número de Registro Industrial y de Manufactura.

(3) Marca Registrada (si ésta es igual a la denominación, se repetirá).

(4) Planta Industrial que lo produce.

(5) Contenido:



- Composición

- Peso neto

- Peso bruto.

(6) Lote identificatorio de la partida.

(7) Mes y año de fabricación.

(8) En caso de tratarse de explosivos antigrisú, figurará la carga máxima permitida por 

barreno.

(9) La frase "Producto Peruano Normalizado" seguida del número de la Norma Técnica

Industrial de Calidad respectiva o "Producto Peruano" seguido del número de la Norma

Provisional que le asigne el Ministerio de Industria y Comercio cuando los productos

se elaboren bajo una norma técnica extranjera.

Responsabilidad cumplimiento de disposiciones presente Reglamento y otros.
Artículo 56º.- La empresa así como sus trabajadores son responsables del

cumplimiento de:

a. Las disposiciones pertinentes del presente Reglamento.

b. El Reglamento Interno de Seguridad e Higiene Industrial de la empresa, aprobado

por la Dirección General de Industria del Ministerio de Industria y Comercio; y

c. El Reglamento de Seguridad e Higiene Industrial vigente y disposiciones conexas.

Aprobación fabricación explosivos y operación de máquinas.
Artículo 57º.- Sólo se podrá procesar y/o fabricar explosivos y/u operar maquinarias

bajo sistemas previamente aprobados por la Dirección General de Industrias del

Ministerio de Industria y Comercio.

Envase de explosivos.
Artículo 58º.- Los explosivos se acondicionarán dentro de sus envases de modo que no 

puedan sufrir desplazamientos o movimientos interiores.

CAPITULO V
ALMACENAJE

Polvorines.
Artículo 59º.- El almacenaje de explosivos se hará en polvorines que se ajusten a las

características y requisitos establecidos en el presente Reglamento.

Los cartuchos de caza, luces de bengala y artificios pirotécnicos deberán almacenarse

en diferente depósito que la pólvora negra.

Concepto de Distancia a edificios habitados.
Artículo 60º.- Para los fines de este Reglamento se denomina "Distancia a edificios

habitados" a la mínima distancia entre un depósito de explosivos y alguna estructura

como casa habitación o local donde la gente acostumbra a reunirse. Representa aquella

distancia a la cual, en caso de una explosión, los edificios estarían libres de daños

sustanciales en su estructura, pero no libres de daños menores como rotura de vidrios o 

desprendimiento de enlucido de las paredes.

Las distancias obtenidas en las Tablas o con la Fórmula indicada deberán duplicarse

cuando se trate de edificios o instalaciones dedicadas a otras actividades industriales

ajenas a la empresa industrial.

Concepto de Distancia a línea férrea"
Artículo 61º.- Se denomina "Distancia a línea férrea" la mínima distancia permisible

entre un depósito de explosivos y toda línea férrea por la que circulen trenes de servicio

público. Representa la distancia a la cual éstos estarían libres de daños en caso de una

explosión.

Concepto de "Distancia Carretera"



Artículo 62º.- Se denomina "Distancia a carretera" a la mínima distancia permisible

entre un depósito de explosivos y toda vía pública tal como carretera, camino, calles,

etc. Representa la distancia a la cual las personas al descubierto estarían libre de daños

en caso de producirse una explosión.

Barricadas.- Clases y características.
Artículo 63º.- Se denomina "Barricada" a todo obstáculo natural o artificial que sirva

como parapeto y permita el amortiguamiento de la explosión, pudiendo ser:

a. Barricada Natural: todo accidente de terreno de suficiente espesor, altura y solidez

que aísle lo que se quiere proteger.

b. Barricada Artificial: todo accidente artificial, terraplén o pared revestida o no, con

las siguientes características.

- Mínimo un metro de espesor en la parte superior.

- De pendiente natural hacia la base.

- Separada como mínimo un metro, al nivel del terreno, del edificio a proteger.

- Con una altura tal que sobrepase como mínimo en un metro la parte más alta del

edificio a proteger.

Casos de reducción en las Tablas Cantidad-Distancia.
Artículo 64º.- La presencia de barricadas naturales o artificiales permitirá la reducción

a la mitad de las distancias a edificios habitados, carreteras línea férreas, y entre

polvorines que aparecen en las Tablas Cantidad-Distancia.

Concepto de "Locales de riesgo"
Artículo 65º.- Para los fines de este Reglamento se considera locales de riesgo a 

aquellos donde se produzca, mezcle o envase explosivos.

Depósitos tipo "iglú".
Artículo 66º.- Los depósitos tipo "iglú" de concreto reforzados, cubiertos de tierra, se 

consideran barricados en todas direcciones excepto la puerta la cual contará con su

propia barricada, salvo el caso que las materias almacenadas lo hagan necesario.

Separación de depósitos.
Artículo 67º.- En los depósitos que no sean del tipo iglú será necesario que exista

separación entre ellos a fin de impedir la propagación de los daños en caso de incendio

o explosión en alguno de ellos. Los requisitos serán los siguientes:

a. La separación de los depósitos de pólvora negra o de pólvora sin humo y los

depósitos de altos explosivos, será la que aparece en la Tabla "Cantidad-Distancia"

para edificios habitados.

b. Las construcciones situadas en el área comprendida entre los almacenes de pólvora y

los de altos explosivos, sólo servirán para almacenar sustancias que no faciliten la

propagación del incendio o explosión.

Agrupación de explosivos en categorías
Artículo 68º.- Con el objeto de precisar las tablas Cantidad-Distancia, los explosivos

se agruparan en las cuatro categorías siguientes:

CATEGORIA I

- Pólvora sin humo monoperforada o multiperforada con un espesor mayor de 0.019".

CATEGORIA II

- Pólvora sin humo monoperforada de base simple con un espesor de 0.035" o menos.

- Pólvora sin humo multiperforada con un espesor de 0.19" o menos



- Pólvora sin humo de base doble con un espesor de 0.0075" o más y que contenga no

más de 20
o

 de nitroglicerina.

- Pólvora sin humo de baja presión para pistolas, escopetas y similares.

CATEGORIA III

- Pólvora si humo de base doble que contenga más de 20% de nitroglicerina.

- Composición de ceba.

- Explosión detonantes iniciadores.

- Altos explosivos.

- Pólvora negra.

CATEGORIA IV

- Nitrocelulosa con 30% de agua o más.

- Nitrato de amonio, anfo, akremite.

- DNT

- Explosivos preparados con agua.

Grupos de explosivos para almacenaje.
Artículo 69°.- Para el almacenaje de cantidades mayores de 500 Kg. de diferentes 

explosivos, estos se dividen en los grupos que a continuación se indica:

GRUPO I
- Dinamitas.

GRUPO II
- Nitrato de amonio.

- Anfo.

- Akremite o similares.

- DNT.

- Nitrocelulosa (húmeda).

GRUPO III
- Composiciones A, A-2, A-3,  B, C, C-2, C-3, y C-4.

- Explosivos D.

- Nitroguanidina.

- Nitroalmidón.

- Pentolita.

- Acido pícrico

- TNT.

GRUPO IV
- Tetril.

- RDX.

GRUPO V
- Azida de Plomo.

- Estignato de plomo.

- Fulminato de mercurio.

- PETN.



Prohibición de almacenar explosivos de grupos diferentes.
Artículo 70º.- No se almacenarán en un mismo local explosivos que pertenezcan a

grupos diferentes.

Cuando se trate de artificios u otros artículos en los que uno o más de sus componentes

son explosivos, la Tabla "Cantidad-Distancia" se aplicará de acuerdo al peso neto de

los explosivos que contienen.

En caso que el artículo esté compuesto de dos explosivos diferentes, la categorización

se hará según el más peligroso.

En los Anexos Nos. 3, 4 y 5 aparecen las Tablas "Cantidad-Distancia" correspondientes

a las diferentes categorías de explosivos.

Requisitos de los polvorines.
Artículo 71º.- Los polvorines deberán reunir los siguientes requisitos:

a. Que su ubicación y construcción eviten posibilidades de siniestro.

b. Asegurar que los explosivos estén en un ambiente seco y ventilado.

c. Asegurar que los explosivos no estén expuestos a cambios bruscos de temperatura.

d. Evitar las sustracciones.

Almacenamiento en depósitos y polvorines.
Artículo 72º.- Toda persona natural o jurídica que posea explosivos en cantidades

mayores de 250 kgs. está obligada a recabar Licencia para establecer un polvorín,

excepto las plantas industriales de explosivos.

Cuando se trate de explosivos hasta un máximo de 250 kgs., toda persona natural o

jurídica esta obligada a almacenarlos en lugar adecuado y protegido, fuera del radio

urbano y a distancia de seguridad de acuerdo a las especificaciones establecidas por el

presente Reglamento.

Clasificación de los polvorines.
Artículo 73°.- Los polvorines se clasifican en dos tipos:

a. Tipo "A": polvorín tipo Iglú o corriente, construido de cemento armado o galería

subterránea con barricadas o sin ellas, en los que se puede almacenar más de 1,000

Kgs. de explosivos.

b. Tipo "B": polvorines provisionales, construidos aprovechando los accidentes del

terreno, con paredes de sacos de arena y techos de láminas de eternit, en los que se

puede almacenar hasta 1,000 kilos de explosivos.

La ubicación de los polvorines tipo "B" estará de acuerdo a la Tabla "Cantidad-

Distancia" y el suelo de los mismos podrá ser de tierra apisonada libre de todo material

combustible.

Almacenamiento de explosivos
Artículo 74°.- No podrán almacenarse en los polvorines y consecuentemente en

ningún otro lugar, explosivos que no estén registrados en la Dirección General de

Industrias y en la DICAMEC, salvo el caso de un nuevo tipo de explosivo en proceso

de experimentación.

Supervisión de polvorines
Artículo 75°.- La supervisión de polvorines estará a cargo de las reparticiones del

Ministerio de Industrias y Comercio por intermedio de la Dirección General de

Industrias, así como por la DICAMEC del Ministerio del Interior.

Reglas Generales



Artículo 76°.- Para los polvorines tipo "A" son aplicables todas las disposiciones

contenidas en este Reglamento: Capítulo III - Fabricación, en lo referente a

emplazamientos, edificaciones, linderos, caminos, tipo de construcción, materiales,

paredes, techos, pisos, instalaciones, limpieza, reparaciones, operaciones, zonas de

seguridad protección contra incendio, anormalidades, registro, vigilancia, etc.

Colocación de explosivos
Artículo 77°.- Dentro del polvorín, los explosivos se colocarán sobre parrillas de 

madera con tratamiento ignífugo que los aisle del contacto directo con el suelo.

Los cajones se colocarán de modo que su lado mayor sirva de base de sustentación.

Cada ruma de cajones no tendrá una altura mayor de 2.00 mts., medidos del nivel del

piso. Cada cajón se colocará de modo que pueda leerse la etiqueta. Entre cajones

laterales deberá dejarse un espacio de por lo menos 5 cm., para la circulación del aire.

Las rumas de cajones no deberán apoyarse sobre las paredes del polvorín debiendo

estar distanciados de éstas, no menos de un (1) metro.

Solicitud para instalar polvorines tipo "B"
Artículo 78º.- Para instalar polvorines de tipo "B", el interesado deberá presentar una

solicitud a la DICAMEC, indicando sus datos personales, la cantidad de polvorines que 

desea instalar, clase y finalidad de los explosivos, ubicación (adjuntando croquis) y 

tiempo que van a funcionar. En caso de ser aprobada, la DICAMEC otorgará la

autorización correspondiente.

Vigilancia permanente de polvorines.
Artículo 79º.- Los polvorines deberán estar permanentemente vigilados por personal

idóneo.

En caso de emergencia, las autoridades políticas o policiales pueden ordenar la 

evacuación de los polvorines o darles protección.

CAPITULO VI
COMERCIO

IMPORTACION Y EXPORTACION

Autorización para importar o exportar explosivos y sus materias primas.
Artículo 80º.- Para importar y/o exportar explosivos o materias primas destinadas a su 

elaboración, toda persona natural o jurídica deberá contar con la Resolución Directoral

otorgada por la DICAMEC previo informe, según los casos de la Dirección General de 

Industrias del Ministerio de Industria y Comercio.

Está prohibida la importación de explosivos de similares características a los que se

producen en el país, así como cohetes, cohetones, cohetecillos y otros artificios.

Licencia para importación o exportación de explosivos y sus materias primas.
Artículo 81º.- Para tener Licencia de Importación o Exportación de explosivos o 

materias primas destinadas a su elaboración, será necesario presentar una solicitud

(papel sello sexto), a la DICAMEC acompañando los documentos pertinentes, la que

expedirá la Resolución autorizativa correspondiente previas las verificaciones y

consultas en los casos que procediere.

Los documentos de importación e internamiento y de exportación son intransferibles.

Caso en que no se concede permiso de importación.
Artículo 82º.- No se otorgará Permiso de Importación si el polvorín de destino

inmediato y/o de destino final no tiene capacidad o condiciones de seguridad para la 

clase y cantidad de explosivos que se desee importar.

VENTA Y DISTRIBUCION



Obligación de inscripción en el Reg. Nac. de Manufacturas.
Artículo 83º.- Sólo puede comercializarse explosivos de fabricación nacional que 

hayan sido inscritos en el Registro Nacional de Manufacturas de la Dirección General

de Industrias.

Autorización de venta.
Artículo 84º.- Para la venta de explosivos se necesita autorización de la DICAMEC, la 

que la concederá sólo a las empresas industriales con Licencia vigente.

Autorizaciones de Compra: Anuales o Globales. Eventuales.- Requisitos.
Artículo 85º.- Para la compra de explosivos se necesita autorización de la DICAMEC

o sus Delegaciones. La primera extenderá Autorizaciones Anuales (Globales), y/o

Eventuales; y las segundas sólo Eventuales. (Anexos ó y 7).

Las Autorizaciones Anuales (Globales) resultan al solicitante la compra todas las veces

que sea necesario durante el año hasta completar la cantidad que requieran.

Las Autorizaciones Eventuales facultan la compra por una vez y caducan a los 45 días.

En ambos casos, se requiere la justificación del pedido y se concederá la Autorización

previas las verificaciones que fuere menester.

Tratándose de usuarios mineros, deberán presentar copia certificada del "Auto de 

Amparo" y, anualmente, constancia certificada otorgada por la Dirección General de

Minería o Jefatura Regional de Minería correspondiente que a acredite la vigencia del

denuncio o explotación.

Autorización para comerciar.
Artículo 86°.- Toda persona natural o jurídica que desee comerciar en reventa de

explosivos y/o conexos deberá solicitar autorización a la DICAMEC presentando una

solicitud en papel Sello Sexto adjuntando: Licencia Municipal; Certificados de

Antecedentes Penales, Policiales y Domiciliario; Comprobante de pago de los derechos

respectivos en el Banco de la Nación; y Certificado médico - psiquiátrico expedido por 

la Sanidad de las Fuerzas Policiales del solicitante individual o del gerente en caso de 

persona jurídica (47).

La autorización de comerciante en explosivos otorgada por la DICAMEC deberá 

renovarse en el mes de enero de cada año ciñéndose a las disposiciones que ella 

establezca.

Obligaciones de industriales y comerciantes.- Cuadros Mensuales de Existencias.-
Cuadro Mensuales de Control.- Libro de Registro de Ventas.
Artículo 87º.- Las empresas industriales, los comerciantes en reventa de explosivos y

los usuarios estarán obligados a cumplir lo siguiente:

a. Archivar durante dos (2) años las Autorizaciones que otorguen las autoridades para

la adquisición de explosivos.

b. Remitir mensualmente a la DICAMEC o a sus Delegaciones, en los primeros días,

un Cuadro de Existencia de Explosivos con indicación de las compras y ventas

efectuadas, nombre de los clientes y proveedores y las autorizaciones presentadas en

cada transacción, según formato del Anexo Nº 8 del presente Reglamento.

Los usuarios remitirán mensualmente a la respectiva Delegación un Cuadro de Control

de Explosivos y/o Conexos, conforme al Anexo Nº 9.

c. Permitir las visitas de inspección ordenadas por las autoridades competentes, cada

vez que éstas lo estimen conveniente.

d. Dar cuenta inmediata a la DICAMEC o a sus delegaciones, toda perdida de

explosivos cualquiera que sea la causa (incendio, explosión, deterioro, robo, etc.)

e. Llevar un Libro de Registro de Ventas legalizado por la DICAMEC para todas las 

ventas que se efectúen, con indicación del nombre del cliente, clase y cantidad de

explosivos vendidos; número de la autorización y nombre de la autoridad que dio

permiso para la adquisición; fecha de venta; nombre, domicilio y documentación de



identidad de la persona encargada vendidos; número de la autorización y nombre de la 

autoridad que dio permiso para la adquisición; fecha de venta; nombre, domicilio y 

documentación de identidad de la persona encargada del transporte; clase y número de 

matrícula del vehículo utilizado en el transporte; y empleo declarado por el cliente.

Prohibiciones.
Artículo 88º.- Queda terminantemente prohibido modificar las inscripciones de los

envases o envolturas así como vender explosivos que presenten síntomas de alteración

o deterioro o que hayan sido reconocidos como falsificados o adulterados.

CAPITULO VII
TRANSPORTE

Tránsito de explosivos a otro país.
Artículo 89º.- En vista de que los Tratados Internacionales respetan la vigencia de la 

Legislación Nacional sobre armas, municiones y explosivos, todo producto explosivo

elaborado o materia prima para su elaboración, que ingrese o transite por territorio

nacional con destino a otro país, deberá contar con la autorización de la DICAMEC o 

sus Delegados, amparada por las respectivas Guías de Tránsito las que se expedirán

previos los informes de las autoridades de Transportes y Comunicaciones respectivas.

Validez Temporal de las Guías de Tránsito - Certificados de Existencia
Artículo 90º.- Para el transporte de explosivos se requiere de la Guía de Tránsito

expedida por la DICAMEC o sus Delegaciones, según formato que aparece en el

Anexo Nº 10 del presente Reglamento.

Dicha guía debe presentarse en todos los Puestos de Control de la Guardia Civil del

proyecto y canjearse por un "Certificado de Existencia" (Anexo Nº 11) en el último

Puesto más cercano al lugar del destino.

La Guía de Tránsito deja de tener validez al ser canjeada por el Certificado de 

Existencia o al no haber sido empleada al término de los 45 días de expedida, pudiendo

se renovada por una sola vez y por igual tiempo.

Póliza de seguro.
Artículo 91º.- El riesgo que comporta todo transporte de explosivos deberá estar

cubierto por una Póliza de Seguro que ampare los riesgos de conductores, ayudantes,

custodios y terceros.

Prohibición de transporte.
Artículo 92º.- Queda prohibido el transporte de explosivos no autorizados.

Nitrato de amonio y fertilizantes.- Requisitos para exonerarios de prescripciones
presente Reglamento.
Artículo 93º.- El nitrato de amonio y los fertilizantes a base de éste, destinados

únicamente a la agricultura, quedan exceptuados de las prescripciones del presente

Reglamento en cuanto al transporte en general, a condición de que se cumpla con los

siguientes requisitos:

a. Deberán encontrarse debidamente envasados.

b. No se transportarán juntamente con líquidos corrosivos o inflamables, ni sustancias

combustibles como el carbón, azufre, algodón, etc.

c. Durante el transporte y en la carga o descarga no se fumará, ni existirá ninguna

fuerza de fuego abierto.

d. La carga no se colocará en las proximidades de sistemas de cañerías de vapor, cables

de corriente eléctrica, etc.

e. La carga se mantendrá permanentemente fresca y ventilada.

Nitrato de amonio no destinado a agricultura.



Artículo 94º.- El nitrato de amonio, sustancias que lo contengan y/o similares,

destinados a fines distintos a su empleo en la agricultura, serán considerados como

explosivos y como tales quedan sometidos a las disposiciones establecidas por el

presente Reglamento.

A. TRANSPORTE TERRESTRE

Autorización y Revisión Técnica de vehículos para transporte de explosivos.
Artículo 95º.- Todo vehículo destinado al transporte de explosivos deberá contar con

la Autorización e informe de Revisión Técnica favorable otorgada por las Autoridades

de Circulación y Seguridad Vial que constatarán el cumplimiento de los requisitos

contemplados en el presente Reglamento y la legislación vigente sobre tránsito en

general.

Autorización a los transportistas por la DICAMEC y la Dirección de Circulación
y Seguridad Vial
Artículo 96º.- El transporte de explosivos sólo se efectuará por las agencias o dueños

de vehículos que, reuniendo los requisitos establecidos en el presente Reglamento,

tengan autorización de la DICAMEC y de las autoridades de la Dirección de

Circulación y Seguridad Vial respectiva.

Prohibición de Transporte de Explosivos de distinto grupo, clase y con pasajeros
Artículo 97º.- En un vehículo sólo podrán transportarse explosivos de un mismo

grupo. Por ningún motivo podrán transportarse altos explosivos y dinamitas

conjuntamente con fulminantes o artificios que contengan explosivos detonantes o

iniciadores. Tampoco podrá llevar ninguna otra carga peligrosa, (combustibles, etc.) ni

pasajeros.

Sitios en que es prohibido abrir recipientes.
Artículo 98º.- Los recipientes que contengan explosivos no podrán ser abiertos sobre

los vehículos, muelles, desembarcaderos y aeródromos.

Requisitos de los transportadores - Prohibiciones - Obligación de conocer el
presente Reglamento
Artículo 99º.- Las personas encargadas de la carga descarga y conducción de

explosivos, serán mayores de edad, gozarán de buena salud, serán de reconocida buena

conducta y hábiles en el idioma castellano.

Durante la manipulación y transporte de explosivos queda terminantemente prohibido

fumar o llevar consigo cigarros, cigarrillos, fósforos encendedores u otro medio capaz

de producir fuego.

No se aceptará para las tareas de manipulación y transporte de explosivos a personas

adictas al uso de bebidas alcohólicas o narcóticos.

El capataz, conductor y toda persona que esté a cargo del transporte de explosivos,

deberá conocer ampliamente las prescripciones de este Reglamento.

Asimismo deberá estar informada sobre la clase de explosivos, su sensibilidad y las

precauciones a adoptarse durante la manipulación y transporte.

Condiciones en que deberán efectuarse las operaciones de carga y descarga.
Artículo 100º.- Las operaciones de carga y descarga de explosivos deberán efectuarse

preferentemente durante las horas del día en tiempo no lluvioso y nunca cuando haya

tormentas eléctricas. Cuando no se cuente con luz natural o instalaciones fijas para la

iluminación, deberá usarse reflectores los cuales se colocarán a la máxima distancia

que asegure buena iluminación. Los automotores a emplearse deberán permanecer con

los motores apagados. Asimismo antes y después de cada operación de carga y

descarga se limpiará cuidadosamente el lugar que ocupan los explosivos.

Condiciones en que deberán efectuarse las operaciones de carga y descarga.



Artículo 101º.- Durante la carga y descarga de explosivos, sólo podrán permanecer en 

las inmediaciones el personal y las autoridades designadas para el efecto,

prohibiéndose cualquier otra actividad dentro de un radio de cincuenta (50) metros.

Igualmente se prohíbe el acceso dentro del área a peatones, automóviles, etc.

Cuidado en la manipulación de los envases.
Artículo 102º.- Se observará el máximo cuidado en la manipulación de los envases,

evitando golpearlos, arrastrarlos o dejarlos caer.

Es prohibido aceptar para el transporte los explosivos cuyos envases se encuentren

deteriorados.

Obligatoriedad de banderín y carteles con leyenda "Peligro".

Artículo 103º.- Todo vehículo terrestre que transporte explosivos deberá llevar en

lugar apropiado y visible desde cualquier ángulo, un banderín de tela roja de 70 x 70

cm. con la leyenda "Peligro", debiendo las letras ser blancas y de tamaño no menor de 

20 cm. Asimismo llevará carteles con igual inscripción en la parte posterior y en los

costados.

La carga deberá estar cubierta íntegramente con toldo impermeable.

Prohibición de envío por correo.
Artículo 104º.- Queda prohibido el envío por correo de cualquier explosivo y en 

cualquier cantidad.

Custodia de explosivos transportados.- Prohibición de conducción de pasajeros.
Artículo 105º.- Todo transporte terrestre de explosivos irá al cuidado y vigilancia de 

un mínimo de dos (2) personas y bajo la custodia de, por lo menos, un Guardia Civil.

Queda prohibido conducir pasajeros.

TRANSPORTE EN AUTOMOTORES

Itinerario para tránsito.
Artículo 106º.- Los conductores de vehículos que transporten explosivos se ceñirán

estrictamente al itinerario prescrito por la autoridad policial, evitándose en lo posible el

recorrido o detención por ciudades, centro poblados y en general por lugares de 

congestión de peatones o vehículos.

Precauciones para el cruce de líneas férreas y puentes.
Artículo 107º.- Cuando el vehículo cargado con explosivos cruce línea férreas, se

evitará el paso hasta que el tren se haya alejado 300 metros. Igualmente al atravesar

puentes sobre vías navegables, se evitará el paso hasta que las embarcaciones se hayan

alejado igual distancia.

Condiciones de los vehículos transportadores de explosivos.
Artículo 108º.- Los vehículos que transporten explosivos deben ser sólidos, resistentes

y permanentemente revisados para evitar su detención por fallas mecánicas; la

carrocería será con barandas y puertas posteriores altas, estas últimas debidamente

aseguradas.

Las herramientas propias del vehículo y accesorios deberán estar guardados en un

cajón fuera de la carrocería.

Queda prohibido el uso de acoplado para el transporte de explosivos.

En ninguna parte del vehículo deberá haber "wipe" (hilaza), trapos o materiales

impregnados de aceite o grasa.

Deberá estar provisto de dos extinguidores contra incendio colocados en lugares

apropiados y de fácil acceso. El chofer y el ayudante deben conocer obligatoriamente

su correcto empleo.

El aprovisionamiento de combustible de un vehículo cargado con explosivos sólo se

hará con el motor apagado.



Instrucciones a los conductores antes de cargar un vehículo.
Artículo 109º.- Antes de cargar explosivos en un vehículo, se hará conocer a los

conductores mediante memorándum lo siguiente:

a. Tipo de explosivos que van a transportar.

b. Medidas a tomar en caso de incendio en el vehículo y en la carga.

c. Radio aproximado de destrucción en caso de explosión.

Verificaciones antes de cargar.
Artículo 110º.- Antes de cargar cualquier automotor con materias explosivas, los 

encargados de la custodia juntamente con el chofer del vehículo, procederán a efectuar

las siguientes verificaciones:

a. Comprobar que los conductores eléctricos, bujías, arrancador, luces, etc. se 

encuentren en perfectas condiciones.

b. Que no existan pérdidas de combustibles ni carburantes.

c. Que las llantas neumáticas se encuentren en buenas condiciones.

d. Que el tubo de escape esté provisto de un silenciador, sin roturas.

Prohibición de conducción de vehículo cargado a taller de reparaciones.
Artículo 111º.- Queda prohibido conducir el vehículo al garaje o taller de reparaciones

mientras esté cargado de explosivos.

Convoy.- Distancias.- Número máximo de vehículos.- Caso de incendio
Artículo 112º.- Cuando los vehículos que transporten explosivos viajen en convoy

mantendrán entre ellos la distancia reglamentaria de seguridad.

El convoy estará conformado por un máximo de 3 vehículos.

En caso de incendio en uno de los vehículos, el resto del convoy se estacionará a 

distancia de seguridad conveniente a fin de evitar la propagación del incendio hacia

ellos.

Caso de incendio.
Artículo 113º.- En caso de incendio y cualquiera que sea la causa, el personal a cargo

del vehículo se esforzará en controlarlo y prevendrá a las personas que pudieran

acercarse, notificando posteriormente el hecho a la Guardia Civil.

Descarga de vehículo.
Artículo 114º.- Llegado el vehículo a su destino, la descarga de explosivos debe ser

inmediata y total.

TRANSPORTE A LOMO

Condiciones para el transporte a lomo.
Artículo 115º.- El transporte de explosivos a lomo sólo podrá efectuarse durante las

horas de luz solar.

Los animales deben ser mansos, sanos y adiestrados para este trabajo, debiendo

cumplirse los siguientes requisitos:

a. Los arneses se acondicionarán de modo que no molesten o lastimen al animal.

b. La carga deberá hallarse bien equilibrada, asegurada y cubierta con una lona

impermeable.

c. No podrán utilizar cabrestos metálicos.

d. El ganado debe ser llevado de tiro por el conductor quien cuidará que la carga de

explosivos no sufra desplazamiento alguno.

e. La distancia mínima entre cargueros será de 5 metros.

TRANSPORTE EN FERROCARRIL

Prohibición de explosivos en trenes de pasajeros.



Artículo 116º.- Por ningún motivo podrá conducirse explosivos en trenes de pasajeros.

Llegada a la estación ferroviaria.
Artículo 117º.- Ante un pedido de transporte de explosivos, la estación ferroviaria

fijará el día y hora para el embarque. Los explosivos no podrán llegar a la estación con 

más de 12 horas de anticipación a la salida del tren.

Revisión de embalajes.
Artículo 118º.- El Jefe de Estación de partida podrá exigir el concurso del remitente o 

su sustituto con el fin de revisar los embalajes, siendo de su responsabilidad cualquier

anomalía. En caso de cuestión sobre la clase de materias, dará aviso a la DICAMEC o 

su Delegado del lugar para que la resuelva.

Recojo de explosivos no retirados por los destinatarios.
Artículo 119º.- El remitente debe comprometerse por escrito a recibir nuevamente los 

explosivos que no hubieran sido recogidos por los destinatarios en el plazo estipulado

en el Artículo 124º del presente Reglamento y a pagar los gastos que ocasione la

devolución.

Condiciones del transporte por ferrocarril.
Artículo 120º.- El transporte de explosivos por ferrocarril se efectuará:

a. En Primera Clase: los remitidos en trenes o en vagón que transporten conjuntamente

mercaderías generales.

b. En Segunda Clase: los remitidos en trenes o vagón que no transporten ninguna otra

mercadería.

(1) En Primera Clase están comprendidos.

(a) Las pólvoras o dinamitas, siempre que las cantidades cargadas en un mismo vagón

no pasen de 100 kgs.

Todo exceso sobre este peso será llevado a otro carro o vagón.

(b) Los detonadores con tal que no pasen de 25 kgs.

El exceso de peso se transportará en las condiciones determinadas en el inciso anterior.

(2) En la Segunda Clase comprendidos:

(a) Los explosivos en cantidades mayores, pudiendo ser en este caso la capacidad de 

transporte la determinada por la del vagón correspondiente y de acuerdo al Artículo 

125o.

Vagones anteriores y posteriores al de explosivos.
Artículo 121º.- Cualquier vagón que contenga explosivos, debe estar precedido y

seguido, cuando las gradientes de la línea lo permitan, por lo menos de dos carros que

no contengan materias sujetas a pronta inflamación, tales como alcohol, fósforo,

bencina, petróleo, carbón, algodón, lana, pasto, etc.

Protección de vagones contra chispas.
Artículo 122º.- Los explosivos que no puedan ser cargados en vagones que contengan

las materias citadas en el artículo anterior, deben estar en vagones cerrados con llave y

protegidos especialmente contra el acceso de chispas.

Revisión del tren.
Artículo 123º.- El tren en general, y el vagón o vagones de explosivos en particular,

serán prolijamente revisados y todo el personal del tren informado del transporte de

explosivos a fin de que procedan con las máximas precauciones.

Carga y descarga en las estaciones.- Término para la segunda.- Aislamiento a su 
vencimiento.
Artículo 124º.- La manipulación de la carga en las estaciones se efectuará por

empleados del ferrocarril y/o del interesado debidamente resguardados por protección

policial, contando con esta última también durante el transporte.



La descarga debe ser efectuada por el destinatario dentro de las 24 horas después del

aviso de llegada; pasado este tiempo, el vagón será conducido a un lugar aislado,

corriendo los gastos de guardianía por cuenta del destinatario.

Pasados tres (3) días, la carga podrá ser devuelta al remitente.

Caso de utilización de trenes especiales.
Artículo 125º.- El transporte de más de doce mil (12,000) kilogramos, debe efectuarse

por trenes especiales que sólo lleven explosivos, no pasando en ningún caso de sesenta

mil (60,000) kilogramos.

La carga de los vagones no debe pasar de 3/4 de su tonelaje.

Paradas largas en las estaciones.
Artículo 126º.- Cuando se debe hacer paradas largas en las estaciones, los vagones con 

explosivos se colocarán en las vías auxiliares más apartadas. Si la parada fuese por mas

de una hora, el Jefe de Estación tomará las medidas que crea necesarias a fin de

establecer una estrecha vigilancia, debiendo recurrir a la policía del lugar cuando así lo 

estime conveniente.

Precauciones durante la carga y descarga.
Artículo 127º.- Toda carga de explosivos se hará cuando el conjunto (vagones y

locomotoras) estén debidamente acopiados para evitar consecuencias de choque o

impacto.

La carga y descarga deben hacerse en un lugar tan lejos como sea posible de los lugares

de espera del público y de los depósitos de mercadería, evitándose en lo posible el

pasar con los explosivos sobre la vía.

Se efectuará por el personal del ferrocarril y/o del interesado, bajo la vigilancia del Jefe

de Estación o de un encargado de éste, cuidando siempre de que se suspenda el trabajo

al aproximarse un tren de pasajeros, así como desde el momento en que el público

tenga acceso a la Estación para tomarlo y hasta que ésta se halle despejada por

completo.

Acondicionamiento de envases dentro de las bodegas.
Artículo 128º.- Los envases de explosivos dentro de la bodega se acondicionarán para

impedir todo desplazamiento no pudiendo transportarse en un mismo vagón explosivos

de grupos diferentes ni éstos con sustancias inflamables.

Señalización de trenes y vagones transportadores.
Artículo 129º.- La identificación o señalización de los trenes y/o vagones que

transportan explosivos y/o conexos se efectuará de conformidad con lo establecido en 

el Artículo 103º del presente Reglamento.

Colocación del carro de explosivos al final del tren
Artículo 130º.- En ningún caso el carro de explosivos serán enganchado directamente

a la locomotora y de preferencia se colocará al final del tren.

Aviso de llegada
Artículo 131º.- Los Jefes de Estación darán aviso oportuno a la Guardia Civil de la

llegada de carga peligrosa, al mismo tiempo a los destinatarios.

Carga y descarga de explosivos de acuerdo a las medidas de seguridad del
Reglamento
Artículo 132º.- En todas las estaciones ferroviarias del país podrán efectuarse las

operaciones de carga y descarga de explosivos; siempre que se realicen con estricta

sujeción a las medidas de seguridad fijadas en el presente Reglamento.

Cumplimiento de prescripciones del Reglamento
Artículo 133º.- En general, se cumplirá con todas las prescripciones de este

Reglamento en lo referente a instalaciones, limpieza, vigilancia, etc., adaptándolas a los 

medios materiales del tren y sin más limitaciones que éstos.



B. TRANSPORTE ACUATICO

Fijación de puertos y aeropuertos para carga y descarga de explosivos
Artículo 134º.- El Ministerio de Transportes y Comunicaciones fijará los puertos y 

aeropuertos por los cuales se podrá realizar operaciones de carga y descarga de 

explosivos y/o conexos (48).

Transporte de explosivos en embarcaciones mayores y menores
Artículo 135º.- El transporte de explosivos por vía marítima, fluvial o lacustre podrá

verificarse en embarcaciones menores y mayores. En las primeras sólo podrá

conducirse explosivos de un grupo y sin ninguna otra clase de carga.

El cuidado, manejo, limpieza, vigilancia y demás precauciones serán los mismos que 

para el transporte terrestre.

Permiso para buques extranjeros.
Artículo 136- Los buques de matrícula extranjera cuando transporten explosivos, sólo 

podrán navegar en aguas jurisdiccionales peruanas cuando cuenten con un permiso

expreso de la autoridad marítima competente. Los capitanes o sus agentes harán 

conocer la naturaleza del cargamento a la autoridad marítima con la debida

anticipación, la cual autorizará la navegación siempre que se realice de acuerdo a las

normas y reglamentos aplicables.

Precauciones para embarque y colocación de explosivos en las bodegas.
Artículo 137º.- Para los efectos de embarque de explosivos se tendrá en cuenta lo

siguiente:

a. Todo explosivo debe estibarse en lugar frío y mantenerse razonablemente frío

durante toda la navegación.

b. Estar alejado de toda fuente de calor chispa, llama, tubería de vapor, serpentines de 

calentamiento, etc.

c. El estibado debe ser en un lugar limpio, seco y bien ventilado.

d. Las sentinas deben ser examinadas y cualquier residuo de cargas anteriores debe ser 

removido.

e. A menos que sean llevados en cajas de madera, los explosivos no deben ser

colocados sobre superficies metálicas.

f. Los explosivos deben ser estibados con una separación de por lo menos un

compartimiento de las acomodaciones de personal de la tripulación.

g. Deben ser colocados letreros con las palabras "No fumar".

h. El personal que trabaja en el manipuleo las personas que ingresen a las bodegas no

deberán llevar encendedores, fósforos o herramientas que puedan producir chispas. S 

hubiera cables eléctricos en las bodegas, éstos deben estar muy bien aislados. El círculo

eléctrico que termine en bodega debe ser desconectado del tablero principal externo y

marcado. El circuito eléctrico que pase por las bodegas debe ser examinado por

persona competente antes de proceder a la carga.

i. Debe seguirse la reglamentación de la Organización Consultiva Marítima

Intergubernamental de la Organización de las Naciones Unidas.

Precauciones para el desembarque.
Artículo 138º.- Para el desembarque de explosivos se tomará las siguientes

precauciones:

a. Durante la descarga solamente estará en el muelle el buque que aporte los explosivos

no debiendo atracar ningún otro buque hasta finalizar dicha operación.

b. Durante la descarga estará presente, aparte del personal de la Capitanía, un

representante de la firma, especializado en el manejo de explosivos.



c. Durante la descarga no se permitirá ingresar al muelle personas extrañas a la

operación. Asimismo se prohibirá estrictamente el fumar y usar luces descubiertas

tanto a bordo como en el muelle y sus cercanías.

Distancia entre bodegas.
Artículo 139º.- Cuando en una misma embarcación se transporta explosivos

incompatibles la distancia entre las respectivas bodegas será cuando menos de 8 mts.

Igual distancia deberá guardarse entre bodegas con explosivos y las que contengan

sustancias corrosivas o inflamables.

Precauciones al atracar una embarcación que transporte explosivos.
Artículo 140º.- Al atracar una embarcación que transporte explosivos se adoptará las

medidas siguientes;

a. El buque acoderará al muelle con la proa hacia el lado del mar con ambas anclas

izadas y alojadas en sus escobenes. En la proa se colocará un cable de remolque

apropiado bajando por el lado del mar, con su gaza a una altura de 3 pies sobre la 

superficie del mar, permitiendo así que, en cualquier momento de emergencia, un

remolcador pueda tomarlo y sacar el buque rápidamente fuera del terminal, para lo cual

permanecerá un remolcador disponible durante todo el tiempo que existan explosivos

en la bodega del buque, corriendo los gastos por cuenta del agente de la nave.

b. El equipo contra incendio del buque debe estar listo para entrar en acción en

cualquier momento debiendo tener mangas conectadas al lado de la escotilla de

descarga y echando agua al mar.

c. Se evitará la salida de chispas por la chimenea del buque.

d. En caso de cualquier emergencia por insignificante que ésta sea, el buque debe

desatracar de inmediato aún sin la ayuda del remolcador.

Embarcación con averías en la carga de explosivos.
Artículo 141º.- Toda embarcación que llegare a puerto con averías en la carga de 

explosivos, será obligada a salir de la rada al lugar que indique la Autoridad Portuaria.

Precauciones en la descarga.
Artículo 142º.- En las labores de descarga se tendrá en cuenta:

a. La descarga se efectuará directamente a camiones, los cuales abandonarán de

inmediato el área portuaria.

b. Durante la descarga no se debe juntar los detonantes con los explosivos, debiendo

descargarse primero los detonantes que serán evacuados de inmediato del terminal.

c. Antes de efectuar la descarga se debe instruir adecuadamente al personal de

estibadores que sea nombrado para dicha operación el cual debe ser seleccionado.

Explosivos que se pueden llevar en barcos de pasajeros.
Artículo 143º.- De acuerdo al Convenio para Seguridad de Vida en el Mar, se 

establece que en barcos de pasajeros solamente se puede llevar los siguientes

explosivos:

a. Pequeñas cantidades de explosivos que no excedan de 20 libras (9 kgs.), en total

peso neto.

b. Señales de peligro para usar en barcos o aviones, si el total no excede de 2,240 libras

(1,016 kgs).

c. Excepto en barcos que lleven pasajeros sin camarote, fuegos artificiales que son

difíciles de explotar violentamente.

C. TRANSPORTE AEREO
Casos de transporte aéreo.
Artículo 144º.- Sólo se empleará el transporte aéreo por necesidades muy urgentes o 

cuando se prescinda de la vía terrestre o acuática cuando éstas ofrezcan dificultades

que hagan muy peligrosa su conducción.



Observancia de Convenios Internacionales y otras disposiciones.- Autorización de 
DICAMEC
Artículo 145º.- Las aeronaves con cargamento de explosivos regirán su entrada, salida

y sobrevuelo a los Convenios Internacionales y a las disposiciones que, sin oponerse a 

este Reglamento, estén en vigencia, debiendo en todo momento, para el permiso de

transporte de explosivos a bordo de las aeronaves civiles que controla la Dirección

General de Aeronáutica Civil (DGAC), requerir previamente la autorización de la 

DICAMEC del Ministerio del Interior.

Requisitos para la autorización.- Permiso de vuelo por la DGAC.- Autorización
por la DICAMEC.
Artículo 146º.- La autorización para el transporte de explosivos sólo podrá otorgarse

cuando las aeronaves ofrezcan las seguridades necesarias para el transporte y si no

ofrece peligro para las poblaciones o los aeródromos donde deban efectuarse los

despegues y aterrizajes de las aeronaves, debiendo en todo caso la Dirección General

de Aeronáutica Civil (DGAC) para expedir el permiso de vuelo, exigir la prestación de 

la autorización expedida por la DICAMEC.

Prohibición de transporte de explosivos en aviones con pasajeros.-
Artículo 147º.- Esta prohibido el transporte de explosivos en aeronaves que lleven

pasajeros. En un avión no se podrá conducir por ningún motivo sustancias explosivas

sino hasta un peso igual a las cuatro quintas partes de la carga útil que pueda levantar el 

avión de acuerdo con la altura del aeródromo de salida o el más alto en el que 

obligatoriamente tenga que aterrizar en el trayecto hasta el punto de llegada.

El transporte se hará sólo en avión de cabina cerrada, no pudiendo ir explosivos de 

distintos grupos y en caso de embalaje deberán estar bien acondicionados.

Distribución de la carga dentro del avión.- Inmovilización.
Artículo 148º.- La carga se distribuirá convenientemente dentro del avión en forma tal

que permita la fácil salida o abandono del mismo en caso de emergencia. Deberá estar

completamente inmovilizada y asegurada para evitar su desplazamiento o caídas en las 

maniobras de por si bruscas como el despegue, aterrizaje y otras.

Señales en el avión.- Prioridad en uso de campos de aterrizaje.- Rutas por seguir.
Artículo 149º.- El avión que transporte explosivos llevará en cada ala un gallardete

rojo visible en todas direcciones. Tendrá derecho de prioridad en el uso del campo de 

aterrizaje tanto para el despegue como para el aterrizaje. La navegación deberá ser en 

lo posible siguiendo una ruta sobre el mar o evitando zonas pobladas hasta llegar al

lugar de su destino, en el que será descargado inmediatamente no debiendo por ningún

motivo permanecer total o parcialmente cargado.

Observancia de prescripciones este Rgto. y reglas de pista.
Artículo 150º.- Se observará todas las prescripciones de este Reglamento en lo 

concerniente a manipulación, limpieza, vigilancia, fuego, etc. y las reglas de pistas

sobre prohibición de fumar en las proximidades del avión, métodos de abastecer

gasolina, taxeo, aterrizaje, etc.

Casos de transportes por razones de interés público.
Artículo 151º.- Por razones de interés público, los Ministerio de Aeronáutica y de 

Transportes y Comunicaciones podrán disponer el transporte de cualquier explosivos

autorizado, estableciendo las medidas especiales adecuadas al caso para seguridad de la 

aeronave y del personal.

Posesión de explosivos sólo con licencia de DICAMEC.
Artículo 152º.- Sólo podrán poseer explosivos las personas naturales o jurídicas que

cuenten con Licencia vigente otorgada por la DICAMEC o sus Delegaciones, las

cuales llevarán los Registros respectivos.

Obligatoriedad de polvorines para depósito de altos explosivos.



Artículo 153º.- Ningún comerciante en reventa podrá tener en su poder altos

explosivos o dinamita, debiendo ejercer sus actividades por intermedio de polvorines

fiscales o particulares autorizados.

Meses de solicitar Autorizaciones Anuales o Globales, fecha en que caducan las
concedidas - Guías de Tránsito
Artículo 154º.- Las personas inscritas como usuarios permanentes de explosivos

deberán solicitar a la DICAMEC a fin de cada año, en los meses de Noviembre y

Diciembre, una Autorización Anual (Global) por la cantidad que necesiten

aproximadamente durante el año próximo, la que se otorgará mediante Resolución

Directoral a partir del dos de Enero y caducará el 31 de Diciembre de cada año. Una

vez concedida, el usuario puede efectuar en cualquier momento retiros parciales según

sus necesidades obteniendo para cada vez la Guía de Tránsito respectiva.

Remisión de copias de Autorizaciones y Guías de Tránsito a los Delegados de la 
DICAMEC
Artículo 155º.- La DICAMEC remitirá una copia de la Resolución Directoral de

Autorización o de la Guía de Tránsito, según los casos, a sus Delegados, para los 

efectos de los controles respectivos.

Prohibición de posesión de explosivos por el personal al término de las labores
diarias
Artículo 156º.- Quien tenga su cargo la responsabilidad de un centro minero está 

obligado a verificar, al término de las labores diarias, la no posesión de explosivos por

su personal.

DE LA DESTRUCCION DE EXPLOSIVOS Y/O CONEXOS

Explosivos que deben ser destruidos.
Artículo 157º.- Los explosivos deteriorados así los desperdicios de explosivos que se 

produzcan durante las operaciones del proceso de fabricación, carga almacenaje o

transporte, deberán ser destruidos.

Operaciones de destrucción de explosivos.
Artículo 158º.- Las operaciones de destrucción en general, se efectuarán en lugares

adecuados por personal idóneo experimentado, siendo responsabilidad del propietario

de los explosivos los daños a las personas o a la propiedad que se ocasionen por 

destrucción inadecuada.

Destrucción de envases deteriorados.- Trasvasado.
Artículo 159º.- Si un envase que contiene explosivos se deteriorara será destruido y el 

explosivo que se encuentre en buenas condiciones deberá ser colocado en un nuevo

envase. El trasvasado se realizará cuando menos a 100 metros de distancia del resto de 

explosivos. Nunca deberá intentarse la reparación de los envases.

Formas de destrucción de explosivos.
Artículo 160º.- La destrucción de explosivos consistirá en el quemado de los mismos,

siempre y cuando sea posible, o por otros medios que la técnica aconseje, quedando

prohibido el procedimiento del simple entierro.

Los explosivos iniciadores que no puedan eliminarse por quemado, deberán destruirse

por detonación. Si se trata de pequeñas cantidades, éstas pueden destruirse por medios

químicos.

Destrucción por quemado.
Artículo 161º.- Al efectuarse la destrucción por quemado, la cantidad máxima que 

puede quemarse por vez es aquella que no ponga en peligro, en caso de producirse una 

explosión, las instalaciones del área circundante.

Forma de destrucción por quemado.



Artículo 162º.- Los explosivos que van a destruirse por quemado deben acondicionarse

en capas de no más de 10 cm. de altura y sobre una superficie de aserrín impregnado de 

una pequeña cantidad de kerosene a fin de asegurar la combustión total de los

explosivos. Nunca se impregnará el aserrín con gasolina u otro solvente igualmente

volátil.

Forma de destrucción por quemado.
Artículo 163º.- La capa de aserrín se encenderá mediante un reguero, también de 

aserrín con kerosene, suficientemente largo para permitir al operador retirarse

caminando, después de encenderlo, a una distancia que no le afecte al calor de la

combustión y que esté a cubierto en caso de una explosión.

El reguero se orientará de modo que el fuego progrese en dirección contraria al viento.

Destrucción por detonación.- Forma y cantidad
Artículo 164º.- La destrucción de explosivos por detonación, se practicará colocando

los explosivos en hoyos de no menos de 1.50 m., de profundidad y cubriéndolos

después de colocadas las cargas de demolición, con una capa de tierra de un metro de 

espesor cuando menos.

La máxima cantidad de explosivos que se puede destruir por detonación, por vez, es 

aquella cuya carga explosiva o proyección de fragmentos no afecte a las estructuras

más próximas.

Para la destrucción por detonación deberá usarse cargas de demolición en cantidad

suficiente y empleando fulminantes y mecha lenta.

Verificación de la destrucción total.
Artículo 165º.- Toda destrucción de explosivos concluirá con una inspección en la cual

se verificará que la totalidad del material haya sido destruido y que no queden restos 

que puedan poner en peligro la integridad física de alguna persona que por ignorancia

pudiera cogerlos.

Obligación de aviso por explosivos excedentes.
Artículo 166º.- Las personas naturales o jurídicas que al término de una obra tengan

excedentes de explosivos, procederán a dar aviso a la DICAMEC o sus Delegaciones,

las que dispondrán lo conveniente para su nuevo empleo (donación o venta) o 

destrucción.

CAPITULO X
DEL PERSONAL DE LAS PLANTAS INDUSTRIALES

Requisitos generales para trabajar en una planta de explosivos.
Artículo 167º.- Para trabajar en una planta industrial de explosivos se requiere:

a. Ser mayor de 21 años de edad.

b. Presentar Certificados de Antecedentes Judiciales (expedido por el Registro Central

de Condenas de la Corte Suprema); Policiales (expedido por la PIP); y Domiciliario

(expedido por la Guardia Civil).

c. Ser física y mensualmente sano, no se adicto al alcohol y drogas, lo cual debe

acreditarse con un certificado médico de la Sanidad de las Fuerzas Policiales.

d. Hablar el castellano

e. Haber recibido entrenamiento sobre las labores que va a realizar.

f. Haber sido instruido sobre los riesgos de explosión.

El presente artículo rige para nuevas empresas que se establezcan o para nuevo

personal de las empresas ya existentes.

Obligación de contar con personal técnico y profesionales titulados y con 
experiencia.



Artículo 168º.- Las empresas industriales de explosivos contarán con Personal Técnico

(Superintendentes, Asesores, Asistentes, Laboratoristas, etc.), de reconocida

experiencia y capacidad en sus respectivas especialidades.

Los procesos de fabricación estarán a cargo y responsabilidad de profesionales

universitarios titulados y con experiencia mínima de tres (3) años en la fabricación de

sustancias explosivas.

Conocimiento obligatorio del presente Rgto. y el Interno de Seguridad e Higiene
Industrial.
Artículo 169º.- Todo el personal de la planta industrial conocerá y acatará las

disposiciones del presente Reglamento y del Reglamento Interno de Seguridad e

Higiene Industrial de la empresa aprobado por la Dirección General de Industrias.

Registro de personal.
Artículo 170º.- La empresa llevará un "Registro de Personal" en el que se anotará:

a. Nombres y Apellidos.

b. Nacionalidad y profesión.

c. Lugar y fecha de nacimiento.

d. Documentos de identidad y datos familiares.

e. Labores en las que es idóneo.

Entrenamiento de los trabajadores.
Artículo 171º.- A ningún trabajador se le encomendará labores para las cuales no tiene

capacidad y/o experiencia.

Los trabajadores recientemente contratados o los que se desee cambiar de ocupación,

deberán ser entrenados previamente sobre la labor que van a realizar, sometiéndoseles

a un período de aprendizaje bajo la dirección y vigilancia de un funcionario capacitado

y responsable.

Vestimenta para ingresar a una fábrica de explosivos.
Artículo 172º.- Toda persona, trabajador o visitante, que ingrese a una planta industrial

de explosivos deberá hacerlo con la vestimenta reglamentaria sin accesorios metálicos

y con calzado de preferencia de suela de goma o cáñamo y sin clavos.

Prohibiciones de fumar, portar artículos que produzcan fuego, comer o beber o 
ingresar debido o narcotizado a la planta industrial.
Artículo 173º.- Ninguna persona, sea trabajador o visitante, podrá fumar en el interior

de la planta industrial a menos que exista un local expresamente designado por la

Gerencia para este fin.

Tampoco podrá tener en su poder cigarrillos, encendedores u otro medio para producir

fuego.

Dentro de los locales donde se realice alguna fase del proceso de fabricación de

explosivos, no se podrá ingerir alimentos o bebidas, debiendo la empresa contar con un 

lugar apropiado para este fin.

Está terminantemente prohibido que el personal de la planta industrial o lo que 

ingresen en ella tomen o se encuentren bajo los efectos de bebidas alcohólicas o

narcóticos. El cumplimiento de esta disposición será de responsabilidad de la empresa

la que tomará las medidas pertinentes.

Sistema permanente de vigilancia y seguridad.
Artículo 174º.- La empresa mantendrá permanentemente en planta industrial, aún en

períodos de para o descanso, un sistema de vigilancia y seguridad.

Plan contra siniestros.- Simulacros de entrenamiento.
Artículo 175º.- La Gerencia de la empresa contará con un Plan contra Desastres,

Explosivos, Incendios y otras emergencias, en el que cada persona tendrá una tarea

específica que cumplir, incluida la prestación de primeros auxilios. Periódicamente se 

efectuará simulacros para entrenar al personal.



Los inspectores que envíen la Dirección General de Industrias o la DICAMEC podrán 

hacer funcionar el sistema de alarma para constatar el grado de entrenamiento que tiene

el personal.

Divulgación del presente Rgto. entre los trabajadores.
Artículo 176º.- La Gerencia de la empresa formulará un extracto del presente

Reglamento para conocimiento de sus trabajadores, completando su divulgación

mediante charlas, películas u otro medio objetivado que llegue con facilidad a la mente

de todos los trabajadores.

CAPITULO XI
SANCIONES

Clases de sanciones que impone la DICAMEC.
Artículo 177º.- Las infracciones a este Reglamento serán sancionadas por la

DICAMEC con:

a. Apercibimiento Escrito;

b. Decomiso;

c. Multa;

d. Suspensión de Licencia; y

e. Clausura temporal o definitiva.

Catálogo de infracciones y sanciones.
Artículo 178º.- Las sanciones a las empresas serán las siguientes:(3)
a) Por funciones sin licencia.

- Clausura de la Planta Industrial

- Decomiso de los explosivos e insumos

(2) por comercializar productos no inscritos en el Registro Nacional de Manufacturas.

- Decomiso

- Multa de 2 a 10 SMV

(3) Por contravenir las condiciones de la Licencia en cuando a local, instalaciones,

procesos y normas de seguridad e higiene establecidas.

- Multa de 3 a 10 SMV

(4) Por no contar con personal técnico de grado universitario responsable de los 

procesos de fabricación.

- Clausura temporal

- Multa de 2 a 10 SMV

(5) Por no llevar al día los Libros de Producción y de Ventas o por no informar

mensualmente a la DICAMEC su movimiento de ventas.

- Multa de 1 a 6 SMV.

(6) Por no hacer cumplir o implantar el Reglamento de Seguridad e Higiene Industrial

dentro de la Empresa.

- Multa de 2 a 8 SMV

(7) En los casos de accidente por empleo de personal inexperto.

- Multa de 4 a 10 SMV.

(8) Por empleo de envases inadecuados.

- Incautación

- Multa de 2 a 8 SMV.

(3)Modificado por el Art. 1 del D.S. Nº 035-84-IN, publicado el 28/07/1984

Otras infracciones y sus correspondientes sanciones.
Artículo 179º.- Otras sanciones a imponerse:(4)



(9) A los comerciantes en reventa y/o usuarios que no cumplan en remitir

mensualmente los Cuadros de Control de Explosivos a la DICAMEC o sus 

Delegaciones.

- Multa de 2 a 8 SMV.

(10) A los infractores de las advertencias contenidas en las Guías de Tránsito de 

Explosivos.

- Incautación

- Multa de 2 a 8 SMV.

(11) A los pirotécnicos que incumplan lo dispuesto por el presente Reglamento.

- Decomiso

- Multa de 2 a 8 SMV.

(12) A los propietarios de polvorines no autorizados.

- Clausura de las instalaciones

- Decomiso de los explosivos.

- Multa de 5 a 10 SMV

(13) A los propietarios de los polvorines que almacenen explosivos no autorizados.

- Decomiso

- Multa de a 10 SMV.

(14) A quienes sin autorización posean, comercialicen o efectúen transporte de

explosivos.

- Decomiso

- Sin perjuicio de la acción penal

- Multa de 10 a 20 SMV.

(15) A quienes transporten simultáneamente explosivos y pasajeros de un mismo

vehículo.

- Decomiso

- Incautación

- Multa de 2 a 10 SMV.

(16) Por cargamento de explosivos en nave de matrícula extranjera que navegue en

aguas jurisdiccionales peruanas, sin permiso de las autoridades competentes.

- Multa de 10 a 20 SMV.

(17) A los usuarios de artificios pirotécnicos que incumplan lo dispuesto por el

Artículo 23º del RECOEX.

- Multa de 2 a 5 SMV.

(18) A los comerciantes que almacenen explosivos pertenecientes a distintos grupos.

- Multa de 2 a 8 SMV.

(19) A los comerciantes que importen o exporten explosivos sin autorización.

- Decomiso

- Multa de 5 a 20 SMV.

(20) A los comerciantes o usuarios que alteren las Guías de Tránsito de Explosivos.

- Multa de 2 a 8 SMV.

(21) A los usuarios que incumplan las advertencias en las Guías de Tránsito de 

Explosivos.

- Multa de 2 a 8 SMV.

(4)Modificado por el Art. 1 del D.S. Nº 035-84-IN, publicado el 28/07/1984

Contenido de las Actas de Decomiso.



Artículo 180º.- En los casos de decomiso se levantará un Acta que deberá ser suscrita

por la autoridad decomisante, por el infractor y dos testigos. Contendrá los siguientes

datos:

a. Lugar, día, hora, circunstancias y motivo por el que se efectúa el decomiso.

b. Nombres, apellidos, domicilio y demás datos de los infractores.

c. Origen, cantidad y descripción de los explosivos decomisados.

d. Lugar de fabricación o procedencia con especificación de los vendedores,

destinatarios o compradores.

Internamiento de explosivos decomisados.
Artículo 181º.- Los explosivos decomisados serán internados en el polvorín o depósito

estatal o particular más cercano a disposición de la DICAMEC, la que resolverá lo

conveniente sobre su destino definitivo de conformidad a las disposiciones legales

vigentes.

Plazo y cuenta en que deben depositarse las multas.
Artículo 182º.- El importe de las multas será empozado en el Banco de la Nación en la 

Cuenta "Construcción y Mejora de Locales de la Guardia Civil y Policía de

Investigaciones del Perú", en el plazo de ocho (8) días a partir de la fecha de la

Notificación, vencido el cual se procederá a hacerla efectiva por la vía coactiva.

Recursos Impugnativos.
Artículo 183º.- Los recursos impugnativos podrán ser presentados por los Infractores

en la forma y plazos señalados en el Reglamento de Normas Generales de 

Procedimientos Administrativos en actual vigencia.

ANEXOS

Control Mensual de Producción de Explosivos y/o Conexos

(Ver Tabla)

ANEXO Nº 2
FORMULARIO DE DECLARACION DE ACCIDENTES DE TRABAJO

A. DE LA EMPRESA:
1. Nombre o Razón Social

2. Clase de Industria o Trabajo

3. Registro Industrial Nº ..... Licencia Municipal Nº ....

4. Ubicación: Calle ...... Nº ..... Distrito .....

Provincia ...... Departamento

5. Número de turnos de trabajo por día ......

6. Número de trabajadores por turno ....

7. Número de horas de turno ......

8. Otro tipo de horario (explicarlo) ....

9. Número de días de trabajo por semana ...

10. ¿Existe en la Empresa persona encargada de Seguridad e Higiene Industrial?....

a. Experiencia (tiempo) en años en Seguridad e Higiene Industrial ....

b. ¿Existe Comité de Seguridad en la Empresa? Si ( ) No ( ).

c. Medios de que se vale la Empresa para dar instrucciones y divulgación de la

Seguridad e Higiene a su personal

Oral ( ).- Escrito ( ).- Otros ( )

11. Autorización de Funcionamiento.

B. DEL ACCIDENTADO:



1. Nombre ........ Edad ( ) - Sexo ( ) M - ( ) F.

2. Profesión u oficio que desempeña en la Empresa .....

3. Experiencia en su profesión u oficio (tiempo años) ...

4. Calidad de su trabajo (capacidad para realizarlo) ...

Excelente ( ).- Muy Bueno ( ).- Bueno ( ).- Deficiente ( ).

5. Remuneraciones que percibe: S/. ..... al día ( ).- semana ( ).- Mes ( ).

6. Número de horas que trabaja por día .....

C. DEL ACCIDENTE:
1. Día y hora en que se produjo (fecha) ...

a. En que turno se produjo el accidente 1º ( ).- 2º ( ).- 3º ( )

2. Lugar en que se produjo:

a. Dentro del establecimiento: (Departamento, Sección u otro, detallar) ....

b. Fuera del centro de trabajo:

- En transporte ( )

- En manipuleo ( )

-

Otros...................................................................................................................................

........

3. Tipo de lesión ocasionada: Leve ( ).- Grave ( ) Fatal ( )

4. Tiempo de descanso prescrito por el

médico.................................................................................

5. Labor que estaba efectuando el 

accidentado..................................................................................

............................................................................................................................................

.........

6. Cuando ocurrió el accidente

........................................................................................................

............................................................................................................................................

.........

7. Explicar la naturaleza del accidente: (Consecuencias en el accidentado y zona de 

cuerpo afectada)..

............................................................................................................................................

.........

8. Descripción de las características de la herramienta, máquina o equipo en que

ocurrió el accidente:..

............................................................................................................................................

.........

9. Equipo de protección personal: Tenía ( ). - No Tenía ( ).

a. ¿Qué equipo protector tenía el accidentado?

............................................................................................................................................

.........

b. ¿Qué equipo de protección dejó de usar?

............................................................................................................................................

.........

DEL REEMPLAZANTE DEL ACCIDENTADO.
1. Rendimiento del reemplazante con respecto al accidentado.

Ej.: Si el accidentado produce 100 artículos y el reemplazante 50, el rendimiento de

este último es de 50% .....

............................................................................................................................................

.........



2. Día y hora en que sustituyó al accidentado

..................................................................................

3. Remuneraciones que percibe S/. ...... Día ( ).-

Semana ( ).- Mes ( )

............................................................................................................................................

.........

a. Otras remuneraciones:

............................................................................................................................................

.........

E. OBSERVACIONES QUE SE ESTIME NECESARIAS PARA LA 
ACLARACION DE LOS ITEMS CONSIDERADOS EN EL PRESENTE 
FORMULARIO.
............................................................................................................................................

..........

............................................................................................................................................

..........

............................................................................................................................................

..........

Lugar ........... de ......... de 19.....

..............

(Firma)

TABLA CANTIDAD - DISTANCIA
PARA EXPLOSIVOS DE LAS CATEGORIAS I Y IV

Distancia en Metros: Desde Polvorín Hasta
Cantidad
Hasta (Kgs.) Edificio Líneas Locales

Habitado Carreteras Férreas De Riesgo
50 60 30 44 10

100 74 38 56 12

150 86 42 64 14

200 94 48 70 16

500 128 64 96 20

1000 160 80 120 26

1500 184 92 138 28

3000 230 116 174 36

5000 274 138 206 44

ANEXO Nº 3

NOTAS:

1.0 En esta Tabla, "Locales y riesgo" se refiere a aquellos en que se efectúa manipuleo

y operaciones con explosivos, incluyendo almacenes.

2.0.- Para cantidades superiores a 5,000 Kgs. y/o de locales de riesgo a otros lugares y

edificaciones se aplicará la fórmula:



3

2.1.- D = K V P

Donde: D: Distancia mínima de seguridad

K. Constante

P: Peso en kgs.

El valor de la constante K es función de los riesgos y de los objetos a protegerse.

2.2.- Para la determinación de las distancias mínimas de seguridad se considerará:

ENTRE VALOR DE K.
- Locales de riesgo barricados 1.25

- Polvorín barricado y carretera 4.0

- Polvorín barricado y edificios habitados 8.0

- Polvorín barricado y líneas férreas 6.0

- Polvorín barricado y oficinas, laboratorios y lugares de descanso dentro de la planta

industrial 3.0

- Local de riesgos barricado y edificios habitados 24.0

- Local de riesgo barricado y carretera 15.0

ANEXO Nº 4

TABLA CANTIDAD - DISTANCIA
PARA EXPLOSIVOS DE LA CATEGORIA II

Distancia en Metros: Desde Polvorín hasta
Cantidad
Hasta (Kgs.) Edificio Líneas Locales

Habitado Carreteras Férreas De Riesgo
50 72 36 54 10

100 90 44 68 12

150 102 52 76 14

200 112 56 84 16

500 152 76 114 20

1000 192 96 144 26

1500 220 110 164 28

3000 278 138 208 36

5000 328 104 246 44

NOTAS:

1.0 En esta Tabla, "Locales y riesgo" se refiere a aquellos en que se efectúa manipuleo

y operaciones con explosivos, incluyendo almacenes.

2.0.- Para cantidades superiores a 5,000 Kgs. y/o de locales de riesgo a otros lugares y

edificaciones se aplicará la fórmula:

3

2.1.- D = K V P

Donde: D: Distancia mínima de seguridad



K. Constante

P: Peso en kgs.

El valor de la constante K es función de los riesgos y de los objetos a proteger.

2.2. ENTRE VALOR DE K.
- Locales de riesgo barricados 1.25

- Polvorín barricado y carretera 4.8

- Polvorín barricado y edificio habitado 9.6

- Polvorín barricado y líneas férreas 7.2

ANEXO Nº 5

TABLA CANTIDAD - DISTANCIA
PARA EXPLOSIVOS DE LA CATEGORIA III

Distancia en Metros: Desde Polvorín Hasta
Cantidad
Hasta (Kgs.) Edificio Líneas Locales

Habitado Carreteras Férreas De Riesgo
50 111 44 89 9

100 140 56 112 12

150 160 64 128 13

200 176 70 141 15

500 238 95 191 20

1000 300 120 240 25

1500 343 132 275 29

3000 423 173 346 36

5000 513 205 410 43

NOTAS:

1.0 En esta Tabla, "Locales y riesgo" se refiere a aquellos en que se efectúa manipuleo

y operaciones con explosivos, incluyendo almacenes.

2.0.- Para cantidades superiores a 5,000 Kgs. y/o de locales de riesgo a otros lugares y

edificaciones se aplicará la fórmula:

3

2.1.- D = K V P

Donde: D: Distancia mínima de seguridad

K. Constante

P: Peso en kgs.

El valor de la constante K es función de los riesgos y de los objetos a protegerse.

2.2.- Para la determinación de las distancias mínimas de seguridad se considerará:

ENTRE VALOR DE K.
- Locales de riesgo barricados 1.25

- Polvorín barricado y carreteras 6.00

- Polvorín barricado y edificios habitados 15.00



- Polvorín barricado y líneas férreas 12.00

- Polvorín barricado y oficinas, laboratorios y lugares

  de descanso dentro de la planta industrial 3.0

- Local de riesgos barricados y edificios habitados 24.0

- Local de riesgo barricados y carretera 15.0

ANEXO Nº 6
MINISTERIO DEL INTERIOR

DIRECCION DE CONTROL DE ARMAS, MUNICION Y EXPLOSIVOS DE
USO CIVIL (DICAMEC)
DEPARTAMENTO DE EXPLOSIVOS

AUTORIZACION ANUAL (GLOBAL) DE EXPLOSIVOS

La Dirección de Control de Armas, Munición y Explosivos de Uso Civil, mediante

Resolución Directoral Nº ....

DICAMEC-DEX, ha autorizado a don ............ de nacionalidad........ con L.E. Nº ....

L.M. Nº ....... L.T. Nº ..... C.E. Nº ...... de la firma ........ para que durante el año de 19 ... 

adquiera los explosivos y/o conexos siguientes ........... cajas de dinamita; ......

fulminantes ...... metros de guías; y trasladarlos a ............ picado (a) en el distrito de

......... provincia de ........ departamento de....

Lima, .... de ........ de 19 ...

EL TNTE. CRNL. GC. JEFE DE DEPARTAMENTO DE EXPLOSIVOS

VºBº
DIRECTOR DE CONTROL DE ARMAS, MUNICION Y EXPLOSIVOS DE
USO CIVIL

ANEXO Nº 7

MINISTERIO DEL INTERIOR

DIRECCION DE CONTROL DE ARMAS, MUNICION Y EXPLOSIVOS DE
USO CIVIL (DICAMEC)
DEPARTAMENTO DE EXPLOSIVOS

AUTORIZACION EVENTUAL DE EXPLOSIVOS Nº ....

La Dirección de Control de Armas, Munición y Explosivos de Uso Civil, ha autorizado

a don ............ de nacionalidad ....... con L.E. Nº ...... L.M. Nº ...... L.T. Nº ..... C.E. Nº 

...... de la firma .......... para adquirir los explosivos y/o conexos siguientes: ....... cajas

de dinamita; ...... fulminantes; ...... metros de guías y trasladarlos a ....... ubicado (a) en 

el distrito de ....... provincia ..... de ...... departamento de .....

......, ..... de ......... de 19...

EL TNTE. CRNL. GC. JEFE DEL DEPARTAMENTO DE EXPLOSIVOS



EL DIRECTOR DE CONTROL DE ARMAS, MUNICION Y EXPLOSIVOS DE 
USO CIVIL

......

NOTA

La presente autorización tiene validez por 45 días a partir de la fecha de su expedición

y faculta la adquisición por una sola vez.

ANEXO Nº 8
CONTROL DE VENTAS DE EXPLOSIVOS Y/O CONEXOS DE LA ......

CORRESPONDIENTE AL MES DE ....... de 19 .....

(Tabla)

ANEXO Nº 9
CONTROL MENSUAL DE EXPLOSIVOS ...

CORRESPONDIENTE AL MES DE ..... DE 19 ....

(Tabla)

ANEXO Nº 10
MINISTERIO DEL INTERIOR

DIRECCION DE CONTROL DE ARMAS, MUNICION Y EXPLOSIVOS DE
USO CIVIL (DICAMEC)
DEPARTAMENTO DE EXPLOSIVOS

GUIA DE TRANSITO DE EXPLOSIVOS Nº ...... Ref. R.D. Nº .... La DICAMEC,

concede autorización a .......... para que pueda remitir de ........ el día ..... de ......... de 19 

...... a ............ por .......... a consignación de ......... los siguientes explosivos:

Nº Y CLASE DE BULTOS ARTICULOS CANTIDAD
..................................... .................. .................

Lima, .... de ....... de 19 ......

Vº Bº EL JEFE DEL DEPARTAMENTO

EL DIRECTOR DE EXPLOSIVOS

ADVERTENCIAS

La presente guía tiene 45 días de validez.

Debe presentarse en todos los Puestos de Control de la GC., del trayecto y canjearse en 

el último con un "Certificado de Existencia".

Puede ser renovada por una sola vez y por igual tiempo.



Cualquier enmendadura anula la presente guía.

Si no es utilizada dentro del tiempo de su validez, debe devolverse a la oficina de 

origen.

El incumplimiento de los señalado en los puntos 2, 4 y 5 dará origen a las sanciones

establecidas en el Reglamento de Control de Explosivos.

ANEXO Nº 11

GUARDIA CIVIL LINEA DE.....
COMANDANCIA PUESTO DE

CERTIFICADO DE EXISTENCIA DE EXPLOSIVOS

El Comandante de Puesto de ...... CERTIFICA que ...... (I) ..... con L.E. Nº ...... L.M. Nº 

....... L.T. Nº .... C.E. Nº ....... domiciliado en ...... tiene en existencia los siguientes

explosivos:

Nº Y CLASE DE BULTOS ARTICULOS CANTIDAD
..................................... ................... ................

que han sido transportados con Guía de Tránsito Nº ..... expedida por (2) ..... la que

queda en este Puesto para su envío a la Delegación DICAMEC, procedentes de (3)

........ y con destino a (4) ........ para su empleo en (5) .......

............, de ........... de 19.....

EL COMANDANTE DE PUESTO

(1) Nombre y apellidos del usuario o razón social de la empresa.

(2) La DICAMEC o la Delegación DICAMEC de .....

(3) Lugar de procedencia.

(4) La mina, obra de carretera, etc., con indicación de nombre y ubicación.

(5) Trabajos mineros, voladura de rocas, construcción de caminos, etc.

MINISTERIO DEL INTERIOR

Dirección de Control de Armas, Munición y Explosivos de Uso Civil (DICAMEC)

DELEGACION DE: Foto

AUTORIZACION DE FUNCIONAMIENTO

Válida hasta el .....

L. Electoral Nº .....

L. Militar Nº ......

L. Tributaria Nº ...

domiciliado en ............... de autorización de esta Delegación para el funcionamiento de 

su TALLER DE PIROTECNIA ...... ubicado en ....... Nº ..... distrito ..........

Provincia.......



....... de ...... de 19 .....

EL DELEGADO DE LA DICAMEC

....................................................

ADVERTENCIAS

La presente Autorización caduca a los dos (2) años de expedida. Es intransferible.

Todo cambio, ampliación o cierre del local debe comunicarse a la Delegación.

********************
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QUESTION 10.-  

Results of the exploration performed are not submitted, such as(proved and possible) reserves 
estimation and physical and mechanical parameters determination of the intact rock and rock massif; 
vibration assays, seismic refraction and stability analysis (stereographic projections). 

Response 

10.1 Reserves estimation 

The selected geological body for the GNL quarry development is part of the tonalite – granodiorite 
strip extending north-west of the coordinate N8546000 and E37000. Geological map 27 – K of the 
National Geological Map, issued by INGEMMET, shows the vast extension comprising these rocks 
outcrops, between Quebrada Topará and Río Cañete. 

Figure 10.1 shows a part of the above geological map. It can be noted that the extension to comprise 
the GNL quarry development is small when compared to the extension covering the tonalite – 
granodiorite outcrops and it is obvious that the natural resource largely exceeds the development 
volume required for the breakwater construction project (1.3 Mm3 rock mass for a 2.67 t/m3 density). 

Proved reserves in the selected area have been estimated in 46 Mm3 usable rock, with an additional 
probable reserve of 11.4 Mm3. This is a conservative amount; therefore, these volumes barely 
represent the surficial and easy-access part for rock development. Volumes have been estimated by 
sectioning the area selected for the quarry every 50 m. Sections are just elevated 100m under the 
lowest level of the section and a stripping of 20 m in all of them has been assumed, so that above 
volumes reflect very conservative estimations. 

The sections and areas supporting the above volume are enclosed to this document (Figures 10.2 to 
10.5).  

10.2 Rock physical and mechanical parameters determination 

During the first explorations in the GNL concessions area, two rock samples (MCC-1 and MCC-2) 
were obtained for laboratory assays. 

Results of petrography assays carried out on these samples show the following designations for the 
rock units represented:  
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Petrography results 

Sample number Rock type 
MCC - 1 Hypabyssal granodiorite with 

diorite xenoliths 

MCC - 2 Crystalline granodiorite 

 
Physical and mechanical properties of the above samples are as follows:  

Rock laboratory assays summary 
Sample 
number 

Simple 
compression 

strength 
(MPa) 

Abrasion 
(loss %) 

Durability 
(loss %) 

Specific 
gravity 
(TN/m3) 

Porosity 
(%) 

Water 
Absorption 

(%) 

MCC – 1 154,6 23,9 2,70 2,65 0,45 0,17 
MCC – 2 162,9 19,3 2,04 2,76 1,58 0,21 

 
Appendix 10.1 shows the assays records.  

Results of laboratory assays fall in the ranges required for a breakwater project and those specified by 
the person in charge of the Project. It is remarkable their good mechanical and physical quality, the 
resistance to chemical aggressiveness of rock assayed, even when the assayed samples were obtained 
from outcrops. 

10.3 Seismic refraction geophysical prospecting  

In the area selected for the GNL quarry development, 1 500 meters of seismic refraction have been 
performed, divided into four lines. Appendix 10.2 contains the corresponding report. 

The main features of executed seismic lines are: 

Seismic line Coordinates at the 
beginning Orientation Length (m) 

L1 
E 376874.3 

N 8547997.2 
N 280° 120,0 

L2 
E 376882.5 

N 8548092.8 
N 320° 240,0 

L3 
E 376793.1 

N 8548331.1 
N 185° 480,0 

L4 
E 376842.5 

N 8548170.1 
N 200° 660,0 

Seismic lines were scheduled prioritizing the areas with residual soil and exposed fractured and 
weathered rock in the land surface; therefore, the main objective of this research method has been 
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determining the thickness of these materials to be considered for the quarry development planning and 
estimate the depth from which the rock should be unaltered and massive. 

This research method has allowed differentiating three layers with different elastic behaviors. These 
are as follows: 

10.3.1 Surficial low-speed layer 

This horizon comprises the land surficial layer, where the seismic wave’s propagation speed is under 1 
800 m/s (500 to 1 800 m/s of Vp waves). These correspond to residual soil and are representative of 
the very fractured and weathered rock in proximity to the surface. The entire layer shall be cleaned and 
removed at the beginning of operations in the quarry as it does not meet the specifications.  

The thickness of this layer in the seismic profiles varies from 3 to 15m, and its average thickness is 
around 10m. The areas where it gets deeper, as well as the intermediate layer below described, would 
correspond to zones where the massif is sheared.  

This layer appears intermittently in the summit line. It is absent is most of Quebrada Culebrillas right 
flank. 

10.3.2 Intermediate layer 

It comprises the transition between fractured and weathered rock to unaltered and massive rock. The 
Vp waves speed range for this layer is between 1 800 and 3 400 m/s.  

In this horizon the rock is expected to be even affected by decompression fractures, resulting in a 
massif somewhat more fractured than the underlying seismic layer with rock weathered in the 
discontinuities walls. Most of this horizon shall be used to produce materials to conform the 
breakwater core. 

Thickness of this layer ranges from 12 to 20 m. 

10.3.3 High-speed bedrock – Unaltered and massive rock 

It corresponds to the massif located under the previous layer and the unaltered rock outcrops of 
Quebrada Culebrillas right flank. In this layer, Vp wave’s speeds exceed 3 400 m/s. to the summit line. 
This high-speed layer is located between 25 and 30 m average depth. However, in test blasting slopes 
it has been proved that little fractured and unaltered rock is found before 15 m depth. 

In massive and unaltered rock bodies, blocks created by natural fractures would mostly be in or over 
10 MT; block maximum weight required for the breakwater construction. 
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From this body most blocks with minor weight could be obtained, considering that rock would have 
excellent geo-mechanical conditions and fragment sizes would mainly depend on a suitable design and 
a good blasting practices. 

10.4 Granodiorite massif parameters and geo-mechanical classification 

10.4.1 Geological considerations in the Project area 

The GNL 2 quarry Project considers the use of a granodiorite rock crest, north-south elongated, 
elevating from 950 to 1 250 masl. 

The geological context of the area of study corresponds to the west end of the Andes Western 
Cordillera, where the Coastal Batholyth outcrops appear. 

The different rock units in the area and their structural relationships lead to the conclusion that in the 
intrusive massif formation different magmatic pulsations have taken part, being the oldest the one 
resulting in diorites and gabbrodiorites outcropping west of the selected crest for the quarry.  
Granodiorite body is younger and intrudes these rocks. 

Diorites and gabbrodiorites are a sole igneous unit. Mineralogical composition of this unit mistakenly 
varies and at very short intervals, causing that the different plagioclases and ferromagnesians 
concentrations determine different lithological types. Crystals in these minerals are well developed 
and have sizes varying from 2 to 5 mm. 

Both mineralogical composition and the crystals size condition the diorite – gabbrodiorite massif to 
have a low competence against meteoric agents. As a result, the silty sand residual soil coverage is 
very thick, thus determining that crests and slopes within the scope of these rocks have soft relieves. 
These rocks are not suitable for breakwater construction.  

The granodiorite massif selected for the quarry largely extends towards east-north and north-east the 
studied area. Rock in unaltered condition is whitish-gray, hard, which crystals vary between 1 and 3 
mm in size. 

Mineralogical composition, grain sizes and the less fracture degree of this massif determines that the 
response from rock mass to weathering markedly contrasts with the diorite – gabbrodiorite outcrops. 
Outcrops of unaltered granodiorite are noted in Quebrada Culebrilla flanks, above 950 masl, though 
most of them correspond to weathered and fractured rock. Development of residual soil associated to 
this type or rock is scarcely observed in summit lines. 

The above intrusive rocks are intruded by microgranite quartz dikes and eventually andesite. Quartz 
dikes do not exceed 0,15 m width and are welded with wall rock, not affecting the set structural 
resistance. Microgranite and andesite dikes have thickness ranging from 0,6 to 2m and are mainly 
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found in granodiorite outcrops in Quebrada Culebrilla left margin and in diorite-gabbrodiorite massif 
laying west the crest selected for the quarry. 

Quaternary deposits are poorly developed and can be mainly found filling the creeks bottom. On this 
regard, it is worth noting that south the crest selected for the quarry, sediments transportation and 
deposition from several minor creeks flowing to Quebrada Culebrillas ditch have given raise to 
proluvium terraces extending over 10 hectares, suitable for deposition, selection and dispatch of rock 
blocks and for other facilities required by the quarry Project. 

On the east slope of this crest there is a well developed debris deposit (colluvial material), which 
blocks come from disjunction of granodiorite massif, whereas to the crest summit line, there is 
localized residual soil of meaningful extension and thickness to the Project. This soil is not exclusive 
of these areas, as it is also found filling medium weathered and fractured rock outcrops cracks though 
with a minimum thickness.  

Among Quaternary deposits occurs rock blocks which sizes are within or over the breakwater 
specified range. However, its collection is not recommended, because the highly cost to  verify, block 
by block, that the rock complies with the breakwater material specification.  

10.4.2 Geological and geotechnical features of granodiorite massif selected for the 
quarry 

Geological-geotechnical features of the area of interest for the GNL quarry development is based on 
the detailed geological mapping, results of the intact rock uniaxial compression tests, results of  
seismic refraction investigations and the statistical mapping of discontinuities performed in the 
outcrops surrounding the area selected to develop the Quarry. Figures 10.6 to 10.13 show the drawing 
and geological sections, the laboratory assay records and the stereograms and summary tables of 
discontinuities statistical processing. 

Three geological – geotechnical main areas have been differentiated related to the areas involving 
granodiorite weathering and fracturing degrees, recorded in the detailed geological-geotechnical map 
above. Zoning below described is also based on the results from exploration with seismic refraction. 

• Zone 1. Eluvial cover with scarce rock outcrops (Q-el2//K-grd) 

In this zone, the land surface rock weathering degree is extreme, getting to form residual soil and very 
weathered rock cover which thickness is around 5 and 10 m.  It comprises certain parts of the assessed 
massif summit line. 

It is characterized by gentle land relief and the silty sand soil predominance on the rock outcrops, 
showing a very weathered or altered rock. In these conditions, it is neither possible nor needed 
assessing the rock fracturing pattern as both the residual soil and the weathered rock would have to be 
stripped and taken to waste dumps as they do not meet the minimum requirements to be used in the 
breakwater construction. 
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• Zone 2. Rock outcrops with scarce residual soil (K-grd//Q-el2) 

Representative outcrops in this area mainly comprise the medium – upper parts of the assessed rock 
crest flanks, and most of its summit line. It is characterized by rock outcrops prevailing over eluvial 
cover in such a way that it is possible to observe in the outcrops the structural features of massif 
decompression and tectonic fracturing.  

Zone 2 underlies Zone 1 and its structural features are considered to be kept until 25 m average depth. 
Higher depths, according to seismic records interpretations and on-site evidences, would relate to 
shear areas, where rock is more fractured and more vulnerable to weathering. 

Weathering underlying Zone 1 mainly affects the discontinuities walls (poorly weathered rock),  a 
condition that as corroborated by the test blasting cut slopes, quickly improves to an unaltered and 
healthy rock. That is, in this zone the rock would gather the conditions to be used in the breakwater 
construction though the blocks sizes would be determined not only by tectonic fractures but also by 
decompression fractures. For metering purposes, the zones shown in the geological-geotechnical 
drawing with the geological unit (K-grd//Q-el2) should be considered with a clearing material 
thickness between 5 and 10 m. 

The structural assessment of this zone has been effected in two discontinuities sampling stations, 
called ZRF-D and ZRF-E, which locations are shown in the detailed geological drawing, as well as the 
locations corresponding to the remaining fracture recording zones (ZRF). 

In both sampling stations three main discontinuities families have been recorded having a very good 
correlation between them. 

The two main discontinuities systems relate to the regional fracturing pattern, which representative 
orientation elements are N130°-140°/sub-vertical (dip azimuth / dip) for the first main system and 
N030°-040°/sub-vertical for the second. The third system would correspond to decompression 
fractures. 

Spatial arrangement of these fractures determine diamond-shaped parallelepiped, with an average 
weight of 2,1 MT (0,78 m3). Blocks weight and size distribution according to fracturing statistical 
assessment would be as follows: 

 
Most rock in this zone would be used in the breakwater construction, but being careful to verify that 
rock is unaltered or poorly weathered. A better featuring of this zone would be achieved with diamond 
drilling predicted for the next study stage. 

  Sizes  Volume (m3) Weight (MT) Distribution 
Minimum < 0,05 < 0,13 0 a 20 % 
Medium 0,05 – 4,14 0,13 – 11,19 20 a 80 % 

Maximum > 4,15 > 11,19 80 a 100 % 
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• Zone 3. Unaltered and massive rock outcrops (K-grd) 

Geological – geotechnical features in this zone can be noted in Quebrada Culebrillas right flank 
outcrops, where massive and unaltered rock is exposed after the decompressed and weathered rock has 
been naturally cleared. This unit, in the remaining area, would be at an average depth of 15 to 25 m, 
according to seismic records and field observations. 

To assess this zone, ZRF-B and ZRF-C discontinuities records have been performed. Both records 
allowed determining that in-depth rock mass would be massive, only affected by two main sub-
vertical fracturing systems, creating elongated diamond-shaped and rectangular parallelepipeds, which 
sides would mostly comprise between 1,2 and 3,0 m.  In this case, the blocks size would be basically 
limited by random fractures sectioning the parallelepipeds. 

Considering that with two fractures blocks are not created, the following table shows reference sizes 
obtained assuming that random fractures intercept parallelepipeds at 0,5 1,0 and 2,0 m intervals, which 
is a quite conservative condition. 

Sizes Volume (m3) Weight (MT) Distribution 
Minimum < 0,15 < 0,4 0 a 20 % 
Medium 0,15 – 19,6 0,4 – 52,9 20 a 80 % 

Maximum > 19,6 > 52,9 80 a 100 % 

 
Average blocks size is 4,6 m3 (12,4 MT). 

This unit would provide most of the rock needed for the breakwater construction with the advantage 
that being massive, grading specified in the project would be obtained using blasting and drilling 
suitable design and techniques. Also, it would provide the large-size blocks predicted for the 
breakwater armor. 

10.4.3 Geomechanical classification of geotechnical areas 

From the geotechnical areas described in number 10.3.1, the surficial layer (Zone 1) behaves as a 
poorly compacted granular soil and corresponds to a GP – GM classification in the Soils Unified 
System (SUCS). This material shall be cleared during the land preparation stage for the quarry 
development.  The two other underlying zones are within the rock mechanics scope. 

Geomechanical classification of zones 2 and 3 correspond to GOOD and VERY GOOD quality 
massifs, respectively. Massif characterization has been performed according to the criteria of the Rock 
Mass Rating (Bieniawski, 1979) and slope applications (Robertson, 1988), that applies to tunnels, 
dams foundation and rock slope stabilities.  

Basic parameters for the geomechanical classification derive from the simple compression assay 
performed on rock samples from the quarry outcrop, which laboratory records are appended to this 
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document, and discontinuities systematic records in the so-called Fractures Recording Zones (ZRF in 
the detailed geotechnical-geological drawing enclosed). Stereographic projections and data processing 
results are also appended. 

RQD for geomechanical classification has been performed based on the correlation proposed by 
Palstrom (1982), which equation is as follows: 

RQD = 115 – 3,3 Jv, 

Where, 
 RQD = Rock Quality Designation. Deere, 1964 
 Jv = Number of fractures by rock mass cubic meter 
 
Consequently, with the input data above, Tables 1 and 2 summarize the 2 and 3 geotechnical zones of 
the quarry, corresponding to the rock partial weathering and decompression layer, and the underlying 
unaltered and healthy rock, respectively.  
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GNL Quarry – Rock slope RMR geomechanical classification 

Zone 2: Medium-weathered rock outcrop 
Discontinuities records: ZRF-D and ZRF-E 

RMR valuations and classification parameters (Bieniawski, 1979) 
Parameter Score Observation 
Intact rock 
resistance 

27 Laboratory simple compression assay 

RQD 17 RQD estimated between 80 to 100 % 
Discontinuities 

spacing  
15 Spacing between 0,8 and 1,6 m 

Discontinuities 
condition  

16 Moderate persistence, weathered joint walls, fill  < 5mm, hard. 
rough walls. 

 
TOTAL 

 
75 

Good-quality massif (Class II). 
Rock mass cohesion:  300 – 400 kPa 

Rock mass internal friction angle:    35º – 45º 
GNL Quarry – Rock slopes RMR geomechanical classification 

  Zone 3: healthy and unaltered rock  
Discontinuity records: ZRF-B and ZRF-C 

RMR valuations and classification parameters (Bieniawski, 1979) 
Parameter Score Observation 
Intact rock 
resistance 

27 Laboratory simple compression assay 

RQD 20 RQD estimated between 95 and 100 % 
Discontinuities 

spacing 
15 Spacing between 1,1 and 2,9 m 

Discontinuities 
condition 

22 Moderate persistence, only bleached joint walls, closed joints   
< 1mm. Rough and hard walls. 

 
TOTAL 

 
84 

Very good-quality massif (Class I). 
Rock mass cohesion:  > 400 kPa 

Rock mass internal friction angle :  > 45º 

 
10.5 Recommended cut slopes and stability analysis 

The RMR classification values for zones 2 and 3 are over 40, and therefore the slopes stability shall be 
governed by the discontinuities orientation regarding the analyzed slope and the interblock cut 
resistance. On this regard, it is worth noting that zones under analysis are 2 and 3 therefore having to 
strip, during the quarry preparation stage, the very weathered rock or residual soil surficial layer. 

The pre-design of slopes in the quarry has been performed using Markland (Hoek-Bray, 1997) 
methodology for the kinematic analysis of blocks created by discontinuities regarding a given slope. 
The pre-design slope orientation in the quarry is N095º and N220º. 
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10.5.1 Zone 2 stability analysis 

The analysis of this zone is performed based on the ZRF-D and ZRF-E Fractures Recording Zones 
discontinuities systems, both with a very good correlation. Stereographic projections and the summary 
of each system features are shown in Figures 10.11 and 10.12, whereas the corresponding kinematic 
analysis is shown in the stereograms of Figures 10.14 and 10.15. 

In the stereograms applied to this zone it can be noted that a 40º dip pre-design slope is at the safety 
side; therefore it is more extended than critical slopes determined from discontinuities projections and 
the wedges created by their intersection. 

10.5.2 Zone 3 stability analysis: Unaltered and healthy rock 

The massif structural analysis for this zone determines two discontinuity systems as shown in the 
summary sheet of ZRF-B and ZRF-C discontinuities records; Figures 10.9 and 10.10  

Figures 10.16 and 10.17 show the kinematic analysis for this zone. Stereograms show that the 60º dip 
pre-design slope is at the safety side. 
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Solicitado por 
Golder Associates Perú S.A. 

 
 
 
 
 
 
 

 
 
 

Muestra: 
 Rocas 

 
 
 
 
 
 
 
 
 

Octubre 12, 2004 
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Golder Associates Perú S.A.                                                                                              MR-036/04 
________________________________________________________________________________ 

 
Sección Ingeniería de Minas                                                                                                                2    
Octubre 12, 2004 

 
DATOS DE LA MUESTRA 
 
Proyecto : Cantera Cañete 
 

 
Muestra Código Tipo de roca 

 

M 1 

 

MCC – 001 

 

Diorita 

 

M 2 

 

MCC – 002 

 

Granodorita 

 
 
 
ENSAYOS DE COMPRESIÓN SIMPLE 
 
Los ensayos se realizaron según la norma ASTM D2938 
 
 
Muestra Diámetro 

(cm) 
Longitud 

(cm) 
Carga 
(kgf) 

Resistencia a la 
Compresión Simple 

(kg/cm2) 

Resistencia a la 
Compresión 

Simple 
(MPa) 

 
M 1 

 

 
5.51 

 
11.47 

 
37600 

 
1576.87 

 
154.64 

 
M 2 

 

 
5.51 

 
11.51 

 
39600 

 
1660.74 

 
162.87 

 
 
Nota: 
 
• La empresa solicitante es responsable de la toma de muestra en campo. 
• La información correspondiente a las muestras fue proporcionada por  el 

cliente. 
 
 
 

FIRMADO EN EL ORIGINAL 
    Ing. Mario Cedrón Lassús 

Coordinador del Área de Minas 
Pontificia Universidad Católica del Perú 

Sección Ingeniería de Minas 
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ANÁLISIS MICROSCOPICO DE DOS  MUESTRAS DE 
ROCAS SOBRE DOS SECCIONES DELGADAS 

Para: GOLDER ASSOCIATES  PERU S.A. 

Solicitado por: Ing. Isabel Saavedra Aranda 

Realizado por: Ing. Pedro Miguel Gagliuffi Espinoza 

Lima, Octubre del 2004. 
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MICROSCOPIA DE ROCA 

MUESTRA N° : MCC-01 (A) 
DESCRIPCION: La muestra corresponde a un fragmento de roca ígnea intrusiva, de textura hipidiomórfica 
granular algo seriada, la cual está integrada por los siguientes minerales esenciales: plagioclasa con tamaños hasta 
de 0,871 mm y cuarzo con tamaños hasta de 0,428 mm. En cuanto a los minerales accesorios se hallan integrados 
por la esfena, augita, hornblenda y apatito. Como mineral de alteración se encuentra la arcilla. Los minerales 
opacos están dispersados adyacente al área del contacto. 
 
 
 
 
MINERALES PRINCIPALES 

MINERAL 
ESENCIAL 

% FORMA TAMAÑO 
(mm) 

DESCRIPCION 

Plagioclasa 58 Subhedral a 
anhedral 

< 0,871 -Están como agregados tabulares. 
-Presentan zonación y maclas complejas. 
-Exhibe, por lo menos, dos pulsaciones durante 
la etapa de su cristalización. 

-Se hallan intensamente entrelazadas. 
-Algunos cristales presentan incipiente proceso 
de alteración a arcilla. 

Cuarzo 5 Anhedral < 0,428 -Se encuentran distribuidos en los intersticios de 
los feldespatos y de los minerales 
ferromagnesianos. 

MINERAL 
ACCESORIO 

% FORMA TAMAÑO 
(mm) 

DESCRIPCION 

Esfena Trz Anhedral < 0,470 -Están incluidas en algunos cristales de 
plagioclasa. 

-Se halla reemplazada por los feldespatos y por 
algunos minerales ferromagnesianos. 

-Algunos cristales están asociados a los 
minerales opacos. 

Augita 2 Anhedral < 0,494 -Están como remanentes esqueléticos después de 
haber dado origen a las hornblendas, motivo por 
la cual se hallan englobadas por éstas. 

Hornblenda 35 Subhedral a 
anhedral 

< 0,865 -Están como agregados tabulares. 
-Se han originado por la alteración de las 
augitas. 

-Mayormente están con hábito prismático con 
relación a los cristales basales. 

-Algunos cristales están reemplazados por las 
plagioclasas. 

-Los cristales están moderadamente 
microfracturados. 

Apatito Trz Euhedral < 0,124 -Se encuentran incluidos en algunos cristales de 
feldespatos y de este modo están muy 
dispersados. 
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MINERALES SECUNDARIOS O DE ALTERACION 
Ocurre en el orden de trazas. 

ALTERACION 
HIDROTERMAL 

% FORMA TAMAÑO 
(mm) 

DESCRIPCION 

Arcilla Trz Criptocrista
lina 

Criptocristali
na 

-Está como el producto de la incipiente 
alteración de algunos cristales de plagioclasa. 

ALTERACION 
SUPERGENA 

% FORMA TAMAÑO 
(mm) 

DESCRIPCION 

     
 
MINERALES OPACOS 
Opacos Trz Anhedral < 0,264 -Ubicados adyacentes al área del contacto las 

facies litológicas están muy dispersados. 
-En algunos sectores se hallan asociados a las 
esfenas. 

 
TEXTURAS 
Hipidiomórfica granular algo seriada. 
 
ALTERACIONES 
Incipiente alteración a arcillas de algunos cristales de plagioclasa. 
 
CLASIFICACION 
Diorita hornbléndica. 
 
OBSERVACIONES 
Los cristales están algo orientados, lo que pudiera ser consecuencia del contacto o por acción de las fuerzas 
mecánicas que han actuado sobre la roca. 
 
 
 
 
 
 
 
 

MICROSCOPIA DE ROCA 

MUESTRA N° : MCC-01 (B) 
DESCRIPCION: La muestra corresponde a un fragmento de roca ígnea intrusiva, de textura hipidiomórfica 
granular seriada, con cierta tendencia orientada paralela al contacto, la cual está integrada por los siguientes 
minerales esenciales: plagioclasa con tamaños hasta de 2,118 mm, ortosa con tamaños hasta de 3,530 mm, cuarzo 
con tamaños hasta de 0,659 mm y microclina con tamaños hasta de 0,588 mm. Los minerales accesorios están 
integrados por la  hornblenda, apatito y esfena. Los minerales secundarios o de alteración están integrados por la 
biotita y arcilla. Los minerales opacos están diseminados y a su vez están asociados a las hornblendas. 
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MINERALES PRINCIPALES 

MINERAL 
ESENCIAL 

% FORMA TAMAÑO 
(mm) 

DESCRIPCION 

Plagioclasa 48 Subhedral a 
anhedral 

< 2,118 -Están como agregados tabulares con cristales de 
tamaños seriados, variando desde 0,118 mm 
hasta 1,412 mm, predominando los cristales con 
tamaños de 0,465 mm. 

-Hay cristales con zonación. 
-Otros cristales presentan maclas variando desde 
simples hasta complejas. 

-Algunos cristales presentan incipiente alteración 
a arcillas. 

-Se encuentran fuertemente entrelazadas. 
Ortosa 18 Anhedral < 3,530 -Se presentan como agregados granulares, los 

cuales están ubicados en los intersticios de los 
feldespatos calcosódicos. 

-Su granulometría es seriada, variando desde 
0,168 mm hasta 3,530 mm de longitud. 

-Han reemplazado a algunos cristales de 
plagioclasas. 

Cuarzo 20 Anhedral < 0,659 -Como agregados granulares están ubicados en 
los intersticios de los feldespatos. 

-Inmediato al contacto, en algunos sectores, se 
han aglomerado. 

Microclina 5 Anhedral < 0,588 -Están como agregados granulares. 
-Se han ubicado en los intersticios de los 
feldespatos calcosódicos. 

-Algunos cristales están asociados a las ortosas, 
las cuales, aparentemente, están reemplazadas 
por la microclina. 

-Presentan sus maclas típicas de este mineral. 
MINERAL 

ACCESORIO 
% FORMA TAMAÑO 

(mm) 
DESCRIPCION 

Hornblenda 3 Anhedral < 0,165 -Están entre los intersticios de las plagioclasas. 
-Se presentan como agregados microtabulares. 
-La mayoría de sus cristales están 
microfracturados. 

Apatito Trz Euhedral < 0,099 -Se hallan incluidos en algunos cristales de 
plagioclasa y de hornblenda. 

Esfena Trz Subhedral a 
anhedral 

< 0,247 -Se encuentra asociada a la hornblenda. 
-Está muy dispersada. 
-En algunas zonas están aglomeradas. 
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MINERALES SECUNDARIOS O DE ALTERACION 
Representa el 5% del volumen total de la muestra, correspondiendo a la alteración potásica el tipo de alteración 
que ha afectado a la roca. 

ALTERACION 
HIDROTERMAL 

% FORMA TAMAÑO 
(mm) 

DESCRIPCION 

Biotita 5 Subhedral a 
anhedral 

< 0,190 -Es el producto de la incipiente alteración 
potásica que ha afectado a la roca. 

-Se ha originado por alteración de las 
hornblendas. 

-Se encuentran ubicadas en los intersticios de los 
feldespatos. 

-Presentan cierta alineación concordante con el 
paralelismo al contacto con la otra facies. 

Arcilla Trz Criptocrista
lina 

Criptocristali
na 

-Es el producto de la incipiente alteración de los 
feldespatos. 

ALTERACION 
SUPERGENA 

% FORMA TAMAÑO 
(mm) 

DESCRIPCION 

     
 
MINERALES OPACOS 
Opacos 1 Anhedral < 0,222 -Se halla diseminado. 

-Algunos han reemplazado a algunos cristales de 
esfena. 

-Hay cristales que están asociados a las 
hornblendas y biotitas, a las cuales los han 
reemplazado. 

 
TEXTURAS 
Hipidiomórfica granular seriada, con cierta tendencia orientada paralela al contacto.  
 
ALTERACIONES 
Incipiente alteración potásica (biotita hidrotermal). 
 
CLASIFICACION 
Granodiorita. 
 
OBSERVACIONES 
Esta descripción corresponde a la roca de facies intrusiva, que está caracterizada por la granulometría algo 
más gruesa y  de tonalidad más clara. 
 

MICROSCOPIA DE ROCA 

MUESTRA N° : MCC-02 
DESCRIPCION: La muestra corresponde a un fragmento de roca ígnea intrusiva, de textura hipidiomórfica 
granular algo seriada, la cual se halla integrada por los siguientes minerales esenciales: plagioclasa con tamaños 
hasta de 3,177 mm, ortosa con tamaños hasta de 2,588 mm y de cuarzo con tamaños hasta de 1,882 mm. Los 
minerales esenciales están constituidos por la hornblenda, biotita y apatito. El  mineral de alteración está 
constituido por la clorita. Los minerales opacos están diseminados, asociados a las hornblendas y biotitas, 
algunos de los minerales opacos están incluidos en los feldespatos. 
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MINERALES PRINCIPALES 
MINERAL 
ESENCIAL 

% FORMA TAMAÑO 
(mm) 

DESCRIPCION 

Plagioclasa 50 Subhedral a 
anhedral 

< 3,177 -Están como agregados tabulares, las cuales 
presentan zonación y maclas complejas. 

-Algunos cristales presentan microfracturas, a 
partir de éstas se han introducido cristales de 
biotita. 

-Hay cristales que presentan inclusiones de 
hornblenda a manera de microesferulitos o 
gotas de lluvia. 

-En la mayoría de las áreas están fuertemente 
entrelazadas. 

-Algunos cristales presentan superficies de 
corrosión, las cuales están ocupadas por la 
clorita. 

Ortosa 20 Anhedral < 2,588 -Se hallan ubicadas en los intersticios de los 
feldespatos calcosódicos. 

-En algunos sectores de las muestra se presentan 
como playas irregulares que han envuelto a los 
cristales de plagioclasa, hornblendas y cuarzos, 
en este caso se manifiestan como un cristal 
amplio y de generación posterior. 

Cuarzo 19 Anhedral < 1,882 -Con distribución intersticial han englobado a 
algunos cristales de plagioclasa, de hornblenda 
y biotita. 

-Hay cristales que exhiben extinción ondulante, 
lo cual es el producto de los esfuerzos 
mecánicos que han actuado sobre la roca. 

MINERAL 
ACCESORIO 

% FORMA TAMAÑO 
(mm) 

DESCRIPCION 

Hornblenda 3 Euhedral a 
anhedral 

< 1,647 -Están como agregados tabulares. 
-En algunas zonas han englobado a algunos 
cristales de plagioclasa, mientras que en otras 
están reemplazadas por la plagioclasa. 

-Se m uestran como islas flotantes dentro de 
algunas playas de la ortosa. 

-Algunos cristales se hallan microfracturados y a 
partir de éstas e han introducido algunas 
biotitas. 

-Están asociadas  a los minerales opacos. 
Biotita 7 Euhedral a 

anhedral 
< 2,706 -Su distribución es intersticial, mayormente entre 

los agregados tabulares de plagioclasa. 
-Han englobado y reemplazado a algunos 
cristales de plagioclasa. 

-Hay cristales que presentan incipiente alteración 
a clorita. 

-En algunos sectores de la muestra se aprecian 
cristales con características de haber estado 
sujeta a esfuerzos mecánicos. 

-Se aprecain  cristales que se han introducido en 
algunas microfracturas de las plagioclasas. 

Apatito Trz Euhedral < 0,118 -Están incluidos en algunos cristales de 
plagioclasa y de este modo su distribución es 
muy dispersa. 
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MINERALES SECUNDARIOS O DE ALTERACION 
Está en el orden de trazas, representada por la cloritización. 

ALTERACION 
HIDROTERMAL 

% FORMA TAMAÑO 
(mm) 

DESCRIPCION 

Clorita Trz Anhedral  -Es el producto de la alteración en grado 
incipiente de algunos cristales de biotita. 

-Algunos cristales se hallan ocupando algunas 
áreas de corrosión de los cristales de 
plagioclasa. 

ALTERACION 
SUPERGENA 

% FORMA TAMAÑO 
(mm) 

DESCRIPCION 

     
 
MINERALES OPACOS 
Opacos 1 Subhedral a 

anhedral 
< 0,729 -Se encuentra diseminado, asociados a las 

hornblendas y biotitas. 
-Hay cristales que están incluidos en los 
feldespatos. 

-En algunas zonas se exhiben con distribución 
intersticial. 

 
TEXTURAS 
Hipidiomórfica granular algo seriada. 
 
ALTERACIONES 
Trazas de cloritización. 
 
CLASIFICACION 
Granodiorita. 
 
OBSERVACIONES 
La muestra exhibe incipiente evidencia de haber estado sujeta a esfuerzos mecánicos. 
 
 

Lima, Octubre del 2004. 
 
 
 

Ing. Pedro Miguel Gagliuffi Espinoza 
GERENTE GENERAL 

GEOEXPLOR INGENIEROS S.A. 
“GEOEXINSA” 
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Fot. 1. Agregados tabulares y granulares de plagioclasa (plg), 
cuarzo (qz) y hornblenda (hb). Muestra: MCC-01 (A  Zona más 
verdosa). Magnificación: 40X. 

Fot. 2. Agregados tabulares y granulares de plagioclasa (plg), 
cuarzo (qz) y hornblenda (hb), nótese la hornblenda (hb) 
parcialmente reemplazada por la plagioclasa (plg). Muestra: 
MCC-01 (A  Zona más verdosa). Magnificación: 40X. 

  
Fot. 3. Agregados tabulares y granulares de plagioclasa (plg), 
cuarzo (qz) y hornblenda (hb). MUESTRA: mcc-01 (a  Zona 
más verdosa). Magnificación: 40X. 

Fot. 4. La misma vista de la anterior, donde se enfatiza la 
presencia de las hornblendas (hb) parcialmente reemplazada 
por la plagioclasa (plg). Muestra: MCC-01 (A  Zona más 
verdosa). Magnificación: 40X. 

  
Fot. 5. Agregados tabulares y granulares de plagioclasa (plg), 
microclina (mc), cuarzo (qz) y hornblenda (hb) alterada a 
biotita (bt). Muestra: MCC-01 (B  Zona más clara). 
Magnificación: 40X. 

Fot. 6. Agregados tabulares y granulares de plagioclasa (plg), 
cuarzo (qz), ortosa (ort) y biotita (bt) secundaria; nótese la 
distribución intersticial del cuarzo (qz). Muestra: MCC-01  (B  
Zona más clara). Magnificación: 40X. 
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Fot. 7. Agregados tabulares de plagioclasa (plg) los cuales 
están englobados por la ortosa (ort), la cual ha englobado 
también a la hornblenda (hb), a la biotita (bt) y a los minerales 
opacos (op). Nótese la presencia del cuarzo (qz) intersticial. 
Muestra: MCC-02. Magnificación: 40X. 

Fot. 8. La misma vista de la anterior, en nicoles paralelos, 
donde se enfatiza la presencia de las hornblendas (hb), biotita 
(bt) y minerales opacos (op) ubicados en los intersticios de los 
intersticios de los feldespatos calcosódicos y englobados por el 
feldespato potásico. Muestra: MCC-02. Magnificación: 40X. 

  
Fot. 9. Agregados tabulares de plagioclasa (plg) en cuyos 
intersticios se han ubicado las biotitas )bt) tabulares y los 
cuarzos (qz). Casi en la parte central se observa a la hornblenda 
(hb) parcialmente reemplazada por la plagioclasa (plg). 
Muestra: MCC-02. Magnificación: 40X. 

Fot. 10. Agregados tabulares de plagioclasa (plg) con la ortosa 
(ort), cuarzo (qz) y biotita (bt) ubicados en sus intersticios, del 
mismo modo se halla el  mineral opaco (op). Muestra: MCC-
02. Magnificación: 40X. 

  
Fot. 11. Agregados tabulares de plagioclasa (plg) con biotita 
(bt) y cuarzo (qz) intersticial. Muestra: MCC-02. 
Magnificación: 40X. 

Fot. 12. Agregados tabulares de plagioclasa (plg) con cuarzo 
(qz) intersticial. Muestra: MCC-02. Magnificación: 40X. 
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INTRODUCTION 
 
 
Following instructions received from Mr. Ciro Arévalo, of Golder Associates Perú 

S.A., on January 27, 200 a seismic refraction survey at the proposed Culebrilla quarry site, 
north of the Topará creek, Perú, was performed along 1500 meters of four lines. Seismic 
energy was obtained by repetitive impacts of a sledgehammer on metal plates in order to 
reach bedrock in a 25-30-meter depth range. Golder provided topographic data on February 
1, 2005, with coordinates and elevations.  

 
 
 
FIELD WORK 
 
A GEOMETRICS StrataView 24-channel portable “signal enhancement” engineering 

seismograph was used for this work, along with geophone-spread cables and twenty-four 
14Hz geophones. Impact points were located at 30-meter interval along profiles in order to 
obtain 75% redundancy and 50% overlap along the 120-meter long fundamental geophone 
spread. A total of 1500 meters was completed along four lines with 5-meter of geophone 
spacing, all of them shown on Location Map of Page 2. Seismic energy was obtained by 
means of repetitive impacts of a sledgehammer on metal plates located at both ends of the 
geophone spreads, plus five equally spaced impact points along each spread. Offset impacts 
were also performed on both ends of each profile.  

 
 

 
 

 
 
 
 
 
 
 

Geometrics StrataView R24 
24-bit Digital Signal-Enhancement 
Seismograph 
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THE SEISMIC REFRACTION METHOD 
 
 
If an explosive charge is detonated at surface, or, alternatively, a hammer blow is 

applied, elastic waves travel in all directions with a concentric pattern. Wave fronts are 
curved near the blow point but become straighter with increasing distances from it. The 
seismic technique uses sensors, or geophones, located along spread cables with equal 
separations between contact points. Geophones convert mechanical variations into electric 
impulses that are sent to the seismograph where they are amplified and recorded. Waves 
caused by a hammer blow or by explosion travel with velocities that are dependent on the 
acoustic impedance of the rocks. Part of the energy is dissipated as sound in air, at some 
330 m/s of velocity. The remaining energy penetrates the ground following patterns that are 
changed when different rocks are encountered along the wavepath. Some waves are 
reflected to the surface and are used by the seismic reflection technique. Some others are 
refracted according to known physical laws and return to the surface where they are detected 
and used by the seismic refraction method.  

 
The most important feature of a refraction seismogram is its susceptibility to 

interpretation procedures that give velocities and thicknesses of the elastic horizons. With 
adequate field techniques, a high degree of horizontal resolution is achieved, with depth 
calculations below each geophone. For this purpose, the reverse shooting field progress is 
required because two arrival times coming from both ends of the same spread have to be 
recorded at the same geophone station. The first step in interpreting a seismogram is the 
identification of the first wave arrival times to each geophone and the plotting of times versus 
distances from the shot point. The time-distance curves are formed by segments with slopes 
that represent velocities of the elastic “layers” that were involved by the acoustic energy 
transmission. The first two arrival times (direct and reverse) measured at each sensor and 
the total duration of the records are used to compute depths by means of conventional 
computational techniques such as delay-time, plus-minus, wavepath eikonal (εικουα=image) 
tomography, and others. The latter uses ray propagation as beams with finite width and 
requires fast processing speed with a powerful computer. 

 
Seismic interpretation of this survey has been performed with the RAYFRACT 

program. The first step was that of picking first breaks from the seismograms displayed on a 
computer screen, using filters and wave size variations in order to optimize selections. First 
break files were the used to prepare sets for each survey line. Interpretation was 
commenced preparing a velocity model with the Delta t-v method and defining the most 
convenient cell size that will be subsequently used for the eikonal tomographic computation. 
Once a small enough error is reached, the iterative process is interrupted to construct the 
section. Depth reaches are also defined and an adequate color scale is selected by 
assigning the slowest and fastest velocities that are applicable to the local geology. In view 
that the ground is treated as made up by radical changes (contact planes) and by gradational 
variations (alterations, inhomogeneities) sections are finally constructed with transitional, 
instead of fixed, colors. 
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INTERPRETATION AND RESULTS 
 
 
Seismograms were analyzed to obtain the first arrival times of the P waves in 

milliseconds (ms). This procedure is relatively simple for geophones near the impact points 
but become more difficult for increasing distances because of the normal attenuation of 
higher frequencies and the predominance of long wavelengths. This problem is normal but, 
under favorable conditions, the high frequency waves arrive clearly at the farthest sensors. 
The StrataView digital records in SEG-2 format allow for application of filters during the 
interpretation process, thus enabling us to improve identification of the first arrival times. The 
initial step of calculation consists of automatically obtaining the velocity of the surface layer 
(usually the overburden) by means of direct wave arrivals.  

 
All seismic interpretations are based on the assumption that ideal physical and 

geometrical conditions are present, which is not the usual case in Nature. On the other hand, 
it is not possible to predict either the intensity or the quality of variations in velocities and 
structures when a layered ground model is considered. In seismic refraction surveys the 
accuracy of interpretation is determined by the degree of homogeneity of elastic properties 
within a particular layer, by the contrast in acoustic impedance and by the relative uniformity 
of contact planes. Furthermore, a basic requirement for the total refraction to occur along a 
contact plane is that seismic velocities should increase in depth; if this is not the case, “blind” 
layers would be occurring and they could not be detected. Fortunately, the geological setting 
of unconsolidated sediments over bedrock is the common situation in engineering projects, 
because higher velocities are directly related to age. If beams (Fresnel volumes) of seismic 
trajectories are used, instead of single rays, then results of calculations for a given profile are 
corrected for topographic distortion thus producing continuously varying elastic properties 
between adjacent depth-points, separated by relatively short distances. This Eikonal 
Tomography accepts a certain degree of velocity inversions and isolated discrete bodies 
(“fast” boulders or “slow” shear/faults/caves) can be detected within a given horizon. 
Maximum depth penetration is also automatically defined. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                    Example of seismogram. Red crosses mark first arrival picks while blue crosses mark modeled picks 
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Seismic survey modeled line coverage 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

 
Wavepath Eikonal Tomography Result 

 
The enclosed plate contains all pertinent geophysical information related to seismic 

records performed along 1500 meters of profiles. Velocities are in meters per second. 
Vertical scale is 1centimeter=10milliseconds and horizontal scale is 1:1000, in meters. 
Seismic interpretations are presented in a strict geophysical manner, as Wavepath Eikonal 
Tomographic (WET) reconstructions of P-wave ray beams (Fresnel volumes). No attempt is 
given to assign lithological symbols, inasmuch as geologists that work in the area can better 
decide on them. Computational errors are given in milliseconds to indicate the time 
difference between the time-distance curves that were prepared with field seismograms and 
those obtained from the final eikonal tomography: the lower the better. More than 5 
milliseconds are unacceptable. The color scale has been prepared to show the entire range 
of velocities that were measured. Lowest extreme, in blue, overburden (alluvium to strongly 
altered rock). Highest extreme, in violet, represents highly compact and dense rocks. This 
scale can be used for general references to which local lithological types should be 
compared. 
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Overburden.  The shallow horizon that is shown on all four sections has low P-wave 

velocities, in the 500-1400 m/s range, representative of rippable material and colored in blue. 
The light blue “layer” represents the bottom of this overburden and it can be taken as 
approaching “contact plane” features. 

 
Intermediate.  In all sections there is a horizon, between the overburden and bedrock, 

that has been colored in green, with velocities in the 2000-3000 m/s range, that can be 
interpreted to represent altered rock. Lower velocities are originated in more compact units, 
marginally rippable.  

 
Bedrock. P-wave velocities higher than 3400 m/s can be considered as compact 

bedrock, with high compactness/density. It has been colored in yellow-red-violet in increasing 
order of velocity. When the yellow “layer” is thin it can be assigned to approach “contact 
plane” characteristics. 

 
     
Lima, February 2, 2005 

 
 
 
 
     José R. Arce   José E. Arce 

 
 
 
 







 
 

Report Nº 118 – 2005 MEM-DGAAE  
 

ANNEX 12 





 
 

Report Nº 118 – 2005 MEM-DGAAE  
 

ANNEX 13 







 
 

Report Nº 118 – 2005 MEM-DGAAE  
 

ANNEX 14 



December, 2005 - 24 - 059-4264 

 

Golder Associates 

QUESTION 14 

To the question posed by the participants regarding the blasting performed which had a large 
negative impact on the population, the Company answered they would use controlled blasting. The 
holder is required to submit everything related to the mining cycle and mention everything related to 
controlled blasting.  

Response 

14.1 The mining cycle comprises:  

14.1.1 Drilling 

The following parameters apply to a typically conventional blasting and drilling: 

• Burden (B)     3,00    m  

• Spacing (E)     3,00    m 

• Bench height (H)   11,00    m  

• Specific drilling    0,11 m/m3 

• Borehole diameter   3,00 to 4,50 inches  

• Drilling equipment with capacity to drill 11 meters of 4,5 inches boreholes.  

 

14.1.2 Blasting  

For a conventional blasting, the load factor considered is 0,11 kg/tm. The production of 3,11 million 
m3 or 7,6 million MT of rock will require approximately the following explosive material: 

Explosive material Unit  Total 
Ammonium nitrate - ANFO Kg 836 000 
Non-electric blasting cap each 35 000 
Booster each 35 000 
Detonating cord M 115 000 
Safety fuse M 5 250 
Blasting cap each 2 100 

 
14.1.3 Rock loading 

Front end loaders and excavators should be used for loading the material produced at the quarry, 
supported by bulldozers to prepare and accumulate the load, and graders to maintain the work area. 



December, 2005 - 25 - 059-4264 

 

Golder Associates 

14.1.4 Classification  

Material classification shall be effected in both the quarry work-site and the prepared platform (PCA) 
equipped for that purpose. Usable rock shall be classified according to the required fragmentation for 
the breakwater construction (See response to observation 17) 

14.1.5 Transportation 

The entire material produced in both the preparation works and the quarry development shall be 
transported in trucks with 25 to 90 MT load capacity (see response to observation 17) 

14.2 Controlled blasting 

The blasting questioned in the public audience referred to in the Report Nº 118-2005-MEM-AAE/IB 
that created a strong negative impact on the nearest population, we consider it is a result of an unusual 
and out-the-standard action within the rock blasting practice. Populations in the nearest surrounding of 
the operations site are located at distances where the impact should technically be reasonable for a 
conventional blasting standard conditions. 

The quarry operation is to be developed by a mining contractor registered with MEM as a specialized 
company, thus certifying that all activities shall be carried out under a strict conduct of rules, 
procedures and work standards generally accepted in open pit mining. Blasting for production shall be 
carried out with explosives, blasting agents and accessories supplied according to the rock massif 
characteristics, the desired fragmentation degree, length, diameter and borehole spatial location; all the 
explosive material handling shall be managed and handled by specialized professional and technical 
staff; there shall be a set schedule for blasting; the blasting place(s) shall be announced through all 
communication means available in the area and the operations’ surrounding area. Work rules shall be 
applied for conventional drilling and blasting and, if needed, it shall extend to controlled blasting. 

Regarding controlled blasting: 

• It is a special method applied to avoid rock cracking outside the previously established 
limits; i.e., to avoid over-cracking or over-excavation; it allows obtaining well-defined and 
flat cutting surfaces avoiding at the same excessive cracking of the remaining rock, thus 
contributing to improve slopes stability in open pit mining. 

• It is applied for precise excavations in machinery, shafts and chimneys foundation to log 
the banks final end in open pits; for the development of large and well-formed ornamental 
rock blocks in marble, granite quarries, etc. 

• The technique comprises the use of low-energy explosive material placed on holes very 
closed to each other, simultaneously fired to create and control the formation of a crack or 
continuous cracking plan limiting a cut final surface; thus contributing to reduce vibration 
and over-excavation and fragment projection. 

• In controlled blasting, boreholes shall be spaced so as to fractures created are oriented to 
the minor resistance points; i.e., from borehole to borehole, aligned to form a cut plan to 



December, 2005 - 26 - 059-4264 

 

Golder Associates 

reduce or eliminate the radial fractures formation. Basic conditions for its application are 
as follows: 

- Spacing (E) relationship to burden (B) inverse to normal; i.e., less spacing than 
burden, usually E= 0,5 to 0,8 B. 

- Much less diameter explosive as compared to borehole to get the decoupling 
relationship higher than conventional from 2,1 to 1. 

- Linear explosive load distributed along the borehole preferably with coupled 
cartridges or, in some cases, load buffered with spacers. 

- Stem only to keep the explosive within the borehole, not to confine it. 

- Use of low power and speed explosive. 

- Simultaneous firing of same delay boreholes at the cutting line, after the main firing. 

- Keep the boreholes alignment and parallelism according to the design of the cut to be 
made; otherwise, there is no result. 

• The best results are obtained in homogeneous and competent rock. 

• Among the advantages we can highlight: 1) It produces stable and flat rock surfaces; 2) it 
contributes to reduce vibration produced by the main blasting; 3) it produces less cracking 
in the remaining rock. 

• It has the disadvantage of a higher delay in works execution due to an increased length of 
drilling and its higher cost regarding conventional blasting, as it requires much more 
drilling and special explosive use. 

• The most used techniques for controlled blasting are pre-cut blasting (creating in the rock 
massif a discontinuity or fracture plan before firing the main blasting, by means of a little 
diameter boreholes raw, very close to each other, with decoupled explosive loads and 
instantaneous firing), cutting blasting (blasting a row of close boreholes with decoupled 
loads, but after the main blasting) and buffered blasting (conventional blasting modifying 
the last row design in both its geometry and the explosive load which are minor and 
decoupled). 

• For dikes, breakwaters and dams construction, special geometry materials are required. 
Producing these large-size blocks is achieved with special controlled blasting, to which 
effect the parameters recommended by the specialists are: 

- Bench height: 15 to 20 m 

- Borehole diameter: 75 to 115 mm. 

- Boreholes inclination: 5 to 10º to the vertical 

- Burden/spacing relation: B/E: 1,4 to 1,7 and 2,0 

- Bottom load: over 0,65 Kg./m3 for compression-resistant rock over 100MPa and less 
than 0,5 Kg./m3 for compression-resistant rock less than 100MPa. 

Manage the most important parameters for controlled blasting such as: borehole pressure, 
spacing/burden relationship, precision in drilling, linear load and use of the suitable explosive are 
altogether factors determining the blasting quality.  

Figure 14.1 shows a typical section of controlled blasting and Figure 14.2 shows a typical controlled 
blasting plant. 
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QUESTION 16 

Submit the slopes stability study and mining design. 

Response 

The response to the slope stability study is supported by Response 10.  

To focus the issue regarding the mining design, a summarized presentation of the geology and the 
GNL 2 quarry development Project general description shall be made:  

16.1 Geology.-  

GNL-2  quarry is between an elevation of 550 and 1 700 masl and between the valleys of Cañete and 
Topará rivers; it is an arid, desertic area, with scarce rainfall. 

In the regional context, the area assessed is located to the coastal Batholyth western end; outcrops in 
the west end correspond to Quilmaná formation andesitic volcanic rocks; in the central part to a 
hypabyssal micro-granite and micro-granodiorite body and to the northeast end, gross-grain 
granodiorite. Quaternary geological units generally cover, with poor thick, the bedrock and are formed 
by creek deposits and wastes cones in the depressions, residual soils and slopes wastes lowlands 
nearby the interfluves. 

Main rock units covering the concessions are: andesites, granitic hypabyssal body and granodiorite. 

16.2 GNL-2 Quarry Project.- 

The quarry projected for granodiorite rock exploitation is located in Quebrada Culebrillas, 
approximately 20 kms east the Southern Panamerican Highway 168 landmark, in the district of San 
Vicente de Cañete, province of Cañete, department of Lima. 

The operation includes the development of a north-south oriented elongated granodiorite rock crest, 1 
130 masl, corresponding to the west end of the Andean Western Cordillera and shall allow the use of 
granodiorite for the breakwater construction. 

The Project shall be developed on a net area of 50 ha (500 m x 1 000 m), which also includes access 
roads within the concession (to the quarry, the disposal facilities and the magazines), rock stockpiling 
and selection area, disposal facilities and temporary facilities used by the contractor executing the 
Project (offices, workshops, warehouses, etc). 

There are neither population centers nor agricultural land in the project area. 

The actions and activities contemplated to produce granodiorite rock shall be measured as follows: 
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• Quality, depending on the fragmentation degree proportional to the product demand. 

• Quantity, depending on the quarry total production of both, the usable rock required by the 
Project and the waste rock to be moved as a condition for the operation. 

• Execution deadline according to the schedule described in the EIA. 

• Resource allocation, which includes staff, mechanical equipment and materials logistic, as 
well as supplies and services. 

The operational planning includes: 

Table 16-1 – Rock quality and quantity supply for the breakwater construction 

Layer Weight of the 
pattern rock 

Volume (m3) Weight (MT) 

Bedding 0,01 – 1 kg 126 000 220 500 
 

Filter 1 Kg. – 1 tn 126 000 
381 500 

242 550 
693 000 

Core 50 Kg. – 6 tn 349 500 1 193,456 
Host rock 

2 -8 
2 -8 tn 383 500 

53 000 
696 329 
94 000 

Host rock 
6 – 10 

6 – 10 tn 159 500 283 144 

Total  1 879,000 3 422,979 (*) 
 (*)  3,4 millions of metric tones 

 
• Total rock production, see Table 13.3 

The quarry operation sequence corresponds to the open pit mining system, which main components 
are:  drilling, blasting, loading, material classification and transportation. 
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• Execution term 

According to the operations schedule, mobilization and preliminary works shall take place during the 
first 4 months; the quarry development during the following 18 months and the last 2 months shall be 
used for closing and demobilization. 

• Resource allocation 

Human resources: including the staff, mechanics, electricians, heavy equipment operators, assistants, 
auxiliary services staff and security guards. Around 220-240 workers have been estimated, from which 
70-90 shall come from the nearby towns (mostly non-qualified staff).  The staff shall be daily 
transported daily from their origin towns, mainly Cañete and Chincha.  No camps in the operations 
area shall be built. Food for the staff shall be prepared outside the operations area and daily sent to the 
operations area. The activities shall be developed 30 days a month, 7 days a week, 24 hours a day, two 
12-hour shifts or three 8-hour shifts.  The work regime shall be 10 working days and 5 resting days. 

Equipment and machinery: Both for the preparation and production stages, the reference 
requirement is as follows.  The final scheme shall be the complete report produced by the contractor 
on its technical proposal: 

• 170 to 400 hp Track bulldozers  

• Hydraulic or pneumatic track drills with hole drilling capacity of 11 meters depth, 3,0 to 
4,5 inches diameter for vertical or inclined drills. 

• Pneumatic hand drills. 

• Air compressors, 350 cfm as a minimum.  

• Rock dump trucks, with a carrying capacity of 25 to 90 tons. 

• Loaders with a minimum carrying capacity of 3,5 Yd3. 

• Graders with 120 to 200 net hp wheel. 

• Vibrating screens. 

• Diggers with a minimum wheel power of 220 and full shovel capacity of at least 1,2 m3. 

• Tankers for water supply. 

• In general, the main equipment and the auxiliary equipment described in the 
Environmental Impact Assessment. 

Materials and supplies:  To be supplied from the city of Lima, and eventually from the nearest cities 
to the Project. 

Services:  The offices shall be duly equipped, with electricity, telephones, washrooms and computers. 
During the operations, communications shall be done using a radio system. 

The mine design includes the engineering for preparation and mining development works using the 
open pit system as follows: 
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PREPARATION (FIRST 4 MONTHS):  

 
•  Exploratory drillings in the quarry area: According to schedule, 550 m in 4 diamond 

drill boreholes shall be drilled to confirm  the geological and geotechnical characteristics 
of the deposit. This activity shall be executed within the term mentioned in the schedule.  

• Construction of the main access ramp to the quarry:  A ramp of around 2 500 m length, 
8% maximum slope and 25 m width and other geometric characteristics suitable for trucks 
circulation of up to 90 tons capacity shall be built. The ramp shall get to an elevation of 1 
130 masl.  

• Construction of the start-up platform: To be constructed at an elevation of 1 130 masl, 
which is the most elevated part. From here, access to the successive lower benchs shall be 
implemented, allowing to simultaneously operate at least two benchs 200 m long.  

• Disposal facilities: The total development of 3,1 million m3 of rock shall allow the 
extraction of 1,8 million m3 of waste rock, to be deposited in the Eastern, South-Eastern 
and Northern disposal facilities, covering a total area of 17 ha. 

• Access to the disposal facilities: Access shall be from 400 to 1000 m long, 9% slope and 
25 m width, and shall be provided with access to rock deposit through a main ramp of 
+6%. 

• Selection area and deposition platform: Located on a 6 ha surface in Quebrada 
Culebrillas, 800 m from the mining area.  This area shall be free from risks related to 
blasting effects. 

• Ditches clearing and drainage system construction: Managed according to 
recommendation in response 2.  

 

DEVELOPMENT (18 MONTHS) 

Total production demand: 
Usable rock  (R)   1,3 million m3 
Waste rock  (D)    1,8 million m3 (2,7 M m3 with a 50% swelling) 
Total      3,1 million m3 or 7,6 million MT 
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Drilling.- The following parameters apply for a typically conventional drilling and blasting: 
Burden (B)      3,00    m  
Spacing (E)      3,00    m 
Bench height (H)   11,00    m  
Specific drilling     0,11 m/m3 
Required drilling    Meters/month          20402 

Meters/day               681 
Meters/hour              29 

 
Drilling diameter: 3,00 to 4,5 inches.  The driller’s production capacity shall be used to drill boreholes 
of at least 11 meters depth vertically and sub-vertically oriented. 

Blasting.- For a conventional blasting, the load factor considered is 0,11 kg/mt.  The total production 
of 3,11 million m3 or 7.6 million mt of rock shall be approximately required from the following 
explosive material: 

Explosive material Unit Total 
Ammonium nitrate Kg 836 000 
Non-electrical blasting cap Unit 35 000 
Booster Unit 35 000 
Detonating cord m 115 000 
Safety match m 5 250 
Blasting cap Unit 2 100 

 
Authorizations for the general handling of explosive material such as purchase, transportation, storage, 
handling, etc., shall be requested before the pertinent entities when required.  

Loading.- The general handling of the material produced in the quarry shall be carried out using 
loaders and excavators supported by track bulldozers to prepare and accumulate the loading and 
graders for the permanent maintenance of the work area. 

Classification.- Material classification shall be done both in the bench work sites and the platform 
duly prepared and equipped for that purpose on an approximate surface of 6 ha.  The usable rock shall 
be classified according to the fragmentation required by the Project as indicated in Table 16-1. 

Transportation.-  All the material produced during the preparation works and the quarry 
development, as well as the heavy equipment required, shall be transported using trucks with a 
carrying capacity ranging from 25 to 90 tons.  This includes transportation inside the concession and 
the features described in the Environmental Impact Assessment.  

Temporary Storage.-  The area selected for usable rock temporary storage is placed as stock piles in 
Figure 17.1. 
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QUESTION 28.-  

There is no relevant enclosed data on geology, structural geology, geomorphology and external 
geodynamics, as well as Seismicity and Geotechnics. It has not been mentioned the type of deposit  
from where material shall be obtained and what the Environmental Management Plan shall be to 
avoid leaving critical slopes or promote landslides or other type of earth works. The holder must 
submit detailed information with the corresponding environmental management plans. 

Response 

28.1 Regional geology 

The regional geological study for the GNL quarry project has been developed based on the 
information issued by INGEMMET on its quadrangles at 1:100 000 scale of Chincha and Lunahuaná; 
the reports issued by ONERN dealing with rivers Cañete and San Juan de Topara basins, as well as the 
interpretation of Landsat 7 MT high-resolution imagery and the data obtained on field runs and 
sampling carried out. 

The chapter describes the most important geological aspects in the quarry, approximately comprised 
between Quebrada Venturosa and Quebrada Topara on a land which elevation ranges from the sea 
level to 1 800 meters. 

Figures 28.1, 28.2 and 28.3 show the regional geological, geomorphologic map and the satellite 
imagery of the Project area and Table 28.1 shows the regional stratigraphical column. 

28.1.1 Stratigraphy  

Seven stratigraphical units have been identified in the project area, with ages ranging from Cretaceous 
to recent Quaternary and intrusive bodies of the Coastal Batholyth. Rock-stratigraphical units are as 
follows: 

Quilmaná Formation (Kis-q) 

This unit is made of andesitic-type sedimentary volcanics, exhibiting greenish-gray colors and 
porphyry texture. It has a north-west orientation in contact with the Coastal Batholyth. Due to 
weathering, they acquire reddish to yellowish gray brown colors. This unit shows pseudo-bedding 
visible in some sectors of the area of study, forming moderate to abrupt slope hills, with fractured 
rocks and poor aeolian cover. 

This stratigraphical unit is assigned a lower to upper cretaceous age; its thickness is estimated in 1 000 
meters. Conspicuous outcrops occur in the most western sectors of Andean foothills. 
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Pocoto Formation (Ts-p) 

This stratigraphical unit is made of a continental sediment and volcanic tuff sequence. On its lower 
section it is made of coarse-grained sandstone in medium layers; breccias and volcanic agglomerates 
with silty sand matrix; whereas its upper section comprises pink, gray-brown and whitish rhyolite and 
rhyodacite tuffs; rocks are massive and locally exhibit pseudo-bedding.  

The sequence discordantly and sub-horizontally lies over the cretaceous sandstones and the Coastal 
Batholyth units. It is assigned a Tertiary (Miocene) age, considering it exhibits 120 meters thickness in 
the area. It limitedly outcrops in Quebrada Topara both margins and in some reduced sectors in 
Quebrada Venturosa nearby locations, where it forms moderately sloped small hills. 

Cañete Formation (Qp-c) 

This formation has a continental origin, formed by ancient alluvial depositions, from defective cones 
giving rise to semi-consolidated conglomerates of rounded to sub-rounded gravel and sand lenticular 
intercalation, varied grain size, likely to show cross bedding. 

Lithology changes to the south, as in the Jahuay area and Quebrada Topará cliffs, the sequence in the 
basis is made of fine to coarse sand with some small gravel beds becoming to the edge silty clay with 
fine to coarse sand intercalations in continuous and lenticular layers, showing some cross bedding 
horizons. 

Alluvial deposits (Qr-al) 

Comprising loose to poorly consolidated material fluvial depositions, homogeneous in nature, formed 
by sub-rounded blocks, boulder and gravel, wrapped in a silty sand matrix deposited during the 
Holocene. 

These appear as elongated and narrow strips along Quebrada Topará where it forms the different 
terrace levels. 

Torrential deposits (Qr-to) 

These are materials occupying the ditch and the dry creek margins activating during the rainy seasons. 
These are made up of ancient and modern sub-angular gravel, boulder and blocks deposition, with 
abundant sandy or silty sand matrix; poorly cohesive and low to medium dense. Examples of these 
deposits are found in Quebrada Venturosa, Cansa Caballo (Culebrilla) and Huamanpuquio. 

It is worth mentioning that creeks beds get narrower in coastal brushes as they move further 
downslope. In some sectors of these brushes creeks have been invaded by aeolian sands blocking their 
ditch. 
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Colluvial Deposits (Qr-co) 

These are depositions made of different size material with homogeneous lithology, circled on a silty or 
sandy matrix irregularly distributed on the hillsides slopes and basis, formed due to alteration and 
disintegration of rocks located in the adjacent upper levels. These are portrayed for containing angular 
to sub-angular gravels and blocks, chaotically distributed, without apparent selection nor bedding, and 
regular to poor consolidation. On occasion, they contain some lenticular silty sand horizons. 

In certain sectors, these materials locally cover the most ancient alluvial or torrential deposits, 
obscuring them; in other reaches, aeolian sands cover colluvial deposits. Due to its low extension in 
the geological map, only the most eminent outcrops are zoned. 

Aeolian deposits (Qr-e) 

These are sand depositions carried by the wind on the plain forming the coastal peneplain and on 
Andean foothills lower hillsides. These are light gray fine to medium grain sands, due to their high 
quartz content. 

In the Project area they mainly appear as sand blankets covering large land extensions with several 
meters thickness. They occur in some sectors forming aligned dunes showing a ripple mark 
ornamentation. Near the rock outcrops these depositions contain a high amount of black mica. Age of 
deposits corresponds to recent Quaternary. 

Intrusive rocks 

Intrusive rocks are represented by a set of Coastal Batholyth intrusions, whose petrologic classification 
show a wide variation range (granodiorite, monzonite, granite, tonalite, diorite and gabbro). These 
intrusive bodies are exposed East the area of study, where they occur as prominent hills of moderate to 
abrupt relief. 

The Coastal Batholyth intrusion age has been determined in cretaceous times, being divided in large 
plutons, known as super units, occurring the following in the area of study: 
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• Patap super unit 

This super unit is the first intrusive episode of Coastal Batholyth, differentiated for lithologically 
exhibiting gradings from gabbro to diorite (K-gbdi-p), with mesocratic to melanocratic features and 
variable textures, being its alteration minerals equally variable. 

• Incahuasi super unit 

Mostly comprising tonalite and granodiorite (k-tgd-i), including some beige-gray quartz diorite with 
gray-brown tones and porphyritic texture. 

• Tiabaya super unit 

This super unit is the youngest member of the batholyth components in the area of study. Most of its 
outcrops are granodiorite in nature, but its variations range from tonalite to monzogranite (k-gd.mgr-/t, 
k-tgd-t), grayish, with beige and reddish colors. 

Generally speaking, intrusive rocks in the Coastal Batholyth are considered construction material for 
extractive purposes. In the GNL Quarry area, these rocks are structurally appearing in moderate 
strength banks, though with an elevated surficial fracturing (jointing), being also elevated its surficial 
weathering due to physical weathering gradually separating them, giving rise to coarse sand and gravel 
colluvial depositions on hillsides and foothills. 

However, when rock occur “unaltered” they exhibit good competence and strength being capable to be 
used in the breakwater dike construction. 

On the other hand, due to the fact that sedimentary and plutonic lithologic units outcropping in the 
concession environment do not contain sulphur and copper oxide minerals, it is predicted there shall 
not be the possibility to create acid drainage. 

28.1.2 Structural geology  

In the area of study, the sedimentary and volcanics-sedimentary formational units show an intense 
deformation by the effect of Andean tectonic phases. In turn, the coastal batholyth follows a NW-SE 
orientation sensibly parallel to the littoral, corresponding its site maybe to a fault area. In this 
geological environment, the following structures have been determined: 

Tectonic Faults  

The geological studies involving the area of study, there are faults affecting intrusive and volcanics-
sedimentary rocks. On site and in satellite imagery dislocation signals are shown but they do not mean 
any danger for being very ancient and inactive. Among the recognized and most important faults there 
are the following: 

• NE-SW direction fault:  
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This fault of around 12 km long is used on its path by Quebrada Topara upper reach and transversally 
affects tonalite and granodiorite bodies in the super units and Tantará. 

• NW-SE direction fault:  

It is a fault of approximately 10 km long, transversally cutting Quebrada Topará and Culebrilla. In the 
latter, the fault begins a deflection to change on its northern reach, to a NE-SW orientation. 
Structurally it  truncates outcrops of Patap and Tiabaya plutonic bodies. 

Neotectonic faults 

According to the document prepared by IGP “Observations to the Peruvian Neotectonics” (1982), it is 
understood that in the area active faults or seisms with epicenters in those places have not been 
recorded; therefore, the neotectonics structure influence in the area is discarded. 

28.1.3 Historic geology 

Geological history of the region where the quarry is placed is the result of several geotectonic events 
gone through. It begins with the deposition in an oscillant basin of cretaceous sedimentary and 
volcanic-sedimentary materials. After this sedimentary stage, it occurs during the late cretaceous the 
first Andean geotectonic cycle event (Peruvian phase) which rises to moderate levels the Andean rock 
block thus initiating the intrusion of the extensive coastal batholyth, which outcrops are mainly 
exposed in the western sector of the area of study. 

The third stage of the Andean geotectonic cycle (Quichuana phase) occurred during plio-pleistocene 
times, folds and moderately rises the western watershed rock block, forming the hill relief portraying 
the meso-Andean area and its western foothills. These epeirogenesis rise is accompanied by an intense 
denudation and accelerated dissection resulting in inter-Andean rivers and creeks definitely 
establishing their courses, as in the event of Quebrada Topara, Cansa Caballo and Venturosa. 

In Pleistocene, and as a consequence of climatic variations, an intense alluviation is produced, 
resulting in the Cañete formation deposits forming the coastal brushes extending in the area of study 
lower sector, which are partly covered by aeolian sands. In Holocene times and in arid to semi-arid 
weather conditions, a new series of alluvial, torrential, colluvial and aeolian sediments are deposited. 

28.1.4 Hydrogeology 

The hydrogeological analysis was run with the purpose of establishing the aquifer existence in the area 
of study and its possible affectation. So, for a better understanding of hydrogeological aspects, an area 
of study of 395 km2 has been determined. 

Topography 

The predicted location for the quarry extraction works is above 1 000 masl. 
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In Quebrada Topará middle part ground water is poorly developed as well as near the littoral (Jahuay 
beach), where watertable occurs as a result of underground filtration of the sporadic creek flows. As a 
reference, in Quebrada Topará middle part, some measurements carried out allowed determining the 
aquifer depth in approximately 70 meters. 

It is also important noting that in the creek environment where the GNL quarry is located, there are 
important fractures and fissures in the igneous outcrops present, favoring water infiltration. 

According to the analysis of results found, it has been established that in the area where the GNL 
Quarry is located, the presence of any aquifer is not possible due to the little basin area, the difference 
in elevation in relation with Cañete river and its location on impervious igneous rock. It is also worth 
mentioning there are no important precipitations in the area during the year creating some surface 
runoff or infiltration. 

28.1.5 Geomorphology 

The area where the GNL quarry is located corresponds to the lower floor (western foothills) of the 
Andean Western Cordillera, with very desertic climate characteristics. Therefore, it is an rough 
topography environment, with steep slope watershed, mainly rocky and a thin soil cover. 

Mountain front comprises the Topara valley showing seasonal runoffs; it also comprises dry creeks 
which bottoms are filled with torrential origin alluvial material mainly deposited in the past 
Pleistocene times, in the form of torrential floods or mud flows. 

At the mountain massif foot, a wide plain extends west. These plains are formed by a thick cover of 
torrential origin desertic deposits, alternated with enormous aeolian deposits. By sectors, desertic 
plains are very flat and in other cases its topography is affected by incisions, undulations, dunes or 
even by rock substratum outcrops forming hills. 

Erosive processes portraying the morphology in the area are desertic and sub-desertic, with semi-arid 
or short rainy period stages modeling the relief in the past. Currently, erosive actions are in general 
quite weak, except for much localized sectors. 

The work is mainly based on the high-resolution Landsat 7 satellite imagery interpretation for year 
2000 and the analysis of photogrammetric maps, supplemented with on site direct observations. 

Morphogenesis 

Mountain relief of the quarry results from the coastal batholyth intrusion on Andean west sedimentary 
formations. This intrusion dating from the Tertiary onset, cut in two blocks the Andean Western 
Cordillera; a sedimentary and volcanic block remained east and another block, also volcanic and 
sedimentary remained west, currently in littoral position. After the batholyth intrusion, in medium 
Tertiary there were volcanism phases affecting mainly the block located east the batholyth, whereas to 
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the west marine regression and transgression stages were alternated, some of which left modern 
calcareous sediments. 

The Andes generalized topography occurs at the end of the Tertiary, between Pliocene and ancient 
Pleistocene, forms the current uneven relief in the Cordillera and during this long time it has been 
considered a climatic dryness condition with torrential rainfall periods gave rise to the large levellings 
currently found west the Andean mountain fronts, which slowly descend from around 500 masl to the 
littoral. 

Erosive processes have always related to desertic and semi-desertic regimes, where sheet flood and rill 
wash have been the agents grabbing rock fragments and particles to the mountain front to deposit them 
in the foothill plains. On the other hand, the mountain front has also some small creek through which, 
during the most humid phases of the Quaternary, relatively frequently descended torrential mud flows 
and these floods have contributed in the thick alluvional load covering the plains. 

Plains are formed by ancient alluvial packs, with semi rounded fragments and gravels, and alternated 
with aeolian sand of the driest climatic phases. Currently, erosive actions are very weak, reduced to 
sporadic runoffs and poor torrential floods leaving the mountain and getting, little by little, through the 
plain where flows quickly filtrate. However, during exceptional events, such as El Niño, creeks may 
exhibit important torrential risks.  Aeolian action is more constant, but winds are not violent and very 
rarely exceed 50 km/hour, thus the particles dragging only affects the smallest portion. 

Physiography 

Apart from geological components, the Project physiographic context is, in turn, framed within the 
desertic feature of the area, including its changes due to wintertime foggy coastal desert and the 
internal desert, always sunny and warm, to define a set of relief forms of plains, hills and mountains, 
all desertic, except for the scarce valley land with seasonal hydrologic runoff, as in the case of  
Quebrada Topará. 

Table 28.2 shows a descriptive characteristic scheme for the different identified geomorphologic units, 
and their influence and spatial distribution in the area of study. Following there is a description of the 
main physiographic characteristics in said units. 

• Plains 

The mountain front has on its foot an extensive plain extending to the Pacific Ocean, descending from 
approximately 500 masl. This topography group’s plain relieves with slopes ranging from 0 to 15%, 
which were mainly created due to the deposition of external erosive agents, differentiating plain forms 
due to the alluvial and aeolian action. Geomorphologic map identifies the following forms of relief: 
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Recent alluvial terraces in the valley (Ta in the geomorphologic map) 

These forms of relief were created due to alluvial deposition of main creeks crossing the area of study 
and descending from Andean foothills, as Quebrada Topará, showing on their margins some terrace 
levels having the lowest level along its valley, the current floodable plain or mayor bed, whereas the 
other levels correspond to the oldest and are located some tens of meters high.  Land is formed by 
stratified sand, silty and round gravel banks, with minimum clay proportions. This creek, when leaving 
the Cordillera and getting into the coast, extends by a certain reach in plains, with 0 to 4% dominant 
slopes, though it comprises uneven sectors locally getting to up to 10%. 

A large part of this unit is used for low irrigation crops, taking advantage of the flood season or 
extracting water from the underground. Apart from modifying the properties of the soil surface layers, 
crops cover the land from aeolian erosion, which is particularly active on fine particles of alluvial 
plains when these are not covered by vegetation. 

On its lower sector, approximately from the recently built Camisea-Lima gas pipeline layout, this 
creek gets narrower and in sectors is covered by aeolian layers as seasonal runoffs hardly get to 
advance to this sector. 

Dry torrential ditches (Cts in the geomorphologic map) 

These are narrow ditches from Andean foothills formed by semi-rounded fragments and gravel, 
wrapped in a fine particle matrix (fine sand and silts). They exhibit sporadic runoff and small torrential 
floods which slowly move in the plains as floods rapidly filter in a highly pervious material 
environment.  It is worth noting that during El Niño most important events, these creeks may have an 
important but short operation, then showing potential risks. 

Predominant slope in these ditches is 0 to 4% with small undulations and topographic unevenness due 
to irregularities in the rock substratum and the quaternary cover. 

With a certain frequency, the lower and medium reaches of these creeks are covered by sand layers 
eventually blocking their ditch, action resulting from very distant periods of important runoffs. Among 
these creeks there is: Venturosa, Cansa Caballo (Culebrilla) and Huamanpuquio, 

Desertic plains (Po and Pfd in the geomorphologic map) 

These make up most of uncultivable coastal plains in the area of study.  Their slopes vary from 0 to 
15% as dominant range, having differentiated in the geomorphologic map two units by slope; the 
plainest called desertic plains and undulations (Po) having 0 to 5% dominant slope. The most uneven 
is called desertic plains strongly dissected and their slopes are between 5 and 15% (Pfd). 

The origin of both plain forms relates to the cordillera final foothills flattening processes that occurred 
in the coast during short but intense Quaternary and pre-quaternary rainy phases. These rainy phases 
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result in more or less steep relieves uniformly to the ocean; these are the large glacis or levellings 
sloped to the west originating at the mountain foot. 

Over these steep plains the erosion after little active creeks eventual runoffs contributed to dissect 
them more or less in parallel. Also, the rock outcrops of the substratum made the erosion modeling 
generalized undulations and finally the aeolian heterogeneous activity covering or accumulating dunes 
in certain sectors and digging depressions in others; these are actions contributing to make irregular 
the coastal plains side. 

It shall be mentioned that these foothill plains are the physiographic set on which the access road to 
the quarry shall be built. 

Colluvial cones (Cc in the geomorphologic map) 

Under this name is grouped a set of formations created by colluvial deposition. These are Holocene 
origin formations developed at the foot or on hillsides and mountain watersheds. 

Colluvial cones, also called alluvium cones, have a predominantly gravitational origin, forming 
relieves of 15 to 50% slope. These are formed by materials exhibiting a certain classification; i.e., to 
the base coarse fragments are accumulated whereas on its apex the smallest and finest fragments 
accumulate. 

• Hill zones 

Between the foothill and the Western Cordillera end foothills appear rock substratum hills partially 
covered by aeolian sands. The substratum shows mainly a volcanic nature and therefore, rocks are 
poorly weathered in the extremely desertic surrounding environment. The geomorphologic map 
identifies the following unit: 

Desertic hills with aeolian coverage (Cd in the geomorphologic map) 

These are uneven relieves with aeolian covers and slopes generally between 25 and 50%, with 
elevations of less than 300 m, measured between summits and their respective basis. These are mainly 
found as final spurs of Andean foothills, forming orographic low systems alternated with coastal 
plains; in most cases these correspond to volcanic and sedimentary Mesozoic rock outcrops. There is 
also an important hill system corresponding to ancient quaternary alluvial depositions relieves, raised 
by tectonics and left as isolated relieves by the recent erosive dissection processes. 

Rock outcrops of hills are as compact and competent as in mountain watershed.  Also, the less relief 
and slope make them less sensitive to seismic waves and eventual actions likely to occur in the 
desertic environment. On the other hand, several hills, as it is the case of Loma Negra hill, have thick 
aeolian covers that if placed on elevated slopes are sensitive to removal by erosive agents and seismic 
movements. 
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• Mountain front 

It is the area where the GNL Quarry concession is located and as its name quotes, it is the rough 
physiographic set of hills or mountain watersheds corresponding to western foothills of Andean 
Cordillera. Watersheds are mainly formed by intrusive rock which approximately elevate from 500 
masl. The watersheds elevation ranges from 500 to over 1 000 m above the coastal plain and the 
dominant slope ranges from 20 to over 35·. The concession is placed in watersheds which altitudes 
range from 900 to somewhat over 1 400 masl, but the area of study considers watersheds located more 
eastwards the quarries, ascending to somewhat over 2 000 masl. 

Given the desertic feature of the area, hills have almost complete rock surfaces or they are otherwise 
covered by several decimeters of aeolian origin particles or produced by physical weathering. In the 
area of study, western watersheds in contact with the plains are covered in a high percentage by sands; 
even hills between these plains have several meters of this cover. Somewhat more eastwards, by the 
GNL quarry location, rock formations appear covered with some centimeters or decimeters of silts and 
weathered sand material, incipient soils, mainly in the upper less desertic parts, around 2 000 masl. 

The presence of coastal batholyth, as compact and impervious rock formation, along the modern 
geological times, has favored the surface runoff of eventual sheet floods that when not easily filtering 
end up drying on the surface, which has created the formation of a number of water courses sculptures 
currently dry through which very sporadic and reduced water flows run. 

In the geomorphologic map, mountain watersheds have been classified in three morphologic groups 
mainly related to their altitudinal and climatic differences: 

Desertic mountain watersheds (Vmd in the geomorphologic map) 

These are the lower watersheds in the western Andean flank located between the coastal plain, 
between 500 and 600 m and approximately 1 000 masl. These have a rough topography with very arid 
and almost none vegetation watersheds, but with a thick aeolian silt and very fine sand cover 
developing decimeter depth grooves due to the erosion of sporadic and brief rainfall over the region. 

Subdesertic mountain watersheds (Vmsd in the geomorphologic map) 

These are western Andean flank watersheds located over the desertic watersheds, approximately 
between 1 000 and 1 400 masl. Exhibiting a very rough topography, with arid and almost none 
vegetation watersheds, with the exception of disperse cacti. Watershed surfaces are more rocky in the 
lower floor as the aeolian silt and very fine sand cover is less for both, the distance to desertic plains 
wherefrom aeolian particles come and mainly for the somewhat more frequent rainfall washing the 
loose particle covers on hills. 
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In the GNL quarry project area, current erosive processes are partially important in very localized 
sectors, but in most part of the area these processes are not so meaningful and in most cases they 
practically do not exist. Weak sporadic summer runoffs do not risk the physical stability of the quarry 
operations in the mountain front, though some of these occurrences may temporarily affect the access 
road. This scheme shall normally predominate in the over two years of the Project existence, unless in 
a short lapse of time extraordinary events such as El Niño Phenomena occur, with an exceptional 
magnitude. 

A more permanent physical risk is the seismic activity, which is very important in the entire Peruvian 
coast. However, it is not predicted that the project operational components represent serious seismic 
threats, provided the quarry operations are performed within the cut slopes stability and material 
disposal facilities normal standards. 

In that sense and according to dominant geographic conditions in the area, this section presents a 
descriptive and comparative zoning of the different assessed means regarding their geomorphologic 
stability levels.  Such stability is mainly established according to their current morphodynamic 
processes, their physiographic features and their potential conditions to create erosive actions. 

The following are features recognized in the Project area: 

• Stable areas 

Comprising those areas where the current erosive actions occurrence does not mean very meaningful 
deterioration conditions likely to be subject to substantial changes; however, care must be paid to not 
altering some of the important conditions for environmental conservation. Zones considered stable are 
undulated desertic plains and also Recent alluvial terraces of Quebrada Topara valley. 

• Slightly unstable areas 

Contrary to the above category, in these areas local erosive actions are noted somewhat affecting the 
environment deterioration, thus estimating that these areas do not have elevated geodynamic potential 
due to their predominant lithology of coherent intrusive igneous rock; nevertheless, a certain 
instability level is present in weathered, fissured or gravitational deposition rock sectors.  

Four classes of sectors are known as lightly stable. On one hand there is Mountain watershed in the 
desertic and sub-desertic areas, which through topography is quite uneven, instability is markedly 
reduced, mainly due to the lack of rainfall likely to severely create compact intrusive rock formations 
shown on these watersheds. Another relief form qualified as slightly unstable is the area of desertic 
hills with aeolian coverage, mainly due to the presence of very loose sands on the surface. A third area 
is considered the strongly dissected desertic plains and a fourth one, the colluvial cones, for being in a 
gravitational rest condition. 

• Medium unstable areas 
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Semiarid mountain watersheds (Vmsa in the geomorphologic map) 

These are western Andean flank watersheds located above the subdesertic watersheds, approximately 
above 1 400 masl. They have a very rough topography, with arid and almost none vegetation 
watershed, except from disperse cacti but covered with seasonal herbs during the slightly and short 
rainy period from January to March. The watershed surfaces are quite irregular, with numerous rock 
outcrops and colluvial deposits and some sectors of aeolian silts and incipient soils. Erosion gullies are 
quite numerous as these are highly erosive environments during the brief rainy season. Ditches are 
very torrential and evacuate mud floods, classified as mudflows. 

These watersheds develop to the East and Northeast of the quarry location and are not immediately 
over it; therefore, any erosive occurrence has no incidence unless to alluvional burden descending to 
the valleys to then circulate by dry creeks up to hills where access roads are located. 

Supplementary physiographical features 

Geomorphologic map shows, apart from the physiographic differentiation at a macro level, a set of 
supplementary physiographical features over exceeding the zoned cartographic units helping the relief 
description and classification. Among these features, the following are worth noting: 

• Sub-basin divides  

These are the lines putting together the highest topographic points separating hillsides into one or 
another hydrographic collection basin.. 

• Glacis 

These are indicative locations showing the existence of plain surfaces sloped to a uniform direction. 
The structure of its cartographic representation shows the relief slope orientation. 
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28.1.6 External geodynamics 

Active geodynamic processes 

• Weathering  

It is a natural process consisting of minimum relief changes due to weathering. It is a reduced 
magnitude action and almost imperceptible to the human life scale occurring naturally, permanently 
and generally, but in certain areas has further incidents in the development of important erosive 
processes. As for the project area, physical type weathering is very active in desertic and sub-desertic 
mountain watersheds, resulting in rock disintegration and fissuring. In this bioclimatic environment, 
with intrusive rock preponderance, the process is magnified leading to a rapid sand formation from the 
batholyth plutonic rocks disintegration; i.e., rock outcrops are pleasant in steep surfaces of watersheds.  

The result of this process is the formation of a colluvial sand detritus blanket on hills and watershed 
foot contributing to increase the viscosity of eventual torrential flows.  

• Block slides  

Blocks slides are a common phenomena in steep slopes in rock massif, especially resulting from 
physical weathering and seismic activity, affecting poorly coherent rock that in time reduces its 
consolidation degree. This process is partly contributed by access roads construction unstabilizing the 
slopes, but in the bioclimatic environment in the area, block slides is not a meaningful magnitude 
process as these are dry environments that in the event of occurrence, would affect facilities or 
constructions on hillsides. It is not a process to be cartographically represented at the scale of a 
geomorphologic map presentation. 

• Torrential erosion  

Torrential erosion is produced in streams or water courses with a seasonal or sporadic regime that in 
the area appear in the lower Andean sector and the foothill plains. 

The most severe torrential erosion is that creating mudflows in the main stream outlet, mainly when 
these are active during most time of rainy seasons, as it is the case of Quebrada Topara within the area 
of study that, due to its location, is not as meaningful as it is relatively distant from the quarry area. 

Streams to create mudflows shall have specific hydrogeomorphological properties such as: minimum 
basin surface varying according to environmental factors, steep slope, impervious rock in the 
substratum, loose detritic covers, basins forms and internal basins; factors sometimes tending to 
concentrate runoff and sediments nearby the final outlets, thus favoring the most risk conditions for 
floods or mudflows occurrence. 

Most streams in the area have detritic covers and impervious substratum as favorable factors for 
mudflow occurrence, but the reduced magnitudes of their basins, their elongated shapes, bending and 
irregular ditches, not so steep slopes, are physical factors reducing torrentiality in the area of interest. 
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Influence of geological and geomorphologic framework on the hydrogeology in the 
area of study 

The evolution of geological, geomorphologic and structural factors have conditioned the nearby 
aquifer reservoir basin forms, which evidently relates to the water resources volume existing on each 
of them and also to the drainage network which main elements are formed by Cañete river and 
Quebrada Topará. 

The quality and type of rocks have determined that from the hydrogeological point of view there are 
two large groups: consolidated pre-quaternary rock and alluvial, ancient and recent Quaternary 
rocks. The latter are represented by fluvioalluvial sediments forming the defective cone of rivers and 
also the desertic alluvial depositions of creeks. Composition of alluvial sediments mainly comprises: 
boulder (mostly intrusive and volcanic) different sized, some sand, silty and clay layers, sometimes 
interfingered. Recent alluvial and torrential deposits are restricted to narrow stripes in Quebrada 
Topará, Cansa Caballo (Culebrilla) and Venturosa both margins. 

Another important factor are igneous outcrops corresponding to Western Cordillera foothills, cut by 
creeks of variable length and width. Thus, Quebrada Topara, catching rainfall waters from the upper 
areas shows better conditions for ground water storage due to its length and width, whereas Quebrada 
Culebrilla (Cansa Caballo) where the quarry is located has a short run, with low capacity for ground 
water infiltration and storage. Angular and sub-angular material filling it result from the poor 
transportation suffered in a dry creek during most of the year. 

Hydrology  

Hydrology of the area is mainly formed by Quebrada Topará and Cansa Caballo (Culebrilla) and 
Venturosa, with narrow valleys, being the most important Quebrada Topará, only showing runoff 
during the wet season; i.e., in the period of December to April. These creeks loose by evaporation and 
infiltration, being the latter unmeaningful. In the Project area surface water do not flow into the Ocean. 
To the north, nearby the assessed area, the Cañete river valley exhibiting important flows all year 
round is found. 

In the upper parts there are dry, inactive creeks that very seldom drag material as 
“huaycos”(mudflows). This part corresponds to uncultivated with very scarce vegetation land. 

Hydrogeology 

The aquifers supply comes from precipitation infiltrations occurring during rainy seasons of every 
hydrologic year. 

The aquifer is circled by tight margins of Quebrada Topará. Thus, the reservoir limits are made of 
Pleistocene rock previously described which due to their lithological constitution are impervious. The 
bedrock is made by intrusive and volcanic igneous rock in the Andean western foothills. 
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So, it shall be highlighted that creeks exhibiting mudflows occurrences, though sporadically, are 
Venturosa, Cansa Caballo (Culebrillas) and Huamanpuquio. 

Quebrada Venturosa, located north the project area is an affluent by the Río Cañete left margin.  Its 
headwaters get to 1 600 masl; it is a torrential creek that in exceptionally rainy years conveys torrential 
flows and impacts with certain severity on its outlet, the cultivation land adjoining the Cañete valley. 
Due to its relatively distant location, it does not affect the quarry development project. 

Quebrada Cansa Caballo, called on its upper reach Quebrada Culebrilla, shows headwaters getting to 1 
800 masl. Seasonally it conveys some small and short extension water depths, but in exceptionally 
rainy years it conveys medium-magnitude torrential flows. It is portrayed by its essentially straight 
feature, reduced amplitude, plain bottom and shows ancient torrential depositions; its ditch is narrow 
and defined with some strong side gullies formation. Its margins shows at least two levels of ancient 
terraces. It is the most important creek for the project as it entirely crosses the GNL Quarry central 
area, being likely to produce an important event, create physical safety problems to the facilities 
projected to be constructed; therefore, it is recommended these are effected on elevated land. 

Quebrada Huamanpuquio, developed south the area of study and is an affluent by Quebrada Topara 
left margin. Its headwaters get to 2 200 masl; during the rainy season it conveys short-duration water 
flows, but in exceptionally rainy years it can convey medium magnitude torrential flows which, on 
their lower reach, lose energy due to their ditch wider amplitude. This creek, due to its distance, does 
not have any incidence on the quarry project.  

Other small creeks, as the one located north Quebrada Cansa Caballo crossing the GNL Quarry 
concession, show accumulated torrential deposits during the most humid climatic seasons as compared 
to the current ones. These are creeks activated along decades and not only during exceptionally rainy 
years in the coast. 

• Filling  

These phenomena less frequently occurs in the project area lower zone as a result of the loss of mud 
flows conveying ability resulting from speed reduction. Due to the ditch slope the creeks reduces in 
the Pampa Costanera area likely to create civil works obstruction during its course. 

 

• Floods 

The Project area is not subject to flood hazards due to the lack of precipitation in the area, the distance 
of the closest drainage basins related to Rivers Cañete and Topara and to the altitude of the Project 
area relative to the surrounding area. Quebrada Cansa Caballo, located 7 Km. east the project, is a dry 
bed creek most of the year and does not represent any flood hazard to the location.  

• Current erosive processes and physical stability 



December, 2005 - 52 - 059-4264 

 

Golder Associates 

The areas considered medium unstable are those exhibiting some visible and active morphodynamic 
actions on the environment. Due to their higher slope and topographic unevenness the Semiarid 
mountain watersheds have meaningful instability conditions as eventual rainfall, more frequent than in 
lowland, create active erosive actions in watersheds such as grooves, gullies and small occasional 
slides.  

• Unstable areas 

These are higher risk areas from the morphodynamic processes occurrence point of view, with an even 
higher risk potential to that currently observed. This implies that these sectors may exhibit very risk 
erosive actions of extremely rainy events situations. In this category are dry torrential ditches of the 
several creeks descending from the Andean flank periodically eroding during short rainy periods of the 
most humid climatic years. Through these ditches, eventually descend muddy torrential flows of 
blocks and highly saturated water with solids (mud flow) irregularly penetrating  through the coastal 
plain where flows end up filtering and expanding. 

These unstable areas have an initiative in the Project. Especially on the GNL quarry, which is located 
on a creek with certain activity due to the fact that its headwaters get to semiarid sectors where rainfall 
occurs somewhat frequently during the summer months. 

Torrentiality affecting Quebrada Culebrilla torrential ditch mainly affect everything related to the 
GNL quarry access and not the materials development operations in the quarry, as these shall be 
carried out in rock hillsides surrounding the torrential ditch and not be influenced by eventual floods. 
In all cases, torrentiality may cause eventual interruptions in the access roads where it shall be 
avoided, as possible, main meandering channels through which torrential sporadic flows circulate. 
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CONCLUSIONS ON GEOLOGICAL, HYDROGEOLOGICAL AND GEODYNAMIC 
ASPECTS. 

• Geology in the area is considered to show a positive condition in terms of intrusive rock 
material, resistant and compact, usable for the breakwater construction purposes. 

• Due to geological and topographic conditions in the area, it can be discarded any project 
influence in possible watertable affectations, which are quite far from the quarry works 
projected. 

• Faced to the sporadic seismic actions, the area shows conditions of marked stability in 
compact rock formations; however, an instability level is present in the hill colluvial 
depositions. 

• Quebrada Culebrillas, where the quarry is located, can seasonally exhibit brief and weak 
surface runoffs. 

• The Project area shows three sectors: The first, where the GNL quarry Project area is 
placed and corresponds to a mountain sector of rugged topography in a very desertic 
environment. The second is the alluvial Quebrada Topará valley, with high agricultural 
value cultivated soils which, nevertheless, is far from any influence or impact from the 
quarry activities. The third sector is the desertic plain, formed by alluvial and aeolian loose 
material, where the road is placed and could be used as a transportation mean. 

• Physiography in the area exhibits very favorable conditions for quarry development and 
operations. On one hand, it is a relatively easy-access and poorly erosive uncultivated 
mountain front, which development shall not create meaningful risks for physical safety; 
and on the other hand, the plains, where material transportation activities shall take place. 

• Geomorphologic stability is quite marked in all sectors, except for local problems due to 
eventual torrential runoffs potentially affecting the access road. 

 

28.2 Quarry geology and geotechnics 

Please refer to responses 10.2 to 10.5 to question 10. 

28.3 Type of material to be obtained and use 

The quarry Project aims at obtaining good quality rock blocks to be used in the construction of a 
breakwater in Pampa Melchorita Beach. The amounts required and the available reserves in the 
selected area for the quarry development are largely exposed in response 10.1.  

28.4 Slopes stability and predictions against landslides 

The quarry pre-design considers slopes with conservative gradients in the safety side, as detailed in 
responses 10.4 and 10.5. 
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28.5 Seismicity 

The Project area to be located in proximity to the Peruvian central coast, at approximately 24 Km, is 
subject to a seismic and tectonic activity basically related to the Nazca plate subduction, comprised in 
the littoral segment between parallels 2º and 15º South latitude. It is a seismically active region, related 
to the Nazca and Continental or South American plate convergence along the subduction area. 
Tectonic crash of the two plates has forced the front margin of the Nazca plate to the earth’s crust; 
thus resulting in volcanic eruptions and a seismic activity that has many times isolated the area of 
influence, getting to release up to 14% seismic energy of the planet in the continental edge. 

In the subduction area, several earthquakes varying in magnitude (Mw) from Mw 8 to Mw 9,0 (Wyss, 
2000; West, 1999) have been recorded. Between 1942 and 1996, recorded earthquakes vary in 
magnitude from V to VII in the Modified Mercalli scale (MM). The maximum earthquake observed in 
the area was IX MM (Alva et al, 1984). 

Historical seisms with epicenters located along the Lima coast include the following: 1586 (Mw = 
8.1), 1687 (Mw=8.4 – 8.8), 1746 (Mw=8.6-9.5), 1966 (Ms=7.5), in 1940 (Mw=9.0) and in 1974 
(Mw=8.1). Table 28.5.2 shows the meaningful seismic events occurred in the central and southern part 
of Peru. 

Mercalli intensity is a subjective measure of the seismic event strength, contrary to the magnitude 
measure. Richter (1958) presents the measurement scale of Wood and Neumann on seismic intensity 
based on a previous work performed by Mercalli, Cancini, and Seiberg, known as 1931 Modified 
Mercalli Scale 1931 (MM). Table 28.5.1 describes the effects represented by every degree in the MM 
scale. Due to the limitations in several seismic magnitude scales, a new extension of the magnitude 
scale was developed, more uniformly applicable, known as the momentum magnitude or Mw. This 
scale, in particular, for the case of momentum magnitude of strong seisms supplies the most reliable 
data for seismic dimension.  

It has been noted that seismic activities along the continental strip, outside the plate interface area, 
they occur at slight depths.  Seismic activity in this area has been attributed to the potentially active 
Huaytapallana fault (Macharé et al., 1991), located north-east Huancayo and approximately 165 km 
east the project. Figure 28-5 summarizes the spatial distribution of epicenters of seisms occurring 70 
km depth during the 1962 to 2000 recording period. 

Figure 28-6 shows the location of possible active faults (Huamán, 1999) in the proximities to the 
Project, which includes the Huamaní fault, 13 km from the Project area; the Ica fault at 100 km; the 
Condoray fault at 130 km, and Quinua-Razuwilca fault at 250 km. 

Figure 28-7 shows the seismic activity in intermediate and deep zones located between 71 to 300 km 
and 300 to 900 km, respectively (Castillo y Alva, 1993). Figures 28-8 and 28-9 shows a cross-section 
of the Project area indicating the epicenters distribution.  
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Table 28.5.1  Seismic intensities observed in the project area  

Date Magnitude Intensity in the Project 
area (MM)  Reference 

7/9/1586 Mw 8,1 IX Sisra-Ceresis, 1985 
10/20/1687 Mw 8,4-8,8 IX Sisra-Ceresis, 1985 
10/28/1746 Mw 8,6-9,5 VII-VIII Sisra-Ceresis, 1985 
05/24/1940 Mw 9,0 VI Silgado, 1978 
08/24/1942 Ms 8,2 VI-VII Silgado, 1978 
10/17/1966 Ms 7,5 VI Silgado, 1978 

10/03/1974 Mw 8,1 VI-VII Gieseche, L. Ocola y Silgado, 
1980 

04/18/1993 Mw 6,4 IV P. Huaco y Y. Zamudio, 1993
11/12/1996 Mw 7,7 V-VI Chatclain et al, 1997 
06/23/2001 Mw 8,3 IV-V Tavera et al, 2001 

2.2 Strong and Destructive Seisms – Years 1582 – 2001 Period 
 

In the project area or nearby areas several destructive seisms have occurred, affecting the area very 
intensively, mainly in the coastal region and have resulted in several damages to dwellings, 
engineering works, etc. 

Table 28.5.2 shows the relationships of these seisms and their main features. 
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Table  28.5.2  Meaningful earthquakes in the central and southern parts of Peru  

Location (2) Rupture 
length 

Tsunami 
height 

Max. 
Int. Date Mw

(1) 
Lat.°S Long °W (km) (m) MM 

January 22 1582 7,5 16,3 73,3 80 1-2 X 
July 9 1586 8,1 12,2 77,7 175 5 IX 
November 24 1604 8,7 18,0 71,5 450 10-15 X 
May 12 1664 7,5 14,0 76,0 --.-- --.-- VIII 
October 20 1687 8,4-8,8 13,0 77,5 300 5-10 X 
October 28 1746 8,6-9,5 11,6 77,5 450 20 X-XI 
May 13 1784 8,4 16,5 72,0 300 2-4 X 
August 13 1868 8,8 18,5 71,2 500? 14 X-XI 
May 24 1940 9,0 10,5 77,7 200 --.-- VIII 
August 24 1942 8,2 15,0 76,0 100 Small VIII 
October 17 1966 7,5 10,6 78,6 100 Medium VIII 
May 31 1970 7,7 9,2 78,8 200 --.-- VIII 
October 3 1974 8,1 12,3 77,8 250 1.5 VIII 
Note: Lrup=500 km for the 1868 year event, length along the coast of Zone VIII was obtained. 
 

 
 

 

                                                      
(1)  Dorbath, 1990, Langer, 1995. 
(2)  Silgado, 1978. 
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ANSWER TO OBSERVATIONS CONTAINED IN 
TECHNICAL OPINION NO. 148-05-INRENA-OGATEIRN-UGAT 

 
 
LEGAL FRAMEWORK 
 
1. Consider the analysis of the legislation concerning renewable natural resources, which 

must be taken into account in the performance of the project, such as the General Water 
Law and regulation thereunder, the Organic Law on the sustainable use of natural 
resources and the Forest and Wild Fauna Law. 

 
The legal framework established in the proposed ESIA is that applicable to all project activities for 
the development of the LNG-2 Quarry, and the construction of the access road.  The legal rules 
referred to in the observation are indicated and described in the referred chapter. 
 
On page 20 of chapter 2.0 of the proposed ESIA it is pointed out that the General Water Law – 
Decree Law No. 17752 establishes the regulatory framework related to water quality for different 
uses. The Regulations under Sections I, II and III of the referred Law, approved by Supreme 
Decree No. 261-69-AP dated December 12, 1969; and on a complementary basis Supreme 
Decree No. 007-83-A dated March 11, 1983, which amends Article 81 of the regulations under 
Sections I, II and III of the General Water, classifies water in respect of its uses, and Supreme 
Decree No. 003-2003-SA, published on January 29, 2003, amended the limit values for the 
protection of water corresponding to the previous classification.  In this regard, it is important to 
point out that the project will not cause any effect or impact upon the quality of any water body 
since the residual waters produced will be disposed of in portable chemical baths and there will be 
no discharges into any recipient bodies. 
 
As regards the rules for the protection of wild fauna, the text (page 21) points out that “Article 3 of 
the Regulations under the Forestry and Wild Fauna Law – Supreme Decree No. 014 – 2001 – AG 
provides that the definition of Wild Fauna includes species of undomesticated animals freely living 
in their natural habitat, as well as domesticated species that due to abandonment or other reasons 
assimilate wildlife habits; except for species, other than amphibians, born in marine or continental 
waters, which are governed by their own laws”.  This definition is in keeping with Article 2 of the 
Forestry and Wild Fauna Law approved by Law No. 27308, which is aimed  at ruling, regulating 
and supervising the sustainable use and conservation of the country’s forestry and wild fauna 
resources.    
 
On the other hand, also applicable are the provisions contained in the Organic Law on the Use of 
Natural Resources  - Law 26821 dated July 25, 1997, which establishes that natural resources are 
every component of nature, liable of being used by human beings for the satisfaction of their needs 
and has a current or potential market value. This Law provides in Article 23 that the State grants 
the concessionaire the right of giving sustainable use to the natural resource granted, under the 
conditions and with the limitations established in the respective title.  The concession grants the 
titleholder thereof the right to use and enjoy the natural resource granted and, consequently, the 
ownership of the fruits and products to be extracted. 
 
 
PROJECT DESCRIPTION 
 
2. Specify the location of dumps in UTM coordinates, and also specify the criteria assumed 

to determine the three areas that satisfy the characteristics required to deposit 
materials. 

 
It has been contemplated to use three (3) dumps to deposit overburden produced during the quarry 
preparation and stripping of meteorized material. The location of the three (3 ) dumps is shown in 
Figure 1.1 (See Attachment 1).   
 
The characteristics of these dumps, including the UTM reference coordinates, storage capacity and 
maximum height of each pile are shown in Table 2-1. 
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Table 2-1.  Approximate Dump Characteristics 
 

Dump Overburden 
Volume (Mm3) Reference Coordinates Maximum Elevation 

(m) 
A 0,27 N 8 548 125 E 376 557 1 050 
B 0,60 N 8 547 775 E 376 527 995 
C 1,84 N 8 547 522 E 376 200 970 

 
 
CRITERIA 
 
The dumps have been designed to handle an estimated maximum amount of overburden that will 
be produced during the quarry development. It was estimated in 2.7 million cubic meters, taking 
into account a conservative swelling factor of 1.5 for the volume of material on site.  Part of the 
deposited material may be reused as gravel for the construction and maintenance of access roads 
and also as material to be added to produce concrete in the construction of the LNG plant, which 
would reduce the amount of material to be disposed of in the dumps. 
 
The dump location is mainly governed by the following criteria. 
 
1.- Will be located outside the limits of archeological remains. 
2.- Will not be located on the main ravine. 
3.- Will use the lateral slopes of ravines to improve the dump anchorage. 
4.- The location must be as close as possible to the quarry, in order to reduce any impact caused 
by transportation in addition to cost. 
5.- Must not block water courses. 
 
 
3. When reference is made to cleaning the riverbed, it is stated that the hydrological study 

of Quebrada Culebrillas indicates a maximum flow of 10 m/sec, for a 150 year return 
period. In this sense, the information should be checked since the unit to measure the 
flow of a water body is m3/sec. 

 
Yes, this is an editing error, the maximum flow of the Culebrillas Ravine is 10 m3/sec. 
 
 
4. Include the Hydrological Study of Quebrada Culebrillas, since it is not included in the 

Environmental Impact Assessment. 
 
The hydrological study of the Culebrillas ravine is conveniently described in the attached Chapter 
on Hydrology (Chapter 5.1.8 – Attachment I-4); the technical information of which is complemented 
by the one submitted in the Flooding Danger Study at Pampa Melchorita, included in Attachment 9 
of the EIA. Furthermore, the hydrological characterization of the Culebrillas ravine is shown in the 
hydrological and geotechnical report prepared by Golder Associates in December 2005 in reply to 
Observation No. 34 of the MEM to the referred ESIA. 
 
Based on the hydrological calculations made by Golder in the studies: Transportation System for 
Camisea Project Gas and Condensate, River Engineering, Coastal Sector – Highland Sector – 
Jungle Sector prepared for Techint S.A.C. (May 2003) and Flooding Danger in Pampa Melchorita 
prepared for Perú LNG SRL (February 2005), the precipitation level for a 150 year return in the 
ravine headwaters that could produce extreme discharges was calculated. Table 4-1 shows the 
precipitation values for several periods.  See also Figure 2.1  (Attachment 2). 
 
 



 
 

Technical Opinion No. 148-05-INRENA-OGATEIRN-UGAT 3 

Table 4-1 Maximum Extreme Precipitations in the Vicinity of the LNG-2 Quarry 

Station Altitude 
 

Annual Mean 
Precipitation 

(mm) 

Max 24-hour 
precipitation 

(mm) 

Maximum Precipitation 
for 150-Year Return 

(mm) 
Cañete 150 15.6 23.0 35.9 
LNG-2 Quarry (1) 1000 17.0 25.0 36.0 
Huancano 1 027 20.6 27.5 36.0 
Huamaní 1 050 12.4 33.5 51.1 
Tambo 3 250 404.9 43.0 68.4 

(1) Estimated data 

Based on the estimated precipitation levels, hydrological calculations have been made to 
determine the flooding magnitude and characteristics for a 150-year return period in different points 
where the access road intersects the Culebrillas  ravine and the cross sections in the points of 
interest shown in Figure 2. (Attachment 2).  As shown by the results of the referred calculations 
and table 4.2, the magnitude of the flooding would have the following characteristics: 
 

 In the intersection of the access road and Quarry (375 m elevation), the water sheet would 
be 4 cm high and 180 m wide. 

 In the intersection of the access road, immediately downstream the Quarry  (882 m 
elevation), the water sheet would be 15 m high and 28 m wide. 

 In the upper part of the Ravine (970 m elevation) the water sheet would be 9 cm high and 
16 m wide.  

Table 4-2 Flood Analysis of the Culebrillas Ravine Basin 

Intersection of the Culebrillas Ravine with: 

Parameter South Pan-
American 
Highway 

Access Road to 
Quarry 
(375 m 

elevation) 

Road 
Downstream 
the Quarry 

(882 m 
elevation) 

Upper Part of 
the Quarry 

(970 m 
elevation) 

Basin Area (km2) 84.8 47.0 27.0 10.0 

Flow for a 150-year return 
(m3/s) 10.22 7.8 5.2 2.5 

 
5. Clarify the description of the treatment of non-household effluents, showing that said 

treated effluents will not affect natural resources in the medium and long-term. 
 
In Chapter 4.0 Project Description, reference is made to the liquid effluent treatment methods. 
 
The machinery and equipment maintenance work performed in the machine yard during the 
construction and operation phase will generate liquid effluents such as water with residual grease 
and other remnants.  For this purpose, a specific machinery and equipment wash area will be fitted 
out in the work area which will have a concrete base and a containment system, sumps and grease 
trap.  Also, water from the showers and wash basins will be produced. 
 
The water coming from the machine yard (after passing through the grease trap) and the water 
from the locker rooms will be collected in a sedimentation pond designed to treat the estimated 
volume of water based on the number of people and soil conditions. Solids will be collected and the 
treated effluent will pass to percolation ponds or filter beds.  This activity will not affect the aquifer 
since the water table is a found at a deeper level and protected by a layer of impervious igneous 
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rock.   The possibility of using the water has also been contemplated, after passing through the 
grease trap, for dust control or other uses that are not of primary contact, provided it  meets the 
standards established in the EMP. 
 
The water used to control dust on the access road will be completely lost due to natural 
evaporation processes. 
 
As indicated above and in Chapter 7.0 of the Environmental Management Plan (section 7.1.3 and 
7.2.4 of the EMP), the possibility of reusing the water from the grease trap to water roads will be 
studied.  
 
 
ENVIRONMENTAL BASELINE 
 
6. Include in the location map of the operations area the location of the power magazine to 

be used in blasting works. 
 
The proposed approximate location of the powder magazines is shown in Figure 5.2 (see 
Attachment 5) and its UTM coordinates are: 8547294 North and 376739 East.   
 
 
7. Specify the water sources both for household and mining supply in this project.  
 
The contractor will provide water to the personnel for household consumption in sealed bottles or 
boxes from a local distributor or the city of Lima or from an authorized water well which may be 
stored and treated at the work site. The water to be used in wash basins and showers in the locker 
rooms may be brought from the Cañete River or from an authorized well and stored and treated at 
the work site.  If there is water available in the desalination system of the LNG plant, it may also be 
used as water source. The contractor will provide water with treatment as required to meet World 
Health Organization specifications of water for human consumption, wash basins and showers as 
well as the specifications set forth in the General Water Law. 
 
Water to be used to wash equipment and machinery will be untreated water and may be brought 
from the Cañete River or from wells authorized for this purpose. 
 
Water to be used for dust control purpose will come from the sea, the Cañete River, authorized 
wells, treatment system effluent after passing through the grease trap or water from the LNG plant 
desalination system. 
 
8. With regard to the Land Use Capability, describe the C3se (r)-Xsel and Xsel-Xse 

associations, which appear in the respective thematic map and have not been described 
in the text. 

 
It should be noted that the first part of the observation should not refer to a  C3se (r) – Xsel use 
capability, because the C3se (r) unit does not exist.  It should rather refer to the C3sel (r) – Xsel 
use capability, which has been adequately described in the text.  
 
It is true that in the map there are associated use capability units, that is, with two sub-classes of 
capability of greater use which respond to two given soil units and/or miscellaneous areas. 
However, as it is known, only in the case of the description of soil units of the map, they may be 
consociations or associations and, therefore, it is mandatory to describe them, which has been 
done in the report. However, since the classification according to use capability is an interpretative 
classification of soil units, pure, single or associated units do not necessarily have to be described, 
since if the use capability units are both alone and associated, it would be redundant to describe 
both things twice. 
 
In our case, C3sel(r) and Xsel  are found in both forms.  For this reason, they are only described 
once. 
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9. Consider the aspects related to the hydrography and hydrology of Quebrada 

Cansacaballo, which is directly involved in the project’s direct area of influence. 
 
Cansacaballo is the name of the lower section of the Culebrillas ravine and it acquires this name 
just before entering the coastal plain, through which it runs for a short section before losing 
configuration. Since the entire basin is found in the project’s area of influence, its hydrographic and 
hydrological characteristics are described in the attached chapter on Hydrology (Attachment I – 4).  
Furthermore, the hydrological characterization of the Culebrillas ravine and the Topara ravine is 
presented in the hydrological and geotechnical report prepared by Golder Associates in December 
2005 in response to Observation No. 34 of the MEM. 
 
 
10. Determine the hydrological and geomorphologic parameters of Quebrada Culebrillas. 
 
This observation is essentially the same as the previous case. The hydrological and 
geomorphological parameters of the ravine are shown in the chapter on Hydrology (Annex I-4)and 
in the report prepared by Golder Associates in December 2005 (Annex 34 of the MEM 
observations). 
 
 
11. Characterize the water quality of the sources to be used by the project, in accordance 

with the provisions contained in Articles 81 and 82 of the Regulations under Sections I, 
II and III of the General Water Law, approved by Supreme Decree No. 261-69-AP. 

 
Contractor will provide water for household consumption to the personnel in sealed bottles or 
boxes from a local distributor or from the city of Lima or through water from an authorized well 
which may be stored and treated at the construction site. Water to be used in wash basins and 
showers in locker rooms may be brought from the Cañete River or from an authorized well and 
may be stored and treated at the construction site. If there is water available in the LNG plant 
desalination system, it may also be used as water source. Contractor will provide water with the 
necessary treatment to comply with World Health Organization Specifications for water for human 
consumption, washing and showers and with the specifications contained in the General Water 
Law as established in Articles 81 and 82 of the Regulations under Sections I, II and III of the 
General Water Law, approved by Supreme Decree No. 261-69-AP. Water used for human 
consumption and primary contact (showers, wash basins) must be Class I: “Water for household 
supply with simple disinfection”. 
 
Water to be used to wash equipment and machinery will be untreated water and may be brought 
from the Cañete River or from a well authorized for this purpose. 
 
Water to be used for dust control will come from the sea, the Cañete River, authorized wells, 
effluent from the treatment system after passing through the grease trap or water from the LNG 
plant  desalination system. 
 
 
12. Determine through UTM coordinates the location of the places chosen for the extraction 

and transfer of water to address the different uses in the project. 
 
Water to be used for dust control will come from the sea, the Cañete River, authorized wells, 
effluent from the treatment system after passing through the grease trap or water from the LNG 
plant  desalination system. Water for human consumption may be bottled water purchased from 
authorized suppliers in  Chincha and/or Cañete or other nearby areas subject to prior treatment to 
comply with Class I – Water for household supply with simple disinfection.  Water to be used in 
wash basins and showers in locker rooms may be brought from the Cañete River or from an 
authorized well and may be stored and treated at the construction site. 
 
The decision on the water source to be used and the exact extraction point cannot be determined 
at this time since this depends on contractual factors that have still not been defined.  This 
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information will be available prior to the commencement of construction activities. It is important to 
specify that all permits required to use these sources will be obtained. 
 
 
13. Explain if whether for the development of the quarry it has been taken into account that 

the area is considered to be of high seismic risk. 
 
As stated in the chapter on Geology of the EIA, seismic risk is important all along the Peruvian 
coast, and the occurrence of an earthquake of high magnitude during the useful life of the project is 
probable. However, it has not been contemplated that the various operating components of the 
project will pose a serious seismic threat due to, on the one hand, an appropriate location of the 
support facilities (office, workshops and stores) and on the other hand, the physical and lithological 
characteristics of the surrounding rocks, which show good structural stability. 
 
In order to minimize the effects of an earthquake of high magnitude in the quarry area, during 
construction it has been contemplated to adapt as much as possible the slope of the quarry to the 
natural slope of the land.  The quality of the rock to be extracted, of granitic and granodioritic 
composition with minimum alteration, allows very steep slopes without the risk of landslides or 
falling rocks in an important amount. On the other hand, the access road to the quarry parting from 
the Pan-American highway does not present a serious seismic risk since the land it runs through is 
mainly an undulated plain, with localized dissections. 
 
 
14. Pursuant to the national legislation, Ministerial Resolution No. 0475-2004-AG approved 

the Commercial Hunting Calendar of Unthreatened Wild Fauna Species but which could 
be affected by furtive hunting or habitat disturbance that could reduce their population.  
Included among these species are birds identified in the biological baseline, page 0255, 
Table No. 5.2.2.-6: Zenaida auriculata and Columbina Cruziana, which need to be 
considered in the project’s impact assessment, management plan and monitoring plan. 

 
Eared doves (Zenaida auriculata) and Peruvian croaking ground dove  (Columbina cruziana) were 
registered in the upper part of the Topara ravine.  Since this area is very distant form the 
operations area (approximately 4 km away) and surrounded by high hills that serve as a natural 
barrier, these bird populations will not be affected by project-related activities. These species 
inhabit farming areas, small forests and fruit trees and the vegetation is not characteristic of areas 
corresponding to the access roads and quarries located in the Culebrillas ravine. For this reason, 
these species have not been included in the Environmental Management Plan and monitoring 
program. 
 
It is important to mention that the referred norms (Ministerial Resolution No. 0475-2004-AG, and 
the Regulations under the Forestry and Fauna Law) do not indicate that Commercial Hunting 
Calendars are devised for species “whose population is liable to furtive hunting actions or 
disturbance to their habitats that contribute to decrease their population”. The hunting calendar only 
determines which species may be hunted for commercial purposes and what the extraction quotas 
are.  
 
 
ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT 
 
15. According to the results obtained in the biological baseline study on the presence of 

important vegetable species and wild fauna species (for being considered to be endemic 
according to the criteria of UICN, INRENA, CITES) identified in the project area, as set 
forth Table No. 5.2.3-4, page 0265 and Table No. 5.2.2.-6 page 0255.  In this sense, the 
assessment of impact on wild fauna should be considered, based on the existence of a 
sensitive area where impacts could occur to threatened fauna habitats and species, in 
accordance with international and national legislation.  

 
According to Table 5.2.2-6, during the baseline study no bird species included in any national or 
international conservation category were registered in the study area. 



 
 

Technical Opinion No. 148-05-INRENA-OGATEIRN-UGAT 7 

 
With regard to mammals, tables 5.2.3-2 and 5.2.3-4 show that of all species registered, only the 
Atacama bat Myotis atacamensis is registered in the red list of the UICN.  This is an bat that feeds 
on insects not considered nationally endemic since it is distributed along Chile and Peru. The 
impact on this population is not considered significant since the project’s management plan 
considers measures to: 1) Minimize the loss of top soil and promote its natural regeneration; 2) 
implement experimental parcels to evaluate the recovery of cetaceous plants; 3) Signal the work 
site in order to restrict entrance to caves, large cracks and/or abandoned mines where this specie 
could inhabit. 
 
With regard to herpetology, three of the species registered are found in some category of national 
protection. In the first place is the lizard of the hills Microlophus tigris (nearly threatened). In second 
level of importance is the big-headed lizard (C. adspersa) and the red-headed lizard (D. 
heterolepis), both in the Vulnerable category.  Finally, we should mention the gecko  
(Phyllodactylus. Lepidopygus), which although it is not found in any protection category its 
distribution is restricted to the coastal desert of Ancash, Ica and Lima (Carrillo and Icochea, 1995). 
 
The impact on the first two species and on the gecko was not considered to be significant since in 
the management plan it is said that the area affected by the quarry activities will be restricted to a  
minimum. The stones and rocks removed must be placed in adjacent areas. This should help in 
reestablishing populations. 
 
D. heterolepis is not endangered by the project activities because its presence is restricted to 
coastal valleys such as those of the Topara Ravine, which is very far away from the quarry and the 
access road. This condition is similar for the Lima frog B. limensis, whose distribution is mainly 
restricted to coastal valleys. 
 
Finally, it is important to point out that during all stages of the project it will be prohibited to hunt 
fauna individuals and collect vegetable samples (reminders will be posted).  Furthermore, briefings 
will be given to the personnel on the care to be taken in the area with regard to the presence of 
flora and fauna species. The movement of machinery must be controlled in such a way so as to 
allow individuals to travel to adjacent areas, outside the influence of exploitation and construction 
activities. 
 
 
16. Specify whether the Punta Olleros Quarry  impact assessment matrix, Table No. 6.3 pg. 

0470 was considered as an alternative prior to LNG 2 Quarry, since said matrix 
considers impacts on marine fauna, not described in the biological baseline. 

 
The analysis of alternatives among the LNG Quarry and surrounding quarries, Los Molinos, Juan 
and Del Sol Punta Olleros, comprised terrestrial and maritime components to obtain a better insight 
on the options for the project site. However, the scope of the ESIA for the LNG 2 Quarry 
development considers only two terrestrial components, including the quarry development, 
construction of an access road and land transportation of rock to the Pan-American Highway. 
Marine activities will be related to the sea terminal of the LNG Plant. In view of this, the marine 
baseline is being considered in the amendment of the EIA for the LNG Plant.  
 
 
17. Specify whether soils containing organic material (Jacaya soil) will be affected, and also 

whether they will be stored for subsequent use. 
 
According to the description contained in Chapter 5.1.4 of the ESIA, Soils and Greater Use 
Capability of Land, the Jacaya soil has a low content of organic matter (less than 2%); if to this we 
add the non-existence of hill vegetation in the study area, which could justify the accumulation of 
topsoil for subsequent revegetation, it is unnecessary to contemplate this environmental measure. 
However, the Environmental Management Plan (pages 7.14), considers prevention and mitigation 
measures in the case of affecting soils with recoverable organic matter. 
 
 



 
 

Technical Opinion No. 148-05-INRENA-OGATEIRN-UGAT 8 

18. Identify the industrial resources considered hazardous, and estimate the monthly 
volume to be produced  

 
 
The monthly consumptions of fuel (for the peak month) are on the order of 185,000 Gal/month. The 
lube oil consumption for the different equipment will be approximately 5,000 Gal/month and the 
refrigerating liquid for the equipment will be approximately 260 Gal/month. 
 
Residues such as oils, filters and refrigerating liquids will be removed by the area by companies 
specialized in the management, transportation and treatment of contaminating wastes. These 
companies will have the authorization of companies competent on this matter. 
 
 
19. Include the inadequate disposal and management of solid wastes of various origins as a 

soil contamination risk. 
 
During the performance of the project there is an “indirect” risk of soil contamination due to the 
generation and disposal of solid wastes, mainly those derived from the maintenance of equipment 
and machinery, drilling, construction of the access, cleaning of work areas, such as rags 
impregnated with grease, oils, fuels, batteries, etc. 
 
Considering that soil is one of the environmental components sensitive to contact with materials of 
different nature such as different solid wastes, if they area disposed of without the respective 
selection this could pose a contamination risk.  However, this will depend on the nature and 
hazardous character of the wastes and on the type and use of the soil. 
 
In view of these considerations, in the Environmental Management Plan (Chapter 7.0 of the EIA) it 
was established that solid wastes will be temporarily stored in duly labeled air tight containers and 
transported by waste disposal companies (EPS-RS) authorized by DIGESA for their treatment 
and/or disposal in authorized sanitary landfills in Lima. A temporary storage area will be 
established in the worksite where wastes will be segregated and classified, according to their origin 
and level of hazard, until they are transported and dispose of by an EPS-RS. 
 
As a preventive measure, all personnel will be trained on adequate management of the different 
solid wastes. 
 
 
ENVIRONMENTAL MANAGEMENT PLAN 
 
20. Specify the techniques to be used to reclaim hydrocarbon and by product contaminated 

soil. 

Upon the occurrence of a fuel or lubricant spill, the contractor in charge of operating the quarry will 
proceed as follows: 

• If a fuel or lubricant spill occurs on the soil, the spill must be contained with absorbing pads or 
booms; the contaminated soil must be gathered and stored in duly labeled drums for 
subsequent reclamation and/or disposal in a sanitary landfill authorized for this purpose or 
through another authorized treatment. 

• If fuel or lubricants are spilled on rocks, they will be collected and stored in drums for 
subsequent reclamation and/or disposal. 

• As indicated in the ESIA, a place may be fitted out in the project area where soil may be 
reclaimed using techniques such as land farming, which involves bio-reclamation of soil 
containing hydrocarbons. 

 
21. Specify the location of the sanitary landfill authorized by the Cañete Province 

Municipality for the disposal of household and industrial solid waste. 
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The sanitary landfill for the disposal of hazardous and non-hazardous household and industrial 
solid wastes will be elected prior to the commencement of construction work. This landfill must be 
authorized by DIGESA and have a permit from the respective Municipality.  The following 
alternatives have been considered on a preliminary basis: 
 
Hazardous Wastes  
 
a.- BEFESA S.A  
Located at  Km. 59. of the South Pan-American Highway, Quebrada Chutana K. 4.5, district of 
Chilca, province of Cañete. 
 
Non-Hazardous Wastes 
 
b.- RELIMA  
Located at Km. 40 of the South Pan-American Highway, in Quebrada Pucará. 
 
Furthermore, as far as possible it will be sought to reuse or recycle solid and liquid wastes through 
the use of companies authorized for this purpose. This will be determined by PLNG on a later date. 
 
 
22. Estimate the area of Tillandsias to be removed, and specify where they will be 

transferred to. 
 
According to the map on Current Land Use (M 5-8) attached in Volume III – Maps, the access road 
does not cross Tillandsias patches located in plains or piedemontes (VTP and VTPO), since these 
natural formations are quite disperse. However, if any disperse species were found in the directly 
impacted area (8 m-wide trail) by the access road construction activities, they will be removed and 
relocated to immediately neighboring areas of the directly impacted area. 
 
 
23. Specify the measures to be adopted to prevent contamination of water sources used for 

the various processes required by the company during the extraction thereof, both by 
the personnel and the tank trucks used to transport it. 

 
The tank trucks that will supply water to the project must satisfy the following requirements: 
 

• Must be in good state of maintenance and no oil, refrigerant or fuel leaks. 
• Must park outside any superficial water source. 
• Must be equipped with a spill kit to prevent or respond to any incident that may occur. 
• The personnel must abide by the PLNG code conduct as well as environmental, health and 

safety polices. 
 

 
24. Detail the environmental control measures that will be implemented to prevent the water 

used in the different processes required to develop the quarry from transferring 
contaminating substances to the aquifer, contaminating it and indirectly affecting the 
sea water. 

 
According to the local geology of the study area, the sector of the Culebrillas ravine (Cansa Caballo 
ravine) where the quarry will be located, has a short distance with little capacity for the storage and 
seepage of ground water. In this sector there are no important fractures and fissures in the igneous 
outcroppings present there that will favor water seepage.  Angular and sub angular materials that 
fill it are the consequence of the little transportation they have suffered, in a ravine that remains dry 
during most of the year; therefore, any risk of contamination is ruled out. 
 
Based on certain measurements made as part of the referred ESIA it has been able to determine 
the depth of the aquifer in the mid section of the Topara ravine of approximately 70 meters. 
Furthermore, the information contained in the report prepared by Golder Associates in December 
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2005 in reply to observation No. 34 of the MEM confirms hydrological characteristics of the 
Culebrillas ravine that would avoid any impact on the aquifer. 
 
The project establishes that the liquid effluents generated in the machine yard (after passing 
through the grease trap) and gray waters of locker rooms will be collected in a sedimentation pond 
to be then transferred to percolation wells or filter pads. This will not affect the aquifer since the 
water table is found at a deeper level and protected by a layer of impervious igneous rock as 
mentioned above, ruling out any effect over the aquifer.  
 
 
25. With regard to the Monitoring Program the air quality and noise monitoring points have 

been identified; however, the monitoring points or stations have still not been defined in 
UTM coordinates. Clarify this and indicate who is responsible for the implementation 
and supervision of the Program. 

 
In order to maintain correspondence with the results obtained in measuring the air and noise 
quality in the Environmental Baseline (see map M5-9 of Volume III-Maps), it has been proposed to 
locate the EMP monitoring stations in the same points.  Thus, we have: 
 

Table 25-1 Approximate Monitoring Stations – Air Quality 

UTM Coordinates 
Monitoring Station 

North East 

Starting point of the access road to LNG 2 
Quarry 8 536 220 360 220 

P1 
Description: Desert area next to the South Pan-American Highway, off km 168. 

Upper part of Topara ravine 8 543 759 378 333 
P2 

Description: Rocky area next  to hillside, near farming areas. 

Off km. 11 of the access road to LNG 2 
Quarry 8 540 437 369 457 

P3 
Description: Intermediate point located on the Northern end  of the access road to LNG 
2 Quarry 

LNG 2 Quarry – Point 1 8 546 794 376 031 
P4 

Description: Entrance to the LNG-2 Quarry concession. 

LNG 2 Quarry – Point 2 8 547 729 376 872 
P5 

Description: End of the LNG-2 Quarry concession. 

 
Similarly, noise monitoring will consider the measurement points of the Environmental Baseline, 
being able to increase or decrease the number of points, depending on the intensity of operations. 

Table 25-2 Approximate Monitoring Stations - Noise 

Approximate UTM Coordinates 
Measuring Point 

East East 

Starting point of the access road to LNG 2 
Quarry 8 536 220 360 220 

P1 
Description: Desert area next to the South Pan-American Highway, off km 168. 

Upper part of Topara ravine P2 
Description: farming area 

8 543 650 378 381 

P3 Intermediate point of the access road to LNG-2 Quarry. 
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Approximate UTM Coordinates 
Measuring Point 

East East 

P3-1 Flat desert area 8 541547 368 880 
P3-2 Flat desert area 8 540300 369 399 
P3-3 Flat desert area 8 540999 370 201 
P3-4 Flat desert area 8 541547 371 048 

LNG 2 Quarry - Point 1 
P4-1 Ravine 8 546796 376 036 
P4-2 Ravine -8 547102 376 348 
P4-3 Rocky hillside 8 546977 376 461 
P4-4 Ravine 8 547331 376 044 
P4-5 Ravine 8 547851 375 956 
P4-6 Rocky hillside 8 547352 376 374 
P4-7 Rocky hillside 8 547621 376 355 
P4-8 Ravine 8 547498 376 731 

P4 

P4-9 Rocky hillside 8 547730 376 873 

LNG 2 Quarry - Point 2 
P5-1 Rocky hillside 8 547610 377 101 

P5-2 Rocky hillside 8 547589 377 199 

P5-3 Ravine 8 547991 376 689 

P5 

P5-4 Rocky hillside 8 548195 376 680 

 
Chapter 7.0 of the Environmental Management Plan contains an Organization Chart of the Safety, 
Health and Environment (SHE) Management of PLNG. The responsible person for the 
implementation and supervision of the monitoring program will be the SHE Manager. 
 
 
26. Specify in Table No. 7-3, page 0410 the Noise Measurement Frequency in the project’s 

Monitoring Plan, the assessment areas corresponding to the project’s direct and 
indirect areas of influence. It is further required to consider the evaluation of areas in 
the upper and lower part of Quebrada Topara, considered as part of the project’s 
indirect area of influence, since blasts are a source of negative and constant impact for 
wild fauna. 

 
As described in Chapter 7.0 of the Environmental Management Plan, noise monitoring will be 
conducted on a monthly basis during a 6-month period after which, if the established standards are 
met, the frequency will be reduced to a quarterly basis.  Monitoring stations will be located at the 
beginning of the access road, at the quarry entrance and at an intermediate point of the access 
road, coinciding with the noise monitoring stations developed in the Environmental Baseline. 
 
An assessment of the noise effect in the Topara ravine sector will be made using the monitoring 
points established for the Baseline. If significant impact levels are found, monitoring will be 
conducted on a monthly basis. 
 
 
27. Within the monitoring plan it is deemed necessary to evaluate the wild fauna during the 

different stages of the activity with at least one evaluation for each project stage, due to 
the need of evaluating the behavior of wild fauna species through the variability of 
results of the diversity indices during the lifetime of the activity. 

 
The Environmental Monitoring Program is aimed at evaluating the success of the measures 
contained in the Environmental Management Plan, or at establishing complementary measures to 
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said Plan in order to mitigate the environmental effects, which includes protection of existing fauna. 
To this end, monitoring seeks to detect changes induces in the environmental indicators due to 
effects of the project, considering an ADCI design (Review section 7.2.1 of the ESIA).  
 
This design will only consider records before and after the effects of the project since this is data 
that allows detecting the response of the ecosystem and modifying the activities to maintain a 
“healthy” ecosystem.  This evaluation will be made in each stage of the project and will have a 
greater incidence on the LNG-2 quarry area.  The results will determine the behavior and diversity 
of the wild fauna, considering the seasonality of the evaluation, the results of which will be 
compared with the biological baseline study. 
 
In the case of reptiles (for example: Microlophus tigres), it has been proposed to conduct 
monitoring in two stations located in the quarry and one station located in an adjacent non-
impacted area to serve as control. The sampling methodology and interpretation of results will be 
the same used in the biological baseline. 
 
 
28. Consider the inclusion of information on the steps being taken by the project owner 

before the competent authority of the 100 meters of easement area, in order to prevent 
traffic accidents during the 25 km of road to be built. 

 
On February 21, 2005 PERU LNG requested the Ministry of Agriculture to establish an easement 
for occupation, passing and traffic for a 3-year term, over untilled land owned by said Ministry, in 
order to be able to use a 100-meter wide access road connecting to the South Pan-American 
highway, off Km 168 of LNG 2 quarry, located some 20 km east. 
 
On June 16, 2005, through Ministerial Resolution No. 0532-2005-AG published in the Official 
Gazette “El Peruano” on June 17, 2005, the Ministry of Agriculture established an easement in 
favor of PERU LING in the same terms as requested.  Said Resolution is in process of registration 
with the Cañete Public Registries . 
 
Attached as annex to question No. 28 is a copy of the Ministerial Resolution that established the 
easement (Attachment I-28). 
 
 
29. Prepare the Financing Plan for the programs to apply environmental control and 

monitoring measures, among others, that form part of the Environmental Impact 
Assessment. 

 
The annex to question No. 29 (Attachment I-29) shows the estimated costs of the following aspects 
that may be directly carried out by PLNG or the contractor.  It is important to indicate that these 
amounts are estimates and may change on a case-by-case basis: 
 
• Environmental monitoring 
• Waste management 
• Contingencies 
 
With regard to the Environmental Training and Education Program, it will be carried out by the 
Contractor based on the project’s needs and progress and will cover aspects related to 
environmental management and safety aspects. 
 
 
CONTINGENCY PLAN 
 
30. Detail the contingency measures related to mitigation of impacts that could be caused 

to the quarry and refuse dumps by flooding resulting from extraordinary events. 
 
Chapter 9.0 of the ESIA Contingency Plan contains preventive measures to take action to address 
a torrential event or “huayco” (pag 0441).  They are detailed again below: 
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Preventive Measures 
• Coordination with the rescue entities of the cities of Cañete, Grocio Prado or Chincha and 

participation in rescue drills being scheduled. 
• Signaling of evacuation routes and safe areas, within and outside the facilities. 
• Dissemination of the location of the region in an area prone to landslides or “huaycos”. 
• Holding of periodic drills. 
• Periodic inspection of alarm devices, which will alert workers if an event occurs.  
 
The following measures will be adopted if a torrential event occurs: 

• Immediate and orderly evacuation to open and high areas and assembly of personnel at the 
Assembly (or Emergency) Point. 

• Inspection of damages at the facilities by trained personnel. 
 
 
31. The Contingency Plan must contemplate events taking place after the closure and 

abandonment of operations. 
 
Operations to implement closure or abandonment measures will last approximately 2 months and 
will consist of physical stability works, slope management in the quarry and overburden pads, 
closure of accessory structures, among others. 
 
Table 31-1 shows the foreseeable risks that could occur during this project stage. 
 
The chapter on Contingency Plan of the ESIA describes operational response plans that could also 
be used during closure activities, such as: Medical Evacuation, hydrocarbon spill, earthquakes and 
fires, occupational accidents, torrential events, etc.  
 
Finally, it proposes the use of the PLNG Health and Safety Plan (HASP) as a more direct tool to 
identify and control dangers  arising from the everyday closure tasks of the quarry.  The form to be 
used was attached to this report (Attachment I-31). 
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Table 31-3 Foreseeable risks in the project’s area of influence during Closure and Abandonment Activities 

Risk Factor Location Elements at Risk Preventive Measures 

Torrential Events or 
“Huaycos” 

The quarry area is located in an area dissected 
by ravines that shows evidence of old torrential 
events, steep slopes and fragmented material 
with little consolidation that configures ideal 
conditions to produce “huaycos” in seasons 
with unusual high precipitation. 

Personnel, ecosystem, 
material assets, slopes. 

Identification of assembly (or emergency) points to be used during 
the mine operation.  
Dissemination of and training in contingency plans. 

Earthquakes The project area is located in an area of high 
seismic risk. 

Personnel, ecosystem, 
material assets, slopes. 

Compliance with safety standards. 
Coordination with rescue entities of the nearest cities and 
participation in rescue drills scheduled by them. 
Identification of assembly (or emergency) points to be used during 
the mine operation.  
Dissemination of and training in contingency plans. 

Fires 

Storage and/or handling sites of fuel for 
machinery to be used during closure 
operations. 
 

Personnel, ecosystem, 
material assets. 

Careful compliance with safety rules regarding fuel handling and 
storage. 

Fuel Spills 
Storage and/or handling sites of fuel for 
machinery to be used during closure 
operations  

Personnel, ecosystem, 
(soil, water table). 

Prepare a Health and Safety Plan (HASP) and detail preventive 
measures. 

Occupational Accidents May occur in all closure Works. Personnel and material 
assets. 

Careful compliance with safety standards.  Clear signaling notifying 
personnel and community on the type of risk they are subject to 
using, signs, reflective tape, mesh and barriers, etc. 

Failure to comply with 
hiring policy Closure operations could be affected Institutional image 

Strict compliance with good work practices established in the 
Peruvian legislation. Warrant good physical and psychological 
conditions at work. Maintain good communication between workers 
and Contractor. 
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OTHER ASPECTS 
 
32. Include the economic valuation of environmental impacts, which  must contain a cost-

benefit analysis of the project. 
 
The answer to this question is given in Attachment I-32. 
 
 
33. Include environmental management indicators to numerically reflect the efficiency in the 

company’s environmental management of the activity. 
 
The environmental management indicators measure the effort, commitment, efficiency and 
performance of the measures proposed in the Environmental Management Plan of the ESIA. 
 
These indicators will allow reaching environmental management goals during the Project development, 
determined by compliance with the provisions contained in the environmental monitoring and audit 
program and the national and international legal framework. 
 
The indicators that will determine the efficiency of the environmental management applied by PLNG 
area shown in Table 33-1. 
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Table 33-1 Environmental Management Indicators 

Objective Environmental 
Management Indicator 

Scope of 
Application Description Variables Involved 

Compliance with national environmental air quality 
standards for PM10, CO, NO2, SO2. Compliance with air quality 

and noise standards 

Number of Standard 
measurements/number of 
measurements performed 

In accordance 
with the EMP of 
the ESIA. Compliance with air quality national standards for 

environmental noise. 

Monthly and quarterly monitoring 
(as applicable) and environmental 
compliance. 

Minimize the use of natural 
resources. 

Flow of water granted under 
concession and required for 
the project. 

In accordance 
with the EMP of 
the ESIA. 

Quantity in gal/day of water that has been granted to 
supply project activities and mitigate environmental 
effects. 

Permits obtained.  Fees paid. 
Approximately 72500 gal/day of 
water required. 

Efficiency of waste 
reduction per production 

unit 

Kg of industrial wastes 
generated / quantity of rock 
extracted 

Concession area 
Quantity of solid waste disposed of in a specific period, 
and adequate facilities according to characteristics and 
type of waste. 

Tons of solid wastes disposed of 
in sanitary landfill or by authorized 
companies. 

Biological diversity of fauna Concession area 
and control point 

Measures the diversity index for a reptile species 
(Microlophus tigris) declared as nearly threatened by 
Supreme Decree No. 034-2004-AG 

Semi-annual monitoring and 
determination of diversity indices 

Conservation of biological 
diversity 

Biological diversity of flora Concession area 
and control point 

Follow-up of survival percentage of representative 
samples of cetaceous species evaluated. 

Number of samples recovered 
and replanted. 

Energy efficiency and 
reduction of atmospheric 

emission 

Fuel used / quantity of rock 
extracted Concession area  Efficient use of energy Electric power consumed 

Minimization of disturbed 
area 

Disturbed area / quantity of 
rock extracted Concession area Disturbance of areas Production variables 



 

Technical Opinion No. 148-05-INRENA-OGATEIRN-UGAT 17 

34. Delimit a map of hydrographic basins existing in the project’s area of influence. 
 
Attached is the Map of Hydrographic Basins (Attachment I-34 - M 5-13). 
 
 
35. Submit a drawing with all project facilities. 
 
Attached is a drawing of the operations area in Figure 1-1 Dump Pre-Design (Attachment 1).  
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ANEXO PREGUNTA Nº 04 

5.1.8 HIDROLOGÍA 

El presente capítulo se extrae del Estudio de Inundación de la pampa Melchorita (ver Anexo 9), donde 
se hace una caracterización hidrológica y fisiográfica regional de varias intercuencas que colindan por 
el Norte con la cuenca del río Cañete y por el Sur con la del río Topará. Sin embargo para efectos del 
presente EIAS, la cuenca de interés dentro del área de estudio es la quebrada Culebrilla. 

5.1.8.1 FISIOGRAFÍA E HIDROGRAFÍA DE LA PAMPA MELCHORITA 

La zona denominada pampa Melchorita se encuentra ubicada en la plataforma costera del Sur del 
Perú, la cual tiene un ancho aproximado de 10 km y se extiende desde el litoral marino hasta el pie de 
las estribaciones andinas, cuyas elevaciones oscilan entre 100 y 300 msnm. Su suave relieve se 
encuentra disectado por depresiones y quebradas someras que se orientan hacia el litoral. 
Eventualmente, la plataforma se encuentra interrumpida por pequeñas colinas rocosas que 
sobresalen unos 30 m de altura por encima del nivel del terreno. 
 
La fisiografía de la pampa Melchorita agrupa a diversas cuencas e intercuencas como: quebrada 
Culebrilla, pampa Cañete, pampa Melchorita, pampa Cinco Cruces, entre otras. 
 
Sobre los 300 msnm de altitud, se presenta el contrafuerte andino que rápidamente se eleva hasta 
superar los 2000 msnm. Esta zona, a su ves, también se encuentra disectada por valles y quebradas 
profundas, algunos de los cuales se extienden hasta las cumbres andinas. La única quebrada que 
alcanza esta altitud en el área de intercuenca es la quebrada Cansa Caballo (conocida en la parte 
alta como quebrada Culebrilla); mientras que las demás intercuencas llegan máximo hasta la cota 
500 msnm. 

5.1.8.2 CUENCA DE LA QUEBRADA CULEBRILLA 

Esta cuenca limita por su extremo Noroeste con la cuenca del río Cañete, hacia el Oeste con la 
intercuenca de la pampa Cañete y hacia el lado Sureste con la cuenca del río Topará. La cuenca 
tiene una extensión aproximada de 85 km2 y se extiende desde el litoral hasta la cota 1800 msnm. El 
cauce de la quebrada tiene aproximadamente 18 km de longitud. 
 
El relieve de la cuenca Culebrilla presenta una morfología típica de las unidades hidrográficas del 
sistema del Pacífico. En la estribación andina es de forma alargada, con quebradas profundas, 
laderas escarpadas y pronunciadas pendientes. En la plataforma costera, la cuenca deltaica es de 
forma triangular, con quebradas someras (vagas) y relieve llano. 
 
La quebrada Culebrilla presenta dirección predominante hacia el Suroeste. Sin embarco, hacia la cota 
200 msnm, varía 45º hacia el Sur para desembocar en una pampa árida de gran amplitud. 
 
La quebrada Culebrilla presente un ancho de cauce bien definido, de aproximadamente 15 m de 
ancho en la cota 250 msnm, que está limitado en ambos flancos por colinas onduladas que 
confinarían de manera segura cualquier flujo dentro del amplio cauce (ver fotos 1 y 2 del Estudio de 
Inundación de pampa Melchorita – Anexo 9). 
 
Más abajo, sobre la cota 200 msnm, el cauce de la quebrada se ensancha llegando a alcanzar un 
ancho de alrededor de 100 m, propio de una vega, el cual está flanqueado por lomas de suave 
pendiente que se elevan alrededor de 25 m por encima del nivel del cauce seco. 
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El hecho que las pendientes de las lomas que flanquean el cauce sea alrededor de 30º indicaría que 
el flujo nunca ha alcanzado la profundidad y ancho suficiente para darle forma a las lomas. 
Probablemente las lomas han sido originadas por la erosión eólica. 
 
En esta cuenca se presentan pobres evidencias de huaycos que ocurrieron durante las últimas 6 
décadas, como son algunos flujos de lodo que al discurrir por la vega de la quebrada Cansa Caballo, 
debido a su pequeña magnitud, se disiparon completamente sin llegar a la carretera Panamericana 
Sur.  
 
 
Cálculo de Avenidas 
 
Se ha utilizado el método de las abstracciones del Servicio de Conservación de los Suelos de los 
Estados Unidos para el cálculo de la lámina de escorrentía.  
 
Las características hidráulicas, utilizadas para el cálculo de las avenidas máximas se presenta en el 
cuadro 5.1.8-1. El resultado del análisis de avenidas se presenta en el cuadro 5.1.8-2 y los resultados 
de profundidades de flujo de la mismas se muestra en el cuadro 5.1.8-3. 
 

Cuadro 5.1.8-1 Características Hidráulicas de la quebrada Culebrilla 

Parámetros Característica 

Área (km2) 84,8 

Altura media (msnm) 550 

Precipitación Media Anual (mm) 30 
P. máxima en 24 horas  
(retorno 150 años) 

44 

Duración de la tormenta (horas) 4 

Número de curva (CN) 63 

Longitud hidráulica máx (m) 27 000 

Pendiente promedio (m/m) 0,020 
Tiempo de concentración 
(horas) 3,0 

Ancho de cauce (m) 500 
   Fuente: Estudio Inundación Pampa Melchorita 
 

Cuadro 5.1.8-2 Resultado del Análisis de Avenidas 

 
Parámetro Resultados 

Área (km2) 84,4 
Caudal Pico para 150 años de retorno 
(m3/s) 

10,22 

Rendimiento Unitario Pico (m3/s/km2) 0,12 
 
El rendimiento unitario de caudal en la quebrada Culebrilla es bajo 120 l/s/km2. 
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Para determinar la profundidad de flujo (tirante) de la avenida generada en la quebrada Culebrilla se 
utilizó la fórmula de Manning.  
 

Cuadro 5.1.8-3 Profundidad de Flujo de Avenidas 

 
Parámetro Resultados 

Ancho de cauce (m) 500 
Caudal Pico para 150 años de retorno 
(m3/s) 

10,22 

Pendiente 0,020 
Número de Manning 0,030 
Profundidad de flujo, tirante (cm) 3 

 

5.1.8.3 CONCLUSIONES 

El análisis de avenidas concluye que una tormenta de 36 mm de intensidad (correspondiente a 150 
años de retorno) generaría un caudal máximo de 10,22 m3/s en la vega de la quebrada Culebrilla. 
Este caudal es muy bajo y no representa un peligro para las operaciones de la explotación de la 
cantera GNL-2 (ubicada al fondo de la quebrada Culebrilla) y el transporte de roca.  
 
Puesto que el tirante de avenidas es 0,030 m en una sección de 500m de ancho con terrenos de 
arenas eólicas y conglomerados muy permeables y secos, el caudal generado se infiltraría al 
subsuelo antes de afectar las instalaciones de la cantera GNL-2 y el camino de acceso. 
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ANEXO PREGUNTA Nº 29 
 

Plan de Financiamiento Estimado de Actividades del PMA por Vida Útil de Cantera 
GNL-2 

 
PRESUPUESTO ESTIMADO MONITOREO AMBIENTAL 

 
 

Nº 
 

Descripción 
 

Unid. 
 

Cant. 
Costo 

Unitario 
(S/.) 

Costo 
Parcial  

(S/.) 

Costo Total 
(S/.) 

1.1 Monitoreo de gases Pto. 2 Global 26,000 
1.2 Monitoreo de partículas Pto. 3 Global 12,000 
1.3 Monitoreo de ruidos Pto. 3 Global 5,000 

COSTO TOTAL (S/.)  43,000.00 

 
 

PRESUPUESTO ESTIMADO MANEJO DE RESIDUOS 
 

 
Nº 

 
Descripción 

 
Unid. 

 
Cant. 

Costo 
Unitario 

(S/.) 

Costo 
Parcial 

(S/.) 

Costo Total 
(S/.) 

1.1 Disposición de recipientes en las 
zonas de trabajo Global -- -- 20,000 

1.2 Eliminación de residuos Mes 18 5,000 90,000 

1.3 Alquiler de 10 sanitarios portátiles 
(químicos) Mes 18 3,000 54,000 

 

COSTO TOTAL (S/.)  164,000.00 

 
 

PRESUPUESTO ESTIMADO CONTINGENCIAS 
 

 
Nº 

 
Descripción 

 
Unid. 

 
Cant. 

Costo 
Unitario 

(S/.) 

Costo 
Parcial 

(S/.) 

Costo  
Total  
(S/.) 

1.1 Unidades móviles   (*) -- -- -- 
1.2 Personal de Contingencias (**) -- -- -- 
1.3 Extintores  contra incendios  Unid. 30 600 18,000 
1.4 Equipos de primeros auxilios Equipo 10 5,500 55,000 

COSTO TOTAL (S/.) 73,000.00 
 

(*)  El Contratista designará un vehículo para que sea utilizado en caso de emergencias. 
(**) El personal de la Unidad de contingencias será el mismo personal que labore en el proyecto, para lo cual 
será debidamente capacitado. 
(***)  Los costos descritos arriba podrán cambiar en base a los requerimientos específicos del proyecto. 
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 Hoja de Trabajo para Análisis de Riesgos de Tareas 
 

Página 1 de 2  PLNG EHS-4

Descripción de la Tarea (Secuencia de 
Pasos): 
1. 
2. 
3. 
4. 
5. 
6. 

 
Haga un aspa en 

el casillero 
correspondient
e al Riesgo 
aplicable 

Haga un aspa en el casillero 
correspondiente a la Medida de 
Control de Riesgo Proyectada o 
Recomendada   (escriba en otros 
casos) 

 Asfixia  Ventilación 
 Suministro de Aire 
 Monitoreo de Aire 

 Exposición 
Química 

 Aislamiento, cierre (Lockout/Tagout) 
 Equipo de Protección Personal 
 Protección Respiratoria 
 Descontaminación/ lavado de ojos/ ducha 

 Polvo Dañino  Eliminación del polvo 
 Equipo de Protección Personal 

 Quemaduras 
Térmicas 
 Superficie 
Caliente 

 Protección contra salpicaduras 
 Aislamiento, Cierre (“Lockout/Tagout”) 
 Equipo de Protección Personal 
 Instalación de cubiertas en equipos 
 Barricadas 

 Resbalones, 
Superficie 
Mojada 

 Superficie limpia 
 Barricadas 
 Caminar Cuidadosamente / Mirando el 

Camino  
 Uso de alguna ruta alterna 

 Tropezones  Reubicación de los riesgos de tropezones 
 Barricadas 
 Uso de alguna ruta alterna 

 Trabajos en 
Altura 
 A más de 4 pies 

 Protección contra caídas, barandas, 
barricadas, cuerdas cortas 

 Electroshock 
 

 Aislamiento, LOTO 
 Pruebas 
 Conexión a tierra 
 Protección de equipo 
 Equipo de Protección Personal 
 Interrupción de la Pérdida a Tierra de los 
cables eléctricos 
 Experiencia eléctrica del equipo de trabajo 

del proyecto 
 Material 
transportado por 
el aire/que vuela 

 Cubierta/Protección 
 Equipo de Protección Personal, Ojos y 

Rostro 
 Equipo de Protección Personal, Brazos y 

Cuerpo 
 Control de Posición 

 Incendio/ 
Explosión 

 Aislamiento/LOTO 
 Prueba/monitoreo de aire 
 Control de fuentes de ignición 
 Implementación de un proceso de 

“Trabajo en Caliente” (Hot work) 
 Equipo de Protección Personal 
 Se cuenta con el extintor correcto 

 Fatiga por 
Calor/Frío 

 Ventilación 
 Chaquetas refrigerantes, etc. 
 Rotación de tareas, tareas compartidas 
 Régimen de Trabajo/Descanso  
 Lugar proyectado para refugio 

 Ruido Fuerte  Protección Auditiva 
 Reubicación del Trabajo 
 Amortiguador de ruidos 

 Poca Visibilidad  La iluminación es adecuada para la tarea 
 Consideraciones nocturnas si el trabajo 
pudiera prorrogarse hasta después de que 
anochezca. 

 Actividades que 
involucren 
levantar, jalar y 
empujar carga 

 Se cuenta con un plan específico (para 
personas, dispositivos, carretas) 
 Se ha diseñado equipo de manipuleo para 
la actividad en cuestión 
 Se conoce/discute la técnica apropiada a 

seguir. 
 ¿Cargas más pequeñas y más livianas? 
 Se cuenta con preparación para un 

"derrame inesperado " 
 Movimiento 
repetitivo 

 Se conoce/discute la técnica apropiada a 
seguir. 

 Uso de herramientas apropiadas, más 
que un manual 

 Buscar ayuda, tomar descansos 
 Buscar asesoría 

 Equipo giratorio  Aislamiento, LOTO 
 Protectores, Barricadas 
 No se deberá usar ropa suelta 
 Posición correcta 

 Puntos de corte   Protectores  
 Posición correcta 

 Objetos 
cortantes 

 Protectores 
 Guantes, zapatos de seguridad o botas 
 Reemplazar la navaja por un cortador 

seguro 
 Objetos que 
caen 

 Asegurar los objetos 
 Protección, cubiertas 
 Casco de seguridad 
 Barricadas 

 Riesgos 
provenientes de 
otras personas 
que trabajan en 
lugares próximos 
(especialmente 
equipo pesado) 

 Comunicación  
 Barricadas 
 Protección 
 Coordinación de Operaciones 

Simultáneas 

 Riesgos para 
otras personas 
que trabajan en 
lugares próximos 

 Comunicación 
 Barricadas 
 Protección 
 Coordinación de Operaciones 

Simultáneas 
 Derrame 
Ambiental 

 Contención 
 Plan de Manejo de Desechos 
 Contenedores de Desechos 
 Otros 

 Respuesta ante 
Derrames 

 Respuesta, Equipo de Protección 
Personal 

 LOTO 
 Incendio y explosión 
  Monitoreo del Aire 

 Almacenamiento 
de Productos 
Químicos 

 Rotulado de Contenedores y Hojas de 
Datos sobre Seguridad de Materiales 
(MSDSs) 

 Productos incompatibles considerados 
(ácidos/bases, productos 
inflamables/oxidantes)  
 Control de daño físico a contenedores 

 Ahogo  Dispositivos de Flotación Personal 
 Barricadas 
 Trabajar con un compañero 
 Dispositivos de alerta 

 Radiación 
Ionizante 

 Monitoreo de Exposición 
 Equipo de Protección Personal 
 Distancia y/o protección 

 Tráfico Vehicular 
Cercano 

 Chalecos de trabajo de colores brillantes 
 Evitar de antemano áreas de tráfico 
 Señalización y luces para alertar a los 

conductores 
 Manejo y 
Vehículos 

 Entrenamiento en el manejo de vehículos 
 Vehículos 4x4 
 Botiquín de Primeros Auxilios y Extintor 

de Fuego  
 Selección de Rutas 
 Identificación de riesgos conocidos 

 Enfermedades 
Contagiosas 

 Examen Médico 
 Vacunación 
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 SÍ NO N/D 
¿Se requiere autorización para esta 
tarea (Trabajo en Caliente – Hot 
Work, Ingreso en Espacios 
Confinados, Rotura de Línea de 
Proceso, LOTO)? 

   

Si fuese así ¿se ha proporcionado 
los procedimientos/políticas del 
cliente? 

   

¿Cuenta usted con herramientas 
y/o equipos apropiados que se 
encuentren en buenas 
condiciones? 

   

¿Ha previsto una ruta de escape?    
¿Este Análisis de Riesgos fue 
revisado con el equipo del proyecto 
a cargo de la ejecución de esta 
tarea? 

   

¿Sus trabajadores están 
entrenados?    

 
 
 
 
 
 
 
Hoja de Trabajo desarrollada por (Persona o Miembros del Equipo)  
 
Nombres:__________________________________________________ 
 
Fecha en que fue desarrollada:_____________ 
 
Revisada con los siguientes Empleados del Proyecto:  
 
__________________________________________________________ 
 
 
__________________________________________________________ 
 
 
__________________________________________________________ 
 
 
__________________________________________________________ 
 
 
__________________________________________________________ 
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ANEXO PREGUNTA Nº 32 

VALORACIÓN DE IMPACTOS AMBIENTALES PARA ESTABLECER LA RELACIÓN 
BENEFICIO/COSTO 

Con el objetivo de establecer una relación que muestre, cualitativa y cuantitativamente, la 
situación ambiental que será ocasionada en el área de influencia directa e indirecta, durante la 
ejecución del proyecto, se ha desarrollado la Matriz de Beneficios y Costos Ambientales, según 
se muestra en los cuadros adjuntos, el cual evalúa globalmente los impactos ambientales del 
proyecto. 
 
Metodología 
 
La metodología utiliza criterios de jerarquizacion mediante el cual se le asigna un peso relativo 
al efecto que pueda tener un impacto sobre la base de su magnitud, importancia a la economía 
local, importancia a la economía regional, y  al sostenimiento ambiental de la zona de influencia 
del proyecto, de manera tal que se obtenga un valor normalizado.  Los valores asignados a 
cada uno de estos criterios para cada impacto son multiplicados por el peso relativo de manera 
tal que se obtiene el valor normalizado. Luego, los subtotales son la suma de los valores 
normalizados obtenidos para cada criterio en un determinado impacto. 
 
Por ejemplo, para el caso del impacto alteración de la calidad del aire, al criterio de significancia 
se le ha asignado un peso relativo de 25% y  un valor de 0.31. Al multiplicarse se obtiene un 
valor normalizado de 0.08. Al criterio importancia local se le ha asignado un peso relativo de 
30% y un valor de 2, al multiplicarse se obtiene un valor normalizado de 0.6, y así 
sucesivamente para los demás criterios. El subtotal es resultado de la suma de los valores 
normalizados obtenidos para cada criterio que para el caso del ejemplo suman 1. 
 
Para establecer la valoración del efecto en la calidad ambiental, se asigna un criterio de 
ponderación para cada impacto ambiental sobre la base de una valoración realizada de forma 
multidisciplinaria que establece el grado de importancia relativa de cada impacto.  El valor 
ponderado asignado se multiplica por el subtotal para obtener la calificación ponderada.  
Finalmente, se suma los resultados parciales de calidad ambiental para obtener el impacto a la 
calidad ambiental de las actividades planteadas. 
 
La homogenización de la valoración de impactos a la calidad ambiental permite la comparación 
entre los impactos negativos y positivos. El proyecto tendrá un beneficio neto si el valor del 
beneficio a la calidad ambiental es mayor que el de degradación de la calidad ambiental. 
 
Resultados 
Los resultados mostrados en los cuadros adjuntos se puede observar, que los impactos 
ambientales negativos producen pérdidas de calidad ambiental en una magnitud de 252 y los 
impactos ambientales positivos producen una ganancia de calidad ambiental en una magnitud 
de 403. Luego, relacionando los impactos ambientales positivos y negativos, en términos de 
calidad ambiental, resulta que el impacto global del Proyecto es beneficioso, en 56% mayor 
que las pérdidas de calidad ambiental ocasionadas, estableciendo una relación beneficio/costo 
ambiental de 1,60. 
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CUADRO MATRIZ DE CUANTIFICACIÓN AMBIENTAL 
IMPACTOS AMBIENTALES NEGATIVOS 

 
 

Criterios de Jerarquizacion  

Significancia 25% Importancia 
Local 30% Importancia 

Regional 15% Sostenibilidad 
Ambiental 30% Impacto Ambiental 

Valor Ponderado Valor Ponderado Valor Ponderado Valor Ponderado 
Subtotal Calificación 

Ponderada 
Calificación 
de Calidad 
Ambiental 

Alteración de la calidad de aire  0.31 0.08 2 0.60 1 0.15 1 0.30 1.13 7 7.89 
Incremento temporal de ruido 
ambiental 0.21 0.05 2 0.60 1 0.15 2 0.60 1.40 10 14.03 
Alteración del relieve de la zona 0.32 0.08 4 1.20 2 0.30 2 0.60 2.18 15 32.70 
Generación de vibraciones 0.31 0.08 2 0.60 2 0.30 2 0.60 1.58 5 7.89 
Riesgo de desestabilización de 
taludes 0.25 0.06 4 1.20 2 0.30 3 0.90 2.46 6 14.78 
Generación de desmonte 0.6 0.15 8 2.40 4 0.60 8 2.40 5.55 15 83.25 
Afectación de suelo 0.6 0.15 5 1.50 2 0.30 2 0.60 2.55 7 17.85 
Riesgo de contaminación de 
suelo 0.4 0.10 3 0.90 3 0.45 2 0.60 2.05 5 10.25 
Modificación del drenaje 
superficial 0.22 0.06 2 0.60 2 0.30 4 1.20 2.16 5 10.78 
Perturbación de la fauna silvestre 0.09 0.02 2 0.60 1 0.15 2 0.60 1.37 5 6.86 
Riesgo de afectaciones a la salud 
y seguridad 0.2 0.05 2 0.60 2 0.30 2 0.60 1.55 5 7.75 
Riesgo de afectación a sitios 
arqueológicos 0.8 0.20 4 1.20 4 0.60 4 1.20 3.20 10 32.00 
Alteración de la calidad visual del 
paisaje 0.2 0.05 1 0.30 1 0.15 2 0.60 1.10 5 5.50 
   100 251.52 
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CUADRO MATRIZ DE CUANTIFICACIÓN AMBIENTAL 
IMPACTOS AMBIENTALES POSITIVOS 

 

 
 

 
 
 
 
 

RELACIÓN BENEFICIO - COSTO AMBIENTAL 
 
 
            
Impacto Global (B/C) 402.625 / 251.52 = 1.60
            

 
 
 

Criterios de Jerarquizacion  

Significancia 25% Importancia 
Local 30% Importancia 

Regional 15% Sostenibilidad 
Ambiental 30% Impacto Ambiental 

Valor Ponderado Valor Ponderado Valor Ponderado Valor Ponderado 

Subtotal Calificación 
Ponderada 

Calificación 
de Calidad 
Ambiental 

Generación de empleo 0.8 0.20 8 2.40 4 0.60 4 1.20 4.40 55 242.00 
Dinamizacion del comercio y 
servicio 0.7 0.18 6 1.80 4 0.60 4 1.20 3.78 35 132.13 
Efectos en la población 
económicamente activa 0.6 0.15 4 1.20 2 0.30 4 1.20 2.85 10 28.50 
          100 402.625 



 

Technical Opinión No. 148-05-INRENA-OGATEIRN-UGAT  

ANNEX I-34 
 



d

d

d

d

d

d

d

d

d

d

d

d

d

d

d

d

d

d

d

d

d

d
d

d
d

d
d

d

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

ROMPEOLAS 

BREAKW
ATER

PLANTA DE LICUEFACCIÓN
LIQUEFACTION PLANT

LINEA DE TRANSMISION          T R A N S M I S S I O N   L I N E

Q
UE

BR
AD

A 
TO

PA
RA

PLAYA MELCHORITA

PUNTA AUQUE

LIMITE DEL ÁREA

PLANT BOUNDARY 

40
0

500

40
0

Km 176

CANTERA GNL-2
GNL-2  QUARRY

CAMINO DE ACCESO

A C C E S S    R
 O A D 

Fdo. Caricatana

Fdo.Chuspa

Santa Beatriz

La Capilla

Hda.El Lucumo

Conoche

Buenavista

Fdo. Lateral Once

Jaguay

Avicola

Avicola Santa Ana

Km 168

PLAYA WAKAMA

PLAYA EL TURNO

PAMPA DEL ÑOCO

PAMPA DE JAGUAY

PAMPA DE VITUCO

LIMA

ICA

V 01

OCEANO PACIFICO
PACIFIC  OCEAN

LUNAHUANA

NUEVO IMPERIAL

GASODUCTO   C A M I S E A  - LI M A        -    CAMISEA GAS PIPELINE

C
AR

R
ETER

A PAN
AM

ER
IC

AN
A    -    PAN

AM
ER

IC
AN

A H
IG

H
W

AY

QUEBRADA CANSACABALLO

V 02

V 03
V 04

V 05V 06

QUEB
RAD

A C
ULE

BRILL
A

RÍO CAÑETE

Cuenca de
la Qda. Topara

Cuenca de
la Qda. Culebrilla

Cuenca del Río Cañete

360000

360000

365000

365000

370000

370000

375000

375000

380000

380000

85
25

00
0 8525000

85
30

00
0 8530000

85
35

00
0 8535000

85
40

00
0 8540000

85
45

00
0 8545000

85
50

00
0 8550000

85
55

00
0 8555000

N

EW

S

LIMA

ICA

HUANCAVELICA

JUNIN

PASCO

ANCASH

AYACUCHO

HUANUCO

Océano Pacífico

UCAYALI

UBICACIÓ N DEPARTAMENTAL
DEPARTMENT LOCATION

PROYECTO / PROJECT:

TITULO / TITLE

FECHA / DATE

07/2005PET - 1236

CANTERA GNL-2 /  GNL-2  QUARRY

Estudio de Impacto Ambiental y Social
Proyecto de Explotación de Cantera GNL-2  Cañete - Perú

Environmental and Social Impact Assessment
GNL-2 Quarry Development Project  Cañete - Peru

MAPA  DE CUENCAS / BASINS MAP

1000 0 1000 2000 Meters

ESCALA: 1/ 100 000

Carretera asfaltada/ Asphalt road

Poblados / Villages

Carretera afirmada / Unpaved road

SIMBOLOS / SYMBOLS

Línea de transmisión  eléctrica 220 kV / Electric transmission line

Quebradas / Streams

Trazo del gasoducto / Pipeline right of way

d

Límite del área  de estudio  GNL2 / GNL-2 Quarry Study Area

Carretera de acceso propuesta GNL-2 / 
Proposed GNL-2 Access Road

Planta de licuefaccion / Liquefaction plant

Ubicación de canteras GNL-2/ GNL-2 Quarry Boundary

Limite Departamental / Department Boundary

Limite de propiedad / Plant Boundary

Area de extracción e Instalaciones de Cantera / 
Quarry Extraction and Complementary Infraestructure Area

M5-13



 
 

Report Nº 118 – 2005 MEM-DGAAE  
 

ANNEX 34 
 



 

Opinión Técnica Nº 148-05-INRENA-OGATEIRN-UGAT  

ANEXO 34 
 
 
Ver Informe Evaluación de las Condiciones Hidrológicas/Geotécnicas Existentes entre las Quebradas 
Culebrilla y Topará.  Tarea 1.- Hidrología y Aguas Subterráneas.  Preparado por Golder Associates 
Perú S.A. 
 



 

RESPUESTA A LAS OBSERVACIONES 
 
 
 

ESTUDIO DE IMPACTO AMBIENTAL Y SOCIAL 
 PROYECTO DE EXPLOTACIÓN DE LA CANTERA GNL-2 

 
 
 
 
 

INFORME N° 27-2006-MEM-AAE/IB 
 
 
 
 
 
 
 
 

PRESENTADO A: 
 

MINISTERIO DE ENERGÍA Y MINAS – MEM 
DIRECCIÓN GENERAL DE ASUNTOS AMBIENTALES ENERGÉTICOS - DGAAE 

 
 
 
 
 

ELABORADO POR: 
 
 
 
 

Walsh Perú S.A. 
Ingenieros y Científicos Consultores 

Calle Ciudad Real 290 – Higuereta, Lima 33 – Perú 
Telf.: 448-0808, Fax: 271-3454 

 
 

Abril, 2006 
 



 
 

 

Informe Nº 27–2006-MEM-AAE/IB 1 

LEVANTAMIENTO DE OBSERVACIONES CONSIGNADAS EN EL  
INFORME N° 27-2006- MEM-AAE/IB 

 
 

El propósito del presente documento es dar respuesta a las observaciones contenidas en el Informe 
Nº 27-2006-MEM-AAE/IB, emitido por el Ministerio de Energía y Minas, con relación al Estudio de 
Impacto Ambiental y Social del Proyecto de Explotación Cantera GNL-2, de la Empresa Perú LNG 
S.R.L. 
 
El Proyecto comprende la explotación del material rocoso en la Cantera GNL-2, cuya finalidad es la 
de suministrar material pétreo para la construcción del rompeolas del complejo portuario para el 
embarque del gas licuado en la planta de Pampa Melchorita. 
 
La Cantera GNL-2 está ubicada en la Quebrada Culebrilla, a la altura del kilómetro 168 de la 
Panamericana Sur, distrito de San Vicente de Cañete, provincia de Cañete, departamento de Lima. 
 
A continuación, sírvase encontrar la respuesta a cada una de las observaciones: 
 
1. Observación Nº 1  

El titular debe presentar los planos a nivel de Ingeniería Básica, debidamente firmados 
por un especialista. 

 
El Plano 1.1 que se adjunta contiene el diseño a nivel de ingeniería básica de los botaderos y su 
ubicación dentro del complejo de la cantera.  En este plano están indicadas las coordenadas, cota, 
capacidad de almacenamiento, secciones longitudinales de los botaderos A, B y C.  El plano 
contiene la firma y sello del especialista. 
 
2. Observación N° 2  

El titular debe presenta los planos a nivel de Ingeniería Básica, debidamente firmados por 
un especialista 

 
Se adjunta los Planos 2.1 y 2.2 con la firma y sello del especialista, desarrollados a nivel de 
ingeniería básica.  El primero muestra la cuenca hidrográfica de la quebrada Culebrilla y a su vez la 
micro cuenca de la cantera.  El otro plano contienen secciones típica de la quebrada en las cotas 
970 (adyacente a la cantera), 882 (aproximadamente 1 km aguas debajo de la cantera) y 345 msnm 
(donde el cauce de la quebrada comienza a extenderse en la llanura desértica), y los tirantes de 
agua generados para una avenida de 150 años de retorno.  Cabe señalar que el tirante de agua en 
cada caso es 9, 15 y 14 cm, respectivamente, de modo que no significa ningún impedimento para el 
tránsito de los vehículos. 
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3. Observación N° 5  
Se requiere al titular que presente los planos del diseño técnico de los polvorines a nivel 
de Ingeniería Básica, debidamente firmado por un especialista. 

 
En los planos 5.1 y 5.2 que se adjuntan se muestran la ingeniería básica para los polvorines 
considerados para el proyecto y la ubicación del área asignada para éstos, respectivamente, y están 
sellados y firmados por el especialista. 
 
El diseño técnico de los polvorines están en función al almacenamiento por categorías clasificadas 
del material explosivo y de acuerdo a lo que dispone el Reglamento de Control de Explosivos de 
Uso Civil D.S. 019-71-IN. 
 
Se construirán tres polvorines: 
 
• Polvorín 1: Para almacenar agentes de voladura. 
• Polvorín 2: Para almacenar dinamitas. 
• Polvorín 3: Para almacenar accesorios de voladura. 
 
Dentro del área reservada, en el Plano 5.1 se indica la ubicación y característica de los polvorines. 
 
En el Plano 5.2 ubicamos el área para polvorines típicos dentro de las instalaciones para la 
explotación de la cantera, en coordenadas UTM está al Norte: N8547294 y al Este: E376739; el 
diseño del Plano 5.1 y Plano 5.2, están a nivel de ingeniería básica y están sellados y firmados por 
el especialista 
 
4. Observación 7  

Presentar el programa de disparo de voladura por día, que se desarrollara en la 
explotación de la cantera, sabiendo que ya se tiene todas las medidas de seguridad.  

 
En operaciones mineras a cielo abierto, de acuerdo al Art. 228 del Reglamento de Seguridad e 
higiene Minera, la voladura siempre será hecha durante el día, y a una misma hora, de preferencia a 
fin de guardia o durante el refrigerio al medio día, teniendo especial cuidado de comprobar que los 
trabajadores hayan salido fuera del área de disparo a una distancia radial mínima de 500 metros del 
mismo. 
 
El programa para la voladura será a las 3 p.m., que es el horario previsto para el cambio de guardia 
y a las 12:00 am (medio día) durante el refrigerio.  
 
La hora y lugar de la voladura será indicada en carteles debidamente publicados para el 
conocimiento de la supervisión y trabajadores en general. 
 
En la explotación de la cantera, la voladura será una actividad que se desarrollará simultáneamente 
en uno o más frentes de trabajo y en uno o más bancos, de tal manera que permita cubrir los 
objetivos de producción.  
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Antes del disparo se emitirán señales sonoras preventivas.  Las alarmas sonoras se activarán por lo 
menos 10 minutos antes del inicio del disparo y se mantendrán encendidas continuamente hasta la 
culminación del disparo.  El alcance de la señal sonora será de por lo menos 500 metros de radio y 
será complementada por otros medios de comunicación. 
 
5. Observación N° 8  

Se requiere al titular plantear un método de mitigación para las emisiones de partículas 
(polvo) en la zaranda vibratoria, por lo menos una aspersión de agua antes de pasar por 
la zaranda o durante la operación de la clasificación por la malla 8”, por medida de salud 
ocupacional.  
Asimismo, debe ubicar tres estaciones de monitoreo: uno para las emisiones de 
partículas de la zaranda vibratoria y un punto para la calidad de aire a una distancia de 
100 metros de la zaranda vibratoria, según como se ubica la dirección del viento y otro 
punto para el control del ruido. 

 
Los materiales que pasarán por la zaranda serán fragmentos de roca y se espera que el contenido 
de suelo sea mínimo y, por consiguiente, será mínima la generación de polvo.  No obstante lo 
mencionado, para mitigar los impactos que pudieran tener las emisiones de polvo en el personal 
que trabaja en las zarandas, se implementará las siguientes acciones, conforme a lo previsto en el 
Reglamento de Seguridad e Higiene Minera: 
 
• Se dotará a todo el personal que trabaje en la zaranda el equipo de protección personal (EPP) 

adecuado, que comprende, sin carácter limitativo: respiradores, paños de franela, lentes de 
seguridad para atenuar el impacto de partículas, protectores de oído, cascos protectores, 
mameluco, guantes, botas de seguridad; bidones de agua en el lugar de trabajo para el 
consumo permanente del personal. 

• Se programarán exámenes médicos cada 6 meses para todo el personal que trabaje en la 
zaranda.  De esta manera se monitoreará la salud de los trabajadores respecto a la respiración 
de polvo. 

• Para casos extremos de emisión de polvo, se tendrá instalado aspersores de agua, en particular 
en la zaranda de clasificación del material por la malla 8”. 

• Se instalarán tres estaciones de monitoreo de aire en un radio de 100 metros de la zaranda, 
tanto para medir la calidad del aire como para medir el nivel del ruido generado en las 
operaciones.  Los controles inicialmente serán a periodos cortos (ínter diarios, semanales) y se 
irán espaciando en el tiempo conforme se determinen patrones de referencia para la 
periodicidad de los controles. 

 
6. Observación N° 10  

Se requiere al titular que presente los planos, diseños y gráficos a nivel de Ingeniería 
Básica, debidamente firmados por un especialista. 

 
• Los planos adjuntos se presentan conforme al requerimiento de la observación, con el sello y 

firma del especialista. 
• El Plano 10.1 muestra el contexto geológico del ámbito de la cantera y el tamaño del tajo 

proyectado, a manera de ilustrar le reducida extensión que representa la explotación prevista 
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respecto a la extensión que abarca en el plano la unidad geológica seleccionada para la 
cantera.  

• Los planos 10.2 a 10.5 sustentan el cálculo de reservas que se ha efectuado para estimar las 
reservas probadas y probables de la cantera, los cuales sustentan a su vez la disponibilidad del 
material rocoso para cubrir la demanda del material pétreo para la construcción del rompeolas. 

• Los Planos10.3, 10.4 y 10.5 contienen las secciones que sustentan el cálculo de reservas. Se 
muestran las 17 secciones transversales cada 50 metros.  En cada sección está considerada el 
área de desbroce, el área útil y el área de extensión, asumido conservadoramente en 50 m.  Las 
reservas probadas y probables de roca útil para rompeolas en la cresta seleccionada para la 
cantera se han estimado en 46.66 Mm3 y 11.38 Mm3, respectivamente.  

• Los Planos 10.6, 10.7, 10.8, 10.9, 10.10, 10.11, 10.12 y 10.13 están relacionadas a las 
investigaciones geotécnicas que se han llevado a cabo para determinar la factibilidad técnica de 
la cantera.  Los dos primeros contienen la información geológica detallada de la cantera, la 
ubicación e interpretación de las líneas sísmicas ejecutadas, los puntos donde se han tomado 
datos continuos de las discontinuidades para la evaluación estadística de éstas orientada a 
definir los sistemas de fracturas y los tamaños de bloques que generan.  Los otros 6 planos 
muestran las concentraciones de polos de las fracturas y las características de los sistemas de 
fracturas identificadas en cada estación de registro. 

• Los Planos 10.14, 10.15, 10.16 y 10.17 corresponden al análisis cinemático de las 
discontinuidades del macizo en relación de los taludes de la cantera, con la finalidad de definir 
la inclinación de los taludes de corte.  

 
7. Observación Nº 11  

Presentar los Planos del Perfil Geológico y de las Reservas Probables a nivel de 
Ingeniería Básica, Debidamente Firmados por un Especialista. 

 
Los Planos 10.1, 10.2 y 10.3 adjuntos sustentan la respuesta a esta observación, y están sellados y 
firmados por el especialista. 
 
8. Observación Nº 12  

Se requiere al titular que presente un Plano en coordenadas UTM, escala adecuada 
debidamente firmado por un especialista. Dicho plano debe presentarse a nivel de 
Ingeniería Básica.   

 
El Plano 12.1 que se adjunta está referido a coordenadas UTM y está a escala 1:5,000, con 
información a nivel de ingeniería básica y debidamente sellado y firmado por el especialista 
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9. Observación Nº 13  
♦ El titular debe presentar el plan de manejo ambiental de los lodos que se generaran 

en la etapa de perforación.  
♦ Se requiere al titular que presente los diseños a un Nivel de Ingeniería Básica, 

teniendo datos de campo de la exploración. 
 
• Los taladros serán perforados con track drills, para lo cual, se prevé la operación de dos 

unidades y otra unidad en stand by, por lo menos.  Los equipos en referencia utilizan aire 
comprimido para el barrido del detrito producido y, en consecuencia, no habrá generación de 
lodo.  

• Los planos 13.1 y 13.2 que se adjuntan respecto a esta observación están a nivel de ingeniería 
básica y debidamente sellados y firmados por el especialista.  Los valores estimados en el 
diseño de la voladura guardan concordancia con los datos experimentales llevados acabo en 
Agosto/2005 (Anexo 13a). Estos valores lógicamente experimentarán ajustes conforme a la 
variación de la calidad de roca y a la demanda de los tamaños requeridos en un momento dado 
de la explotación. 

 
10. Observación Nº 14   

Se requiere al titular que presente los planos y diseños a nivel de Ingeniería Básica, 
debidamente firmados por un especialista 

 
Los planos 14.1 y 14.2 que se adjuntan están a nivel de ingeniería básica, debidamente sellados y 
firmados por el especialista. 
 
En el Plano 14.1 muestra la malla de perforación y la distribución de carga explosiva: Carga de 
fondo, taco intermedio con detritos de roca, la carga de columna y el taco superior con detritos de 
roca.  También se especifica la geometría de la malla de perforación y los rangos de valores de 
cada uno de los parámetros.  
 
En el Plano 14.2 se especifica la secuencia de voladura controlada.  Puede observarse en la línea 
del precorte la cantidad de taladros que se tiene que perforar, y en la vista del corte A-A´, las 
indicaciones para amortiguar la onda y limitar la proyección del material disparado, la secuencia 
temporizada de retardos y la ubicación de mallas pesadas o sacos de arena para evitar la 
proyección de fragmentos de roca en superficie.  
 
11. Observación Nº 15   

Se requiere al titular que presente los planos y diseños a nivel de Ingeniería Básica, 
debidamente firmados por un especialista. 

 
El Plano 15.1 que se adjunta está elaborado a nivel de ingeniería básica, y está sellado y firmado 
por el especialista.  En este plano se muestra el desarrollo de la cantera a los 6, 12 y 18 meses. 
Contiene las tres fases correspondientes y secciones donde mediante colores se ha diferenciado las 
porciones de roca que se explotarán semestralmente en la cantera.  
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12. Observación Nº 16   
Se requiere al titular que explique a más detalle  la tabla 16-1 de Suministro de calidad y 
cantidad de roca para la construcción del rompeolas e indicar si el volumen (m³) total es 
de 1879,000 ó es de 1579,000 m3 

 
El Cuadro 16-1 indica la distribución del tamaño de los fragmentos de roca requeridos para la 
conformación del rompeolas, así como las cantidades correspondientes.  Cabe señalar que la 
cantidad correcta es 1 879,000 m3 de material colocado.  En el documento último observado, por 
error de digitación se indicó 349,500 m3 para el núcleo, en lugar de 649,500 m3, que es lo que 
realmente corresponde, tal como se indica también en el plano 28.4. 
 
Cuadro 16-1 Suministro de calidad y cantidad de roca para la construcción del rompeolas 

 
Capa Peso de la roca patrón Volumen (m3) 

Estratificación 0.01-1 Kg. 126,000 

Filtro 1 Kg.-1tn 507,500 

Núcleo 50 Kg.-6 tn 649,500 

Armadura 2-8 2-8 tn 436,500 

Armadura 6-10 6-10 tn 159,500 

Total  1,879,000 

 
Los tamaños, cantidad y gradaciones indicadas en la tabla precedente y en el plano 28.4 toman 
como base el diseño del proyectista.  Se puede observar que el proyecto considera la utilización 
máxima posible de la variedad de tamaños de roca producida en la explotación de la cantera, 
incorporando los materiales más pequeños en el núcleo del rompeolas y los más grandes en la 
parte exterior, formando la coraza para mitigar el impacto de las olas y de las corrientes marinas. 
 
13. Observación Nº 17   

Se requiere la titular que presente las siguientes observaciones: 
♦ Presentar el Diagrama de flujo del proceso de la planta de clasificación. 

 
El Plano 17.2 adjunto contiene el diagrama de flujo del proceso de clasificación.  
 

♦ Presentar la capacidad de Instalación y capacidad operativa de la planta de 
clasificación e indicar cuanto de material se clasificará por día. 

 
En el diagrama de flujo del plano 17.2 se muestra que la selección de la roca grande se efectuará 
en la cantera, mientras que el material restante será transportado por camiones a una zaranda con 
capacidad de 300 ton/hora para la obtención del material de Filtro y Núcleo del rompeolas.  El 
material que no cumplan con los tamaños especificados para los materiales C y D, es decir 
fragmentos con menos de 1 Kg. serán almacenados y luego transportados a una chancadora con 
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capacidad para procesar 100 ton/hora, que entregará mediante faja a una zaranda el material 
triturado para la obtención del material de base del rompeolas. 
 

♦ Que medidas de mitigación se implementara para controlar las emisiones de 
partículas en la planta de clasificación. 

 
El control y mitigación para las emisiones de las partículas de polvo están expuestas en la respuesta 
a la observación 8 de este documento. 
 

♦ El titular debe aclarar quien será el responsable de la operación de la cantera y de la 
seguridad de los trabajadores, el contratista o la empresa PERU LNG, si en caso sea 
el Contratista, cómo se delegará esta responsabilidad.  

 
PERU LNG es titular de la concesión minera Cantera GNL 2, y como tal es el único responsable 
frente al Estado por las obligaciones que asume como titular minero y bajo el Estudio de Impacto 
Ambiental en evaluación. Para la explotación de la mencionada Cantera, PERU LNG utilizará un 
Contratista debidamente calificado para estos trabajos, y que será responsable de la ejecución de 
todas las actividades necesarias para la explotación del derecho minero. La relación entre el 
Contratista y PERU LNG se regirá por el contenido del Contrato que se suscriba. Tan pronto PERU 
LNG elija al Contratista, lo pondrá en conocimiento de la DGAAE.  
 

♦ El titular debe especificar que trabajos de la actividad de la explotación de la cantera 
se desarrollará en el turno de noche. y cuales son las medidas de seguridad 
(Programa de seguridad) 

 
Las actividades del proceso productivo seguirán la siguiente secuencia: preparación de la cantera, 
perforación, voladura, clasificación y carguío, transporte, y trabajos en el área de almacenamiento 
temporal.  Las operaciones se desarrollarán las 24 horas, a excepción de las voladuras que se 
desarrollará únicamente en el turno de día. En general, para las actividades que se desarrollarán en 
el turno de noche, las medidas de seguridad que se adoptarán incluyen: 
 
• La instalación de reflectores luminosos en las áreas de trabajo. 
• La instalación de letreros reflectivos de seguridad vial en las zonas de tránsito vehicular, así 

como la instalación de letreros reflectivos de seguridad industrial en las áreas donde se 
desarrollarán los trabajos. 

• Llevar un estricto control del horario de trabajo en cada trabajador, a fin de evitar exceder su 
horario normal de trabajo (de ley), evitando el desgaste de personal, y proveyendo los 
descansos oportunos y la alimentación adecuada. 

• Mantener activos los sistemas de comunicación y de emergencia a fin de poder atender y 
controlar cualquier situación de manera efectiva y eficiente. 

• Los equipos móviles estarán provistos de circulinas (o luces estroboscópicas) y señales 
reflectivas. Asimismo, contarán con sistemas de alarma de retroceso. 

• El personal portará lámparas y/o linternas a batería y equipos de protección personal con cintas 
reflectivas y apropiados para las faenas nocturnas. 
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♦ Indicar claramente sobre el transporte de la roca desde:  
- La cantera al PCA, 

• Se ha previsto que el material producido de cantera será transportado a la plataforma de 
clasificación y almacenamiento (PCA) con el siguiente equipo o capacidad  equivalente: 

• Camiones volquete fuera de carretera con capacidad de 60 a 90 tm.  Cuatro camiones mineros 
pesados con una capacidad de 90 tm o, alternativamente, ocho camiones con una capacidad de 
45 tm serían utilizados para recolectar la roca del lugar donde se realiza la voladura y entregarla 
a la zona de almacenamiento.  La roca producto de la voladura será manipulada y cargada 
utilizando el siguiente equipo:  

• Cargador frontal sobre ruedas con capacidad mínima de 9 m3, (tipo   Cat-992, etc.). 
• Excavadora sobre oruga con capacidad a la volante mínimo de 320 HP, (tipo Cat-385, etc.), con 

aditamento de tenaza para levantar bloques grandes. 
• Tractor bulldozer con potencia a la volante de 300 HP, (tipo Cat-D8R, etc.) 
• Excavadora sobre oruga con martillo hidráulico y capacidad a la volante mínimo de 200 HP (tipo 

Cat-330, etc.). 
 

- Cantera – Punto de embarque Playa Melchorita  (K3) 
 
Ningún camión se desplazará directamente desde el lugar de voladura hasta la zona de 
almacenamiento K3.  Todos los materiales del lugar de voladura serán transportados a la plataforma 
de clasificación y almacenamiento (PCA). Todo este material será acarreado por los camiones 
mineros pesados y éstos no serán utilizados para la distancia de acarreo más larga hasta la zona de 
almacenamiento K3 en la locación de Melchorita.  Estas medidas han sido previstas por razones de 
seguridad para evitar que haya camiones estándar efectuando maniobras conjuntamente con los 
grandes camiones mineros. 
 

- PCA – Punto de embarque Playa Melchorita, mencionando la frecuencia de 
transporte diarios, cantidad y capacidad de los Volquetes, remolques y semi -
remolques con plataformas, ya que en la Modificación del EIA Proyecto de 
Exportación de GNL Pampa Melchorita, Perú, mencionan otros datos referentes 
a la capacidad de los volquetes, remolques y semi remolques con plataformas. 

 
Se ha previsto que el material producido de la cantera será transportado de la plataforma de 
clasificación y almacenamiento (PCA) a la zona de almacenamiento K3 en la locación de Melchorita 
(utilizando el camino privado de transporte de la cantera – mantenido y operado por el contratista de 
PLNG) con el siguiente equipo o capacidad equivalente: 
 
• Camiones volquete pesados estándar para carretera con capacidad de 20 tm, tales como el 

Volvo NL12.  Se utilizarán alrededor de 40 camiones de este tipo durante la etapa pico de 
acarreo.  La capacidad diaria de transporte durante esta etapa pico será de alrededor de 4 400 
tm por día, asumiendo 2 turnos de hasta 10 horas.  Con esta combinación, la frecuencia será de 
alrededor de 11 ciclos por hora.  Este es el tipo de camión que está normalmente disponible en 
el mercado local peruano. 
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• El número de ciclos se reduciría si como parte de la flota se utilizara un camión equipado con 
trailer con una capacidad útil mayor. Estos cambios reducirían el número de camiones 
requeridos así como el flujo de tráfico en el camino privado de acarreo.  Ejemplos de esta mayor 
carga útil son: 
1. Se pueden fabricar algunos camiones pesados con trailers tipo volquete de 12 m de tres 

ejes con una carga útil de hasta 50 tm para ser utilizados en este trabajo. 
2. Algunos camiones volquete de 20 tm pueden tener un trailer adicional tipo carreta con una 

capacidad agregada de 25 tm, dando un total de 45 tm. 
Todos estos tipos de combinaciones de camiones serán cargados mediante un cargador 
frontal sobre ruedas con capacidad mínima de 9 m³ (tipo Cat-992, etc.) y una excavadora 
sobre oruga con capacidad a la volante mínimo de 320 HP, (tipo Cat-385, etc.), con 
aditamento de tenaza para levantar bloques grandes.  El camino privado de acarreo desde 
la zona de clasificación hasta la zona de almacenamiento K3 será mantenido con una 
niveladora, rodillo y camiones de agua durante el período de transporte de rocas. 

 
♦ Presentar un Plano en coordenadas UTM, a escala adecuada, debidamente firmado 

por un especialista, el Punto de embarque en la Playa Melchorita donde se 
almacenara la roca y medidas a tomarse  

 
Se adjunta el plano 17.3 solicitado, con el sello y firma del especialista. La coordenada del punto 
solicitada es N 8535,130 y E 358,532. 
 

♦ Presentar el plano de distribución General de las todas las instalaciones del 
proyecto en coordenadas UTM y a escala adecuada, a nivel de Ingeniería Básica, 
debidamente firmado por un especialista. 

 
Se adjunta el Plano 17.1, elaborado a nivel de ingeniería básica, referido a coordenadas UTM, a 
escala 1:5,000, y con el sello y firma del especialista. 
 
14. Observación Nº 18  

Se requiere al titular presentar información para el almacenamiento del agua para uso de 
consumo humano e industrial. 

 
El agua para consumo humano será embotellada, mientras que el agua industrial podrá provenir de: 
 
1. Río Cañete, para cuyo efecto deberá contarse con la autorización del ministerio de Agricultura y 

de la Junta de Riego del río Cañete. 
2. Pozos de agua debidamente autorizados por el ministerio de Agricultura. 
 
Se prevé contar con un tanque de almacenamiento de 5 000 galones en la cantera. 
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15. Observación Nº 20   
Los mapas y planos presentados no están debidamente firmados, se requiere al titular 
que presenten los siguientes mapas debidamente firmados: Mapa de Ubicación del 
proyecto, Ubicación del área de operaciones cantera GNL-2, Mapas de Unidades 
Catastrales, Mapa de cuencas visuales y mapa de imagen Satelital, debidamente 
firmados.  

 
En el Anexo 20, se adjuntan una copia firmada de los mapas indicados 
 
16. Observación Nº 28  

El titular debe volver a presentar la figura 28.1 (MAPA GEOLOGICO) y figura 28.2 (MAPA 
GEOLOGICO), de una manera legible y a una escala adecuada; la información de 
geología, geología estructural, geomorfología y neodinámica externa debe de ser 
correlacionada con estos planos. 

 
Se anexa los planos 28.1 y 28.2 mejorados, legibles y debidamente sellados y firmados por el 
especialista.  Ahora que el plano es plenamente legible, podrá verificarse que la información 
consignada está concordada con el texto presentado anteriormente para la absolución de esta 
observación. 
  
17. Observación Nº 29  

El titular debe indicar cual es la especialidad del Ing. José Quinteros Chávez CIP 39326, 
quien firma gran parte de la información geotécnica. 

 
José Hermis Quinteros Chávez es Ingeniero de Minas con CIP 39326.  Cuando se presentó el 
anterior pliego de respuestas se adjuntó el certificado de habilidad correspondiente, otorgado por el 
Colegio de Ingenieros del Perú. 
 
18. Observación Nº 30  

Presentar los planos a escala adecuada en coordenadas UTM, a nivel de Ingeniería 
Básica, debidamente firmados por un especialista. 

 
Con relación a esta observación, los planos 1.1, 12.1 y 15.1, incluyen la ingeniería básica de los 
botaderos, del tajo y la evolución de la cantera semestralmente, respectivamente.  Estos planos 
muestran las modificaciones que experimentará el medio geológico.  Están sellados y firmados por 
el especialista. 
 
En el Plano 1.1, se puede ver con objetividad el modelo geológico generado por los botaderos 
proyectados, mientras que el plano 12.1 ilustra el perfil final que tendría la cantera de roca. En 
ambos casos se indica claramente el terreno natural, a modo de que los cambios en el medio sean 
fácilmente reconocibles tomando esta referencia. 
 
Así también, en el plano 15.1 se muestra la progresión semestral de la cantera, tanto en planta 
como en secciones transversales y longitudinal. 
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19. Observación Nº 32  
La empresa deberá remitir los resultados del informe del Proyecto de Evaluación 
Arqueológica aprobado por el INC, la Resolución Directoral Nacional Nº 1354 (de fecha 
30-09-2005) para la expedición de CIRA, los resultados del CIRA, para deslindar daños 
que podrían afectar la existencia de vestigios arqueológicos en el área del Proyecto de la 
Cantera GNL-2. 

 
En el Anexo 32 se presenta la Resolución Directoral Nacional No 1354 del 30 de setiembre del 2005 
así como el Informe del Proyecto de Evaluación Arqueológica aprobado por el INC. 
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1.0 INTRODUCTION 

This report covers the results taken from the Test Blast Program made by San Martin 
in the GNL2 quarry, property of Peru LNG, located in Quebrada Culebrillas, Cañete, 
Lima, Perú. 

The tests were carried out during the month of August 2005 after completing several 
auxiliary works to reach the test platform at elevation 1150 masl. Two tests were 
finally completed and recorded.  

2.0 OBJECTIVES 

This report covers all the fragmentation tests performed in the quarry GNL2 as 
requested by the Client, inside the LNG P005-002 contract frame. 

It was developed according to the technical aspects of blasting corresponding to a 
surface blasting operation with the purpose to obtain large rock blocks to build an 
offshore breakwater. 

3.0 REFERENCES 
• Operation Procedures for Surface Mining: 

OPE-PRO-005 Procedimiento para Perforación - rev. 0. 
OPE-PRO-006 Procedimiento para Voladura – rev. 0. 

• Safe Working Procedures (PETS)  
No 004: “Perforación” 
No 005: “Voladura” 

• Service Contract # LNG-P/005-0002 – Work Order No. 1 

• Golder’s Geotechnical Report – Culebrilla Quarry 

• DECLARACION JURADA AMBIENTAL PARA LA EXPLORACION DE LA 
CONCESION MINERA “CANTERA GNL 2”, May 2005. 

 
4.0 TECHNICAL DATA 

The hole diameter was constant: 3” (75 mm). 

The first test was made on August 17. It covered 9 holes with the following design 
parameters:  

Bench Height:  10 m 
Spacing:  2.5 m 
Burden:   3.5 m 
Hole Diameter:  3” (75 mm) 
Number of holes: 9  

Two set of holes were charged according to the following data (See Figure 1 and 
Appendix #2): 
First Set (Project #1A): Holes # 1, 2, 3 & 4 

Bottom charge = 3.7 m 
Powder Factor = 0.060 kg / MT 
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Second Set (Project #1B): Holes # 5, 6, 7, 8 & 9 
Bottom charge = 4.8 m 

    Powder Factor = 0.075 kg / MT 

The density of the rock was taken from the Golder’s report. A value of 2.65 MT/m3 
was used for all calculations. 

 

Figure 1: Pattern for first test blast. 

 
 

 
Figure 2: Front view of the projects 1A and 1B before blasting. 

 

The second test was made a week later, on August 24. Two types of arrangements 
were used to charge the column. The drill pattern for the second test is shown on the 
following drawing: 
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Figure 3: Pattern for second test blast. 

 

 

Figure 4 Front view of the project 2A (left) and 2B (right) before blasting. 

The hole diameter was constant: 3” (75 mm). 

The second test covered 15 holes with the following design parameters:  
Bench Height:  10 m 
Spacing:  2 m 
Burden:   3 m 
Hole Diameter:  3” (75 mm) 
Number of holes: 15  

Two set of holes were charged according to the following data: 
First Set (Project #2A): Holes # 1 to 8 
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Bottom charge = 7.0 m 
    Powder Factor = 0.15 kg / MT 
    Stemming height = 4.0 m 
 
Second Set (Project #2B): Holes # 9 to 15 

Bottom charge = 7.0 m 
    Powder Factor = 0.15 kg / MT 
    Stemming height = 1.5 m (column airbag). 
4.1 Drilling Start Data 

This part contains the information related to the drilling parameters used in both tests, 
including initial surveying data. 

Please, refer to Appendix 1. 

4.2 Blasting Start Data 

This part contains data used for the calculation and design of blasting. For the 
purpose of the test, it was divided in two groups: Drilling and Charging.  

Please, refer to Appendix 2. 

4.3 Weighing Results 

Due to the fact that tests 1A, 1B and 2B did not produce any displacement of blasted 
rock onto the platform 1140 masl, it was impossible to select or measure any rock 
without additional mechanical work (push with a bulldozer) or secondary blasting. 
Only, project 2A was accounted as a valid result to register.  

Project 2A material could be selected, weighed and sorted. 

The results shown in the appendix #3 are divided into two groups: one group 
corresponding to the project 2A which could be measured and weighted. The second 
group, corresponding to the project 2B, could not be effectively measured since no 
rock displacement occurred. However, we were able to measure rocks on the bench 
face that required some minor mechanical work to dislodge them form their positions. 
This data is shown shadowed in the final report. 

Projects 2A and 2B rocks were measured in the three basic dimensions: height, 
length and width. These values produce a theoretical volume.  

We first grouped rocks according to their apparent sizes (size range). Then we 
individually weighted a good percentage of the rocks within each range and then 
measured them. By doing it, we were able to determine a volume to weight factor that 
was used to determine the weight of the remaining rocks within the predetermined 
size range. This methodology allowed us to expedite the sorting process without 
affecting quality of the results. The goal of the whole process was to determine the 
percentage of rock blocks larger than 5 MT, although all types of statistical analysis 
can be conducted on the raw data included in this report. 
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Figure 5: Project 2A (to left) & Project 2B (to right) after blasting. 

 

 
Figure 6: Measuring rocks with a simple vernier. 
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Figure 7: Wheel loader and 15 MT scale in weighing process. 

Please, for weighing results refer to Appendix 3. 

4.4 Table of screening results 

All material smaller than 2 MT from project 2A test was passed through a static, single 
deck screen with 8” spacing between bars. 

The material retained by the screen (bigger than 8”), was 215.8 m3 of loose material. 
Material smaller than 8” was 277 m3. At the end, surveyed volume material form test 
2A (1,272 MT) is equal to sum of all measured components: rocks bigger than 2 MT, 
material smaller that 2 MT but bigger that 8” and material smaller that 8”. The method 
to close this equation is shown on the data sheet for test 2A where an apparent loose 
density value for materials smaller than 8” was obtained that corroborated field 
estimates. 

 
Figure 8 Static screen (8” opening) on platform 1140. 
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Please, refer to Appendix 4. 

5.0 TEST RESULTS 

 5.1. Statistic Proportions 

Test Blast #2A
16.2%

11.1%

11.2%

27.5%

34.0%

100.0%

Start Weight:       
1272 tm

2 tm < % Roca < 5 tm:   
142.4 tm

20 kg (8") < % Roca < 2 tm: 
350.1 tm

% Roca < 20 kg (8") :     
432.2 tm

% Rock > 10 TM

MATERIAL ON 
BENCH WEIGHT

(TEST 2A)
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% Rock > 10 TM

2 TM < % Rock < 5 TM

% Rock > 20 kg

% Rock < 20 kg

5 TM < % Rock < 10 TM

8"

2 TM

5 TM

5 tm < % Roca < 10 tm:   
140.7 tm

 

Figure 9: Proportions of the results on Project 2A. 

As illustrated in Figure 9, the proportions of the material obtained from the 2A test 
blast were registered by classifying them into four big groups: 

• 5MT < %Rock < 10 MT 
• 2 MT < %Rock < 5 MT 
• 20 kg (8”) < %Rock < 2 MT 
• %Rock < 20 kg (8”) 
 

The results are shown in Appendix 5. 
5.2. Ratio Curves 

Results of % of Armor Rock bigger than 5 MT were plotted against the ratio 
Burden/Spacing and Powder Factor. However, since just one set of results were 
available for these curves (Test 2A), percentages shown for Tests 1A, 1B and 2B are 
only estimates for these curves. 

Please, refer to Appendix 6. 

6.0 CONCLUSIONS 

After two test blasts, besides the quantitave numerical results, qualitatively, it is clear 
that it is possible to obtain rocks above 5 MT from this quarry. It would also be 
possible to produce the material required as core, filter and bedding. 

During the production stage, the design parameters for drilling and blasting shall be 
adjusted to suit the contractor’s experience and equipment. 

It must be clear that this kind of rock, granodiorite, is hard and abrasive. During the 
test, several drill bits and rods were trapped and lost due to the natural fissures in the 
rock. In both tests, it was used 3 meter long (¾” diameter) rods with 75 mm (3”) 
ballistic bits. An overall penetration rate of 4.5 m/hr was achieved. 
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7.0 APPENDIX 
Appendix 1 – Drilling Start Data: Test Blast #1 & #2 
Appendix 2 – Blasting Start Data: Test Blast #1 & #2 
Appendix 3 – Table of weight results: Test Blast #2 
Appendix 4 – Table of screening results: Test Blast #2 
Appendix 5 – Statistic of Proportions: Test Blast #2 
Appendix 6 – Ratio Curves: Test Blast #2 
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DRILLING START DATA: TEST BLASTS #1 & #2 



Rev. 1

Fecha: August 17, 2005
Página: 1 de 1

Test #: 1

Material type: Granodiorita

Drill holes Location:

N º Taladro Este (UTM) Norte (UTM)

1.0 376799.065 8548018.094

2.0 376800.867 8548019.827

3.0 376802.669 8548021.56

4.0 376804.471 8548023.293

5.1

5.2

5.3 376806.273 8548025.025

6.0 376808.075 8548026.758

7.0 376809.877 8548028.491

8.1

8.2 376811.679 8548030.224

9.1

9.2 376813.482 8548031.957

Realizado por:
Observations:

Project 1A Revisado por :

Project 1B Aprobado por :

E. GAMBINI

J. DURAN

L. CARBAJAL

Dwg.

SM-QP-TOPO-01BLAST TEST PROGRAM  - GNL2 QUARRY

SURVEYING REPORT

D:\MSM\Hunt Oil\Test Blast Program\Communicatios\Weekly report #6\Formatos prueba 1.xls-Topografia
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Fecha: August 17, 2005

Página: 1 de 1

Test Number: 1

Bench Height: 10 m

Material Type: Granodiorita Spacing: 2.5 m

Burden: 3.5 m

Hole Diameter: 3 inches

Number of holes: 9

Hole N º East (UTM) North (UTM) Elevation 
(masl) Depth (m) Observations

1.0 376799.065 8548018.094 1150.4 10.5 Usable

2.0 376800.867 8548019.827 1150.5 11.2 Usable

3.0 376802.669 8548021.56 1150.4 10.9 Usable

4.0 376804.471 8548023.293 1150.6 11.0 Usable

5.1 3.0 Damaged by loosing bits. Unrecoverable hole.

5.2 5.0 Damaged by loosing bits. Unrecoverable hole.

5.3 376806.273 8548025.025 1150.4 11.2 Usable

6.0 376808.075 8548026.758 1150.5 10.8 Usable

7.0 376809.877 8548028.491 1150.6 11.3 Usable

8.1 4.5 Damaged by loosing bits. Unrecoverable hole.

8.2 376811.679 8548030.224 1150.7 11.1 Usable

9.1 2.5 Damaged by loosing bits. Unrecoverable hole.

9.2 376813.482 8548031.957 1150.7 11.0 Usable

Realizado por:
Observaciones:

Revisado por :

Aprobado por :

E. GAMBINI

J. DURAN

L. CARBAJAL

SM-QP-PERF-01BLAST TEST PROGRAM  - GNL2 QUARRY

DRILLING REPORT

Rock cracking pattern affected the drilling performance.

D:\MSM\Hunt Oil\Test Blast Program\Communicatios\Weekly report #6\Formatos prueba 1.xls-Perforación
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Test Number: 2

Material Type: Granodiorita

Drilling Holes Location:

Hole N º East (UTM) North (UTM)

1.0 376794.977 8548012.476

2.0 376796.242 8548014.114

3.0 376797.619 8548015.647

4.0 376798.156 8548017.510

5.0 376799.420 8548019.117

6.0 376800.988 8548020.539

7.0 376802.324 8548021.991

8.0 376803.605 8548023.507

9.0 376804.762 8548025.000

10.0 376806.146 8548026.447

11.0 376807.565 8548028.009

12.0 376809.320 8548029.167

13.0 376810.974 8548029.946

14.0 376812.856 8548031.054

15.0 376814.517 8548031.952

Realizado por:
Observations:

Revisado por :

Aprobado por :

E. GAMBINI

J. DURAN

SM-QP-TOPO-01BLAST TEST PROGRAM  - GNL2 QUARRY

REPORTE DE TOPOGRAFÍA

D. REATEGUI

D:\MSM\Hunt Oil\Test Blast Program\Communicatios\Reporte Final\Report\Formatos Prueba 2, rev1.xls-Topografia
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Test Number: 2

Bench Height: 10 m

Material Type: Granodiorita Spacing: 2 m

Burden: 3 m

Hole Diameter: 3 inches

Number of holes: 15

Hole N º East (UTM) North (UTM) Elevation 
(masl) Depth (m) Observations

1 376794.977 8548012.476 1150.309 11.10 Roca compacta, pocas fracturas.

2 376796.242 8548014.114 1150.350 11.10 Roca compacta, pocas fracturas.

3 376797.619 8548015.647 1150.446 11.20 Roca muy fracturada al fondo del taladro. Se perdio sarta.

4 376798.156 8548017.510 1150.367 11.00 Roca fracturada.

5 376799.42 8548019.117 1150.633 11.10 Roca fracturada.

6 376800.988 8548020.539 1150.616 11.20 Roca fracturada.

7 376802.324 8548021.991 1150.487 11.00 Roca fracturada.

8 376803.605 8548023.507 1150.606 11.30 Roca fracturada.

9 376804.762 8548025.000 1150.657 11.30 Roca compacta, pocas fracturas.

10 376806.146 8548026.447 1150.589 11.50 Roca compacta, pocas fracturas.

11 376807.565 8548028.009 1150.671 11.20 Roca compacta, pocas fracturas.

12 376809.32 8548029.167 1150.736 11.50 Roca fracturada.

13 376810.974 8548029.946 1150.649 11.30 Roca compacta, pocas fracturas.

14 376812.856 8548031.054 1150.757 11.70 Roca compacta, pocas fracturas.

15 376814.517 8548031.952 1150.590 11.20 Roca compacta, pocas fracturas.

Realizado por:
Observations:

Project 2A Revisado por :

Project 2B Aprobado por :

J. DURAN

L.CARBAJAL

SM-QP-PERF-01BLAST TEST PROGRAM  - GNL2 QUARRY

REPORTE DE PERFORACIÓN

E. GAMBINI

D:\MSM\Hunt Oil\Test Blast Program\Communicatios\Reporte Final\Report\Formatos Prueba 2, rev1.xls-Perforación
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BLASTING START DATA: TEST BLAST #1 & #2 



Rev. 1
Fecha August 17, 2005
Página 1 de 1

Test Number: 1

Material Density: 2.65 TM/m3
Parámetros Constantes:

• FP : <0.07, 0.09> Kg/TM
• Alt. Banco : 10 m
• Ø tal : 3.0 pulg
• Explosivo: Anfo

Dens Explosivo (Kg/TM)       800

DATA PARA EL DISPARO

Hole N º Charge Diameter 
(pulg) Hole Depth (m) Spacing (m) Burden (m) Type of 

Explosive
Charge 

Height (m)
Stemming 

(m) Deck (m) Sub-Drilling 
(m)

Moved Material 
per hole ( TM ) Kg/m Powder Factor 

(Kg/ TM)

1.0 3.0 10.5 2.5 3.5 Anfo 3.7 6.8 0 1 220.3 3.6 0.0613
2.0 3.0 11.2 2.5 3.5 Anfo 3.7 7.5 0 1 236.5 3.6 0.0571
3.0 3.0 10.9 2.5 3.5 Anfo 3.7 7.2 0 1 229.6 3.6 0.0588
4.0 3.0 11.0 2.5 3.5 Anfo 3.7 7.3 0 1 231.9 3.6 0.0582
5.1 3.0 3.0 2.5 3.5
5.2 3.0 5.0 2.5 3.5
5.3 3.0 11.2 2.5 3.5 Anfo 4.8 6.4 0 1 236.5 3.6 0.0740
6.0 3.0 10.8 2.5 3.5 Anfo 4.8 6.0 0 1 227.2 3.6 0.0771
7.0 3.0 11.3 2.5 3.5 Anfo 4.8 6.5 0 1 238.8 3.6 0.0733
8.1 3.0 4.5 2.5 3.5
8.2 3.0 11.1 2.5 3.5 Anfo 4.8 6.3 0 1 234.2 3.6 0.0748
9.1 3.0 2.5 2.5 3.5
9.2 3.0 11.0 2.5 3.5 Anfo 4.8 6.2 0 1 231.9 3.6 0.0755

TOTAL 2,087 142
Elementos de Voladura:
Anfo: 115 KG

Booster:                              9 Pzas.

Dynamite 80: 37 KG

Detonant cord: 58.5 m.

Safety cord: 16 Pies

Fuse: 2 Pzas.

Realizado por:
Observaciones: Project 1A

Revisado por :
Project 1B

Aprobado por :

E. GAMBINI

J. DURAN

L. CARBAJAL

NO CHARGE ALLOWED

NO CHARGE ALLOWED

NO CHARGE ALLOWED
NO CHARGE ALLOWED

SM-QP-VOL-01BLAST TEST PROGRAM  - GNL2 QUARRY

BLAST REPORT

D:\MSM\Hunt Oil\Test Blast Program\Communicatios\Weekly report #6\Formatos prueba 1.xls-Voladura
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Test Number: 2

Material Density: 2.65 TM/m3
Constant Parameters:

• FP : <0.07, 0.09> Kg/TM.  Para la Prueba #2: FP 0.15 Kg/TM
• Alt. Banco : 10 m
• Ø tal : 3 pulg
• Explosivo: Booster, Dinamita, Anfo

Dens Explosivo Total (Kg/TM) 838

BLAST DATA SHEET

Hole N º Charge Diameter 
(pulg) Hole Depth (m) Spacing (m) Burden (m) Type of 

Explosive
Charge 

Height (m)
Stemming 

(m) Deck (m) Sub-Drilling 
(m)

Moved Material 
per hole ( TM ) Kg/m Powder Factor 

(Kg/ TM)

1 3.0 11.10 2 3 Dinamita, Anfo 7.0 4.0 0.0 1.10 175 3.82 0.15
2 3.0 11.10 2 3 Dinamita, Anfo 7.0 4.0 0.0 1.10 175 3.82 0.15
3 3.0 11.20 2 3 Dinamita, Anfo 7.0 4.0 0.0 1.20 175 3.82 0.15
4 3.0 11.00 2 3 Dinamita, Anfo 7.0 4.0 0.0 1.00 175 3.82 0.15
5 3.0 11.10 2 3 Dinamita, Anfo 7.0 4.0 0.0 1.10 175 3.82 0.15
6 3.0 11.20 2 3 Dinamita, Anfo 7.0 4.0 0.0 1.20 175 3.82 0.15
7 3.0 11.00 2 3 Dinamita, Anfo 7.0 4.0 0.0 1.00 175 3.82 0.15
8 3.0 11.30 2 3 Dinamita, Anfo 7.0 4.0 0.0 1.30 175 3.82 0.15
9 3.0 11.30 2 3 Dinamita, Anfo 7.0 1.5 0.0 1.30 175 3.82 0.15
10 3.0 11.50 2 3 Dinamita, Anfo 7.0 1.5 0.0 1.50 175 3.82 0.15
11 3.0 11.20 2 3 Dinamita, Anfo 7.0 1.5 0.0 1.20 175 3.82 0.15
12 3.0 11.50 2 3 Dinamita, Anfo 7.0 1.5 0.0 1.50 175 3.82 0.15
13 3.0 11.30 2 3 Dinamita, Anfo 7.0 1.5 0.0 1.30 175 3.82 0.15
14 3.0 11.70 2 3 Dinamita, Anfo 7.0 1.5 0.0 1.70 175 3.82 0.15
15 3.0 11.20 2 3 Dinamita, Anfo 7.0 1.5 0.0 1.20 175 3.82 0.15

TOTAL 2,624 401
BLAST ELEMENTS:
Anfo: 0.274 TM

Booster:                              15 Pzas.

Dynamite 80: 120 Pzas.

Detonant cord: 30 m.

Safety cord: 12 Pies

Fuse: 2 Pzas.

Realizado por:
Observaciones: Project 2A: From 01 to 08, charged with Bottom charge, Column charge and stemming.

Revisado por :
Project 2B: From 09 to 15, charged with Bottom charge, Column charge, air deck and stemming.

Aprobado por :

J. DURAN

L.CARBAJAL

SM-QP-VOL-01BLAST TEST PROGRAM  - GNL2 QUARRY

REPORTE DE VOLADURA

E. GAMBINI

D:\MSM\Hunt Oil\Test Blast Program\Communicatios\Reporte Final\Report\Formatos Prueba 2, rev1.xls-Voladura
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TABLE OF WEIGHT RESULTS: TEST BLAST #2 



1 de 3

Rev. 1

Fecha August 24, 2005

Página

Equipo
1. VOLVO L 330 D FRONT LOADER Capacity: 5.5 m3
2. ELECTRONIC SCALE 15 TM - JLT15 Capacity: 15 TM (200% FS)

PROJECT DATA
Project # 2A Dimensions X 16 m

Y 3 m
Z 10 m

Volumen (topografía) 480.0 m3

RESULTS REGISTRATION
Sample # Volume Sum Weight Reading Weight Sum

Diam x (m) y (m) h (m) Vol (m3) m3 TM TM Factor Teor. Weight Weight Sum

65 2.10 1.70 1.50 5.36 14.10 14.100
63 2.20 1.80 1.10 4.36 12.33 26.430
60 2.60 1.80 0.75 3.51 11.00 37.430
71 2.90 1.50 1.00 4.35 10.80 48.230
69 2.70 1.40 1.10 4.16 21.73 9.87 58.100 2.674 58.100
32 3.70 2.00 1.40 10.36 27.701 85.801
61 3.30 1.80 1.70 10.10 27.000 112.802
45 2.50 2.00 1.20 6.00 16.043 128.845
41 2.50 2.40 0.90 5.40 14.439 143.283
70 2.90 1.70 1.00 4.93 13.182 156.465
78 2.50 1.20 1.60 4.80 12.834 169.300
37 2.70 2.20 0.80 4.75 12.706 182.006
28 1.90 1.90 1.30 4.69 12.548 194.554
43 3.00 1.70 0.85 4.34 55.37 11.591 206.146
44 1.50 1.50 1.50 3.38 8.70 214.846
75 1.90 1.10 1.30 2.72 7.65 222.496
86 1.00 1.00 2.10 2.10 7.35 229.846
85 2.00 1.50 0.80 2.40 7.16 237.006
73 2.20 1.60 0.70 2.46 6.70 243.706
77 1.40 1.40 0.90 1.76 6.47 250.176
40 2.35 1.00 1.00 2.35 6.45 256.626
46 1.80 1.50 0.90 2.43 19.60 5.88 56.360 2.876 262.506
8 3.00 1.20 1.00 3.60 10.352 272.857

34 2.60 1.20 1.10 3.43 9.869 282.726
1 2.20 2.00 0.70 3.08 8.857 291.583

16 1.90 1.70 0.90 2.91 8.359 299.942
42 1.60 1.40 1.20 2.69 7.729 307.671
10 2.00 1.30 1.00 2.60 7.476 315.147
7 3.00 1.40 0.60 2.52 7.246 322.394

30 2.10 1.30 0.90 2.46 7.065 329.459
23 1.80 1.00 1.20 2.16 6.211 335.670
87 2.20 1.40 0.70 2.16 27.60 6.200 341.870
76 2.00 1.20 0.80 1.92 5.41 347.280
82 1.50 0.90 1.00 1.35 4.12 351.400
62 1.50 1.20 0.90 1.62 4.05 355.450
48 1.80 1.00 1.00 1.80 4.00 359.450
84 1.55 1.60 0.60 1.49 8.18 3.97 21.550 2.635 363.420
17 1.70 1.20 0.90 1.84 4.838 368.258
13 1.90 0.90 1.00 1.71 4.506 372.764
3 1.90 1.40 0.60 1.60 4.206 376.969

18 1.70 1.30 0.70 1.55 4.077 381.046
83 1.60 1.20 0.80 1.54 4.048 385.093
4 1.70 1.00 0.90 1.53 4.032 389.125

22 1.60 1.30 0.70 1.46 3.837 392.962
15 2.30 0.90 0.70 1.45 3.818 396.780
2 2.00 1.00 0.70 1.40 3.689 400.469

26 1.40 0.90 1.10 1.39 15.45 3.652 404.122

Totales Actual 147.92 147.92 136.01 136.010 268.112 404.122
Before

Accumulated 147.92 147.92 136.01 136.01 268.11 404.122

Observaciones: Preparado por:

Field data Revisado por:
Boulders measured on the wall of project. No displacement.

Aprobado por: L.CARBAJAL

SM-QP-WG-01BLAST TEST PROGRAM  - GNL2 QUARRY

HOJA DE REGISTRO - PESAJE DE ROCA PARA ESCOLLERA

Aparent Dimension Correction Factor

E. GAMBINI

J. DURAN
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Equipo
1. VOLVO L 330 D FRONT LOADER Capacity: 5.5 m3
2. ELECTRONIC SCALE 15 TM - JLT15 Capacity: 15 TM (200% FS)

PROJECT DATA
Project # 2A Dimensions X 16 m

Y 3 m
Z 10 m

Volumen (topografía) 480.0 m3

RESULTS REGISTRATION
Sample # Volume Sum Weight Reading Weight Sum

Diam x (m) y (m) h (m) Vol (m3) m3 TM TM Factor Teor. Weight Weight Sum

SM-QP-WG-01BLAST TEST PROGRAM  - GNL2 QUARRY

HOJA DE REGISTRO - PESAJE DE ROCA PARA ESCOLLERA

Aparent Dimension Correction Factor

81 1.40 1.10 1.00 1.54 3.75 407.872
80 1.70 1.10 0.90 1.68 3.58 411.452
47 1.30 1.30 0.80 1.35 3.53 414.982
79 1.90 0.80 0.65 0.99 3.40 418.382
64 1.50 1.00 1.00 1.50 3.30 421.682
51 1.30 1.30 0.70 1.18 3.25 424.932
67 1.30 1.40 0.80 1.46 3.17 428.102
49 1.50 1.00 0.70 1.05 10.75 2.75 26.730 2.486 430.852
31 1.70 1.00 0.80 1.36 3.381 434.233
9 1.50 1.00 0.90 1.35 3.356 437.589

29 1.50 1.20 0.75 1.35 3.356 440.945
19 1.50 1.10 0.80 1.32 3.282 444.227
20 1.60 0.80 1.00 1.28 3.182 447.409
21 1.60 1.00 0.80 1.28 3.182 450.591
25 1.80 1.00 0.70 1.26 3.132 453.723
5 1.80 0.90 0.70 1.13 2.819 456.542

27 1.70 1.30 0.50 1.11 2.747 459.290
39 1.70 1.20 0.50 1.02 12.46 2.536 461.825
66 1.20 1.00 0.80 0.96 2.70 464.525
68 1.60 1.20 0.60 1.15 2.57 467.095
74 1.35 1.10 0.75 1.11 2.48 469.575
57 1.70 0.90 0.60 0.92 2.37 471.945
72 1.30 0.80 0.70 0.73 2.20 474.145
58 1.40 0.80 0.60 0.67 2.00 476.145
54 1.20 0.90 0.50 0.54 1.70 477.845
56 1.20 0.65 0.40 0.31 6.40 0.94 16.960 2.652 478.785
50 2.30 1.10 0.40 1.01 2.684 481.469
52 2.10 0.70 0.60 0.88 2.339 483.808
24 1.20 0.80 0.90 0.86 2.291 486.099
38 1.70 0.80 0.60 0.82 2.164 488.263
36 1.30 1.00 0.60 0.78 2.068 490.331
14 1.60 0.80 0.60 0.77 2.037 492.368
53 1.50 0.90 0.50 0.68 1.790 494.158
6 1.50 0.70 0.50 0.53 1.392 495.550

33 1.50 0.70 0.50 0.53 1.392 496.942
59 1.30 0.80 0.50 0.52 1.379 498.321
11 1.00 1.00 0.50 0.50 1.326 499.647
35 2.00 0.80 0.30 0.48 1.273 500.920
12 0.90 1.00 0.50 0.45 1.193 502.113
55 1.50 0.80 0.30 0.36 9.16 0.955 503.067
88 5.20 3.20 1.20 19.97 2.674 53.391 556.459
104 2.50 2.50 2.10 13.13 35.094 591.553
89 3.00 2.70 1.20 9.72 25.990 617.543
90 2.20 2.50 1.50 8.25 22.059 639.602
114 2.50 2.20 1.10 6.05 57.11 16.177 655.779
95 1.50 1.00 1.90 2.85 2.876 8.195 663.974
96 2.50 1.20 0.80 2.40 6.901 670.875
103 1.50 1.30 1.20 2.34 6.729 677.604
91 1.30 1.70 1.00 2.21 6.355 683.959
92 1.70 1.30 1.00 2.21 6.355 690.314
111 1.60 1.40 0.90 2.02 14.03 5.797 696.111

Totales Actual 109.90 109.90 43.69 43.690 248.299 696.111
Before 147.92 147.92 136.01 136.01 268.11

Accumulated 257.82 257.82 179.70 179.700 516.411 696.111

Observaciones: Preparado por:

Field data Revisado por:
Boulders measured on the wall of project. No displacement.

Aprobado por:

E. GAMBINI

J. DURAN

L.CARBAJAL
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Equipo
1. VOLVO L 330 D FRONT LOADER Capacity: 5.5 m3
2. ELECTRONIC SCALE 15 TM - JLT15 Capacity: 15 TM (200% FS)

PROJECT DATA
Project # 2A Dimensions X 16 m

Y 3 m
Z 10 m

Volumen (topografía) 480.0 m3

RESULTS REGISTRATION
Sample # Volume Sum Weight Reading Weight Sum

Diam x (m) y (m) h (m) Vol (m3) m3 TM TM Factor Teor. Weight Weight Sum

SM-QP-WG-01BLAST TEST PROGRAM  - GNL2 QUARRY

HOJA DE REGISTRO - PESAJE DE ROCA PARA ESCOLLERA

Aparent Dimension Correction Factor

99 1.30 1.50 1.00 1.95 2.635 5.138 701.249
112 2.10 1.20 0.75 1.89 4.980 706.230
113 2.10 1.20 0.75 1.89 4.980 711.210
115 1.70 1.00 1.10 1.87 4.928 716.138
102 1.40 1.30 0.80 1.46 3.837 719.974
93 1.30 1.10 1.00 1.43 3.768 723.743
94 1.70 1.00 0.80 1.36 11.85 3.584 727.326
120 1.60 0.95 0.78 1.19 2.486 2.947 730.274
117 1.55 1.10 0.65 1.11 2.755 733.029
101 1.00 1.20 0.90 1.08 2.685 735.714
100 1.70 0.90 0.70 1.07 2.663 738.376
97 1.30 1.10 0.70 1.00 5.45 2.489 740.865
118 1.40 0.95 0.65 0.86 2.652 2.292 743.157
106 1.35 0.90 0.70 0.85 2.255 745.413
116 1.40 1.05 0.50 0.74 1.949 747.362
105 1.50 0.80 0.50 0.60 1.591 748.953
108 1.20 0.80 0.50 0.48 1.273 750.226
98 1.30 0.70 0.50 0.46 1.207 751.432
119 1.30 0.65 0.50 0.42 1.120 752.553
110 1.40 0.95 0.30 0.40 1.058 753.611
109 1.00 0.75 0.45 0.34 0.895 754.506
107 1.10 0.70 0.30 0.23 5.38 0.613 755.118

Totales Actual 22.67 22.67 0.00 0.000 7.773 59.007 755.118
Before 257.82 257.82 179.70 179.70 516.41

Accumulated 280.49 280.49 179.70 179.700 575.418 755.118

Observaciones: Preparado por:
Field data
Boulders measured on the wall of project. No displacement. Revisado por:

Aprobado por: L.CARBAJAL

J. DURAN

E. GAMBINI
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Equipment
1. VOLVO L 330 D FRONT LOADER Capacity: 5.5 m3
2. STATIC SCREEN Capacity: 8" APERTURE

PROJECT DATA
Project # 2A Dimensions X 16.0 m

Y 3.0 m
Z 10.0 m

Volume (Theoretical) 480.0 m3

RESULTS REPRESENTATION
Test 2A Data

Volume m3 A B A+B

Before
Actual 215.8 277.0 492.8

Accumulated 215.8 277.0 492.8

Conversion to weight:
Initial Vol 480.0 m3
Initial Weight 1272 tm

By weighing - 2A 503.1 tm

Difference 768.9 ===> Loosen Density: 1.560 tm / m3 OK
Vol A weight 336.7 tm
Vol B weight 432.2 tm

Observations: Preparado por:

Revisado por:

Aprobado por:

SM-QP-SC-01

# Pasadas Cargador:

BLAST TEST PROGRAM  - GNL2 QUARRY

HOJA DE REGISTRO - ZARANDEO DE ROCA PARA ESCOLLERA

E. GAMBINI

J.DURAN

L.CARBAJAL

Vol A Vol B
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PROJECT DATA
Project # 2A Dimentions X 16.0 m Blast Date: 24-08-05

Y 3.0 m
Z 10.0 m Material Density

On Bench 2.65 Tm / m3
By surveying Bench volume 480.0 m3 (a) Weight Bench 1272.00 Tm

Loosen Volume 1173.3 m3 (b)

Factor Esponjamiento: 2.44 (b/a) (Not useful)

RESULTS REPRESENTATION

Test Blast #2A
16.2%

11.1%

11.2%

27.5%

34.0%

100.0%

Observaciones: Preparado por:

It has been taken test #2A data only. Revisado por:

Aprobado por:

BLAST TEST PROGRAM  - GNL2 QUARRY

REPORTE - ESTADISTICA DE PROPORCIONES

E. GAMBINI

J. DURAN

L. CARBAJAL

SM-QP-RT-01

Start Weight:       
1272 tm

2 tm < % Roca < 5 tm:   
142.4 tm

20 kg (8") < % Roca < 2 tm: 
350.1 tm

% Roca < 20 kg (8") :      
432.2 tm

% Rock > 10 TM

MATERIAL ON 
BENCH WEIGHT

(TEST 2A)

100%

D
ril

lin
g 

&
 B

la
st

in
g

W
ei

gh
in

g
S

cr
ee

ni
ng

% Rock > 10 TM

2 TM < % Rock < 5 TM

% Rock > 20 kg

% Rock < 20 kg

5 TM < % Rock < 10 TM

8"

2 TM

5 TM

5 tm < % Roca < 10 tm:   
140.7 tm
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PROJECT DATA

Project # % Rock
Volume m3 Weight TM Date Burden - m Spacing - m B/E CC - m Anfo Kg PF kg/m3 > 5 TM

1A (1) 350.0 927.5 17-08-05 3.5 2.5 1.4 3.7 54.0 0.154 10.0%
1B (1) 437.5 1159.4 17-08-05 3.5 2.5 1.4 4.8 87.6 0.200 10.0%

2A 480.0 1272.0 24-08-05 3.00 2.00 1.50 7.0 214.0 0.446 11.1%
2B (1) 420.0 1113.0 24-08-05 3.00 2.00 1.50 7.0 187.3 0.446 4.1%

RESULTS REPRESENTATION

Observaciones: Preparado por:

(1) Measure on the wall. No displacement. Revisado por:

Aprobado por:

Bench

SM-QP-RT-02BLAST TEST PROGRAM  - GNL2 QUARRY

REPORTE - CURVA DE RELACIONES

E. GAMBINI

J. DURAN

L.CARBAJAL

Blast Column Charge

Rock Size vs Powder Factor

0.200; 10.0%

0.446; 11.1%

0.446; 4.1%

0.154; 10.0%

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

0.000 0.100 0.200 0.300 0.400 0.500

Powder Factor

%
 R

oc
k 

> 
5 

TM

PF kg/m3

Rock Size vs B/E Ratio

10.0%
11.1%

4.1%

1.4; 10.0%

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

1.38 1.4 1.42 1.44 1.46 1.48 1.5 1.52

B/E Ratio

%
 R
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> 
5 

TM

B/E
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1.0 PLAN DE EVALUACIÓN ARQUEOLÓGICA 

PERU LNG S.R.L. (PERU LNG), tiene proyectado construir un rompeolas para 
facilitar la operación de las embarcaciones en las labores de exportación de gas natural 
licuado en Pampa Melchorita, Cañete - Perú. El rompeolas tendrá 800 metros de 
longitud y estará ubicado a una profundidad de 14 metros bajo el agua con una cresta de 
elevación de aproximadamente 8.5 metros. La construcción del rompeolas requerirá 
explotar aproximadamente 3.4 millones de toneladas de rocas.  Para tal, PERU LNG 
tiene proyectado extraer material de construcción (roca) de la cantera GNL-2, ubicada 
en la provincia de Cañete en el departamento de Lima. 
 
PERU LNG ha encargado a WALSH PERÚ S.A. (Walsh Perú) el desarrollo del Estudio 
de Impacto Ambiental y Social (EIAS) para la explotación de la cantera GNL-2. 
 
El proyecto de evaluación arqueológica tenía como finalidad el reconocimiento general 
del área donde se ubica la cantera (500 Has) y el camino de acceso a la misma (21,5 
km.) con el objeto de identificar y delimitar las posibles evidencias arqueológicas 
existentes en el área de estudio. El objetivo final de este proyecto es la obtención del 
certificado de inexistencia de restos arqueológicos (CIRA) otorgado por el Instituto 
Nacional de Cultura (INC). 

1.1 RELACIÓN DEL PERSONAL PARTICIPANTE 

Personal Profesional de Arqueología: 
 Un Director del Proyecto 

Lic. Ruth Cabello Ruiz; Licenciada en Arqueología egresada de la Universidad 
Nacional Mayor de San Marcos, con COARPE 040128, Director del proyecto. 

 
Un Co Director del Proyecto 
Lic. Kaarina R. Saavedra Guevara; Licenciado en Arqueología egresada de la 
Universidad Nacional Mayor de San Marcos, con R.N.A. Nº CS-0040, Director 
de Campo y Coordinador de Registro. 

 
 Dos  arqueólogos asistentes de campo 

. Bachiller Cesar Morales Puyen; Bachiller de Arqueología egresado de la 
Universidad Nacional Mayor de San Marcos, encargado de los trabajos de 
prospección y registro de campo.  
.  Bach.  Oliver   Huaman   Oros;   Bachiller  de  Arqueología egresado de la 
Universidad Nacional Mayor de San Marcos, encargado de los trabajos de 
prospección y registro de campo.  

 
Personal Obrero: 
Cuatro obreros de la ciudad de Chincha para las excavaciones. 
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1.2 FASES DE LA INVESTIGACIÓN  

♦ Primero: revisión bibliográfica, aerofotográfica y cartográfica. 
♦ Segundo: trabajos de campo, prospección y delimitación. 
♦ Tercero: trabajos de gabinete.  
♦ Cuarto: elaboración del informe final. 

 
CRONOGRAMA DE TRABAJO 

 
        Actividad / días 7 días 9 días 7 días 7 días 
 
1.  Revisión Bibliográfica 

 
X 

   
 

 
2. Reconocimiento, registro de campo y 
excavaciones. 

  
X 

 
X 

 

 
3. Gabinete 

  
 

 
X 

 
X 

 
4. Informe Final 

    
X 

 
Tiempo de duración:  treinta días.  

2.0 METODOLOGÍA OPERATIVA Y LINEAMIENTOS 
TÉCNICOS DE LA INVESTIGACIÓN 

En el mes de septiembre del 2004 Walsh Perú por encargo de PERU LNG presentó el 
Proyecto de Evaluación Arqueológica para la Cantera GNL. Sin embargo, durante la 
progresión de los estudios multidiciplinarios para la construcción del rompeolas ésta 
cantera fue descartada por diversas razones técnicas y operativas. 
 
Frente a esto, se seleccionó la Cantera GNL-2 como otra opción viable. La misma se 
encuentra a aproximadamente 1.5 Km al sur de la cantera GNL; en consecuencia los 
antecedentes bibliográficos, los planos  y cartas a usar incluso la metodología a emplear 
son bastante similares. 
 
Respecto al trazo del camino de acceso, debemos mencionar es que la empresa Walsh 
Perú conocedora de la información arqueológica contenida en el Proyecto Con Con 
Topará y de los datos del PEA Cantera GNL pudo asesorar a PERU LNG para que el 
nuevo trazo el camino de acceso hacia la cantera GNL-2 no afectara ninguna de las 
evidencias arqueológicas identificadas en los proyectos previos. 

2.1 REVISIÓN BIBLIOGRAFICA 

En esta fase se procedió a revisar el material cartográfico en los archivos de WALSH 
PERU incluyendo cartas, planos, mapas y las fotos satelitales de la zona de estudio; se 
contaba también con el plano de sitios arqueológicos identificados en el PEA GNL. 
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Luego de haber revisado los archivos del Instituto Nacional de Cultura sabíamos que la 
zona a la que se superpone el camino de acceso (80%) había sido previamente evaluada 
en el año 1999 en el marco del Proyecto de Evaluación Arqueológica Concon Topara a 
cargo del Lic. Fernando Fujita Alarcón. En ese año el proyecto Concon Topara cubrió 
un área de 29,672 hectáreas compuestas por pampas de tierras eriazas ubicadas en el 
valle de Cañete, quebrada Topara y el valle de Chincha. El proyecto de evaluación 
propuesto es de reconocimiento sistemático de superficie sin recolección de material 
cultural ni excavaciones. Como resultado de este trabajo se identificaron 63 sitios con  
evidencia de ocupación cultural, los mismos que van desde conchales, cortavientos, 
estructuras, campamentos, aldeas, corrales, basurales, centros administrativos, 
cementerios, caminos, tambos hasta huancas ubicados entre el Período Formativo a la 
época Republicana, de acuerdo a la información que se consigna en el Informe Final del 
Proyecto de Evaluación Arqueológica Concon Topara presentado en agosto de 1999 por 
el Lic. Fernando Fujita, el mismo que incluye un plano con la ubicación de los sitios 
identificados – más no delimitados. 
 
Posteriormente el 13 de octubre de 1999 el Instituto Nacional de Cultura a través de su 
Dirección Ejecutiva emite el Oficio N° 421-99-INC/DE  mediante el cual expide el 
Certificado de Inexistencia de Restos Arqueológicos (CIRA) N° 99-0117  a solicitud de 
WALSH PERU S.A y CEMENTOS LIMA S.A. para el polígono con un área total de  
28,068.4 hectáreas, el que incluye 432.73 hectáreas correspondientes a zonas 
arqueológicas y en consecuencia 27,635.67 hectáreas de área disponible para el CIRA. 
Asimismo en el plano N° Ele-1037 adjunto al CIRA se presentan los sitios identificados 
por el Proyecto Concon Topara debidamente delimitados en sus correspondientes 
polígonos designados por letras desde la “A” hasta la “V”. 
 
Por otro lado también contamos con el Informe Final del Proyecto de Evaluación 
Arqueológica de la Cantera GNL (Lic. Kaarina Saavedra, 2004) en donde a raíz de los 
trabajos de prospección y delimitación desarrollados se logró identificar cuatro zonas 
con evidencias de ocupación arqueológica además de las ya identificadas por el PEA 
Con Con Topará, estos cuatro sitios fueron delimitados. 

2.2 RECONOCIMIENTO DE CAMPO 

El personal y el trabajo se dividió en dos equipos, el primer equipo encargado de la 
prospección del trazo del camino de acceso hacia la cantera (20,2 km hasta la concesión 
y 21,5 km. hasta la zona de explotación.); y el segundo equipo encargado de la 
prospección del área de la cantera (500 hectáreas).  
 
Previo al inicio de los trabajos de prospección los planos y cartas proporcionados por 
Walsh Perú fueron complementados con la información contenida en el plano del 
Informe Final del proyecto Concon Topara, el CIRA N° 99 – 0117 y el plano del 
Informe Final del PEA Cantera GNL, para así conocer el número de sitios 
arqueológicos previamente identificados cerca de la nueva área de estudio. 
 
El equipo encargado de la prospección usó el método del rastrillo, de este modo tuvimos 
dos arqueólogos colocados en sentido norte – sur, separados veinte metros uno de otro, 
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cubriendo así los cincuenta metros de ancho del camino, prospectando en total los 20.2 
kilómetros de la ruta del camino.  
 
El material de campo estuvo conformado por cartas nacionales a escala conveniente y 
fotos satelitales con el trazo del camino de acceso, lapicero, lápiz, escalímetro, GPS,  
wincha, tablero y cámara fotográfica digital o mecánica. 
 
Identificados los sitios con presencia de material cultural se procedió a su delimitación 
mediante excavaciones restringidas – pozos de cateo de 1 x 1 metro de lado con una 
profundidad variable ya que dependía de la ubicación de la capa estéril.  
 
La ubicación de los pozos de cateo tomó en cuenta el área con evidencia de ocupación 
más el área de retiro; en consecuencia se están ubicando en una zona donde no se 
observan restos arqueológicos y por ende puede ser considerado como el límite del sitio 
con ocupación cultural.  
 
Los pozos de cateo fueron primeramente ubicados en el terreno por el equipo de 
prospección, luego delimitados con estacas y una cinta azul y por último numerados. 
Posteriormente en la etapa de delimitaciones estos puntos fueron ubicados para proceder 
a abrir los pozos. 
 
La excavación de los pozos se realizó siguiendo las capas naturales del terreno y 
llevando un registro adecuado de la sucesión de capas en una ficha de excavación para 
cada pozo, al finalizar la excavación se dibujó uno de los perfiles del pozo (el más 
representativo) y posteriormente se le tomó una fotografía; en todos los casos se dejaron 
los pozos abiertos para que pudiesen ser verificados por el supervisor del INC.  
 
Luego de ejecutar varios pozos en diferentes zonas de la quebrada Culebrilla (Sitio 1 y 
Restos de Muros – Elemento Arqueológico Aislado) y de revisar la ubicación de los 
elementos arqueológicos aislados fueron delimitados únicamente con puntos de 
coordenadas. Las evidencias arqueológicas en varios casos se encuentran sobre 
pequeños rezagos de piso de quebrada y sus alrededores han sido drásticamente 
cortados por las venidas de huaycos viéndose claramente todos los perfiles, en otros 
casos las evidencias arqueológicas están sobre el lecho aluvial no siendo a nuestro 
entender necesaria la elaboración de pozos de cateo.  
 
Todos los sitios identificados presentan una ocupación bastante superficial y por otro 
lado varios de ellos parecen ser bastante tardíos. A continuación se describirá el 
Potencial Arqueológico identificado en el Camino de Acceso y la zona de la Cantera 
GNL-2. 
 

2.2.1 CAMINO DE ACCESO 

El camino de acceso a la cantera GNL 2 se inicia a la altura del kilómetro 168 de la 
carretera Panamericana Sur, provincia de Cañete, departamento de Lima; el trazo de la 
carretera se desplaza a través de pampa cinco cruces, el sur de Lomas Negras para 
ingresar por la quebrada Cansacaballo hacia la quebrada Culebrilla, en general con una 
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orientación suroeste – noreste;  tiene una extensión de 20.2 kilómetros hasta el inicio de 
la zona de cantera y 21.5 kilómetros hasta la zona de explotación dentro de la cantera. 
 
Los vértices del camino de acceso son los siguientes: 

PI 01  359966.00 E  8537293.00 N  
PI 01  360330.00 E  8537650.00 N 
PI 03  360679.00 E  8537732.00 N 
PI 04  361493.00 E  8537718.00 N 
PI 05  362028.00 E  8537723.00 N 
PI 06  362650.00 E  8537967.00 N 
PI 07  363130.00 E  8538161.00 N 
PI 08  363662.00 E  8538129.00 N 
PI 09  364449.48 E  8538496.03 N 
PI 10  365067.00 E  8538488.00 N 
PI 11  365633.00 E  8538565.00 N 
PI 12  366041.00 E  8538725.00 N 
PI 13  366550.00 E  8538840.00 N 
PI 14  367108.00 E  8538947.00 N 
PI 15  367717.00 E  8539174.00 N 
PI 16  368164.00 E  8539374.00 N 
PI 17  368560.00 E  8539546.00 N 
PI 18  369135.00 E  8539682.00 N 
PI 19  ANULADO 
PI 20  369973.00 E  8540726.00 N 
PI 21  370373.00 E  8540948.00 N 
PI 22  371108.00 E  8541482.00 N 
PI 23  371394.00 E  8541620.00 N 
PI 24  371613.00 E  8541754.00 N 
PI 25  371813.00 E  8541962.00 N 
PI 26  371978.00 E  8542312.00 N 
PI 27  372042.00 E  8542614.00 N 
PI 28  372134.00 E  8542662.00 N 
PI 29  372193.00 E  8542654.00 N 
PI 30  372261.00 E  8542664.00 N 
PI 31  372333.00 E  8542688.00 N 
PI 32  372504.00 E  8542940.00 N 
PI 33  372617.00 E  8543124.00 N 
PI 34  373013.00 E  8543218.00 N 
PI 35  373230.00 E  8543194.00 N 
PI 36  373365.00 E  8543466.00 N 
PI 37  373517.00 E  8543798.00 N 
PI 38  373458.00 E  8543912.00 N 
PI 39  373781.00 E  8544138.00 N 
PI 40  373819.00 E  8544174.00 N 
PI 41  373832.00 E  8544192.00 N 
PI 42  373831.00 E  8544318.00 N 
PI 43  373920.00 E  8544608.00 N 
PI 44  373980.00 E  8544718.00 N 
PI 45  373959.00 E  8544790.00 N 
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PI 46  374189.00 E  8544858.00 N 
PI 47  374127.00 E  8545072.00 N 
PI 48  374211.00 E  8545166.00 N 
PI 49  374407.00 E  8545212.00 N 
PI 50  374648.00 E  8545516.00 N 
PI 51  374848.00 E  8545658.00 N 
PI 52  374920.00 E  8545766.00 N 
PI 53  374979.00 E  8545822.00 N 
PI 54  375029.00 E  8545860.00 N 
PI 55  375083.00 E  8545870.00 N 
PI 56  375133.00 E  8545934.00 N 
PI 57  375152.00 E  8546012.00 N 
PI 58  375099.00 E  8546118.00 N 
PI 59  375035.00 E  8546202.00 N 
PI 60  375107.00 E  8546242.00 N 
PI 61  375167.00 E  8546248.00 N 
PI 62  375218.00 E  8546262.00 N 
PI 63  375248.00 E  8546272.00 N 
PI 64  375310.00 E  8546422.00 N 
PI 65  375396.00 E  8546474.00 N 
PI 66  375723.00 E  8546580.00 N 
PI 67  375809.00 E  8546634.00 N 
PI 68  375853.00 E  8546728.00 N 
PI 69  375962.00 E  8546922.00 N 
PI 70  376016.00 E  8546988.00 N 
PI 71  376180.00 E  8547110.00 N 
PI 72  376236.00 E  8547050.00 N 
PI 73  376449.00 E  8547262.00 N 
 

Los sitios identificados en el camino de acceso son los siguientes: 
 
 

A.- CORTAVIENTO – Elemento Arqueológico Aislado 
 

Ubicación:  
Se encuentra sobre una pampa cuya superficie esta cubierta de arena y que en algunos 
espacios presenta restos de algunas piedras erosionadas. 

 
UTM: WGS 84   364331 E  8538294 N (Referencial) 

 
Descripción: 
Está conformado por los restos de una pequeña construcción hecha de piedra sin 
cantear, dispuesta en un muro tipo pirca, la planta tiene forma de medialuna y en sus 
secciones mejor conservadas alcanza una altura de cincuenta centímetros y una longitud 
de un metro con treinta centímetros. Se presenta asociado a restos de tusas de maíz, 
algunas semillas, restos vegetales (hojas pequeñas) y dos fragmentos de cerámica. Si se 
hace una proyección esta evidencia se encuentra entre el sitio 12 y 15 identificado por el 
PEA Con Con Topará (entre ambos sitios hay un espacio como de 800 metros 
aproximadamente).  
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Delimitación: 
  V1: 364307 E 8538288 N   
  V2:  364330 E 8538282 N 
  V3:  364337 E 8538302 N 
  V4:  364318 E 8538312 N 
 
Afectación:  
La evidencia se encuentra ubicada a  cuarenta metros del vértice 9 del camino de acceso 
y a ocho metros del eje del trazo del mismo. 

 
Mitigación: 
Colocar carteles de señalización temporal, uno en el lado sur y otro en el lado norte de 
la evidencia. 
 
Se le recomendó a la empresa mover el trazo del camino de acceso de modo tal que 
quedase alejado del cortaviento. La empresa  decidió cambiar la ubicación de vértice 9 
del camino de acceso,  moviéndolo al sur de donde se ubica el cortaviento, actualmente 
se encuentra  a más de 35 metros  de distancia del elemento arqueológico. 
 
Coordenadas  V9 ahora PI 09: 364449.48 E  8538496.03 N 
 
 
B.- POLÍGONO INC – 008 (Proyecto Con Con Topará)  
 
Ubicación: 
Al lado sur de la quebrada Cansacaballo, sobre la pampa cubierta de arena y cerca de 
unas colinas de poca elevación. 
 
UTM: WGS 84 Referencial: 370400 E   8540890 N 
 
Descripción:  
Identificado en el PEA Con Con Topará “Grupo de estructuras cuadrangulares de 4.5 
metros por lado con muros regulares de piedras concertadas en seco; además hay uno 
semicircular. Se encuentra con mucha arena” (pp. 75) 
 
Afectación: 
El sitio no es afectado es únicamente colindante 
 
Delimitación: 
Ha sido delimitado por el INC para otorgar el CIRA 99 – 0117. 
 
Mitigación: 
Colocar un cartel de señalización temporal en el lado norte. 

 
 

C.- CAMINO PREHISPÁNICO: 
 

Ubicación: 
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Se encuentra a lo largo de la quebrada Culebrilla en distintos sectores, especialmente en 
aquellos en donde el paso del huayco no lo ha destruido. 

 
UTM: WGS 84   375017 E  8545878 N; 376239 E 8547064 N; 376055 E 8548224 N; 
etcétera. (Referencial) 

 
Descripción: 
Está conformado por un camino prehispánico que al parecer dataría de épocas anteriores 
al Horizonte Tardío (1,400 d.C) y que habría continuado en uso hasta el siglo anterior 
por los pobladores de la zona actual de Topará y sus alrededores. 
 
El camino dependiendo de la naturaleza del terreno por donde se despliegue tiene 
diferentes anchos, límites y adaptaciones; en el primer sector en el que ingresa a la 
quebrada Culebrilla tiene forma de “L”, desciende de la parte alta de un cerro por donde 
cruza de la quebrada Topará hacia la quebrada Culebrilla, desciende a través de algunos 
escalones y curvas en su trazo para luego adoptar una forma lineal e ingresar a la 
quebrada Culebrilla en donde se han visto obligados a cruzar un antiguo lecho de 
huayco o venidas eventuales de agua; en la parte plana el camino tiene un ancho de 3.5 
metros y ha sido delineado con un ligero barrido de la superficie y el amontonamiento 
del material removido a cada uno de los lados; cuando ingresa a la zona del lecho de 
huayco esta delineado por grandes rocas (sin trabajar) que han sido colocadas a cada 
lado del camino, estas grandes rocas a veces se mezclan con rocas medianas y están 
colocadas sobre la superficie de manera indistinta.  
 
El trazo del camino continúa luego del lecho de un huayco, el ancho del camino es 
mayor, cerca de 5 metros y también delineado por grandes rocas colocadas de manera 
indistinta a cada uno de los lados, al acercarse a otra sector del lecho del huayco los 
antiguos constructores del camino al parecer han debido construir un puente o algo 
parecido ya que aún quedan los restos de un muro de reforzamiento ubicado al pie del 
lecho del huayco en dirección al sector donde continúa el piso de la quebrada. Cruzando 
este lecho del huayco el camino ha sido arrasado por otra venida de agua posterior. 
Nota: Durante la Supervisión el representante del INC identificó en este sector cruzando 
el lecho del huayco un pequeño resto de uno de los alineamientos de grandes rocas que 
definen el camino, en consecuencia asume que el trazo del camino prehispánico debió 
proyectarse por esta zona y en virtud a ello debe protegerse este espacio. Por esta razón 
se genera una nueva poligonal de protección en este sector para proteger el lecho del 
trazo del camino prehispánico. 
 
En un segundo sector en donde aparece el camino, éste se ubica sobre el piso de la 
quebrada, una zona semiplana flanqueada por el lado norte con el lecho del huayco que 
baja por toda la quebrada, en este sector el camino aparece luego del lecho del huayco, 
se desplaza en forma lineal por sobre el piso de la quebrada y luego desciende para 
cruzar el lecho del huayco nuevamente. En esta sección el camino esta también definido 
por grandes rocas mezcladas con rocas medianas colocadas de manera indistinta sobre 
el terreno en forma lineal, el camino tiene un ancho que va de 3.5 metros a 5 metros de 
ancho, cada cierto tramo se observan “escalones” definidos por piedras alargadas 
colocadas en forma alineada y de manera paralela al trazo del camino, en la sección del 
camino que desciende al lecho del huayco se puede apreciar unos muros pequeños de 
reforzamiento y de nivelación para la bajada, luego el camino desaparece. 
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En un tercer sector el camino aparece bordeando un cerro, ubicado en la parte baja de 
éste, delineado por rocas medianas colocadas sobre el terreno a cada uno de los lados 
del camino, en su sección inicial se observa claramente como asciende desde el lecho 
del huayco hacia el piso de la quebrada y en su sección final como ha sido cortado por 
el mismo lecho del huayco. 
 
En un cuarto sector el camino aparece también ubicado en la parte baja de un cerro, 
prácticamente bordeándolo, también se nota como asciende desde el lecho del huayco y 
como en su otro extremo es cortado por el huayco. En esta sección el camino esta 
delineado por grandes rocas colocadas a los extremos del camino, tiene un ancho de 5 
metros y se encuentra asociado a restos de cerámica fragmentada no diagnostica y 
algunos restos óseos de animales. 
 
En un quinto sector el camino aparece ascendiendo desde el lecho del huayco e 
ingresando por una pequeña quebrada hacia la parte alta de los cerros denominados 
“lomas de lunahuaná”, el camino tiene un ancho de 3.5 metros a 4 metros y asciende al 
piso de la quebrada para luego bordear un cerro por la parte baja, cruzar el lecho del 
huayco y más adelante ascender hacia la parte alta de los cerros, en este sector el 
camino en la sección que asciende del huayco esta definido por grandes rocas colocadas 
a ambos lados de manera indistinta, ya en el piso de la quebrada esta definido por 
piedras medianas colocadas a ambos lados y por las zonas en que bordea el cerro y 
encuentra desniveles estos han sido nivelados construyendo muros de pirca que 
refuerzan el lado del camino que da hacia el piso de la quebrada en donde se ubica el 
huayco, del lado del cerro ya no se observa ningún alineamiento; más adelante cuando 
cruza el huayco, se ve claramente como han construido un muro de piedras y han creado 
un nivel, aparentemente debieron haber colocado allí algún tipo de puente para cruzar el 
lecho del huayco, más adelante donde empieza la zona de ascensión el camino se 
estrecha bastante, se observan escalones y sectores curvos en donde se ha empleado 
abundante piedra para construir las bases del camino. 

 
Afectación: 
El camino de acceso propuesto para la cantera así como la cantera GNL 2 se sobrepone 
y queda en colindancia al camino prehispánico en varios sectores: 

 
Primer sector: al ingreso a la quebrada Culebrilla (UTM Referenciales: 373580 E 
8543700 N altura del vértice 26), el camino de acceso se sobrepone al camino 
prehispánico en por lo menos un sector (12 metros) y es colindante a la segunda sección 
de este primer sector (8 metros, UTM Referenciales: 373600 E  8544800 N). El sector 
protegido por recomendación del supervisor del INC queda en su extremo norte muy 
cerca del nuevo eje del camino de acceso a la cantera. 
Recomendaciones: cambiar el trazo del camino de acceso para evitar la afectación; 
cambiar el trazo del camino de acceso de modo tal que el espacio de colindancia con el 
camino prehispánico se amplíe; intangibilizar, señalizar y proteger el área que ocupa el 
camino prehispánico. 
 
Para el sector delimitado por el supervisor del INC, modificar el trazo actual del camino 
de acceso, generar un vértice que se ubique más al norte de la posición actual del 
camino de acceso. 
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Segundo sector: el camino prehispánico se encuentra sobre el piso de la quebrada y es 
colindante con el trazo del camino de acceso, en su extremo final  (norte) que queda a 
15 metros del eje del camino de acceso (UTM Referenciales: 373600 E  8544200 N) 
Recomendaciones: intangibilizar, proteger y señalizar el camino prehispánico. 

 
Tercer sector: el camino prehispánico se desplaza por la parte baja de un cerro y la 
sección inicial y final del mismo son colindantes al trazo del camino de acceso a la 
cantera; se encuentran en ambos casos a 8 metros del eje del trazo. (UTM Referenciales: 
373850 E  8544500 N) 
Recomendaciones: de ser posible modificar el trazo del camino de acceso de modo tal 
que se amplíe el espacio de separación con el camino arqueológico: intangibilizar, 
señalizar y proteger el camino prehispánico. 

 
Cuarto Sector: el camino prehispánico es colindante al trazo del camino de acceso a la 
cantera, en su extremo inicial y final se encuentra a menos de cuatro metros del eje del 
camino de acceso (UTM Referenciales 375910 E  8545820 N) 
Recomendaciones: modificar el trazo del camino de acceso a la cantera; intangibilizar, 
señalizar y proteger el camino prehispánico. 

 
Quinto Sector: parte del camino prehispánico se encuentra dentro de la zona destinada 
para la cantera (UTM Referenciales: 376245 E 8547040 N) 
Recomendaciones: intangibilizar, señalizar y proteger el camino prehispánico. 

 
Mitigación:  
Primer Sector: se le propuso a la empresa cambiar el trazo del camino de acceso de 
modo tal que deje de afectar la primera sección y que se aleje de la segunda sección. 
 
La empresa y su equipo técnico decidieron luego de la evaluación cambiar la ubicación 
del vértice 26 y disponer el trazo del camino de acceso pegado a la parte baja de los 
cerros ubicados en la margen derecha de la quebrada Culebrilla; de este modo poco 
después del vértice 25 se han generado varios puntos para que el trazo pase de la 
margen izquierda hacia la margen derecha – de este modo deja de superponerse al 
camino arqueológico en su primera sección - y luego vaya ascendiendo de manera suave 
por la falda de los cerros ubicados en la margen derecha de modo tal que cuando llega a 
la sección del camino antes colindante pero con poco espacio, ahora se aleja por más de 
20 metros ya que esta cruzando por la parte alta del cerro en donde se va a generar una 
subida con poca pendiente y en forma de talud.  
 
Para la ejecución del cruce por la parte del cerro la remoción del terreno se hará con 
maquinaria, de acuerdo a lo analizado por los especialistas el tipo de roca permite la 
ejecución de los trabajos de esta manera; el material removido será al mismo tiempo 
usado para la nivelación y llenado de los espacios que se generen en la habilitación del 
camino del acceso, asimismo, se colocaran alcantarillas y se desviará en donde sea 
necesario el cauce del huayco o venidas de aguas para prevenir daños. 
 
Por otro lado se colocaran carteles de señalización en la primera sección en su extremo 
sur y en el extremo norte cerca al lecho del huayco; en la segunda sección en el extremo 
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sur que da al lecho del huayco y otro en el lado noroeste en la sección que va a dar hacia 
el camino de acceso  a la cantera. 
 
Se entregaran los registros del camino prehispánico al INC y se estableció un área de 
protección de siete metros a ambos lados del camino como área intangible. 
Coordenadas actuales del camino de acceso en este sector: 

 PI 35:  373230.00 E  8543194.00 N 
 PI 36:  373365.00 E  8543466.00 N 
 PI 37:  373517.00 E  8543798.00 N 
 PI 38:  373458.00 E  8543912.00 N 
 PI 39:  373781.00 E  8544138.00 N 
 PI 40: 373819.00 E  8544174.00 N 
 PI 41: 373832.00 E  8544192.00 N 
 PI 42: 373831.00 E  8544318.00 N 

 
En el sector señalado por el supervisor del INC se hizo una modificación del nuevo 
trazo  del camino 7 de  acceso, generando  un nuevo vértice entre el PI 41 y el PI 42 de 
modo que la nueva zona protegida no es afectada y la colindancia esta dada por más de 
10 metros de separación. 

 
Segundo Sector: este sector era colindante, sin embargo la distancia de separación no 
era mucha por lo que el equipo de ingenieros de la empresa decidió variar el trazo del 
camino de acceso trasladándolo a la margen izquierda de la quebrada, por sobre la falda 
baja de los cerros, de modo tal que en la sección que se acercaba al camino ahora a 
quedado alejado por más de 25 metros de distancia. 
 
También se colocaran carteles de señalización temporal en el extremo sur del camino en 
la sección que da hacia el lecho del huayco, otro cartel en el extremo este en la sección 
que va a dar al camino de acceso y otro cartel en el extremo oeste por donde se desplaza 
la actual trocha de acceso a la zona. 
 
Se entregaron los registros del camino prehispánico al INC y se estableció un área de 
protección de siete metros a ambos lados del camino como área intangible. 
Coordenadas actuales del camino de acceso en este sector: 

 PI 42: 373831.00 E  8544318.00 N 
 PI 43: 373920.00 E  8544608.00 N 
 PI 44: 373980.00 E  8544718.00 N 
 PI 45:  373959.00 E  8544790.00 N 
  
 

Tercer Sector: este sector del camino prehispánico es colindante al trazo del camino de 
acceso  a la cantera sin embargo se recomendó de ser posible alejar el trazo del camino 
de acceso del camino prehispánico, el equipo de ingenieros decidió variar el trazo y 
sostenerlo por la margen izquierda de la quebrada por sobre las laderas bajas de los 
cerros y sobre una pequeña zona plana que corresponde a un rezago del piso de la 
quebrada, de esta manera el trazo del camino de acceso queda a más de 20 metros de 
distancia del camino prehispánico. 
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También se colocaran carteles de señalización temporal en el extremo sur del camino en 
la sección que da hacia el lecho del huayco y otro cartel en el extremo norte que 
también da hacia el lecho del huayco y hacia la zona por donde se desplaza la actual 
trocha de acceso a la zona. 
 
Se entregaron los registros del camino prehispánico al INC y se estableció un área de 
protección de siete metros a ambos lados del camino como área intangible. 
Coordenadas actuales del camino de acceso en este sector: 

 PI 45: 373959.00 E  8544790.00 N 
 PI 46: 374189.00 E  8544858.00 N 
 PI 47: 374127.00 E  8545072.00 N   
 PI 48: 374211.00 E  8545166.00 N 
 

Cuarto Sector: este sector se vería afectado de mantenerse el trazo propuesto razón por 
la cual el equipo de ingenieros decidió variar el trazo para ello en esta sección el trazo 
del camino de acceso se pasa a la margen derecha de la quebrada Culebrilla (ya no 
afecta el extremo sur del camino prehispánico) y va ascendiendo suavemente por la 
ladera baja de los cerros de modo que a la altura del extremo norte del camino 
prehispánico el camino de acceso estaría cruzando por la parte alta del cerro, a más de 
veinte metros del camino prehispánico. Para cruzar por la parte alta del cerro, en los 
trabajos se removerá la capa superior de rocas y sedimentos de la parte alta con 
maquinaria y ese material removido se colocara para rellenar las partes bajas de modo 
que se generara un talud bastante suave por donde se podrá circular. 
 
También se colocaran carteles de señalización temporal en el extremo sur del camino en 
la sección que da hacia el lecho del huayco, otro cartel en el extremo oeste en la sección 
que va a dar al camino de acceso y otro cartel en el extremo este por donde se desplaza 
la actual trocha de acceso a la zona. 
 
Se entregaran los registros del camino prehispánico al INC y se estableció un área de 
protección de siete metros a ambos lados del camino como área intangible. 
Coordenadas actuales del camino de acceso en este sector:  

 PI 57: 375152.00 E  8546012.00 N 
 PI 58: 375099.00 E  8546118.00 N 
 PI 59: 375035.00 E  8546202.00 N 
 PI 60: 375107.00 E  8546242.00 N 
 PI 61: 375167.00 E  8546248.00 N 
 PI 62:  375218.00 E  8546262.00 N 
 PI 63: 375248.00 E  8546272.00 N 
 PI 64: 375310.00 E  8546422.00 N 
 

Quinto Sector: el camino prehispánico se encuentra dentro de la zona destinada para las 
labores de cantera, para prevenir daños se ha establecido un área de protección de siete 
metros a ambos lados del camino y esta área quedará intangibilizada, además en lo que 
respecta al extremo final del camino de acceso que llega a la cantera el equipo de 
ingenieros decidió variar el trazo y colocarlo un poco más hacia el este de modo tal que 
quede más alejado del extremo del camino prehispánico que esta en este sector; 
actualmente se encuentra a más de 25 metros de distancia. 
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También se colocaran carteles de señalización temporal en el extremo sur del camino en 
la sección que da hacia el lecho del huayco, otro cartel en la parte alta al pie de los 
cerros de la cantera por el lado noroeste. 
 
Se entregaran los registros del camino prehispánico al INC.  
 
Coordenadas actuales del camino de acceso en este sector: 

 PI 72: 376236.00 E  8547050.00 N 
 PI 73:  376449.00 E  8547262.00 N 
 
 

D.- SITIO 1: 
 

Ubicación:  
El sitio arqueológico se ubica sobre una pequeña explanada que corresponde a un 
rezago del piso de la quebrada Culebrilla, el mismo que no ha sido llevado por el 
huayco, pero sin embargo el lecho del mismo rodea esta espacio prácticamente 
delimitándolo. 

 
UTM: WGS 84 Referenciales: 373697 E  8543852 N 

 
Descripción: 
Está conformado por un conjunto de tres estructuras de planta cuadrangular y 
semicircular asociadas a un pequeño muro recto e inconcluso. Las estructuras están 
hechas de piedras, dispuestas en muros tipo pirca, al parecer son de doble paramento; 
una de las estructuras parece tener planta cuadrangular con esquinas curvas, destaca 
entre las tres por tener piedras alargadas y grandes en la base, es más las piedras parecen 
semicanteadas y están conformando muros de doble paramento, tiene una longitud 
aproximada de 2 metros; las otras dos estructuras aparentemente son de planta circular 
también de piedras pero por la forma en que ha colapsado la estructura no se puede 
definir con mayor claridad los detalles, tienen un radio que va entre 1.5 y 2 metros de 
longitud. Hacia el extremo sureste de las estructuras ubicamos un pequeño muro recto 
de doble paramento hecho con piedras canteadas, tiene 120 centímetros de longitud y un 
ancho aproximado de 40 centímetros con una altura de 15 a 20 centímetros, esta muy 
bien afianzado al terreno pero no presenta mayor asociación, al parecer quedo 
incompleto.  
 
También se observan restos de estructuras modernas de pirca en la ladera del cerro. 
 
Delimitación: 
  V1:  373698 E 8543851 N 
  V2:  373717 E 8543860 N 
  V3:  373667 E 8543906 N 
  V4:  373656 E  8543886 N 
 
Afectación:  
El sitio es colindante al trazo del camino de acceso a la cantera. 

 
Mitigación: 
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Delimitar el sitio y establecer un área de protección; señalizar con carteles temporales 
uno en el extremo suroeste y otro en el extremo noroeste. 

 
 

E.- ESTRUCTURA RECTANGULAR - Elemento Arqueológico Aislado 
 
Ubicación:  
Se encuentra sobre el piso de la quebrada Culebrilla en una sección que se ha salvado de 
ser arrasada por el huayco, esta en la parte baja contigua a una formación rocosa 
elevada. 

 
UTM: WGS 84 Referenciales: 373674 E  8544454 N 

 
Descripción: 
Se trata de los restos de una estructura de planta rectangular con su acceso hacia el este, 
hecha en piedra semicanteada, los muros de piedra al parecer fueron de doble 
paramento. La estructura tiene aproximadamente 4.80 metros por 3 metros de lado, los 
muros tienen un grosor de 60 centímetros y una altura no determinada. La estructura se 
encuentra bastante deteriorada. 

 
Delimitación:  

V1:  373681 E  8544436 N 
 V2:  373680 E  8544452 N 
 V3:  373674 E  8544456 N 
 V4:  373668 E  8544448 N 
  
Afectación:  
La estructura es únicamente colindante con el trazo del camino de acceso a la cantera. 

 
Mitigación:  
Delimitar, establecer un área de protección; señalización temporal, colocar un cartel en 
el extremo este que da hacia la actual trocha de acceso a la zona y colocar otro cartel en 
el extremo oeste que dará hacia el trazo del camino de acceso a la cantera. 

 
 

F.- GEOGLIFO CULEBRILLA - Elemento Arqueológico Aislado 
 

Ubicación:  
Se encuentra sobre el piso de la quebrada Culebrilla, al pie de una zona rocosa elevada; 
la superficie del terreno está conformada por una tierra fina bastante suelta. 

 
UTM: WGS 84 Referenciales: 373899 E    8544656 N, 682 m.s.n.m. 

 
Descripción: 
Se trata de un geoglifo de aproximadamente tres metros de diámetro, éste yace sobre 
una planicie aluviónica cubierta por una capa de tierra de color amarillento, la cual ha 
sido limpiada exprofesamente de las piedras que presentaba – las mismas que han sido 
apiladas en dos montones que aún se observan cerca al geoglifo -  para habilitar el trazo 
del geoglifo. El geoglifo ha sido delineado mediante la colocación de piedras pequeñas, 
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ligeramente aplanadas y alargadas una al lado de la otra, dejando una distancia de 
separación que va entre 5 a 10 centímetros y han generado un diseño en forma de espiral 
o concéntrico. 
 
Delimitación: 
  V1:  373901 E 8544666 N 
  V2:  373923 E  8544650 N 
  V3:  373909 E 8544626 N 
  V4:  373884 E 8544654 N 
 
Afectación:  
El geoglifo es colindante al trazo del camino de acceso. 

 
Mitigación: 
Delimitar el sitio y protegerlo estableciendo su área intangible; colocar carteles de 
señalización temporal, uno en el extremo oeste del sitio colindante con la actual trocha 
de acceso y otro cartel en el extremo este del geoglifo colindante con el trazo del 
camino de acceso a la cantera. 
 

2.2.2 CANTERA 

La cantera se ubica en la naciente de la quebrada Culebrilla y al sur de los cerros 
denominados Lomas de Lunahuaná, ocupa 500 hectáreas de cumbres de cerros que se 
elevan por sobre los 1000 a 1500 m.s.n.m. Se encuentra ubicada entre las siguientes 
coordenadas: 
 
  V 01:  375800 E 8548600 N 
  V 02: 377800 E 8548600 N 
  V 03:  377800 E  8546600 N 
  V 04:  376800 E  8546600 N 
  V 05: 376800 E  8545600 N 
  V 06:  375800 E  8545600 N 
 
El equipo de prospección accedió hasta la cima de los cerros y es a través de las 
cumbres que se va peinando toda la zona, al ir por las cumbres se cubren ambas laderas 
y siendo el caso de cerros con laderas  de fuerte pendiente y sumamente rocosos, el 
trabajo progreso rápidamente. 
 
El equipo de arqueólogos que prospecto la cantera tuvo que acampar en la zona debido 
a que no existen trochas de acceso a la zona. 
 
Se identificaron las siguientes evidencias arqueológicas: 
 
 
A.- CAMINO PREHISPÁNICO: (tratado en la sección del camino de acceso) 
 
B.- RESTOS DE MURO - Elemento Arqueológico Aislado 
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Ubicación:  
Se encuentra ubicado sobre una pequeña colina en la parte baja de una cadena 
montañosa, se encuentra muy cerca del lecho del huayco que cruza la quebrada. 
 
UTM: WGS 84 Referenciales: 376437 E   8547072 N 
 
Descripción: 
Está conformado por los restos bastante deteriorados de dos muros, al parecer pudo 
tratarse de una gran estructura de planta rectangular ya que uno de los muros tiene 9 
metros de longitud y el otro 2.80 metros de longitud. Los muros se juntan en una 
esquina y están hechos en base a piedra canteada, dispuestas en doble hilera y unidas 
con argamasa de tierra, el ancho del muro es de 70 centímetros aproximadamente y 
tiene una altura en su sección mejor conservada de 80 centímetros, el acabado de la cara 
interna y externa del muro es bastante bueno – superficie uniforme – y presenta 
cerámica no diagnóstica. 
Nota: Durante la supervisión del INC se identificó un pequeño muro de doble 
paramento de piedras semicanteadas unidas con argamasa de tierra, tiene una longitud 
de 4 metros y el muro tiene un ancho aproximado de 60 centímetros; se encuentra 
bastante deteriorado. Se encuentra a unos cuantos metros al noreste del muro de 9 
metros. 
 
Delimitación: 

V1:  376456 E 8547084 N 
 V2: 376469 E  8547062 N 
 V3:  376426 E  8547064 N 
 V4:  376415 E  8547062 N 
 Nuevo muro pequeño:  376516 E   8547122 N (inicio) 
     376513 E  8547126 N (final) 
 
Afectación:  
El muro es afectado ya que se encuentra dentro del área designada como la cantera. 
 
Mitigación:  
Se recomienda delimitar la evidencia, proteger la zona intangibilizandola y colocando 
carteles de señalización temporal en tanto duren las obras, un cartel en el extremo 
noroeste de la evidencia y otro cartel en el extremo sureste de la evidencia. 
 
Se protegerá también el área que ocupa el pequeño muro identificado en la supervisión. 
 
C.- SITIO 2: 
 
Ubicación:  
Se encuentra ubicado en la zona norcentral del área designada como cantera, el sitio se 
ubica en la parte inicial de una quebrada bastante encajonada, la quebrada hace una 
curva más o menos en forma de ángulo recto para proseguir y unirse a la quebrada 
Culebrilla; la quebrada tiene una orientación noroeste – sureste, precisamente en su 
extremo sureste viene a dar hacia la parte inicial de la quebrada Culebrilla, el sitio está 
dividido en dos sectores, el primero se encuentra en el extremo sureste y el otro sector 
en el extremo noroeste. 
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UTM: WGS 84 Referenciales: 376885 E   8547706 N y  376743 E  8547920 N, por 
sobre los 1,020 a 1,040 m.s.n.m. 
 
Descripción:  
Este sitio arqueológico está conformado por dos sectores claramente diferenciados, el 
primero ubicado en el extremo sureste de la quebrada esta conformado por una serie de 
pequeñas construcciones apostadas en ambas márgenes de la quebrada, la misma que en 
este sector es bastante encajonada o se encajona. Este sector aparentemente es una 
suerte de puesto de control para el acceso a la quebrada, las construcciones están hechas 
de piedra canteada unida con argamasa de tierra, se han hecho numerosos muros de 
contención para generar pequeñas plataformas sobre las cuales se están disponiendo 
pequeños recintos de planta cuadrangular y rectangular cuyas paredes no son muy altas 
(50 cm.) y que en la mayoría de los casos están adaptándose a la superficie del cerro en 
el sentido de que están aprovechando el afloramiento de grandes rocas o paredes 
rocosas y son éstas las que están conformando las paredes de su recintos, las mismas 
que en la mayoría sólo son dos o tres, el lado que da hacia la parte central de la 
quebrada no tiene pared, podríamos decir que tienen una planta en forma de “U”; hacia 
la parte superior de la ladera de los cerros se pueden observar algunos muros de 
contención pequeños. Los pequeños recintos aparecen asociados a restos de carbón y de 
cerámica diagnóstica. 
 
El segundo sector se encuentra en la parte final de la quebrada en el sector noroeste, es 
aquí precisamente donde culmina la quebrada, esta conformada por una serie de 
farallones rocosos que ascienden abruptamente y que conforman una gran pared rocosa 
por donde es muy difícil de acceder; sobre este farallón rocoso ubicamos una serie de 
construcciones arqueológicas compuestas por gruesos muros de contención varias veces 
remodelados o refaccionados que al parecer están permitiendo el establecimiento de 
superficies por las cuales se puede circular y se puede acceder hacia zonas más altas, los 
acabados exteriores de los muros de contención son muy buenos, la piedra es canteada y 
las superficies debieron ser uniformes; estos muros con posibles zonas de acceso se 
concentran en el lado norte en tanto que al lado sur encontramos sobre las paredes 
rocosas una serie de escalones que ascienden a la parte más alta, en el centro de esta 
formación rocosa se puede observar una formación geológica conformada por roca del 
tipo travertino. Esta roca es de origen sedimentario generado por precipitaciones 
químicas, compuesta por carbonato de calcio e impurezas de arcilla. 
La evidencia tiene un aspecto similar al de una gruta, de acuerdo a la opinión de los 
geólogos probablemente se deba a que en épocas anteriores pudo haber emanación de 
aguas termales en esta zona y ello provocó la formación de este tipo de roca; por otro 
lado se puede ver también que en determinados momentos ha debido venir agua por 
sobre el farallón rocoso ya que su superficie esta erosionada por acción del agua, en la 
parte baja del sector denominado “gruta” existe una pequeña depresión en el terreno que 
muy bien pudo contener por cierto tiempo el agua que debió llegar a esta zona; sin 
embargo no se a encontrado ningún otro material arqueológico asociado en esta zona. 
Delimitación:  
Sector A: 
  V1:  376839 E  8547698 N 
  V2:  376916 E 8547708 N 
  V3:  376898 E 8547760 N 
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V4:  376850 E 8547786 N 

  V5:  376878 E 8547798 N 

Sector B (La Gruta): 

V4: 376704  8547966 

V3: 376781  8547966 

V2: 376781  8547896 

V4: 370704  8547896 

Afectación: 

El sitio es afectado ya que se encuentra dentro del área designada como cantera. 

Mitigación: 

Se recomienda delimitar, proteger el sitio estableciendo el área intangible y colocar 
carteles de señalización temporal, uno en el extremo sureste de la quebrada. 

2.3 FICHAS DE EXCAVACIÓN 

Las fichas de excavación de los pozos en los cuatro sitios identificados se presentan a 
continuación. 
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PROYECTO DE EVALUACIÓN ARQUEOLÓGICA – CANTERA GNL 2 
 

FICHA DE EXCAVACIÓN 

 
 
1. INFORMACIÓN GENERAL 
1.1 Códigos   PEA CANTERA GNL 2 1.2 Nombre          Restos de Muros 
1.3 UTM                                     WGS84           1.4 Altitud              948  m. 
                                    0376456  E 
                                    8547084  N 
 
1.5  POZO   N° 
                                             01 

1.6 PLANO 

 
 
2. DESCRIPCION DE CAPAS 
UBICACIÓN DEL POZO:    se encuentra al este de la estructura 
 
CAPA SUPERFICIAL            Grosor aprox.   4 cm. 
Composición       tierra suelta mezclada con algunas piedras. La tierra es tipo hormigón. 
 
Textura               suelta 
Color        amarillento               Material cult.    Ninguno 
CAPA A                                   Grosor aprox.    26 cm. 
Composición:     tierra suelta de tipo hormigón fino, de origen aluviónico. 
                          
 
Textura:              suelta 
Color:              amarillento        Material cult.     Ninguno 
 
CAPA B                                                  Grosor aprox.   30 cm. 
Composición:     tierra compacta mezclada con algunas piedras chicas y hormigón relativamente fino. 
 
 
Textura:            compacta 
Color:             amarillenta           Material cult.      Ninguno 
 
CAPA C        --------------                      Grosor aprox. 
Composición: 
 
 
Textura: 
Color:                                           Material cult. 
 
CAPA D                                                  Grosor aprox. 
Composición: 
 
 
Textura: 
 
FOTOS:                 19                                           ROLLO:      02 
EXCAVO:         040 - CMP                                 FECHA:       21 – 04 – 05 
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PROYECTO DE EVALUACIÓN ARQUEOLÓGICA – CANTERA GNL 2 
 

FICHA DE EXCAVACIÓN 

 
 
1. INFORMACIÓN GENERAL 
1.1 Códigos    PEA CANTERA GNL 2 1.2 Nombre      Restos de Muros 
1.3 UTM                                     WGS84           1.4 Altitud                948 m. 
                             0376469  E 
                             8547062  N 
 
1.5  POZO   N° 
                                  02 

1.6 PLANO 

 
 
2. DESCRIPCION DE CAPAS 
UBICACIÓN DEL POZO:      se encuentra al este de la estructura 
 
CAPA SUPERFICIAL            Grosor aprox.   5  cm. 
Composición    tierra suelta de naturaleza aluviónica (hormigón). 
 
Textura         suelta 
Color          amarillenta             Material cult.      Ninguno 
CAPA A                                   Grosor aprox.       46 cm. 
Composición:     capa gruesa de hormigón de origen aluviónico. 
 
 
Textura:     suelta 
Color:        marrón oscuro         Material cult.    Ninguno 
 
CAPA B                                   Grosor aprox.    
Composición:     
 
 
Textura:    
Color:                                       Material cult.    
 
CAPA C                                                  Grosor aprox. 
Composición: 
 
 
Textura: 
Color:                                           Material cult. 
 
CAPA D                                                  Grosor aprox. 
Composición: 
 
 
FOTOS:          20                                 ROLLO:  02 
EXCAVO:   CMP – OHO                   FECHA:  21-04-05 
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PROYECTO DE EVALUACIÓN ARQUEOLÓGICA – CANTERA GNL 2 
 

FICHA DE EXCAVACIÓN 

 
 
1. INFORMACIÓN GENERAL 
1.1 Códigos    PEA CANTERA GNL 2 1.2 Nombre     Restos de Muros 
1.3 UTM                                     WGS84         1.4 Altitud           948 m. 
                     0376426  E 
                     8547064  N 
 
1.5  POZO   N° 
                                   03 

1.6 PLANO 

 
 
2. DESCRIPCION DE CAPAS 
UBICACIÓN DEL POZO:      se encuentra al oeste de la estructura 
                                                  
CAPA SUPERFICIAL            Grosor aprox.   4 cm. 
Composición     tierra suelta 
 
Textura      suelta 
Color         rojizo                       Material cult.     Ninguno 
CAPA A                                   Grosor aprox.     16 cm. 
Composición:    hormigón de origen aluviónico 
 
 
Textura:      suelta 
Color:         amarillento              Material cult.   Ninguno 
 
CAPA B                                    Grosor aprox.   
Composición:     
 
 
Textura:     
Color:                                          Material cult.    
 
CAPA C                                                  Grosor aprox. 
Composición: 
 
 
Textura: 
Color:                                           Material cult. 
 
CAPA D                                                  Grosor aprox. 
Composición: 
 
 
Textura: 
FOTOS:            21                         ROLLO:   02 
EXCAVO:   CMP - OHO             FECHA:  21 – 04 – 05 
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PROYECTO DE EVALUACIÓN ARQUEOLÓGICA – CANTERA GNL 2 

 

FICHA DE EXCAVACIÓN 

 
 
1. INFORMACIÓN GENERAL 
1.1 Códigos   PEA CANTERA GNL  2 1.2 Nombre     Restos de Muros 
1.3 UTM                                     WGS84        1.4 Altitud                  948   m. 
                           0376415  E 
                           8547062  N 
 
1.5  POZO   N° 
                                04 

1.6 PLANO 

 
 
2. DESCRIPCION DE CAPAS 
UBICACIÓN DEL POZO:     se encuentra al este de la estructura 
 
CAPA SUPERFICIAL            Grosor aprox.  4 cm. 
Composición         capa de hormigón de origen aluviónico 
 
Textura     suelta 
Color        rojizo claro               Material cult.   Ninguna 
CAPA A                                   Grosor aprox.   30 cm. 
Composición:    capa de hormigón de origen aluviónico 
 
 
Textura:    suelta 
Color:       amarillento                 Material cult.     No presenta 
 
CAPA B                                                  Grosor aprox.     10 cm. 
Composición:   nivel de roca 
 
 
Textura:   compacta 
Color:      amarillenta                     Material cult.    No presenta 
 
CAPA C                                                  Grosor aprox. 
Composición: 
 
 
Textura: 
Color:                                           Material cult. 
 
CAPA D                                                  Grosor aprox. 
Composición: 
 
 
Textura: 
FOTOS:    22                                        ROLLO:   02 
EXCAVO:  OHO - CMP                      FECHA: 21-04-05 
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PROYECTO DE EVALUACIÓN ARQUEOLÓGICA – CANTERA GNL 2 
 

FICHA DE EXCAVACIÓN 

 
 
1. INFORMACIÓN GENERAL 
1.1 Códigos    PEA CANTERA GNL 2 1.2 Nombre     Sitio 1 
1.3 UTM                                     WGS84         1.4 Altitud             618  m. 
                               0373698  E 
                               8543851  N 
 
1.5  POZO   N° 
                                01 

1.6 PLANO 

 
 
2. DESCRIPCION DE CAPAS 
UBICACIÓN DEL POZO:  al sur del sitio 
 
CAPA SUPERFICIAL            Grosor aprox.    2 cm. 
Composición    tierra suelta de grano medio mezclada con algunos cascajos 
 
Textura   suelta 
Color      plomo                         Material cult.    Ninguno 
CAPA A                                   Grosor aprox.    10 cm. 
Composición:    tierra suelta de grano fino sin inclusiones 
 
 
Textura:    suelta 
Color:       marrón claro             Material cult.  Ninguno 
 
CAPA B                                    Grosor aprox.     40  cm. 
Composición:   arena de grano medio a grueso, con inclusiones de cascajo y piedras angulosas pequeñas. 
 
 
Textura:     semicompacta 
Color:        plomo                      Material cult.  Ninguno 
 
CAPA C                                                  Grosor aprox.  
Composición:  
 
 
Textura:  
Color:                                         Material cult. 
 
CAPA D                                                  Grosor aprox. 
Composición: 
 
 
Textura: 
FOTO:  7095 – 7103/7128 – 7130          ROLLO:  digital 
EXCAVO:   ECR                                    FECHA:  22-04-05 
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PROYECTO DE EVALUACIÓN ARQUEOLÓGICA – CANTERA GNL 2 
 

FICHA DE EXCAVACIÓN 

 
 
1. INFORMACIÓN GENERAL 
1.1 Códigos    PEA CANTERA GNL 2 1.2 Nombre     Sitio 1 
1.3 UTM                                     WGS84          1.4 Altitud               619  m. 
                               0373717  E 
                               8543860  N 
 
1.5  POZO   N° 
                              02 

1.6 PLANO 

 
 
2. DESCRIPCION DE CAPAS 
UBICACIÓN DEL POZO:    al este del sitio 
 
CAPA SUPERFICIAL            Grosor aprox.   2 cm. 
Composición   tierra suelta mezclada con arena de grano grueso. 
 
Textura    suelta 
Color       plomo                          Material cult.    Ninguno 
CAPA A                                   Grosor aprox.       28 cm. 
Composición:     arena de grano medio a grueso de consistencia semicompacta con inclusiones de cascajo 
                           Y piedras angulosas pequeñas. 
 
Textura:   compacto 
Color:      plomo                            Material cult.    Ninguno 
 
CAPA B                                                  Grosor aprox.      12 cm. 
Composición:    tierra suelta de grano fino de consistencia suelta, sin inclusiones, de origen eólico 
 
 
Textura:   suelta 
Color:      marrón amarillento         Material cult.     Ninguno 
 
CAPA C                                                  Grosor aprox.  
Composición: 
 
 
Textura:   
Color:                                           Material cult.   
 
CAPA D                                                  Grosor aprox. 
Composición: 
 
 
Textura: 
FOTO:  7104 – 7114/7131 – 7134         ROLLO:   Digital                         
EXCAVO:    ECR                                  FECHA:   22-04-05 
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PROYECTO DE EVALUACIÓN ARQUEOLÓGICA – CANTERA GNL 2 
 

FICHA DE EXCAVACIÓN 

 
 
1. INFORMACIÓN GENERAL 
1.1 Códigos    PEA CANTERA GNL 2 1.2 Nombre      Sitio 1 
1.3 UTM                                     WGS84           1.4 Altitud                   613   m. 
                                0373667  E 
                                8543906  N 
 
1.5  POZO   N° 
                                03 

1.6 PLANO  

 
 
2. DESCRIPCION DE CAPAS 
UBICACIÓN DEL POZO:     
 
CAPA SUPERFICIAL            Grosor aprox.   2  cm. 
Composición:    tierra de grano fino sin inclusiones 
 
Textura      suelta 
Color         marrón amarillento   Material cult.   Ninguna 
CAPA A                                   Grosor aprox.     30  cm. 
Composición:       tierra de grano fino  sin inclusiones de origen eólico 
 
 
Textura:     suelta 
Color:        marrón amarillento    Material cult.         Ninguno 
 
CAPA B                                                  Grosor aprox.      30 cm. 
Composición:   arena de grano grueso a medio con inclusiones de cascajo y piedras angulosas pequeñas 
 
 
Textura:  semicompacta 
Color:      plomo                          Material cult.  Ninguno 
 
CAPA C                                                  Grosor aprox.  
Composición:  
 
 
Textura:    
Color:                                          Material cult.     
 
CAPA D                                                  Grosor aprox. 
Composición: 
 
 
Textura: 
FOTO:     7115 – 7121                           ROLLO:  Digital                                         
EXCAVO:      ERC                                FECHA:   2-04-05 
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PROYECTO DE EVALUACIÓN ARQUEOLÓGICA – CANTERA GNL 2 
 

FICHA DE EXCAVACIÓN 

 
 
1. INFORMACIÓN GENERAL 
1.1 Códigos    PEA CANTERA GNL 2 1.2 Nombre    Sitio 1 
1.3 UTM                                     WGS84          1.4 Altitud             610   m. 
                                 0373656  E 
                                 8543886  N 
 
1.5  POZO   N° 
                                  04 

1.6 PLANO 

 
 
2. DESCRIPCION DE CAPAS 
UBICACIÓN DEL POZO:     al oeste del sitio 
 
CAPA SUPERFICIAL            Grosor aprox.   2 cm. 
Composición       arena de grano medio a grueso 
 
Textura           semicompacta 
Color              plomo                  Material cult.   Ninguno 
CAPA A                                   Grosor aprox.     40 cm. 
Composición:    arena de grano medio a grueso con inclusiones de cascajo y piedras angulosas pequeñas 
 
 
Textura:   semicompacto 
Color:      plomo                         Material cult.   ninguno 
 
CAPA B                                                  Grosor aprox.     
Composición:  
 
 
Textura:  
Color:                                     Material cult.    
 
CAPA C                                                  Grosor aprox.    
Composición:       
 
 
Textura:     
Color:                                     Material cult.     
 
CAPA D                                                  Grosor aprox. 
Composición: 
 
 
Textura: 
FOTO:     7122 – 7127                           ROLLO:  Digital 
EXCAVO:   ERC                                  FECHA: 22 -04-05 
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2.4 TRABAJOS DE GABINETE – Breve Exposición de los Resultados del 
Proyecto 

El desarrollo del proyecto ha generado la identificación de varias evidencias aisladas, un 
camino prehispánico y dos sitios arqueológicos ubicados en la quebrada Culebrilla. 
Sobre la pampa por donde discurre la mayor parte del camino de acceso a la cantera no 
se han identificado restos arqueológicos, únicamente un cortaviento de carácter 
temporal que confirma el patrón identificado en estas pampas que habrían sido zona 
obligada de paso para llegar a la costa o para llegar a Ica. 
 
En la quebrada Culebrilla destaca la identificación en distintos tramos de un camino 
prehispánico que de acuerdo a lo revisado y consultado con el personal del Proyecto 
Capac Ñam del INC estaría conformando un camino Inca intervalle que une la quebrada 
de Topará (Huaquina) y la zona de Lunahuaná (Incahuasi). Dentro de este 
planteamiento los denominados elementos arqueológicos aislados identificados en la 
quebrada podrían estar respondiendo al camino y es muy probable que hayan estado 
directamente relacionados con el mismo.  
 
Por otro lado el sitio 2  (la Gruta) identificado en la naciente de una pequeña quebrada 
que da hacia la quebrada Culebrilla, al parecer no es un sitio de la época inca, 
probablemente coetáneo y hasta anterior a esta época; más aún consideramos que 
estamos frente a una zona que debió conformar un adoratorio, un lugar sagrado 
vinculado con los ritos de la pachamama y del culto al agua y con acceso bastante 
controlado y restringido. 
 
Aún está pendiente la ejecución de mayores estudios para ampliar la información sobre 
este tipo de evidencias arqueológicas. 
Nota: El proyecto Capac Ñam ya tiene identificado el camino prehispánico y el 
geoglifo, para el caso de éste último se ha mantenido el nombre con el que estaba 
registrado en los reportes del Capac Ñam. 

3.0 MANEJO Y DEPÓSITO DE LOS MATERIALES 

El proyecto dentro de su metodología y planteamiento de los trabajos de campo no 
consideró la recolección de material cultural. 

4.0 RESUMEN DE LAS SUGERENCIAS E INDICACIONES DEL 
SUPERVISOR 

La supervisión del INC estuvo a cargo del Licenciado en Arqueología Guido Casaverde. 
Walsh Perú brindó las facilidades del caso a fin de que el Lic. Guido Casaverde y la 
responsable del proyecto pudieran trasladarse hasta la zona donde se ubica el proyecto. 
 

• El representante del INC opinó favorablemente a las delimitaciones efectuadas 
en los: Sitio 1, Sitio 2 y Camino Prehispánico en sus diversos sectores. 
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• El representante del INC opinó favorablemente a las delimitaciones de los 
elementos arqueológicos aislados: Cortaviento, Estructura Rectangular, 
Geoglifo, Restos de muros. 

• El representante del INC estuvo de acuerdo con las medidas de mitigación 
planteadas por la arqueóloga responsable y asimismo estuvo de acuerdo con las 
variantes efectuadas por la empresa en el trazo del camino de acceso. 

 
El supervisor del INC hizo las siguientes recomendaciones en campo. Las mismas serán 
presentadas a la Comisión Técnica de Arqueología en un Informe Técnico de carácter 
interno. 
1. Se identificó un pequeño murito a unos metros de la evidencia denominada “Restos 

de Muros – Elemento Arqueológico Aislado” (cantera), éste deberá también ser 
protegido e intangibilizado para garantizar su conservación. Ya se acogieron sus 
recomendaciones en este sentido. 

2. Contiguo al primer tramo del camino prehispánico en donde se realiza la variante, 
al norte del sitio 1 sobre el lecho del huayco; el Supervisor identificó un pequeño 
alineamiento de piedras que estaría correspondiendo al camino prehispánico, en 
consecuencia considera que el trazo del camino debió pasar por este sector a pesar 
de que el huayco haya destruido las evidencias y recomienda que se proteja esta 
zona por motivos paisajísticos principalmente. Ya se acogieron sus 
recomendaciones en este sentido. 

3. Se manifestó de acuerdo con la señalización temporal de los sitios. 
4. Solicitó que la empresa habilite a la brevedad una nueva trocha de acceso a la altura 

del primer tramo del camino prehispánico que se ve afectado por las obras, ya que 
la trocha que existe actualmente se despliega por el camino prehispánico en una 
longitud aproximada de 20 a 25 metros. 

5. Recomendó un monitoreo durante el desarrollo de las obras. 

5.0 CUADRO RESUMEN DE LAS MEDIDAS DE MITIGACIÓN 

En el Cuadro Nº1 adjunto, se resumen los sitios identificados, el nivel de impacto de 
cada uno y las medidas de mitigación planteadas. 

6.0 CONCLUSIONES Y RECOMENDACIONES 

Luego de efectuarse los trabajos de prospección, identificación y delimitación de las 
áreas que presentan evidencias arqueológicas, se concluye lo siguiente:  

 Se han identificado en la quebrada Culebrilla en total dos sitios arqueológicos, 
un camino prehispánico posiblemente de la época Inca y tres elementos 
arqueológicos aislados que probablemente están vinculados al camino 
prehispánico. 

 Para los sitios y elementos arqueológicos aislados que eran afectados por el 
camino de acceso se han realizado variantes en el trazo original de modo tal que 
con el nuevo trazo del camino de acceso ya no son afectados. 
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 Para los sitios identificados dentro del área de la cantera se ha procedido a su 
delimitación e intangibilización, con lo cual la empresa se compromete a no 
alterar las evidencias arqueológicas que quedaran ubicadas dentro de la cantera 
denominada GNL 2. 

 En la zona de pampas se ha identificado un cortaviento que estaba colindante al 
trazo y luego de la variante efectuada ya no es afectado. 

 Que la empresa PERU LNG tiene proyectado construir un camino de acceso 
carrozable hacia la cantera de donde se extraerá roca por un período menor a 
dos años. 

 Que existe el compromiso por parte de la empresa Perú LNG de respetar y 
garantizar la conservación adecuada de las evidencias arqueológicas 
identificadas en el área de influencia del Proyecto Cantera GNL 2. 

 Que la empresa PERU LNG se encuentra desarrollando su estudio de Impacto 
Ambiental y Social y tiene como uno de sus objetivos la obtención del 
certificado de inexistencia de restos arqueológicos del INC (CIRA). 

 
Por último, se recomienda: 
 
Otorgar el certificado de inexistencia de restos arqueológicos  (CIRA) del Instituto 
Nacional de Cultura a la empresa PERU LNG para el proyecto de explotación de la 
Cantera GNL 2 y su camino de acceso teniendo en cuenta las variantes efectuadas 
al trazo del camino y la intangibilidad de las evidencias arqueológicas identificadas. 

7.0 ANEXOS 

7.1 COPIA DE LA RESOLUCION 
7.2 PLANO DEL TRAZO DE LA CARRETERA – LA UBICACIÓN DE LA 

CANTERA - LOS SITIOS IDENTIFICADOS Y LAS VARIANTES 
PROPUESTAS 

7.3 REGISTRO GRAFICO 
7.4 REGISTRO FOTOGRÁFICO 
7.5 PLANOS DE DELIMITACIÓN DE LOS SITIOS IDENTIFICADOS 
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7.0 ANEXOS 
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ANEXO 7.1 
 

COPIA DE RESOLUCIÓN  
 

PLANO DEL TRAZO DE LA CARRETERA, 
UBICACIÓN DE LA CANTERA, SITIOS 

IDENTIFICADOS Y VARIANTES PROPUESTAS 
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ANEXO 7.2 
REGISTRO GRÁFICO 
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ANEXO 7.3 
PLANOS DE DELIMITACIÓN DE LOS SITIOS 

IDENTIFICADOS 
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ANEXO 7.4 
REGISTRO FOTOGRÁFICO 
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Foto N° 1   - Vista en detalle del Cortaviento 
 

 
 

Foto N° 2  - Detalle de la Estructura Rectangular 
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Foto N° 3 - Vista del Geoglifo 
 

 
 

Foto N° 4: Vista general de los restos de muros 
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Foto N° 5 - Vista de los restos de muros 
 
 

 
 

Foto N° 6: Vista de una de una  estructura cuadrangular en el sitio 1. 
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Foto N° 7: Vista de otra estructura del sitio 1. 
 
 

 
 

Foto N° 8: Vista general del sitio 1, sector A y B. 
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Foto N° 9: Detalle de la arquitectura – Sitio 2 Sector A 
 
 

 
 

Foto N° 10: Detalle de arquitectura en el sitio 2, sector A.
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Foto N° 11: Detalle de la arquitectura del Sitio 2 – Sector B 
 

 
 

Foto N° 12: Pozo de delimitación 1 en zona de Restos de Muros. 
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Foto N° 13: Pozo de delimitación 01 del Sitio 1 
 
 

 
 

Foto N° 14: Pozo de Delimitación 02 del Sitio 1 
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Foto N° 15: Pozo de delimitación 03 del sitio 1 
 
 

 
 

Foto N° 16: Pozo de Delimitación 04 del sitio 1 
 
 
 
 
 
 



 

 

Informe Final del Proyecto de Evaluación Arqueológica Cantera GNL-2 7.4-9 
 

 

 
 

Foto N° 17: Vista general del trazo del camino de acceso por la pampa 
 
 

 
 

Foto N° 18: Vista general del trazo del camino de acceso a través de la pampa 
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Foto N° 19: Vista general del trazo del camino de acceso en la quebrada Culebrilla 
 
 

 
 

Foto N° 20: Vista general del trazo del camino de acceso en la quebrada Culebrilla 
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Foto N° 21: Vista general del área de la cantera 
 
 

 
 

Foto N° 22: Vista general del área de la cantera 
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Foto N° 23: Vista general del camino prehispánico en el primer sector 
 
 

 
 

Foto N° 24: Vista general del camino prehispánico en el segundo sector 
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Foto N° 25: Vista general del camino prehispánico en el tercer sector 
 
 

 
 

Foto N° 26: Vista general del camino prehispánico en el cuarto sector 
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Foto N° 27: Vista general del camino prehispánico en el quinto sector 
 

 
 

Foto N° 28: Vista general del área de la variante a la altura del 1er. Sector del camino 
prehispánico 
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Foto N° 29: Vista general de la variante a la altura del 1er. Sector del camino prehispánico 
 
 

 
 

Foto N° 30: vista general del área de la variante a la altura del 2do. Sector del camino 
prehispánico 
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Foto N° 31: Vista general del área a la variante a la altura del 3er. Sector del camino 
prehispánico 

 

 
 

Foto N° 32: Vista general del área de la variante a la altura del 4to. Sector del camino 
prehispánico 
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Foto N° 33: Vista general del área donde acaba el camino de acceso a la cantera GNL 2 
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