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1.0 INTRODUCTION 

The Environmental Impact Assessment Report (EIA) presented herein evaluates the proposed 

Liquefied Natural Gas (LNG) Export Project (Project), which include plant and marine facilities 

designed to liquefy natural gas and provide LNG for transportation and export, and its interaction 

with environmental components within the area of influence of the Project.  The Project will be 

situated on a 521 hectare arid coastal site at Pampa Melchorita, located between the 167 to 170 

kilometer (km) markers south of Lima on the west side of the Panamericana Sur Highway in the 

district of San Vicente de Cañete, province of Cañete, department of Lima. 

1.1 EIA Team 

Golder Associates Peru S.A was retained by PERU LNG S.R.L, hereafter referred to as the 

�Company�, to conduct an EIA of the proposed Project. The Golder team selected for this project 

consisted of environmental and social specialists duly authorized by DGAAE to conduct this kind of 

work. 

1.2 EIA & Consultation Process Approach 

The Environmental Impact Assessment (EIA) is a process that predicts, evaluates, mitigates and 

develops a plan to monitor impacts associated with the Project. Golder�s approach to conducting the 

EIA considers that it is an integral part of Project planning and an integral part of the study, because it 

should not only answer the significant technical questions on various processes of the Project that can 

produce impacts, but it also help to build a better relationship and a better Project by integrating the 

interests of the Company, stakeholders, regulators and technical teams.  Stakeholder consultation is a 

critical component to the EIA that determines the issues that will be central to the environmental 

assessment. Effective interaction will foster positive long-term relationships between the Company 

and stakeholders.  

1.3 EIA Report Structure 

The EIA report has been prepared for the review and approval of the Environmental Authorities.  The 

EIA report is presented in two volumes. Volume 1 provides a description of the proposed Project and 

summarizes the data collected during the baseline studies, reviews secondary sources of available 
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information, and evaluates significant potential environmental, social and economic impacts of the 

Project in relation to existing conditions. Mitigation measures to avoid, reduce, or ameliorate 

significant adverse effects have been recommended through the Environmental Management Plan.  

Volume 2 presents all supporting documentation to the EIA. Appendix 4 documents were prepared 

for the Company by Inspectra S.A. and Monitoreo Ambiental e Investigacion de Impactos S.A.  

Appendix 6 documents were prepared for the Company by Monitoreo Ambiental e Investigacion de 

Impactos S.A.  The format of the EIA report has been structured as follows: 

Volume 1: 

− Executive Summary 

− Chapter 1 � EIA Scope and Legal & Institutional Framework 

− Chapter 2 - Project Description 

− Chapter 3 - Description of Existing Environment 

− Chapter 4 - Impact Assessment 

− Chapter 5 - Environmental Management and Monitoring Plans 

− Chapter 6 - Public Consultation 

− Chapter 7 - Glossary 

Volume 2:   

− Appendix 1- Process Products MSDS 

− Appendix 2 - Field Data Collection and Laboratory Analysis Results 

− Appendix 3 - Impact Assessment, Air and Noise Modeling 

− Appendix 4 - Contingency Plans 

− Appendix 5 - Public Consultation Documentation 

− Appendix 6 - EIA for the Breakwater and Marine Facilities, EIA for the Dredging Operations 
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2.0 THE PROJECT 

2.1 Proponent 

PERU LNG S.R.L. is undertaking to build the LNG Export Project hereby referred to as �Project�.  

The Company is a consortium of shareholder companies, with Hunt Oil Company of Peru providing 

the role of Operator, bringing to the Project their worldwide experience in the energy sector. 

Hunt Oil Company is a U.S privately held oil and gas exploration and production company that has 

successfully conducted worldwide petroleum operations for over 69 years.  Hunt Oil Company has 

established residency in Peru with the company called Hunt Oil Company of Perú L.L.C., Sucursal 

del Perú. 

2.2 Project Components 

The Project involves the construction and operation of a nominal 4.4 million metric tons per annum 

(MMTA) LNG Export Facility.  The facility will process natural gas from the Camisea gas fields in 

the Camisea region located 500 km east of Lima.  The detailed engineering and construction for the 

Project is planned to commence in 2004 with the first LNG production in 2007.  The facility will 

include a marine facility to load the product into LNG Tankers for transportation by sea to potential 

customers. The Project location and adjacent areas of influence are identified in Figure 1. 

The Project is represented in a General Process Flow Diagram in Figure 2 and consists of the 

following components: 

− Liquefaction Plant and LNG Storage; 

− Marine Facilities; 

− Administration, Housing, Infrastructure and Utilities. 

LNG is created when natural gas is cooled to approximately minus 163 degrees Celsius (°C) at 

atmospheric pressure.  Since there are economic limitations on the distance that natural gas can be 

transported through onshore or offshore gas pipelines, the liquefaction of natural gas to LNG product 

facilitates the transportation and storage of natural gas in a safe and economic manner.  LNG occupies 
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a volume of approximately one - six hundredth of the equivalent volume of natural gas, which 

facilitates the storage and transportation of bulk supply of LNG using dedicated marine vessels. 

LNG weighs less than water, is odorless, colorless, non-corrosive, and non-toxic.  LNG vapors are 

only flammable under certain specific conditions that require a methane gas concentration of between 

5.3% and 15% in air and an ignition source.  One of the characteristics of LNG is not being explosive. 

The proposed LNG plant will be using the Air Products and Chemicals, Inc (APCI) propane 

precooled mixed refrigerant (MR) liquefaction process. 

The plant contains the following process units: 

• Feedgas Receiving, Liquid Separation, Gas Metering and Pressure Reduction - The feedgas 

Receiving Unit (FRU) will be designed to separate and store any liquids that might remain in the 

gas supply pipeline after initial hydro testing operations or form due to any upstream upset and 

pigging operations.  The feedgas will flow through an Inlet Knock Out (KO) Drum to remove 

any free liquids that collect in the pipeline; 

• Acid Gas Removal (Carbon Dioxide) - The Acid Gas Removal Unit (AGRU) will process 

natural gas from the FRU to remove carbon dioxide, the acid gas contaminant present in the 

feedgas. The carbon dioxide is considered a contaminant because it would freeze in the 

cryogenic process of converting gaseous methane to liquid methane and block the process flow. 

The technology for removal of carbon dioxide (CO2) and hydrogen sulfide (H2S) (collectively 

referred to as acid gas) from natural gas uses activated Methyl Diethanolamine (aMDEA), a 

tertiary amine.  The activated MDEA (aMDEA) is an aqueous solution of MDEA plus an 

activator chemical; 

• Gas Dehydration and Carbon Adsorption Units - The Dehydration Unit dries the water-

saturated gas leaving the AGRU to meet cryogenic process specification requirements.  The 

Dehydration Unit uses a three-bed molecular sieve configuration; two beds operating in the 

absorption mode while the third bed is undergoing regeneration.  Each molecular sieve bed is 

regenerated every 24 hours.  The dehydration unit dries the water-saturated treated gas down to 

less than 1 ppm(v) of water to avoid freezing and plugging in the cryogenic liquefaction unit by 

gas hydrates. An Activated Carbon Adsorber is being provided as a safety measure to ensure, 

reliable operation of the LNG facility.  An Activated Carbon Adsorber will remove any heavy 
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metals present in the feedgas to avoid corrosion problems in the aluminum components of the 

liquefaction process equipment.  This is achieved by adsorption through an activated carbon bed; 

• Refrigeration and Liquefaction - The Air Products and Chemicals, Inc. (APCI) propane 

precooled multi-component refrigerant process uses two types of refrigeration cycles to precool 

and liquefy the feedgas.  The feedgas is first precooled using propane refrigerant at four different 

descending pressure levels with corresponding temperatures.  After being cooled by the propane 

refrigeration, the feedgas enters the main cryogenic heat exchanger (MCHE).  In the MCHE the 

feedgas is further cooled and totally condensed by the mixed refrigerant (MR).  The subcooled 

LNG leaving the MCHE is reduced in pressure by a control valve and is then sent to the LNG 

Storage Tank.  The LNG entering the Storage Tanks is at 1.08 bara pressure and �163.1 °C 

temperature; 

• LNG Storage - The two (2) LNG Storage Tanks proposed for the plant are of single containment 

design with each tank having a capacity of 110,000 m3.  As required by NFPA 59A, the tanks 

will have a common secondary containment area; and 

• Refrigerant Storage - Propane and ethylene for refrigerant make-up will each be stored in 

horizontal, bullet-type, storage tanks.  Two pressurized propane bullets will have storage 

capacity of 602 m³ each.  Two pressurized and vacuum jacket insulated, ethylene bullets will 

have a storage capacity of 200 m³ each. 

The major plant process units at the Project site will be located at an elevation of 135 meters above 

mean sea level (masl) with the LNG Storage Tanks located at an elevation of 127 masl.   

The LNG plant will be designed to include marine facilities. These facilities include: 

• Trestle - An approximately 1.3 km long trestle aligned perpendicular from shore to the loading 

platform.  The trestle consists of a steel superstructure supported by driven steel pipe piles and a 

cast-in-place concrete abutment; 

• Breakwater - The site has some natural wave protection from the Peninsula of Paracas located 

south of the Project, but is exposed to long-period Pacific swells, primarily from the southwest. 

The proposed breakwater is located in approximately 14 m of water, is 800 m long, and is 

aligned parallel to the coastline and to the sea bottom contours.  A crest elevation of 8.5 m above 
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mean lower water springs (MLWS) allows the 100-year design wave to overtop with very little 

damage; 

• Access Navigational Channel for LNG Tankers - A LNG Tanker access channel will be 

dredged approximately one to two meters, 250 m width and 800 m in length to provide the 

required water depth at the berth of 15 m at MLWS. The approach and departure channels 

(navigational channel) will be dredged approximately 3 m to provide a 250 m width and 

approximately 2,700 m length to a depth of 18 m to provide underkeel clearance from the long 

period swells as the LNG Tanker turns into and later out of the breakwater protected berth; 

• LNG Tanker Berth and LNG Loading Arms - The LNG berth structures consist of a 30-meters 

by 30 meters loading platform, four breasting dolphins and six mooring dolphins.  These berth 

structures consist of open grid steel decks on steel beams supported by steel pipe piles driven 

through steel jackets. LNG loading is accomplished by using four 16-inch specialty LNG loading 

arms of the pipe and swivel design.  Three arms will normally be used for LNG loading and one 

for vapor return to the BOG Compressors; 

• Tug Berths - Permanent berth facilities are provided to maintain three tugs on location on a full-

time basis. Tug berths are located immediately adjacent to the northern mooring dolphins; 

• Utility Dock - A small utility dock has been provided on the south side of the trestle 

approximately 90 m from the loading platform.  The utility dock is used to temporarily berth a 

tug for refueling, to support seawater intake equipment, to provide a deck area for vehicle 

parking, and to provide a working area for a mobile crane to support routine maintenance and tug 

supply operations.  The Utility Dock will have facilities for tug refueling and spill containment; 

and  

• Lighting and Navigational Aids - will consist of racon, sea buoys, leading lights, gate buoys, 

breakwater markings, extreme mooring dolphins markings; and laser berthing aid system for 

speed and distance approaching the dock. 

Administration and operations staff will work and be housed on site.  Administration, warehouse, 

maintenance and clinic buildings will be built on site.  A permanent community housing area will be 

provided for non-local personnel.  Roads, protective fencing and guard posts will be provided to 

ensure safe entry and exit of equipment and personnel to the site.  The plant will be self sufficient for 
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utility requirements in water and electricity.   Natural gas powered turbine generators will provide 

electric power and a seawater desalination plant for process and potable water.  However, during the 

first year of construction, while the desalination plant is being built, water from the lower reaches of 

the Cañete River will be utilized.  All liquid or solid waste generated will be adequately treated prior 

to final disposal.  Additionally, fire fighting, flare and venting systems will provide the necessary 

personnel and equipment safety protection  in case of a plant upset or emergency. 

The Project has been designed to be safe and economically and environmentally efficient while 

providing a source of alternative clean fuel for the overseas market.  

2.3 Selected Area 

Extensive sitting studies were performed along the coastline of Peru to identify the appropriate 

location for the Project.  Seventeen (17) specific sites were identified between the cities of Pisco and 

Lima during the year 2001; visits were made to candidate areas where additional information was 

collected.  From this investigation, two sites were selected initially for further investigation, Pampa 

Clarita (154 km south of Lima) and Punta Corriente (122 km south of Lima). The project 

requirements identified during the Front End Engineering Design (FEED) for the Project of a greater 

land space of 150 hectares eliminated the Punta Corriente site from consideration due to its limited 

land space in a heavily developed area.  Pampa Clarita located 154 km south of Lima was considered 

as the preferred site due to greater land space availability and less cost for site preparation and this 

site was investigated in greater detail.  Onshore and offshore engineering studies, environmental 

baseline studies, archeological, geotechnical, and socio-economic studies were conducted at the 

Pampa Clarita site.  Based on the results of the studies at Pampa Clarita, the Pampa Clarita site was 

discarded.  This was due to encountering swelling clays, which create unstable foundation conditions 

for the critical LNG storage tanks and to archaeology and socio-cultural impacts associated with the 

construction of the proposed Facility on this site. 

Pampa Melchorita was considered as the third most likely site for the Project, but was not initially 

selected as the preferred site due to its elevated location of 135 masl requiring a significant road for 

coastal access.  The elevated site was also expected to reduce the amount of LNG that could be 

shipped due to additional boil-off gas generated from the change in potential energy as the LNG is 

carried by pipeline from the 135 m elevation to near sea level at the marine loading facilities for LNG 
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Tanker loading.  After further engineering evaluation, however, a safer, more economic configuration 

was designed for the site. This configuration uses gravity drainage to a remote secondary containment 

sump at an elevation of 70 m.  This permits the use of two 110,000 m³, double walled, single 

containment tanks versus an originally designed 185,000 m³ full containment tank for LNG storage 

offsetting the disadvantages of the elevated site.  With this configuration, Pampa Melchorita was 

selected as the site for the Project to conduct the EIA studies described in this report. 

The Project will be located on a 521 hectares arid coastal site at Pampa Melchorita, located between 

the 167 to 170 kilometer (km) markers south of Lima on the west side of the Pan Americana Sur 

Highway. The area is composed of tracts of land, located in the district of San Vicente de Cañete. The 

first tract will be purchased by Hunt Oil Company of Peru on behalf of PERU LNG S.R.L through a 

direct purchase from the Superintendent of National Goods � �Superintendencia de Bienes 

Nacionales� (SBN).  The coastal and marine surface area will be requested as a concession from the 

responsible authorities, through appropriate procedures. 

2.4 Economic Benefits  

The impact of the Project to the Peruvian economy, considering investment, value of production and 

other related investments, is $4,900 MM (net present value, discounted at 12%) U.S. for the period 

2004 to 2026, of which the proposed Project will require a capital investment of the LNG Facility of 

$969 MM U.S. and a $865 MM U.S. investment will be made for the development of the Camisea 

Gas Fields and the expansion of the gas pipeline for a total capital investment in Peru of 

approximately  $1,834 MM U.S.  The local component of this investment is $736 MM US.    The 

Peruvian Association of Construction � �Cámara Peruana de la Construcción� (CAPECO) estimates 

that construction activity will generate at least 5 indirect jobs for each direct job position.  Therefore, 

the induced jobs derived from the construction of the plant can be estimated as follows: 600 workers 

for the first year, 6,620 for the second year, 13,350 for the third year and 3,350 for part of the fourth 

year.  The Macroconsult study of June 2003 "Impacto Economico del Proyecto de Exportacion de 

Gas Natural Licuado de Camisea" estimated 3,000 direct and indirect jobs within the local area during 

the period of plant operation phase from 2007 to 2026.  The production of LNG for export will allow 

Peru to become a net exporter of energy. 
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3.0 THE EIA AND CONSULTATION PROCESS 

3.1 Baseline Studies 

Baseline studies for characterization of social and environmental features of the Project´s area of 

influence were conducted according to the following considerations. 

The project site is comprised of 521 hectares at a location known as Pampa Melchorita. This project 

site is bounded to the East by the Panamericana Sur Highway (the segment between 167 to 170 

kilometers (km) south of the city of Lima) and to the West by the Pacific Ocean.  

The regional area of influence for the physical, biological, and cultural features of the project study 

area comprises:  north to the southern bank of the Cañete River; south to the northern bank of the 

Topara Creek; two kilometers east of the Panamericana Sur Highway; and three kilometers west of 

the coastline. For the marine studies Monitoreo Ambiental e Investigacion de Impactos S.A. 

considered a study area that extended 10 kilometers west of the coastline for the marine facilities and 

dredging disposal area. 

The area of influence for the socioeconomic features of the project study, as shown in Figure 3, 

comprises: 

• An area of direct influence or local incidence which includes the district of San Vicente de 

Cañete in the province of Cañete and the five districts in the province of Chincha such as Grocio 

Prado, Sunampe, Chincha Alta, Tambo de Mora, and Pueblo Nuevo; and 

• The area of indirect influence or regional incidence which includes the provinces of Cañete and 

Chincha and their correspondent departments Lima and Ica, respectively. 

3.1.1 Physical Environment 

Geology 

The Project site comprises a strip of land, including an old alluvial fan over a terrace of about 140 

meters (m) above sea level, and seacliffs along the beach area, where the LNG plant is proposed for 

construction.  The alluvial fans, which form the broad coastal plains (pampas), are about 2 km wide 

between the sea and the coastal bedrock hills from K 153 to K 180 along the Panamericana Highway.  
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These broad fans exhibit a conical shape with heights of up to 30 m.  The wind-deposited (eolian) 

sand sheets and dunes cover the bedrock and or alluvial fans.  The soils underlying the sand dunes are 

formed by partially consolidated, densely packed and cemented deposits of the Pleistocene Cañete 

Formation.  Numerous old and recent drainage valleys are incised into the fan surface that discharge 

over the seacliffs. 

Climatology 

The climate in the southern coastline of Peru, including the Project site is classified as a sub-tropical 

that is greatly influenced by the presence of the Andes Mountain Range, the anticyclonic circulation 

of the south Pacific and the cold current of the Humboldt.  The coastal area, where the study area is 

located, has an unusual type of arid climate caused by the northward-flowing cold waters of the 

Humboldt Current. 

The average annual precipitation in the region ranges from about 0 to 2.5 millimeters (mm), while the 

average annual temperatures in the region vary from about 15 to 23 degrees Celsius (°C).   

The average monthly relative humidity varies from 82 to 88 percent, with maximum values recorded 

in winter (June through September) and minimum values recorded in summer (February through 

March). 

Soils 

The regional and local soils at the study area are classified as Entisols and Aridisols.  These soils are 

characterized by not having a recognizable pedogenic horizon and are commonly associated with 

recent flood plains, steep eroding slopes, sand dunes, and wind deposited sands.  These soils exhibit a 

characteristic of being highly susceptible to wind erosion and being dry most of the year.  These soils 

contain calcium carbonates, silica, salts, and gypsum.  Soils at the Project site are slightly acidic to 

slightly alkaline and have a high salinity and low organic matter (less than 2 percent). The grain-size 

analysis conducted on these soils show that the soils are predominantly sandy and considered highly 

permeable. 
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Surface and Ground Water 

The study area lies between two main rivers; the Cañete River located 15 km to the northwest and the 

Topara Creek located 12 km to the southeast that flow perpendicular to the coastline and discharge to 

the Pacific Ocean. Groundwater has not been encountered to a depth of 100 m, the maximum depth 

explored, during the geotechnical investigation and geophysical evaluation at the site.  Based on 

piezometer information installed in the region, groundwater, if present, tends to flow from the 

northeast to southwest toward the Pacific Ocean. 

Natural Hazards 

The project site is located along the central coastline of Peru in a seismically active region that is 

related to the convergence of the Nazca and South America plates along the subduction zone.   

The coastal zone of Peru including the Project site has experienced the effects of many destructive 

tsunamis (Silgado, 1974), with wave heights ranging from 2 to 20 m.  The run up and currents at the 

project site have been calculated from extreme earthquakes and used as a final design criterion for the 

marine facilities.  The steep slopes of the coastal cliffs and the high seismic activity in the area pose 

potential slope instability.  A tsunami at the Project site could cause erosion of the beach and possibly 

undermine the toe of the cliff adding to the instability of the coastal cliffs.  The project design is to re-

slope the cliff to provide a reduced slope with a safe angle of repose and to locate equipment away 

from the beginning of the new slope in order to avoid any potential concerns due to land instability. 

The site is not subject to flooding due the lack of precipitation in the area and the distance from the 

closest drainage basins associated with the Cañete River, located 15 km to the northwest, and the 

Topara River, located 12 km to the southeast of the site, and the elevation of the project site relative 

to the surrounding area. 

The Project has been designed in accordance to the Unified Building Code (UBC) Zone 4 criteria, 

vol. 2, Chapter 16, Division IV (Earthquake Design).  LNG structures and system shall be designed to 

resists earthquake forces in accordance with NFPA 59A.  LNG storage tanks are designed in 

accordance with API 620 and their anchorage with Appendix E of API 650 Zone 4 and Appendix L 

of API 620. The Plant and the LNG storage tanks are located at an elevation of 135 and 127 masl, 
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respectively and are sufficiently elevated to withstand a tsunami. The trestle will be designed to 

withstand the force of a tsunami wave. 

Oceanography 

The bathymetric study reported an exceptionally uniform and relatively horizontal seafloor with a 

slope that increases in depth from 5 m near the surf zone to 34 m at the seaward edge of the survey 

seven kilometers from the coastline. 

The results of the sediment analysis show the presence of materials type SM (silty sands) in the 

seafloor bottom of the study area according to the U.S.S.C classification (Unified System of Soils 

Classification ASTM-D2487). The average percentage of sands found in the sediment samples was 

85% and the average of fine material was 15%. 

3.1.2 Biological Environment 

Terrestrial Environment 

The regional and local study area is located in the bio-geographic unit of Peru known as coastal 

desert. The coastal desert of central Peru is characterized by the lack of precipitation and the presence   

of a drizzle type of precipitation in the areas near the sea. As the interior parts of the mainland do not 

have the drizzles and rains, the vegetation is very scarce or absent. Within the area of influence at the 

Cañete River (north of Pampa Clarita), the terrestrial environment is characterized by the presence of 

riverside woodlands that have been fairly modified by local agricultural practices. In Pampa 

Melchorita the flora is very scarce. Only a few small areas with Tillandsia fields were found at the 

project site, constituted mainly by the Bromelia plant known as �cardo de las lomas� Tillandsia 

latifolia, covering an area of approximate 2,500 m2. The Tillandsia latifolia is an endemic plant of 

Peru, reported in the departments of La Libertad, Ancash, Ica, Lima, Piura and Tacna. 

During the terrestrial surveys, footprints of rodents (Rattus sp) were observed mainly at the edge of 

the cliffs. The presence of other species although not observed during the field surveys, but according 

to the literature reviewed, that may be present at coastal desert areas of central Peru include: mice of 

the genus Phyllotis, �zorro costeño� or �Coastal fox� Lycalopex sechurae, and the reptiles 
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Microlophus peruvianus, Microlophus Teresiae, Phyllodactylus gersophygus and Alsophis elegans; 

none of these species are listed as protected species in Perú by the Supreme Decree No.013-99-AG. 

Marine Environment 

Intertidal and subtidal communities were characterized in a survey grid define as follows: the 

southern boundary was located 1500 meters of the proposed trestle structure, the northern boundary at 

3000 meters from the same structure, and extending offshore from the shoreline to a water depth of 

17 meters. The marine sampling was conducted at two distinct sampling events on June of 2002 and 

October of 2002 to seasonally characterize the autumn and spring baseline conditions respectively.  In 

addition, during these same periods, physical, chemical and microbiological parameters were sampled 

and analyzed. 

A total of 16 and 18 taxonomic units were identified in the intertidal benthic community during the 

autumn and spring surveys. They included the following groups; mollusks, crustaceans, nemerteans, 

polychaetes, oligochaetes, plathelminthes, nematodes, insects and other minor groups of 

invertebrates, typical of a sandy beach.  The groups having the greatest abundance were polichaetes 

and plathelminthes.  In autumn and spring, a total of 91 and 129 phytoplankton species were 

identified which were mainly comprise by diatoms, dinoflagellates, silicoflagellates, cocolithophorids 

and phytoflagellates. The main groups of zooplankton, were medusas, pelecypods, polychaetes, 

copepods, euphasids, cladocerans, cirripedes, isopods, misidaceos, amphidods, decapods, brachiopods 

and apendicularias.  The most frequent and abundant specie was the copepod Acartia tonsa.  The 

macro-benthos found a total of 54 and 36 taxonomical units in autunm and spring, repectively,; 

comprising Mollusca, Crustacea, Turbellaria, Nemertea, Sipunculida, Actiniaria, Echinodermata, 

Polichaeta and others.  The most abundant groups were Mollusca, Crustacea and Polichaeta. 

The analysis performed allowed characterizing the marine zone of Pampa Melchorita as an ecosystem 

of sandy beach typical of the central coast of Peru.  Even though the diversity levels are not as high as 

in a rocky beach system, Pampa Melchorita represents an environment that did not suffer any 

alteration from human activities (such as those generated by spills, dumps of industrial wastes, 

wastewater collectors and waters from agriculture). This is evidenced by the high diversity of 

organisms registered at the subtidal zone. 
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3.1.3 Environmental Quality 

A variety of studies were conducted to evaluate and describe the existing baseline conditions of the 

environment at the local project area. The evaluation of the existing conditions at the projected plant 

area was focused primarily on atmospheric, noise levels, soil, water and marine sediment baseline 

conditions selecting parameters typically associated with industrial operations and in accordance to 

Peruvian and international standards. 

Air Quality 

An air quality survey was performed at the site to evaluate baseline air quality in the study area at 

four (4) monitoring stations during consecutive 24-hour averaging periods.  The survey included 

sampling of particulate matter less than 10 microns (PM10), non-methane volatile organic compounds 

(VOC), nitrogen dioxide (NO2), hydrogen sulfide (H2S), carbon monoxide (CO) and sulfur dioxide 

(SO2).  The four monitoring locations were selected based on general prevailing wind directions.  

Two monitoring stations were located upwind and two downwind of the proposed facilities. 

The maximum 24-hour average PM10 ambient air quality background concentration recorded at the 

Project site ranged between 33 µg/m3 and 71 µg/m3.  The background concentrations comply with 

the Peruvian Standard (150 µg/m3); however, it is above 70 µg/m3, guideline concentration 

recommended by the World Bank.  These monitoring stations were located in relatively flat areas 

near hills that provided little protection from wind blown particulate matter from the coast. 

The maximum 24-hour average CO ambient air quality background concentration recorded at the 

Project site 390 µg/m3.  The station was located an elevated area of the site and are likely influenced 

by emissions from vehicles traveling on the Panamericana Sur Highway located east of the Project 

site.  The CO background concentrations recorded are below the Peruvian 24-hour ambient air quality 

standard (30,000 µg/m3). 

The maximum 24-hour NO2 ambient air quality baseline concentrations recorded at the Project site 

were all below 4 µg/m3.  Peruvian 24-hour ambient air quality standard is 200 µg/m3 and the World 

Bank Guideline of 150µg/m3. 
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The baseline SO2 concentrations recorded were all below the laboratory detection limit (5 µg/m3).  

The Peruvian ambient air quality standard for SO2 is 365 µg/m3 and the World Bank Guideline is 

125µg/m3. 

The 24-hour ambient air quality concentration recorded for NMHC and H2S were below the 

laboratory detection limit.  

The air quality modeling for the proposed Plant indicates that the Project�s maximum air quality 

impacts are predicted to be significantly below the World Bank Ambient Air Quality Guidelines.  The 

maximum impacts were well below the Peru Air Quality Standards and U.S. Ambient Air Quality 

Standards. 

Noise Levels 

A baseline noise monitoring survey was performed in the area of the proposed Project and nearest 

public receptors.  Five 24-hour monitoring surveys were conducted, three within the Project area and 

two at the nearest receptors.  The baseline noise surveys conducted at the nearest receptors are located 

in the summer residential unit known as Wakama and the illegal settlement of Nuevo Ayacucho, 

located approximately 6 km and 4 km south of the project area, respectively.  The following table 

summarizes the results of the project background noise: 

 

Receptor Time LEQ in DBA 

Internal Project Area 

Perimeter Project Area 

Internal Project Area 

Day/Night 

Day/Night 

Day/Night 

40/30 

64/62 

43/29 

Nuevo Ayacucho Day/Night 55/53 

Wakama Day/Night 57/58 

 

The predicted sound level impacts at the Property boundary indicate that the noise levels resulting 

from the normal operation of the Plant do not exceed the World Bank Guidelines. 
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Soil Quality 

Soil conditions at the study area were evaluated to characterize potential environmental soil 

contamination resulting from past land use activities at the Site.  Soil sampling was conducted at two 

(2) representative locations at the Site and the samples obtained were analyzed for heavy metals and 

total petroleum hydrocarbons (TPH). The selections of the sampling locations were based on 

topography, drainage patterns, and the proposed location of future facilities (i.e., storage tanks and 

process equipment), where the potential exist of impacting site soil conditions during the operations 

of the Project 

The soil analytical results indicate that TPH, cadmium, mercury and nickel concentrations in the soil 

samples were below the detection limit of the analytical method used. Copper, chromium, lead and 

zinc all had detectable concentrations below the Site Cleanup Target Levels (SCTL). 

Arsenic concentrations detected in the soil sample analyzed were both below and slightly above the 

industrial SCTL of 12 mg/kg.  The metal concentrations detected in the soil samples analyzed are 

representative of natural background concentrations found in the general area. 

Seawater Quality 

To evaluate and classify the baseline water quality conditions at the proposed site for the marine 

facilities, samples were collected at 13 sampling stations on July 14, 2002, during autumn and on 

October 6, 2002 during spring. 

Total suspended solids during the autumn and spring samplings were below the analytical detection 

limit (5 mg/l).  Total dissolved solids during the spring and autumn samplings ranged from 32,800 

mg/l to 40,600 mg/l, which are considered typical values.  Baseline levels for conductivity, pH and 

concentrations of bicarbonates, chlorides, fluorides and N-Nitrates were measured and recorded 

during the autumn and spring sampling.  Concentrations of detergent, phenol, oil and grease, and TPH 

in all samples analyzed were below the analytical detection limits. 

The results of the metals analyzed during both sampling events indicated that all of the metals 

analyzed are either below the analytical detection limit or comply with the requirements of the Water 

General Law for Use VI (Aquatic Life Protection) where numerical standards exists or International 
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standards with the exceptions of cyanide, nickel and copper, where the laboratory detection limits 

were higher than the EPA Criteria Continuous Concentration (CCC).  EPA has established CCC, the 

highest concentration to which organisms can be exposed indefinitely without causing unacceptable 

effect for various organic and inorganic parameters.  Copper values recorded in the 2002 autumn and 

spring samples exceed the water quality guide values established by British Columbia; similarly the 

zinc values recorded in autumn and in spring would exceed this standard. 

Marine Sediments Quality 

To evaluate the baseline marine sediment conditions at the proposed site for the marine facilities 

samples were collected at 13 sampling stations on July 14, 2002, during autumn and on October 6, 

2002 during spring. 

 The results of the analysis indicate that TPH during the autumn and spring sampling event were 

below the analytical detection limit. 

The results of the metals analyzed during both sampling events indicated that all of the metals 

analyzed are either below the analytical detection limit or the established international standards with 

the exception of arsenic.  The concentration of arsenic during the autumn sampling event at station 

T3-16 exceeded the established standard.  The tests indicated that arsenic concentrations ranged from 

1.94 mg/kg to 13.64 mg/kg during the sampling events.  The arsenic concentrations measured 

represent natural background conditions that have been found in other parts of the world. 

Concentrations ranging from 8.01 mg/kg and 13.62 mg/kg (Golder, 2000) have been recorded in 

Peruvian coastal soils. 

3.1.4 Social, Economic and Cultural Environment 

The Project is located in the political province of Cañete, Department of Lima. However, since the 

Project lies close to the provincial and departmental boundaries, the area of influence of the Project 

was extended towards the south to include the province of Chincha, Department of Ica.  A direct 

influence area was defined as the district of San Vicente de Cañete in the province of Cañete 

(Department of Lima) and the districts of Grocio Prado, Sunampe, Tambo de Mora, Pueblo Nuevo 

and Cincha Alta in the province of Chincha (Department of Ica). 
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An indirect influence area was defined as the remaining provinces of Cañete and Chincha forming 

part of the Departments of Lima and Ica, respectively. (See Figure 3) 

 The district of San Vicente de Cañete, the jurisdiction where the Project will be constructed, has a 

total estimated population of 38,057 inhabitants as of the last census taken in 1993 with 22% of the 

population in the province of Cañete. Over 68% of the population is concentrated in the urban area 

and 32% is distributed in the rural area. 

The province of Chincha contains 5 districts considered as part of the direct influence area of the 

Project with a combined population of 127,571 inhabitants as of the last census taken in 1993.  The 

district with the largest population is Chincha Alta with 57,354 inhabitants or 32% of the total of the 

province. 

In the province of Cañete 66% of its rural population and 37% of its urban population cannot satisfy 

their basic needs. Nearly 50% of the homes in the province of Cañete are ranked as substandard, a 

situation that increases in the rural areas approaching 69%, due to the precarious condition of their 

houses, overcrowding, and the lack of potable water and sanitary sewage utilities.  Forty-five percent 

(45%) of the population of the province of Cañete does not have access to potable water and 63% 

does not have adequate collection and disposal of sanitary sewage (Poverty Map for Year 2000). 

In the province of Chincha, 45% of the population does not have potable water service and 49% does 

not have sanitary sewage service.  Potable water at each district is only provided for approximately 

two hours per day. 

Access to basic health services in the province of Cañete is provided through the distribution of a 

micro-network of San Vicente that is comprised of 2 health centers, 8 medical posts and 80 health 

professionals to service a population of 30,385 inhabitants (MINSA 2002).  A health concern 

observed in the Cañete province is the increase of teenage pregnancy between the ages of 13 and 19.  

By 19 years of age, 25% of the females are mothers and 6% of them have at least two children. 

The main economic activities of the Province of Cañete are farming, animal husbandry and fishing. 
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The main economic activity of the Chincha valley is based on sustainable farming for the production 

of basic food products and fishing on the littoral. Some agricultural industries are present in the area 

such as the growth of asparagus for export and the production of wine and Pisco. 

During an archaeological ground survey conducted in the area comprised from km 167 to 171 of the 

Panamericana Sur highway (surveyed sections identified as Section C, Sector 4 and 5 and Section D, 

Sectors 1, 2 and 3) there were no visible or underlying archaeological remains. A report of this 

assessment was submitted to the National Institute of Culture in October 2002, in compliance with the 

Regulations for Archaeological Investigations (Supreme Resolution No. 004-2000-ED) and with the 

established procedure for the application of a Certificate of Non-Existence of Archaeological 

Remains (CIRA).  On January 8, 2003, after an evaluation of the archaeological work conducted in 

the course of this EIA, the National Institute of Culture has issued a Certificate of Non-Existence of 

Archaeological Remains � CIRA for the project area at Pampa Melchorita (CIRA N°001-2003). 

3.2 Consultation and Disclosure Plan 

A Public Consultation process has been planned and conducted during the development of the 

Environmental Impact Assessment for the Project (See Figure 4).  The EIA process provides for the 

creation of a channel of communication between the Project and the affected public from the local 

and regional areas of project influence. National and regional authorities including the Ministry of 

Energy and Mines through DGAA, Non Government Organizations (NGOs) and the population living 

in the area of influence of the Project have participated in the development of this process. 

The Consultation process started on May 2002 and continued until April 2003. The Consultation Plan 

was organized such that the consultation meetings were conducted parallel to the corresponding 

stages of the preparation of the EIA. The consultations were conducted in two separate rounds of 

meetings: the first round, coincided with the Baseline Studies (social-economical and environmental 

characterization of the area of influence of the project) and the second round, coincided with the 

Environmental Assessment and the preparation of the Environmental Management Plan. 

Eight meetings were held as part of the first round of consultations; the meetings consisted of 

informing the stakeholders about the project and its characteristics, the entity responsible for the 

development of the project, and the EIA and Engineering Studies in progress. After the 
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aforementioned information had been presented the perceptions, concerns and expectations of the 

participants in each of the meetings were collected and used in formulation of the EIA. 

Four meetings were held as part of the second round of consultations, which consisted of informing 

the same stakeholder groups about the project and its characteristics in greater details than in the first 

round.  The second round took into account the following four aspects: 1) the results of the 

engineering studies, 2) the results of the environmental assessment, 3) the predicted environmental 

management measures necessary for the potential positive and negative aspects derived from the 

implementation of the project, and 4) to address the issues and concerns raised during the first round 

of consultation. 

3.3 Environmental Assessment 

During the environmental assessment an evaluation of the components of project design and activities 

required for the development of the Project was performed by contrasting the proposed activities and 

their impacts to the environmental baseline conditions established during the EIA process. The 

environmental specialists conducted a qualitative and quantitative identification and assessment of 

environmental impacts using modified Leopold cause-effect matrices. 

The environmental assessment has been performed through an interactive process between PERU 

LNG S.R.L., the environmental consulting team conducting the EIA (Golder Associates) and the 

Front End Engineering Design (FEED) consultant (Kellogg Brown & Root and others).  Input from 

the affected public obtained during the consultation process carried out during the EIA development 

was also incorporated in this environmental assessment. 

Table 1 presents a qualitative and quantitative evaluation of the potential project impacts expressed 

using a color metric scale. The impacts are presented for 12 major construction and operation 

activities depending on the type; geographic extent; length; magnitude; probability of occurrence; 

frequency and reversibility. 

3.4 Environmental Management and Monitoring Plan (EMMP) 

Based on the environmental assessment, impacts were correlated with construction and operation 

activities and the EMMP was structured into 7 construction and 7 operation programs (See Table 2). 
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Each EMMP program contains a set of procedures for providing mitigation measures, control and 

prevention of the impacts to be implemented during development of project activities, and monitoring 

protocols to assess the effectiveness of the environmental measures provided by the project or to 

quantify the impacts resulting from project implementation. Highlights of the EMMP during the 

construction phase are the focus on communication and periodic meetings to be held with the local 

communities. 

A Community Relations Officer will be designated by the Company to work with the community 

authorities, organizations, institutions and representatives to mitigate the impacts of construction and 

operations. The hiring and training of local workers will be utilized to the greatest extent possible for 

those individuals possessing the necessary base skills and abilities for the types of work needed for 

the construction and operation of the Project.  On a long-term basis, a preference to local personnel 

hiring and the use of local services and resources will bring much needed revenue to the area of 

influence. All contractors and subcontractors will be required to educate and train their personnel in 

environmental awareness and response to reduce the impacts of waste and spills during construction 

and operations. 

A Code of Conduct will be developed and enforced by the Company to ensure that individuals treat 

individual, communities and their resources with the greatest respect.  Monitoring of air, noise, water 

and soil from baseline conditions will ensure that impacts to the environment are mitigated by the 

planned measures or modified as required. 

The operations phase will also focus on plant equipment emissions monitoring to ensure the 

effectiveness of the use of dry low NOx technology.  Liquid and solid waste treatment and disposal 

through on site incineration or other approved disposal methods will be monitored.  Beach 

morphology effects from the use of a breakwater and potential maintenance dredging activities will 

be monitored and mitigation measures developed as required. 
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Alteration in the air quality              

Increase of the noise levels              

Increase of the seawater turbidity             
Alteration of the physical-chemical quantity and quality of the 
seawater/river water             

Alteration of the soil structure             

Alteration of the physical-chemical quality              

Alteration of landforms              

Alteration of the beach morphology              

Loss of terrestrial vegetal cover              

Alteration of the structure and composition of the marine communities             

Changes in the fish catch             

Reduction in the registries of marine fauna             

Alteration in the demographic composition              

Alteration of the local customs              

Nuisance to the population             

Interruption of road infrastructure              

Restrictive access to  fishing zone              

Increase of the tax revenues             

Increase in the demand of goods and services              

Job Creation              

Alteration of the income derived from artisanal fishing              

Alteration or destruction of the archaeological resources             
 

Positive Neutral Slightly negative Moderately negative Highly negative 
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GS-1 Information and Communication to the Community X X X X X X X

GS-2 Protection of the Social and Economic Infrastructure X X

GS-3 Support in the Hiring of Local Labor X

GS-4 Support in the Use of Local Services and Resources X X

GS-5 Access Restriction. x X X

EC-1 Environmental Education and Training to Contractors X X X X X X X X X X X X X X X X X X X X

AC-1 Camp Installation X X X X X X X x X X X X

AC-2 Transportation and Mobilization X X X X X x X X X X

AC-3 Sign Posting X X X X x X X X

AC-4 Site Preparation X X X X X X x X X X

AC-5 Concrete and Masonry Works X X X X X X x X

AC-6 Pipe Installation and Equipment Mounting X X x X

AC-7- Hydrostatic Test X x X

AC-8 Offshore  Construction Activities X X X X X x X

AC-9 Clean Up X X x X

MR-1 Liquid Waste Management X X

MR-2 Solid Waste Management X X X

SM-1 Compliance Monitoring of Social Management X X X X X X X X X

SM-2 Monitoring of the Water Quality X X

SM-3 Monitoring of the Air Quality X

SM-4 Monitoring of the Noise Levels X

SM-5 Monitoring of the Marine Sediment X X X X

SM-6 Monitoring of the Marine Ecosystem X X X X X

SM-7 Monitoring and Follow-up  of the Solid Waste Management x

Health and Safety Guidelines x x x
Contingency Plan Guidelines X X X X

GO-1 Relations with the Community X X X X X

GO-2 Access Restriction x X X

EO-1 Education and Training of Operating Personnel X X X X X X X X X X X X X X X X X X X

AO-1 Plant Operation and LNG Ship loading X X X X

AO-2 Maintenance Activities X X X X

RO-1 Liquid Waste Management X X X

RO-2 Solid Waste Management X

SO-1 Follow-up of the Social Management X X X X X X X X X

SO-2 Monitoring of the Water Quality X X

SO-3 Monitoring of the Marine Sediment X X

SO-4 Monitoring of the Marine Ecosystem X X x x

SO-5 Monitoring of the Air Quality X

SO-6 Monitoring of the Noise Levels X

SO-7 Monitoring of the Coastline X
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Table 2.  Matrix of EMMP versus Potential Environmental Impacts
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Figure 2: LNG Plant Process Flow Diagram 
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Figure 3: Project Regional / Local Socioeconomic Area of Influence 
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Figure 4: EIA and Public Consultation Process Interaction 
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1.0 INTRODUCTION 

PERU LNG S. R. L hereby referred to as the “Company” plans to construct and operate a Liquefied 

Natural Gas (LNG) Export Project (Project) that will be located in Pampa Melchorita, south of the 

city of Cañete, Department of Lima.  These facilities will process part of the natural gas from the 

Camisea gas field, which will be liquefied and exported to North America by ship. 

In compliance with the current environmental regulations, the Company selected Golder Associates 

Perú S.A. (Golder) as the environmental consulting company to conduct this Environmental Impact 

Assessment (EIA).  Golder is an engineering and environmental consulting company, duly registered 

with the Ministry of Energy and Mines as an authorized entity for preparing environmental impact 

studies in the hydrocarbon sector of Peru. 

This EIA has been prepared by a multi-disciplinary team of professional specialists whose names are 

listed at the end of Volume 1.  Included in Volume 2 Appendix 4 is the Oil Spill Response Plan 

prepared by Sehidro and Emergency Response Plan prepared by Inspectra and in Appendix 6 is the 

EIA for the Construction and Operation of the Marine Terminal and Breakwater and the EIA for 

Dredging Operations.   This EIA has been conducted by applying scientific methods and practices of 

science and technology accepted worldwide, as well as a strict quality control in conducting all 

baseline studies and impact assessment. 

Additionally, this EIA includes the perceptions, opinions and concerns of the population located 

surrounding the project location, obtained through a careful and continuous consultation process 

performed during the elaboration of this study. 

The Company and Golder submit this EIA to the Ministry of Energy and Mines for its consideration 

as established in the environmental regulations currently in force. 

2.0 SCOPE AND STRUCTURE OF THE EIA 

This EIA covers all the environmental and social issues related to the construction, operation and 

closure of the Project at Pampa Melchorita, including the following components: 

•  The liquefaction plant   

•  The marine facilities for LNG ship loading, including dredging operations.  
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The following components of the project will be presented under a separate EIA: 

•  The approximately two kilometer spur pipeline that will connect the Lima–Camisea gas pipeline 

with the liquefaction facilities and 

•  The quarry that will supply rock for the construction of the breakwater 

This EIA was prepared according to the Environmental Protection Regulations for Hydrocarbons 

Activities and their supplementary regulations1, the “Environmental Guideline for the Elaboration of 

Environmental Impact Assessment Reports – Hydrocarbons Sub-sector” (MEM, 1995) and the 

“Community Relations Guideline” (MEM, 2000), both issued by the Ministry of Energy and Mines; 

and as supplementary information, the OPIC (1995) handbook concerning the contents and scopes of 

the EIA and the International Financial Corporation Guidelines (IFC, 1998) regarding the public 

consultation and disclosure and complying with “General Bureau of Harbormaster’s Offices and 

Coast Guards” (DICAPI) guidelines. 

The objective of the EIA is to predict and evaluate the potential environmental impacts related to the 

construction, operation and closure of the LNG facilities and their associated maritime facilities, and 

to design the proper prevention, mitigation and remedial measures for the protection of the population 

and the environment, while ensuring the full compliance with the applicable environmental 

regulations. 

This EIA is based on broad baseline studies conducted from April to October 2002 and by a 

continuous detailed consultation process performed from June 2002 to April 2003.  In addition, 

informal consultation was conducted with various Government agencies on environmental issues, 

including the Ministry of Energy and Mines, the Ministry of Transportation and Communications 

(MTC), the DICAPI and the “National Institute of Natural Resources” (INRENA), which provided 

the opportunity to include their concerns and points of view of these agencies in the scope of this 

EIA. 

The EIA is organized into two Volumes. 

Volume 1 contains an Executive Summary and seven chapters, as follows: 

                                                      

1 See Section 3.0 for a detailed list on environmental regulations. 
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Chapter I describes the scope and structure of the EIA and the legal and institutional framework under 

which the study was conducted. 

Chapter II presents a description of the proposed project and includes the major components during 

the construction and design phases.  

Chapter III presents the results of the environmental baseline studies including the physical, 

biological and social-economical aspects of the area of influence of the Project.  

Chapter IV comprises the environmental assessment and includes an assessment of the potential 

physical, biological and social economical impacts of the Project during construction and operation 

phases. 

Chapter V outlines the proposed Environmental Management Plan (EMP) and specifies the 

prevention and mitigation measures that will be applied to the management of environmental and 

social impacts during the construction, operation and closure phases of the facilities.  This chapter 

also includes the monitoring plan as wells as the Contingency Plan Guidelines for both construction 

and operations phases.  

Chapter VI describes the public consultation and disclosure process conducted throughout the study. 

Chapter VII includes a general glossary of terms and acronyms commonly used through this EIA 

report. 

Volume 2 contains six Appendices, as follows; 

Appendix 1 – Material Safety Data Sheets for the products used in the process 

Appendix 2 – Analytical Results of Baseline Studies 

Appendix 3 – Impact Assessment Tables, Air Modeling and Graphs and Noise Modeling 

Appendix 4 – Spill Contingency Plan and Emergency Response Plan 

Appendix 5 – Public Consultation Documentation 

Appendix 6 – Environmental Impact Study for Construction of the Marine Terminal and Breakwater 

and Environmental Impact Study for Dredging Operations 
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3.0 LEGAL AND INSTITUTIONAL FRAMEWORK  

The following sections discuss the legal and institutional framework applicable to the proposed 

Project. Section 3.1 describes all the governmental authorities involved in the different aspects of the 

Project, section 3.2 presents a summary of the relevant environmental regulations applicable to the 

Project, including a discussion of the existing and proposed procedures for the approval of EIA 

reports, as well as the environmental quality and effluent criteria applicable.  Finally, section 3.3 

discusses the different permits that are required to construct and operate the Project. All relevant 

legislation and regulations applicable to the Project are quoted here by their codes.  A full description 

of all the legislation and regulations quoted in this document is shown in Table 1. 

3.1 Governmental Authorities  

In Peru the regulatory and oversight functions regarding the protection of the environment are 

assigned to the Ministries of the corresponding industry sectors and in some cases to autonomous 

supervising agencies, while the National Council of the Environment (CONAM) is in charge of 

coordinating the application of the national environmental policy. 

Legislative Decree No. 757 introduced the “one single window” principle for environmental issues, 

by which any economic activity reports to one single authority for all environmental issues, including 

permitting and compliance.  Such single environmental authority is the ministry of the corresponding 

industry sector or the specific supervising agency appointed by law2.  However, despite the “one 

single window” principle, some governmental agencies are responsible for some specific 

environmental matters and therefore are involved in the environmental permitting process.  In such a 

case, their concerns are handled through the corresponding environmental authority. 

The competent authority in the hydrocarbons sector is the Ministry of Energy and Mines, which 

delegates the technical and regulatory issues to the “General Bureau of Hydrocarbons” (DGH), the 

oversight (including environmental regulations) to the “Supervising Organization of Investments in 

Energy” (OSINERG), and the technical and regulatory environmental matters to the “General Bureau 

of Environmental Affairs for Energy” (DGAAE).   

                                                      

2 Art. 50° of Legislative Decree No. 757. 
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The responsible main governmental authorities involved in the granting of permits and providing 

oversight of LNG facilities are described in the following sections. These agencies are group 

according to the public administration sector to which they belong. 

3.1.1 Presidency of the Council of Ministers 

3.1.1.1 National Council of the Environment (CONAM) 

The CONAM is a decentralized and autonomous agency that belongs to the Presidency of the Council 

of Ministers.  It was created by Law No. 26410 with the mandate to propose, coordinate and conduct 

the national environmental policy and to coordinate the activities of the different governmental 

agencies that are responsible in environmental issues. 

The CONAM is in charge of deciding who is the competent environmental agency in case of conflict, 

and is also the highest instance for administrative procedures related to environmental issues.  

However, the CONAM does not grant any permit on its own. 

3.1.1.2 Supervising Agency of Investments in Energy (OSINERG) 

OSINERG is a decentralized organization of the Presidency of the Council of Ministers and is the 

entity that supervises the activities performed by the companies in the electrical and hydrocarbons 

sector3. 

The mission of OSINERG is to supervise, at a national level, the compliance with the legal and 

technical requirements related to the activities of the electrical and hydrocarbon sub-sectors, as well 

as the compliance with the legal and technical requirements regarding the protection of the 

environment. 

The duties of OSINERG are: 

•  To ensure that the regulations regarding the quality and efficiency of the services rendered to the 

users are observed, 

                                                      

3  See Law No. 26734, Law No. 2733229 July 2000, and Supreme Decree No. 054-2001-PCM. 
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•  To inspect the activities of the electrical and hydrocarbons sub-sector to verify that they are 

performed in accordance to the legal requirements and technical standards currently in force, 

•  To oversee the compliance with the technical and legal requirements related to the protection and 

conservation of the environment in the activities performed in the electrical and hydrocarbons 

sub-sector, and 

•  To qualify and classify the supervising companies. 

Any individual or legal entity that transports, stores, distributes, refines and is engaged in commercial 

activities in the hydrocarbon sector shall provide OSINERG with the necessary technical and 

financial information of the activities performed, in accordance with the guidance and schedules 

established by OSINERG. 

The inspection of the electrical and hydrocarbon sectors is made through companies accredited and 

designated by OSINERG. 

3.1.2 Energy and Mines Sector 

3.1.2.1 Ministry of Energy and Mines (MEM) 

The Ministry of Energy and Mines (MEM) is the responsible organization for granting permits and 

regulating the exploitation of the mining and energy resources of the country.  The MEM is also the 

responsible authority for formulating and defining national mining, energy, and environmental 

policies in the mining-energy sector.  

According to the recently approved Regulation of Organization and Functions of the MEM4, the 

MEM structure is composed of the Vice-Ministry of Energy (VME), which includes the General 

Bureau of Electricity (DGE), the General Bureau of Hydrocarbons (DGH) and the General Bureau of 

Environmental Affairs for Energy (DGAAE, formerly known as DGAA); and the Vice-Ministry of 

Mining, which includes the General Bureau of Mines (DGM) and the General Bureau of 

                                                      

4 Supreme Decree No. 025-2003-EM, published on June 28, 2003. 
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Environmental Affairs for Mines (DGAAM)5.  The offices that relate directly to the project are the 

DGH and the DGAAE.  The latter will be responsible for the review and approval of this EIA report. 

3.1.2.2 General Bureau of Environmental Affairs for Energy (DGAAE) 

The DGAAE is in charge of the environmental aspects of the Energy sector and is the authority 

responsible for the evaluation and approval of the environmental studies required to be submitted by 

the titleholders of the hydrocarbons activities. 

Among the functions of the DGAAE are the following: 

•  Propose the policy and legal requirements for the conservation and protection of the 

environment; and for the strengthening and promotion of harmonious relations between the 

Energy Sector companies and the community, 

•  Propose the technical standards for the appropriate application of the environmental protection 

measures in coordination with DGM, DGH and DGE, 

•  Regulate the assessment of environmental and social impacts derived from the activities of this 

Sector, establish preventative and corrective measures required to control impacts, 

•  Qualify and authorize public and private institutions in the preparation of EIAs, in the Energy 

Sector, 

•  Prepare or promote environmental and social studies required for the development and growth of 

the Sector, 

•  Evaluate complaints related with infringement of current environmental regulations of the sector 

and propose the corresponding sanctions as required, 

•  Advise the Minister and Vice-Minister on environmental matters and on those issues concerning 

the relations between the companies of the Sector and the population affected with the activities 

of the Energy Sector, 

                                                      

5 The former organization considered one single General Bureau of Environmental Affairs (DGAA) in charge of all environmental issues of 

Mining, Hydrocarbons and Electricity. 
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•  Promote the rational use of the natural resources in the programs, projects and activities of this 

Sector, 

•  Prepare and promote programs for the protection of the environment and sustainable 

development, in coordination with DGM, DGH and DGE as well as other institutions, with the 

aim to involve the industry into these programs 

•  Maintain updated records related to environmental issues and to those issues concerning the 

relations between the companies of the Sector and the population involved. 

3.1.2.3 General Bureau of Hydrocarbons (DGH) 

The DGH is the regulatory-technical entity of the MEM, which, among others, has the following 

functions: 

•  Propose the policy, technical standards and legal requirements related to the Hydrocarbons Sub-

sector, 

•  Prepare the Annual Operating Plan regarding the Hydrocarbons Sub-sectors, 

•  Promote, guide and supervise the activities of the Hydrocarbons Sub-sector, 

•  Regulate the technical, economical and legal qualification of individuals and legal entities, both 

national and foreign, for the execution of Hydrocarbons Agreements with the State. 

3.1.3 Agriculture Sector  

3.1.3.1 National Institute of Natural Resources (INRENA) 

According to Supreme Decree No. 002-2003-AG, the main objective of INRENA is the management 

and rational and integral exploitation of renewable natural resources for achieving sustainable 

development. 

The functions of INRENA are: 

•  To formulate, propose, set, conduct and evaluate the policies, regulations, strategies, plans and 

programs for the sustainable exploitation of water, soil, wild flora and fauna, and genetic 

resources and for the conservation of the wild biological diversity; 
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•  To characterize, evaluate, and monitor the renewable natural resources to ensure their 

conservation, (i.e. their sustainable exploitation or protection, depending on the case); 

•  To collect, produce, consolidate, manage, reproduce and to make available to the public and 

private sectors, the information concerning the renewable natural resources of its jurisdiction, 

facilitating the contribution to the national development; 

•  To coordinate with the public and private sectors all matters relating to the use, sustainable 

exploitation and protection of the renewable natural resources within the framework of private 

investment promotion; 

•  To direct the “National System of Natural Areas Protected by the State” (SINANPE), as being its 

governing body, and supervise the management of the protected natural areas that are not 

included in this system; 

•  To conduct plans, programs, projects and activities included within its jurisdiction, in terms of the 

implementation of international commitments undertaken by Peru; 

•  To propose policy guidelines and laws for watershed management; 

•  To encourage and promote the environmental education, based on the conservation of renewable 

natural resources. 

•  To provide prior technical opinions in investment projects of all productive sectors, which 

considers activities or actions that modify the natural status of the natural resources, water, soil, 

wild flora and fauna or that can affect the protected natural areas. 

As long as the corresponding branches of the Ministry of Agriculture are not created, INRENA 

assumes the functions of the authority in any environmental and water issues. 

The branches of INRENA are the following: 

3.1.3.2 Superintendance of Water Resources 

The Superintendance of Water Resources is the highest technical-regulatory authority in terms of 

sustainable use of the water resources and is the body responsible for proposing, supervising and 

controlling the policies, plans, programs, projects and rules regarding the sustainable use and 

exploitation of the water resource and also for supervising and controlling their execution.  
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The Superintendance of Water Resources is responsible for the Bureau of Management of Watersheds 

and the Bureau of Water Resources. 

Among the functions of the Bureau of Watersheds are the following: 

•  Supervise and evaluate the extraction and transportation of materials and their effects on the 

watercourses; 

•  Supervise the actions of the water users in the exploitation of the water resource and their effects 

on the watershed. 

In addition the Bureau of Water Resources has the following other functions: 

•  Prepare inventories of the surface and ground water resources; 

•  Supervise, promote and evaluate studies and projects related to activities using water resources; 

•  Supervise and evaluate the water quality of the watersheds, according to its jurisdiction; 

•  Grant the rights for the use and exploitation of water resources at national level, supervise its 

proper use and, regulate the fees for the use of water at national level. 

The Superintendance of Water Resources is represented at the local level through decentralized 

offices, which are directed by Technical Administrators designated in accordance with the watersheds 

of the country (Technical Administrator of the Irrigation District - ATDR). The ATDRs are the 

authorities in water issues at the watershed level and are responsible for granting licenses, 

authorizations and permits for water use, and they are referred in the Law Decree No. 17752. 

3.1.3.3 Forest and Wild Fauna Superintendance: 

The Forest and Wild Fauna Superintendance is the organization responsible for proposing policies, 

plans, programs, projects and regulations on the sustainable exploitation of forest and wild fauna 

resources involving all parties in the productive chain; as well as of supervising and controlling their 

compliance; and protecting the wild biological diversity.  
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3.1.3.4 Intendance of Protected Natural Areas: 

Intendance of Protected Natural Areas is the organization responsible for proposing the policies, 

plans, programs, projects and regulations for the proper management of the protected natural areas 

comprising the “National System of Protected Natural Areas” (SINANPE) as well as of supervising 

those areas that are not comprised in this system, including the buffer zones. 

3.1.3.5 Office of Trans-Sectorial Environmental Assessment and Natural Resources 

Assessment and Information: 

The Trans-Sectorial Office is the organization responsible for issuing prior technical opinions on 

investment projects that affect the resources, conducting information systems, cartography, computer 

systems and statistics of the renewable natural resources, as well as coordinating studies regarding the 

promotion of sustainable exploitation and conservation of these resources.  Among its functions are 

the following: 

•  Issue a prior technical opinion in those investment projects of all productive sectors which 

consider activities or actions that modify the natural status of the natural resources, water, soil, 

wild flora and fauna or that can affect the protected natural areas; 

•  Assess the status of environmentally critical areas and special or degraded ecosystems and 

propose measures oriented to their conservation or recuperation, in cooperation with the 

corresponding competent authorities of the sector. 

3.1.4 Health Sector  

3.1.4.1 Ministry of Health – General Bureau of Environmental Health (DIGESA) 

The Ministry of Health is the governing entity of the health sector.  Included within the branches of 

the Ministry of Health is the General Bureau of Environmental Health (DIGESA).  DIGESA is the 

technical-regulatory organization overseeing basic sanitation, occupational health, food hygiene, 

zoonosis and environmental protection. For this purpose, it depends on the Executive Bureau of Basic 

Sanitation, and the Executive Bureau of Ecology and Environmental Protection.  The former is in 

charge of the supervision of natural water quality referred in the “General Water Law” and among 

other functions grants “authorizations for discharges” of liquid effluents to the environment.  The 
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latter office is responsible for the control of the water quality of the drinking water systems, the 

infrastructure, and management of solid wastes. 

3.1.5 Defense Sector 

3.1.5.1 Naval  Forces  of  Perú  –   General  Bureau  of  Harbormaster’s  Offices  and  

Coast  Guards  (DICAPI) 

The DICAPI is an administrative branch of the Naval Forces of Peru that depends on the General 

Command of the Navy.  According to Law No. 26620, DICAPI is the national maritime authority, the 

governing body of the aquatic environment, that is responsible for regulating, authorizing, supervising 

and, if required, sanctioning the activities performed within the national waters.  It is the governing 

body of the “National Coordination of the National Contingency Plan”, which aim is to control and 

fight against the contamination of the marine environment and navigable continental waters, either by 

ships, by fixed or mobile platforms or by pipelines for loading and unloading hydrocarbons and other 

hazardous substances.  In addition, it prevents and controls contamination on those aquatic 

environments, in which it exerts enforcement functions. 

DICAPI controls docks, piers, jetties, embankments, bollards, beaches, river banks, riverside lands, 

floating and fixed facilities, as well as concessions of areas of sea, rivers and navigable lakes.  

DICAPI acts at national level through 18 Harbormaster’s Offices, which have control posts. 

Its organization and functions are determined by Supreme Decree No. 028-DE/MGP, which are 

mainly to: 

•  Apply and enforce the “Law of Control and Vigilance of the Maritime, Fluvial and Lacustrian 

Activities”; its regulation; the International Agreements and other international instruments 

ratified by the State concerning to aquatic activities and the regulations of the competent sectors; 

•  Announce complementary rules and issue resolutions on matters of its competence regarding 

maritime, fluvial and lacustrian activities; 

•  Monitor for the safety of the human life in the sea, rivers and navigable lakes; 

•  Monitor the aquatic environment with the aim to prevent, minimize and eliminate the 

contamination, as well as any activities that could cause detriment to the ecology. These activities 
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are conducted in coordination with other Sectors of the Public Administration, when applicable, 

and in accordance with the legislation and the environmental regulations. 

3.1.6 Transportation Sector 

3.1.6.1 Ministry of Transportation and Communications (MTC) - General Bureau of 

Aquatic Transportation (BAT) 

As established by Supreme Decree No. 041-2002-MTC, the General Bureau of Aquatic 

Transportation is the national authority for aquatic transportation.  Its mandate is to promote, regulate 

and administer the development of port activities in sea, rivers and lakes, as well as the infrastructure 

of the ports system and navigable ways.  It is competent to set policies and regulate the activities of 

ports and transportation services by sea, rivers and lakes.  The Bureau is organized into the Bureau of 

Ports and Navigable Ways Infrastructure and the Bureau of Port Services and Naval Activities.  The 

first one is competent to develop public port infrastructure and supervise private investment in port 

facilities, while the second one is competent to grant permits and supervise the activities of port 

services. 

The Bureau of Aquatic Transportation approves the studies and grants permits for the construction 

and modification of commercial ports.  It is also competent to grant license to provide ancillary port 

services to the ships, including fuel and water supply, towing, dredging, waste collection, pilotage, 

provisioning, and in-bay transportation. 

3.1.7 Production Sector 

3.1.7.1 Ministry of Production - National Bureau of Artisanal Fishing 

According to Supreme Decree No. 002-2002-PRODUCE, the National Bureau of Artisanal Fishing is 

the branch of the Ministry of Production in charge of the promotion and regulation of the artisanal 

fishing. Its functions include the following: 

•  To propose and execute policies for the integral development of artisanal fishing, 

•  To regulate, advise, coordinate and supervise the programs for the promotion of artisanal 

fishing, 
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•  To accredit the organizations of artisanal fishermen, 

•  To promote training and advise to the management of artisanal fishing, 

•  To promote the granting of maritime and continental areas for the development of artisanal 

fishing activities. 

3.2 Environmental Protection Regulations  

Companies engaged in hydrocarbon activities shall comply with the environmental protection 

regulations, such as the Environmental Protection Regulations for Hydrocarbons Activities 

(concerning to the handling of hydrocarbons) and the Law of Control and Vigilance of the Maritime, 

Fluvial, Lacustrian Activities and its respective regulations, (regarding the competent authority for 

permitting of marine facilities), in addition to other specific applicable regulations. 

3.2.1 General Aspects  

The Peruvian Constitution establishes that natural resources, both renewable and non renewable, are 

Nation’s heritage, and the State is sovereign in its use.  The State defines the national environmental 

policy and promotes the sustainable use of natural resources and the conservation of biological 

diversity. 

The main source of environmental legislation is the Legislative Decree No, 613, Code of the 

Environment and Natural Resources.  The Code establishes the principles that should rule the national 

environmental policy, which include the right of the people to participate in the definition of 

environmental policies and the decisions that may affect the environment. 

The Supreme Decree No. 046-93-EM establishes that the titleholders of hydrocarbon activities are 

responsible for the waste emissions, discharges and disposal to the environment resulting from the 

processes performed at their facilities. The regulation also states that these titleholders have the 

obligation to avoid the elements or substances that can affect the environment surpass the maximum 

allowable limits established (see below). 
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3.2.2 Environmental Management Tools 

To ensure the fulfillment of the objectives described in the Environmental Protection Regulations for 

Hydrocarbons Activities, these regulations establish environmental management tools which include 

the “Environmental Impact Assessment” (EIA) and the “Preliminary Environmental Impact 

Assessment” (PEIA), applied to hydrocarbons projects and activities and to the additions of the 

existing operations, and the “Environmental Adjustment and Management Program” (PAMA), 

applicable to existing hydrocarbons operations that were in operation at the time that this rule was 

approved (i.e., 1993), with the intent of complying with  the new environmental regulations. 

In the specific case of the construction of the LNG facilities, the environmental management tool 

applicable is the EIA, since the EIA is applied just for the development of activities that do not 

include intensive or extensive land use or when low impact activities are proposed in non-fragile 

ecosystems. 

3.2.3 Environmental Impact Assessment – Current Procedure  

3.2.3.1 Environmental Impact Study  

Article 10° of the Environmental Protection Regulations for Hydrocarbons Activities states that the 

responsible of a project shall submit to the competent authority an EIA (or a PEIA, as applicable) 

prior the start-up of its activities.  The EIA shall be prepared by a company, which is registered and 

qualified by the DGAA, which has a Register of Entities Authorized to Prepare Environmental Impact 

Studies of Hydrocarbons Projects. 

Also, the mentioned article establishes that the EIA shall include: 

•  A baseline study to identify the environmental status and the contamination level of the site 

where the hydrocarbons activities will be conducted, including the description of the existing 

natural resources, geographical features as well as social, economic and cultural features of the 

populations or communities corresponding to the influence area of the project; 

•  A description and technical evaluation of the predicted direct and indirect effects on the physical 

and social environment, both at short and long term, for each of the hydrocarbons activities which 

are planned to be performed at the project site; 
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•  A detailed Environmental Management Plan (EMP), which will serve to avoid exceeding the 

maximum allowable levels of contaminants and to minimize at an acceptable level the predicted 

negative effects mentioned in the preceding paragraph; 

•  An abandonment plan of the site. 

Supreme Decree No. 053-99-EM establishes DGAA - MEM as the responsible organizations for the 

evaluation and approval of the EIA.  In accordance with article 2° of the aforementioned law, two 

copies of the EIA shall be submitted and the titleholder shall enclose a copy of the transmitting 

correspondance providing documentary evidence of having submitted the respective copies to 

INRENA (see below).  

The EIA shall include an Executive Summary, which shall be written with a clear and 

comprehensible language that will be accessible to the public and shall allow the reader to locate and 

identify the project, to recognize its main potential impacts and its control and mitigation 

mechanisms.  The structure and content of the executive summary are subject to evaluation process 

for the approval of the EIA.  The structure of the EIA shall comply with the applicable Environmental 

Guidelines approved by the DGAA6  

The EIA shall be prepared by an entity authorized by the DGAA, which shall include a multi-

disciplinary team of specialists covering the diverse disciplines involved in the study.  The document 

shall be signed by the professionals responsible of the elaboration of the study.  Also, the EIA shall 

contain all the technical information supporting the information presented such as reports of 

laboratory analysis, meteorological and hydrological registries, cartography, census information, 

minutes of meetings with the population, etc.  The use of secondary information shall be properly 

supported indicating the source, the reliability and the applicability of this information. 

The EIA shall also include an archaeological assessment.  However, since the regulations regarding 

cultural heritage stipulate that the responsible authority on this matter is the “National Institute of 

Culture” (INC), this institution issues a Certificate of Non-existence of Archaeological Remains 

                                                      

6  Up to date, the DGAAE has issued environmental guides for the elaboration of EIAS, for the management of gaseous emissions from oil 

refineries, for the management of oil pipelines, for the restoration of soils in refinery facilities and oil production, for offshore oil 

operations, and for soil sampling and analysis. 
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(CIRA) which certifies that the area covered in the CIRA do not have archaeological remains.  

Although including a certificate from CIRA for obtaining the approval of the EIA is not required, the 

titleholder shall obtain this certificate prior to commencing any work related to earthworks or the 

occupation of the soil.  For this reason, the DGAA usually requests the CIRA certificate as part of the 

evaluation of the EIA.   

The deadline established for the approval of the EIA is one hundred and twenty (120) calendar days, 

according to Law No. 27798.  The DGAA will notify the titleholder in writing to respond to any 

observations made during the review process.  The applicant will have a maximum deadline of ninety 

(90) working days7 to respond, after which the authority can void the application.  After receiving the 

responses to DGAA observations, the DGAA has a maximum deadline of thirty (30) calendar days to 

respond to the applicant.  If no response is made by DGAA, the EIA can be construed as complete 

and approved. 

It is important to note that article 16° of Supreme Decree No. 046-93-EM establishes that the 

responsible official of a project cannot commence any activity without an approved EIA. 

3.2.3.2 Public Participation  

The newly approved Ministerial Resolution No. 596-2002-EM/DM, states that the public 

participation is part of the reviewing process in the approval of an EIA. 

This Regulation establishes that the Environmental Impact Studies shall have a consultation process, 

which consists of two stages designated as “Prior Consultation” and “Public Hearing”, respectively. 

The Prior Consultation consists on a group of activities (i.e. workshops) aimed at informing the 

community about the scope and impacts of the project and the legal framework on which it is based. 

This stage is administered by the DGAAE, the regional authority (i.e., the corresponding organization 

of the Regional Government) and the titleholder as follows: 

•  Prior to the preparation of the EIA, the DGAAE and the Regional Authority would arrange 

informative meetings in the zone of influence of the project to informed delegates from these 

                                                      

7  Law No.27444 establishes that, whenever it is not explicitly stated, it is understood that the deadlines in days correspond to working 

days. 
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organizations about their rights as citizen and duties, the environmental legislation and the new 

technologies to be developed in the projects; 

•  During the elaboration of the EIA, the titleholder will communicate information about the project 

and the progress made in the elaboration of the EIA, collect information and concerns of the 

population and the Regional Authority will inform the population on the applicable legal 

framework; 

•  Once the EIA is submitted to the MEM, the titleholder will explain to the sectorial and regional 

authorities and the general public, about the components of the study, particularly the potential 

environmental, social and cultural impacts, the environmental and social management plans for 

the control of those impacts, and collect information and concerns from these parties. 

The Public Hearing consists of the formal presentation of the EIA to the community and is held in a 

facility near the project area.  The public can present their observations of the project during the 

public hearing presentation and up to thirty (30) calendar days after the meeting. All the observations 

presented are included in the file that forms part of the evaluation of the EIA. 

Regardless the compulsory ongoing consultation activities, the proponent could conduct different 

participatory activities related to the project, in which DREM and MEM authorities could take part as 

facilitators. 

Besides the above mentioned regulations for public consultation, the MEM has published a guideline 

for community relations (MEM, 2000), which deserves one chapter to public consultation and 

disclosure. The guideline is a set of recommendations not intended to be compulsory but 

recommended by the authority. 

3.2.3.3 Technical Opinion of INRENA. 

Supreme Decree No. 056-97-PCM establishes that in case that the EIA considers activities and/or 

actions that modify the natural status of the renewable resources of water, soil, flora and fauna, a 

technical opinion of the Ministry of Agriculture through the INRENA shall be required prior to the 

approval by the competent sectorial authority.  

The activities and/or actions that modify the natural status of the renewable natural resources include 

the following: 
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− Alteration to the flow and/or quality of the surface and ground waters; 

− Damming and channeling of watercourses; 

− Removal of soil and vegetation; 

− Alteration to wild fauna habitats; 

− Soil use for the storage of non-usable materials (tailings, industrial wastes, hazardous or toxic 
wastes); 

− Tailings destabilization; 

− Alteration of bank strips (riverside); 

− Waste disposal in surface water lentic environments (lakes and lagoons). 

In accordance with Supreme Decree No. 002-2003-AG, the entity responsible for issuing the 

technical opinion is the Office of Trans-Sectorial Environmental Assessment and Natural Resources 

Assessment and Information. 

In order to ensure the participation of INRENA in the evaluation procedure, Article 3° of Supreme 

Decree No. 053-99-EM establishes that, before submitting the EIA to the DGAAE, it is required to 

submit a copy of it to INRENA and, if applicable, to the “Regional Bureau of Energy and Mines”. 

As stated by Supreme Decree No. 061-97-PCM, INRENA has a deadline of twenty (20) calendar 

days for issuing an opinion.  Once the deadline has expired, the DGAAE can assume that INRENA 

does not have observations of the EIA. 

3.2.3.4 Opinion of Other Sectors  

Although it is not explicitly stated in the procedure, the Environmental Authority reserves the right to 

request the opinion of other sectors in the evaluation of the EIA.  The standard practice consists on 

requesting the opinion of the specialized organization, depending on the nature and the scope of the 

project that is subject to the EIA.  In the particular case of an EIA for  LNG facilities, since the 

project proposes to construct port facilities, it is expected that the DGAAE-MEM will request the 

technical opinion of DICAPI for the evaluation of the EIA.  All technical opinions will be included in 

the evaluation of the EIA; however, the DGAAE is the only responsible entity for approving or 

disapproving the study. 
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Given that the opinion of the other sectors is not mandatory in the review process, there is no definite 

deadline for comments.  The deadline for providing opinions to the EIA by other sectors is the same 

as established for the DGAAE to issue a technical opinion (i.e., 90 calendar days; see above). 

3.2.4 New Procedure - National System for Environmental Impact Assessment (SEIA)  

The existing EIA approval procedure will be modified in the near future, immediately after the SEIA 

Regulation is approved. 

Law No. 27446 establishes the SEIA as a single and coordinated system for the identification, 

prevention, supervision, control and prior correction of the negative environmental impacts derived 

from human actions involved in investment projects. 

The SEIA Law establishes that any investment project that includes activities, construction or works 

that can cause negative environmental impacts shall obtain an Environmental Certification prior to its 

execution.  The Environmental Certification is the resolution issued by the responsible authority (this 

Law established three categories – see below) which certifies that the project does not involve 

significant risks of damage to the environment if prevention and mitigation measures proposed in the 

EIA are correctly applied.  

The SEIA Law states the three categories of EIAs.  These categories are the following: 

•  Category I:  Declaration of Environmental Impact (DIA) - Applicable to the projects whose 

execution does not originate significant negative environmental impacts; 

•  Category II:  Semi-detailed Environmental Impact Assessment (EIA-sd) - Applicable to those 

projects whose execution could generate moderately negative environmental impacts and whose 

negative effects can be eliminated or minimized by adopting measures that are easily applied; 

•  Category III:  Detailed Environmental Impact Assessment (EIA-d) - It includes those projects 

whose characteristics, importance and/or relocation might cause significant negative 

environmental impacts either quantitatively or qualitatively and thus require a thorough analysis 

in order to review their impacts and to propose a management strategy. 

Since the classification is determined according to the significance of the environmental impact 

expected and not according to the significance or extent of the activities, an initial review of the 
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environmental impact of the project is required in order to determine the proper category 

classification.  The initial review is made by submitting a “Preliminary Assessment” document, which 

provides available project information, an estimate of the environmental impacts and the proposed 

project category classification. The environmental authority shall approve the EIA category 

classification and proceed to the next corresponding step.  If the project is classified under Category I, 

the Preliminary Assessment can be utilized as the Declaration of Environmental Impact and the 

authority has the option to approve, comment or reject the study, as applicable.  If the project 

classification corresponds to the categories II or III, the titleholder shall present proposed terms of 

references for preparing the EIA, which shall be approved by the authority before continuing with the 

EIA. 

The SEIA process provides a system to tailor EIAs according to the characteristics of each project, so 

that the contents, extent, and depth of the studies will vary according to the characteristics of each 

project and of the proposed site.  

During the transition period before the SEIA Law is approved, the corresponding sectorial rules will 

apply.  At present the SEIA regulation has not been approved yet8. 

3.2.5 Obligations Related to the EIA  

The Environmental Protection Regulations for Hydrocarbons Activities establish some general legal 

requirements that are applicable to all the stages of operation of the Sector, among them are the 

following: 

3.2.5.1 Environmental Management Plan (EMP) 

Article 11° of the Environmental Protection Regulations for Hydrocarbons Activities (Regulations) 

states that the EMP shall include the proposed methods and measures to be used, as well as the 

emission limits for those cases which do not have standards established by the Responsible Authority 

for the elimination or minimization of wastes and its contamination impact. 

The EMP shall also determine the best management practices to be applied to avoid the erosion and to 

promote recovery of impacted areas.  
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3.2.5.2 Waste Management  

Article 21°, (item a) of the Regulations establishes that solid organic wastes shall be processed using 

sanitary landfills, incinerators, biodegradation or other environmentally accepted methods.  Although 

the law does not provide guidelines for these processes, the general responsibilities of the titleholder 

of the hydrocarbon activities are to manage the waste in an adequate and integral manner9. 

3.2.5.3 Contingency Plan  

The entity responsible for the hydrocarbon activities shall submit a Contingency Plan for Oil Spills 

and Emergencies to the “General Bureau of Hydrocarbons” – MEM, which shall be updated at least 

annually.  The Contingency Plan shall contain information about the measures to be adopted in case 

of spills, explosions, accidents, fires, evacuations or similar emergencies, including personnel training 

required under the plan and communications with the authorities.  According to Article 23° of the 

Environmental Protection Regulations for Hydrocarbons Activities, the contingency plan shall 

include prevention, control and mitigation measures for oil or chemical spills. 

As described as below, the General Bureau of Harbormaster’s Office and Coast Guards – (DICAPI) 

requires the submittal of a Contingency Plan in the case that hydrocarbons spills may affect the water 

resources.  If storage tanks are installed near navigable water bodies or watercourses, safety measures 

adopted shall be coordinated with DICAPI.  

3.2.5.4 Abandonment Plan  

DGAAE is the entity authorized of evaluating and, when applicable, approving the closure plan or the 

abandonment plan that shall be submitted by the titleholders of the energy sector activities, when the 

titleholders have decided to end their activities. 

                                                                                                                                                                     

8 A draft regulation has been published for public consultation on 04/12/2003.  
9 At present, Law No. 27314 (not yet enforced) establishes the technical aspects related to solid waste management. 
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3.2.6 National Standards of Environmental Quality  

3.2.6.1 Control of Liquid Effluents  

Law Decree No. 17752, General Water Law regulates the conservation and preservation of the water 

resources and regulates the administration, tenure, uses, conservation and preservation of waters10.  

Article 23° of the Law prohibits the discharge of wastes to the public sewage systems that are 

corrosive or have destructive properties to the construction materials or to receiving water bodies that 

prevent the reuse of the receptor body. 

Article 112° of the Legislative Decree No. 613 complements the Water Law regulation stating that, in 

case that wastewaters can not be discharged to the public sewage system, their treatment shall be 

performed in such a way that do not cause adverse effects on the receiving sources, soils, flora or 

fauna. 

The aspects of quality of the water bodies that receive the discharges are regulated in Chapter II of 

Title II.  It is forbidden to discharge or emit any solid, liquid or gaseous waste that may contaminate 

waters, cause damages or put the human health in danger or impede the normal development of flora 

and fauna, or affecting other uses of water.  For this purpose, control mechanisms such as the 

authorizations of wastewater discharge are established and are evaluated prior to granting these 

authorizations by the Sanitary Authority (i.e., the General Bureau of Environmental Health of the 

Ministry of Health -DIGESA). 

Six categories for water use have been established for the control of water quality as follows: 

•  Use I: Domestic water supply with simple disinfection; 

•  Use II: Domestic treatment water with treatment equivalent to combined processes of mix 

and coagulation, settlement, filtration and chlorination; 

•  Use III: Water used for irrigation of vegetables of raw consumption and for animal 

consumption; 

                                                      

10 At the time of preparation of this report, a draft of a new water law has been put on public consultation. 
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•  Use IV: Water used for recreational areas of primary contact; 

•  Use V: Water of bivalve shellfish fishing zones; 

•  Use VI Water of aquatic fauna preservation zones. 

Supreme Decree No. 261-69-AP establishes the allowable concentration limits (i.e. Environmental 

Quality Standards - EQS) of noxious substances that may be present the various categories of waters, 

which are used by DIGESA for granting the authorizations of discharges.  

These environmental quality standards for waters are the following: 

I. Allowable Bacteriological Limits (1),   (Values In MPN/100 ml/l(2)) 

USES 
Parameter 

I II III IV V VI* 

Total Coliforms 8.8 20,000 5,000 5,000 1,000 20,000 

Fecal Coliforms 0 4,000 1,000 1,000 200 4,000 
(1)  Maximum value in 80% of 5 or more monthly samples. 

II. Allowable of Biochemical Oxygen Demand (BOD) Limits 

(5 Days, 20ºC) And Of Dissolved Oxygen (DO) Values In mg/l 

USES 
Parameter 

I II III IV V VI 

BOD. 5 5 15 10 10 10 

DO. 3 3 3 3 5 4 

III. Allowable Limits of Potentially Hazardous Substances Values, (mg/m3uses(2))  

USES 
Parameter 

I II III V VI 

Selenium 10 10 50 5 10 

Mercury 2 2 10 0.1 0.2 

PCB 1 1 1+ 2 2 

Phthalate Esters 0.3 0.3 0.3 0.3 0.3 

Cadmium 10 10 50 0.2 4 
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USES 
Parameter 

I II III V VI 

Chromium 50 50 1,000 50 50 

Nickel 2 2 1+ 2 ** 

Copper 1,000 1,000 500 10 * 

Lead 50 50 100 10 30 

Zinc 5,000 5,000 25,000 20 ** 

WAD cyanide  80 80 100   

Free cyanide     22 22 

Phenols 0.5 1 1+ 1 100 

Sulfides 1 2 1+ 2 2 

Arsenic 100 100 200 10 50 

Nitrates (N) 10 10 100 N.A. N.A. 

Notes: 
* Tests of 96 hours LC50 multiplied by 0.1. 

**  Tests of 96 hours multiplied by 0.02. 

LC50 Lethal dose for causing 50% of deaths or immobilization of the BIO-ASSAY specie. 

1+ Values to be determined.  In case of suspecting its presence the values of the column V will be applied provisionally. 

(2) For waters of use IV is not applicable. 

N.A. Non-applicable value. 

IV. Allowable Limits of Potentially Detrimental Substances or Parameters, (mg/l)  

(Applicable to Uses I, II, III, IV, V) 

 USES 
Parameters 

 I y II III IV 

H. E.S (1) 1.5 0.5 0.2 

M.B.A.S. (2) 0.5 1.0 0.5 

C.A.E (3) 1.5 5.0 5.0 

C.C.E (4) 0.3 1.0 1.0 
Note: 

(1)-  Hexane Extractable Matter (mainly oils and greases). 

(2)-  Methylene Blue Active Substances (mainly detergents). 

(3)-  Activated carbon column extract by alcohol (by Slow Flow Method). 

(4)-  Activated carbon column extract by chloroform (by Slow Flow Method). 
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Directorial Resolution No. 030-96-EM/DGAAE approved the Maximum Permissible Limits for 

Liquid Effluents produced by activities of exploration, exploitation, transportation, refining, 

processing, storage and commercialization of liquid hydrocarbons and their derivative products.  

This regulation establishes numerical standards that shall be controlled at the source, regardless of the 

characteristics of the receiving body.  The parameters regulated include temperature, chlorides, oils, 

greases, barium and lead.  This regulation also establishes that entities responsible for hydrocarbons 

activities shall ensure that the concentrations of the non-regulated parameters comply with the 

regulations currently in force in the country or shall technically prove that their discharges to the 

receiving body will not cause negative effects on the human health or on the environment. 

This practice means that the discharges shall not cause the deterioration of the water quality of the 

receiving body beyond the environmental quality standards applicable established by the General 

Water Law. 

The regulation also states that the EIA shall include a Control Point (i.e., a monitoring point) for each 

liquid effluent, based on the Identification File of the Control Point included in this regulation.  Also, 

it establishes that the responsible for the hydrocarbons activities can eliminate or change the location 

of one or more Control Points after the approval of the “General Bureau of Hydrocarbons” and, the 

favorable opinion of the DGAA - MEM, for which supporting documentation will be required. 

To verify the compliance with this regulation, the responsible entity for the hydrocarbons activities 

shall sample and analyze the effluents on a monthly basis, and shall maintain records according to the 

format approved in Annex 3 of the law, which will be submitted to the Environmental Auditor upon 

request.  Similarly, this regulation states that quarterly reports shall be prepared, and shall be 

submitted to the DGAA the last working day of the following month of the previous quarter.  

The limits established by this regulation are: 

Annex 1.  

Maximum Permissible Levels Of Liquid Effluent Emissions For Hydrocarbons Activities  

Average Parameter  Value in Any Moment  Annual Value  
PH Greater than 5.5 and less than 9 Greater than 5.5. and less than 9

Oils and greases (mg/l)  50 30 
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Average Parameter  Value in Any Moment  Annual Value  
For discharges in the sea  

Oils and greases (mg/l) 
For discharges in continental 
waters  

30 20 

Barium (mg/l) 5.0 3.0 

Lead 0.4 0.2 
 

In addition the limits for temperature and chlorides have been established for receiving bodies of 

water.  The discharge effluent temperature limit shall not increase the temperature of the receiving 

water body by more than 3°C, measured 500 m downstream of the discharge point.  The limit for 

chloride establishes that the average annual concentration of chlorides shall not be greater than 

250 mg/L, unless the receiving water body already exceeds this limit prior to the discharge, in which 

case the concentration of chlorides in the receiving body cannot be increased by more than 10 mg/L. 

Additionally, the “Environmental Protection Regulations for Hydrocarbons Activities” establishes the 

monitoring parameters that should be established for compliance with the established regulations, 

without affecting what was stated subsequently by the “Protocol of Water Quality Monitoring of the 

Hydrocarbons Sector”, approved by Directorial Resolution No. 026-94-EM/DGAA. 

3.2.6.2 Control of Atmospheric Emissions  

Article 43° of the “Environmental Protection Regulations for Hydrocarbons Activities” establishes 

that the combustion of crude oil, gas, petroleum wastes or other similar materials shall be conducted 

under controlled conditions and without producing significant visible emissions.  The maximum 

allowable concentrations of contaminants in the environmental air (i.e., measured outside the 

boundaries of the industrial facilities) are as follows: 

Parameter Allowable Limit 

Particulate Material (TSP), average in 24 h 120 mg/m3 

Carbon monoxide (CO), average in 1 h 35 mg/m3 

Carbon monoxide (CO), average in 8 h 15 mg/m3 

Hydrogen sulfide (H2S), average in 1 h 30 mg/m3 
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Parameter Allowable Limit 

Sulfur dioxide (SO2), average in 24 h 300 mg/m3 

Nitrogen oxides (NOX), average in 24 h 200 mg/m3 

Total hydrocarbons (TPH), average in 24 h 15,000 mg/m3 

 

The concentration limit values are expressed in mg/m3 of dry gas at 25°C, 101.3 kPa and 11 % of O2. 

3.2.7 International Standards of Environmental Quality  

In the absence of national environmental quality standards, quality standards established by 

international organizations such as World Bank, World Health Organization (WHO), the US 

Environmental Protection Agency (USEPA) and Canadian quality standards, among others will be 

applied.  The permissible limit concentrations for different components are presented below: 

3.2.7.1 Water  

Water for Consumption  

In the following table, the maximum allowable limits for drinking water considered by the World 

Health Organization (WHO) and the US Environmental Protection Agency (USEPA) are presented. 

Quality Standards for Drinking Water 

Parameter Unit EPA 
Guidelines WHO Guidelines 

Color Pt-Co 15 15 
Turbidity NTU 1 5 
Total Dissolved Solids  mg/L 500 1000 
Free Chlorine Residual  mg/L  **5 
Hardness mg/L CaCO3  *300 
Iron mg/L 0.3 *0.3 
PH Unit 6.5 – 8.5 <8 
Chlorides mg/L 250 250 
Sulfates mg/L 250 *250 
Total Coliforms  NPM/100 ml  0 
Fecal Coliforms  NPM/100 ml  0 

*Standards of acceptability related to Smell and Taste  

 ** Values of chlorine residual greater than 1 mg/L can be not accepted by the consumers due to its taste and smell  
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Effluent Discharge  

The World Bank Guidelines provides effluent discharge quality standards for various industrial 

sectors, however, no standards for natural gas liquefaction activities are included in the guidelines.  

Therefore, the parameters and maximum allowable limits presented in the general environmental 

guidelines of the World Bank for effluent discharge in the “Pollution Prevention and Abatement 

Handbook” presented in the following table were used as the default standards: 

Parameter Unit Quality Standards 

PH Unit 6-9 

BO5D mg/L 50 

COD mg/L 250 

Total Suspended Solids mg/L 50 

Greases and Oils mg/L 10 

Phenols mg/L 0.5 

Nitrogen (NH3) mg/L 10 

Phosphorus mg/L 2 

Cyanides mg/L 
Total: 1 

Free: 0.1 

Total Heavy Metals mg/L 10 

Arsenic mg/L 0.1 

Cadmium mg/L 0.1 

Chromium 
mg/L 

Hexavalent: 0.1 

Total: 0.5 

Copper mg/L 0.5 

Iron mg/L 3.5 

Lead mg/L 0.1 

Mercury mg/L 0.01 

Nickel mg/L 0.5 

Selenium mg/L 0.1 

Silver mg/L 0.5 

Zinc mg/L 2.0 

Temperature increase °C <3 
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3.2.7.2 Air 

The “Pollution Prevention and Abatement Handbook” prepared by the World Bank establishes 

ambient air quality guidelines which are shown in the following table: 

Parameter Limit (µg/m3) 

Particulate Material  
Annual average mean:  50 

Maximum average in 24 hours: 70 

Nitrogen Oxides (NOx) Maximum average in 24 hours: 150 

Sulfur Dioxide (SO2) 
Annual arithmetic mean: 50 

Maximum average in 24 hours: 125 
 

3.2.7.3 Noise 

The “Pollution Prevention and Abatement Handbook” prepared by the World Bank establishes the 

guidelines for the noise as follows: 

Receptor Time 
Leq (per hour) Maximum 

permitted in dBA 

Residential, Institutional and 
Educational  

7 a.m. — 10 p.m. 

10 p.m. — 7 a.m. 

55 

45 

Industrial and Commercial  
7 a.m. — 10 p.m. 

10 p.m. — 7 a.m. 

70 

70 
 

3.2.8 Processing, Storage and Distribution Activities  

Apart from the Environmental Protection Regulations for Hydrocarbons Activities and their 

supplementary regulations, the regulations that are more linked to the project activities are those that 

govern the processing and storage activities. Supreme Decree No. 051-93-EM established the 

technical regulations for the processing of hydrocarbons, while Supreme Decree No. 052-93-EM 

regulates the safety issues related to hydrocarbons storage.  However, it should be noted that those 

regulations do not specifically address the processing and storage of LNG but only of LPG.  DGH is 

changing the above mentioned regulations in order to better address the technical aspects of LNG 

processing and storage. 
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3.2.8.1 Measures That Shall Be Adopted During Hydrocarbon Processing. 

The regulations established by Supreme Decree No. 051-93-EM apply to the design, construction and 

operation of all kinds of processing plants for hydrocarbons. Art. 9° of the Regulation introduces the 

requirement to obtain an authorization for the construction and operation of hydrocarbons processing 

plants. The authorization requires the prior approval of the corresponding EIA and has a two steps.  

The first step involves the approval of the project and allows for the construction phase to start. The 

second step comprises the actual authorization to operate, and requires prior inspections of plant 

operational tests. 

Art. 16° establishes that, until national technical standards get approved, the design and construction 

of hydrocarbon processing facilities should follow international standards to ensure safety, pollution 

control and energy saving.  Art. 17° adds that, whenever there is no agreement between different 

international standards, the most safe of them will prevail. 

Noise control should comply with the maximum permissible limits applicable for environmental 

noise outside the plant limits, with OSHA 1910.95 noise exposure limits and the in-plant maximum 

permissible limits commonly applied in the hydrocarbons industry. 

Plant layout should follow fire prevention and safety guidelines established by NFPA or equivalent. 

Spacing between processing units or tanks should follow the distances recommended by the Oil 

Insurance Association (OIA), the American Petroleum Institute (API) or the NFPA.  Processing units 

should keep a distance from the borders of the property, as established by NFPA.  Control rooms 

should be constructed without windows, with no less than two doors and explosion resistant; should 

be located at no less than 15 m from the closest equipment, should be pressurized and, if having air 

conditioning, the intake should be located at no less than 12 m from the soil and upwind from the 

plant facilities.  No equipment should be located on top of the control room. 

The regulation also includes specifications for safety systems, water/oil separators, location of flares, 

protection fences, location of tanks, and technical specification for the different components of the 

processing plant, including direct fire furnaces, pumps, compressors, steam turbines, boilers, cooling 

towers, air compressors, dryers, pipes, drains, instrumentation and control, electric systems, 

foundations, fire protection lining, thermal isolation, fire fighting systems, and construction, operation 
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and maintenance procedures.  Along the regulations, there are several references to national o 

international standards. 

3.2.8.2 Measures That Shall Be Adopted During Hydrocarbons Storage  

The regulations established by Supreme Decree No. 052-93-EM apply to the construction, operation 

and maintenance activities of liquid hydrocarbons storage facilities and/or liquefied petroleum gas 

(LPG) and/or cryogenic liquids in any  phase, except when they are contained in tanks with quantities 

not greater than 10 m3 of capacity. 

These Regulations do not apply to the following LPG facilities: 

− Underground storage or covered tanks, or storage in caves or wells. 

− Simple LPG storage with an equivalent water capacity less than 7 m3. 

− Storage non-stationary tanks. 

Although these Regulations provide details on the control of contamination, specifically during 

storage, the regulation’s primary focus is providing guidance in occupational health and safety issues.  

3.2.8.3 Storage Systems  

According to the Regulations, the storage systems are classified in: 

•  Conventional Systems: Consists of surface tanks (atmospheric, pressurized, refrigerated and 

thermo-tanks) or buried tanks. 

•  Non-Conventional Systems:  Consists of any storage system that is not described in the 

Regulations that requires special considerations for its use, construction and maintenance.  The 

storage system can include: open ponds, floating ponds, caves, pre-stressed concrete tanks, and 

marine platforms. 

3.2.8.4 Storage Conditions  

Refrigerated storage tanks are used to store liquid gases, in the range from ethylene to butane, having 

a boiling point between 126.6º C and -1.1º C (-260º F to +30º F).  The main types of refrigerated 

tanks are: pressurized vessels, pressurized spheres and vertical cylindrical tanks.  The refrigerated 
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pressurized vessels are used to store high pressure gases such as LNG or other cryogenic gases for 

which pressure storage at room temperature is not feasible. 

3.2.8.5 Design of the Facilities 

The Regulations stipulate that the layout and general design of storage systems shall be based mainly 

on safety and efficiency conditions, considering the following aspects: 

− Proximity to urban areas and public highways; 

− Expectations of development of adjacent properties; 

− Risk of adjacent facilities; 

− Quantity and class of storage liquids, 

− Site topography; 

− Access facilities in case of emergency; 

− Local codes and regulations. 

Some of the aspects governed by the regulations include the following:  

− Minimum distances of gas dispersion; 

− Minimum distances from tanks to property boundaries, public highways and buildings within the 
property; 

− Minimum distances between adjacent tanks; 

− Distribution of LPG refrigerated and pressure tanks; 

− Conditions for the construction of buildings; 

− Vehicle access and circulation; 

− Tank design; 

− Elaboration of the foundation bed project; 

− Tank testing prior to use; 

− Maximum operating levels; 

− Ventilation systems; 

− Exhaust or pressure relief system; 

− Estimate of water drainage; 

− Minimum requirements for tank construction; 
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− Pipeline and pump systems; 

− Maintenance and extensions; 

− Precautions for accidental spills during tank operation; 

− Fire Protection; 

− End of the activity. 

Safety Measures  

The Regulations provide safety measures for preventing possible incidents.  These measures prohibit 

smoking and the use of matches, lighters or firearms in the hazardous areas; posting warning signs ; 

disseminating safety regulations to staff; cleaning; grounding; degasifying of the equipment prior to  

repairs; protection of the electrical cables; proper lighting and use of electric fences.  

Storage Facilities 

The construction, extension and/or modification of hydrocarbons storage facilities shall be conducted 

under the direction of a Chief Engineer, with the support of effective and permanent assistants during 

the construction of the facility. An exception to this regulation is for storage facilities used 

exclusively for storing products which have a total capacity lesser than 50 m3 and store Class I 

liquids. 

The hydrocarbons storage facilities shall comply with and conform to the environmental control 

regulations. In addition, hydrocarbons storage facilities with maritime terminals shall have a 

collection and treatment system for ballast water as stipulated in the MARPOL Agreement.    

The regulations also stipulate that companies engaged in storing hydrocarbon products shall minimize 

or provide maximum control to the potential risks that the facility represents to the public or 

properties and that the company assumes all the risks, costs and liabilities with regard to the State and 

third parties, for the impacts derived from its activities concerning the storage of liquid hydrocarbon 

products.  

3.2.9 Environmental Protection Rules concerning Aquatic Activities  

According to Law No. 26620, the General Bureau of Harbormaster’s Offices and Coast Guard 

(DICAPI) is the national authority, governing body of the aquatic environment, which is in charge of 

regulating, authorizing, supervising and if appropriate, sanctioning the activities performed in the 
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national navigable waters.  DICAPI also controls the piers, moorings, jetties, embankments, mooring 

dolphins, beaches, river banks, riverside lands, floating and fixed facilities, as well as the concessions 

of areas of sea, rivers and navigable lakes.  DICAPI acts at national level through the 18 

Harbormaster’s Offices, which have control posts. 

Article F-010109 of the Regulations (Supreme Decree No. 028-DE/MGP) stipulates that, when 

conducting any activity or projects within the jurisdiction of DICAPI, the possible negative impacts 

shall be evaluated through the corresponding EIA, which shall be prepared according to the 

regulations and guidelines established by DICAPI or the responsible sector on which the activity to be 

developed depends on.  The above-referenced article establishes that technical issues and baseline 

studies shall be coordinated among the interested sectors and shall be subject to public consultation, 

with the exception of those issues that could jeopardize the Nation’s security. 

In the case of the proposed Project, the EIA shall be submitted to the DGAAE-MEM.  In compliance 

with the above mentioned article of the Regulations, DGAAE-MEM should coordinate the opinion of 

DICAPI prior to the approval of the EIA. 

Besides submitting the EIA to MEM, the following procedures (for the corresponding activities) shall 

be arranged at DICAPI for the construction of the project: 

•  Issuing of Directoral Resolution approving the project for right of use of an aquatic area 

(including a 50-m shoreline strip of free public access), to be occupied by: a) various fix 

facilities (docks, piers, moorings, breakwaters, jetties, embankments, trestles or other similar 

activities, b) platforms and similar, c)area for ship operations (loading and unloading areas 

comprised between the mooring dolphins), d) sub-aquatic pipelines and cables, e) floating naval 

devices (flat barges, dams, floating shops, rafts, pontoons, small ferry boats and similar), f) to 

reclaim lands to the sea, rivers, and navigable lakes, g) Others. 

The authorization of this procedure grants the right to reserve the aquatic area for six (06) 

months, from the date of the approved resolution for submitting the full project of the activities 

requested. 

The titleholder, if necessary, can request DICAPI an extension of the deadline for submitting the 

definitive corresponding project. 
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•  Granting of Directoral Resolution of Right of Use of aquatic area (including the 50 m shoreline 

strip) for the following projects: 1. Diverse fix facilities, including a) docks, b) piers, c) moorings, 

d) breakwaters, e) jetties, f) embankment, g) floating dikes h) others; 2. The construction and 

installation of platforms or towers for ore or oil extraction; 3. Buoys for the mooring of ships; 4. 

Installation of submerged pipes or cables. 

Even though it is not specifically stipulated in the Law, DICAPI demands the titleholder of the 

project to have the approval of the EIA submitted to the Responsible Authority (i.e. DGAAE-

MEM) for granting the definite approval of the concession of the aquatic area. 

Among the requirements of DICAPI it is included to submit the corresponding EIA in 

accordance with the guidelines established by themselves by Directorial Resolution No. 0052-

96-DCG. 

Furthermore, it is important to note that due to administrative simplification, the authorization 

for the concession of the aquatic area and the authorization for the installation of sub-aquatic 

pipelines and cables can be requested in a single step, which will lead to a single administrative 

step for the payment of the fees. 

•  Granting of Directoral Resolution of Authorization to carry out dredging operations in  aquatic 

areas. 

Among the procedures requested by DICAPI for the authorization to conduct dredging 

operations in aquatic areas, is submitting the corresponding EIA in accordance with the 

guidelines established for dredging operations in aquatic areas. The Directorial Resolution No. 

0397-2000/DCG approved the guidelines for the preparation of EIA reports for dredging 

operations. 

3.2.9.1 Vessels 

The maritime regulations establish that any vessel, port company or marine terminal company and 

any facility or activity that can cause the contamination of the waters or of the coastal area, shall have 

the necessary devices and equipment to prevent the contamination, in case of accident, and to 

minimize its effects on the environment.  
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These regulations also stipulate diverse prevention measures that shall be complied by the proprietors 

and ship operators including fixed and floating platforms, among them is considered the obligation of 

performing the discharges prior authorization of the Harbor Master.  

Additionally, it was determined that the shipping companies and operators shall comply with the 

environmental protection and safety standards established in the national agreements and regulations 

currently in force. 

3.2.9.2 Waste Disposal from Dredging Works. 

Article 34° of the Draft Regulation of the Law No. 27314, establishes that DICAPI is the organization 

responsible for supervising the waste management in its jurisdiction in order to prevent, minimize and 

eliminate the contamination in the water bodies caused by the shipping operations or port facilities in 

all the national territory. 

Regarding specifically the management of sediments or sludge from the dredging of water bodies, the 

aforementioned Regulation Project stipulates that it will be performed with the prior authorization of 

the “General Bureau of Environmental Health” (DIGESA).  This shall indicate: (i) the physical, 

chemical and biologic characteristics of the material that shall be removed, (ii) the methodology of 

extraction, and (iii) the technology of treatment or final disposal. 

3.2.9.3 Discharge of Ballast Water 

It is well known that the discharge of ballast water in the ports or near the shore can cause significant 

health and environmental impacts due to the possibility of adding viruses and bacteria taken from 

distant waters into shore waters. Therefore, the International Maritime Organization (MARPOL) has 

issued Resolution No. A.774 (18), further replaced by Resolution A. 868 (20) in order to establish 

procedures for the safe handling of ballast water. 

By means of Directoral Resolution No. 0178-96-DCG, Peru has incorporated the requirements of 

MARPOL Resolution A.774 (18). However, as MARPOL Resolution A.774 (18) has been further 

replaced by Resolution A.868 (20), it is understood that the last one is enforced in Peru. 

Directoral Resolution No. 0178-96-DCG states that ships should renew ballast water at least once and 

no closer than 12 miles off shore. Such renewal should be properly documented.  Whenever it is not 
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possible for the ship to prove that ballast water has been renewed, sodium hypochlorite or calcium 

hypochlorite should be added to the ballast tanks prior to the discharge. 

MARPOL Resolution A.868 (20) introduces the following requirements: 

a) For the ships: 

− To have a ballast water management plan in order to minimize the transfer of 

pathogens; 

− To record the location, time, salinity and temperature of the intake of ballast water (a 

form is provided with the Resolution); 

− To load ballast water in such a way that avoids to carry potentially harmful aquatic 

organisms, as well as sediments; including to avoid areas marked by the State, under 

dark conditions, in shallow waters and in places where propellers could resuspend 

sediments; 

− To clean the ballast water tanks in open sea whenever possible; 

− To discharge the minimum possible amount of ballast water when exchange in open 

sea has not been possible; 

− To use the port ballast water load out facilities whenever available; 

b) For the port: 

− To set up specific procedures for the handling of ballast water, including the 

definition of areas where ballast water intake is not permitted; 

− To implement ballast water load out facilities and establish safety procedures for the 

handling of ballast water and sediments; 

− To provide information about specific regulations for ballast water management, 

permitted locations and conditions for the exchange of ballast water and contingency 

measures for the ports; 
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3.3 Permits 

In addition to an approved EIA, the operation stage of the LNG facilities will require various permits, 

which shall be granted by several authorities. 

The granting of permits is an administrative procedure governed by a group of main principles which 

are described below. 

A list of permits required by the Company for the operation of the facilities are summarized in Table 

2. 

3.3.1 The Administrative Procedure  

The granting of permits, including the environmental permit is determined by the administrative 

procedure regulation.  Law No. 27444 establishes the regulatory framework, which comprises all the 

administrative procedures.  The main criteria established in this law are: 

•  All the administrative procedures, including their respective requirements and deadlines, are 

compiled in the “Single Text of Administrative Procedures” (TUPA) of the institution, which is 

approved by Supreme Decree and informed to the public. No institution can impose requirements, 

procedure fees or deadlines other than those established at the TUPA. 

•  The procedures are classified according to the deadlines of approval in: procedures of automatic 

approval, procedures with prior evaluation and procedures with “negative administrative silence”.  

The “administrative silence” establishes that the application is automatically approved (positive) 

or denied (negative) if the authority does not provide a decision within the deadline established by 

the regulations.  Even though the Law establishes the general criteria for the classification of the 

procedures, the classification of each specific procedure is indicated in the respective TUPA. 

•  It is not mandatory to submit original documents or copies legalized by public notary in an 

application. It is enough to attach simple copies, provided that the original is shown to an official 

specially appointed by the institution (attestant), who will certify that the copy is faithful to the 

original shown. 

•  Unless otherwise specified, the deadlines established in days correspond to working days. 
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•  The procedure fees are established in the TUPA and cannot surpass the amount of one Tax Unit 

(UIT)11.  It is not allowed to charge any fee that is not stipulated in the TUPA. 

3.3.2 Authorization  of  Construction  and  Operation  of  Hydrocarbons  Refineries  and 

Processing  Plants. 

Prior to the beginning of operation of a hydrocarbons refinery or processing plant, the approval of the 

DGH-MEM is required, as is established in Supreme Decree No. 051-93-EM.  

The permit is called “Authorization for the installation, modification and/or use and operation of 

hydrocarbons refineries and processing plants” and has two steps. The first step involves the 

authorization to construct the plant and the second step is the actual authorization to operate the plant. 

DGH-MEM and OSINERG are involved in the procedure, as follows: 

1° The applicant should request from OSINERG a positive technical opinion, by which the 

following is required: 

− EIA approved by the corresponding authority (DGAAE-MEM); 

− Design manual, including a summary description, location plans, process flow sheet, 

plant layout, specifications of equipment, and construction schedule; 

− Contingencies plan for the construction; 

− Risks study. 

2° The applicant should request DGH-MEM an authorization to install and operate the plant, for 

which the following is necessary: 

− Positive technical opinion from OSINERG, 

− Land title or rental contract, 

− Proof of approval of EIA, 

                                                      

11 The value of the UIT is established yearly by Decree Supreme and for 2003 was established in S/. 3,100.00. 
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DGH-MEM will then authorize the construction of the plant. 

3° Once constructed, the applicant should request OSINERG to provide a positive technical 

opinion for the operation of the plant, for which the following is required: 

− Contingencies plan for the operation, 

− Design manual, including detailed specifications of construction, plans, quality 

control of materials and equipment and operations tests. 

− Detailed schedule, including the tests, 

− Copy of the authorization to install issued by DGH-MEM. 

OSINERG will perform an inspection of the plant and the operational tests as part of its 

review. 

4° Finally, with the positive technical opinion from OSINERG, DGH-MEM will grant the 

authorization to operate the plant. 

Technical opinions issued by OSINERG are supported by site inspections performed by third party 

auditors registered before OSINERG. 

3.3.3 Water Use  

Law Decree No. 17752 establishes that waters belong to the State and its domain is inalienable and 

imprescriptible.  The rights of water use are granted by the “Technical Administration of the 

Irrigation District”, prior assessment of the resource availability and the rights of third parties on it, 

and according to the preference order established. The preference order established by the law is the 

following: 

− For primary needs and supply to the population; 

− For animal raising and exploitation; 

− For agriculture; 

− For power, industrial and mining uses; 

− For other uses. 
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The water uses are conditioned to the resource availability and to the real needs of the purpose they 

are destined.  

The water uses are granted through permits, authorizations or licenses. 

The permits are granted considering the surpluses and depend on the eventual availability of the 

resource.  The authorizations are temporary and are granted to carry out studies and works.  The 

licenses are permanent and are granted according to a determined water volume. 

3.3.4 Wastewater Discharges  

The General Water Law also establishes that the Sanitary Authority (i.e. DIGESA) is the responsible 

authority for granting permits for any discharge of residual waters to natural water bodies. 

In this sense, DIGESA considers the following procedures in its TUPA: 

•  Sanitary Authorization of the Treatment System and Sanitary Disposal of Industrial Waste Waters 

for: 

− Discharge,  

− Re-use, and  

− Recycling. 

•  Sanitary Authorization of the Treatment System and Sanitary Disposal of Domestic Waste Waters 

for:  

− Discharge, 

− Re-use, and 

− Site disposal (septic tank). 

The discharge refers to the final disposal of the effluent in a water body or in a sewage system.  The 

re-use refers to the use of the effluent by a third party for a different use.  Recycling refers to the re-

circulation of the treated effluent within the process itself and, the site disposal refers to the 

infiltration in the soil. 

One of the requirements for granting the authorization to discharge is to submit the EIA approved by 

the responsible authority. 
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The discharge of ballast water is regulated by DICAPI, as described above and as  regulated by the 

MARPOL Resolution A.868 (20). 

3.3.5 Certificate of Non-Existence of Archaeological Remains (CIRA) 

According to Law No. 24047, all of the territory of the Republic is a potential cultural patrimony, due 

to the possibility of containing archaeological remains.  This law establishes that this assumption is 

superceded by a certificate of non-existence of archaeological remains granted by the responsible 

authority, the National Institute of Culture (INC). 

According to this Law, before starting any activity that could affect the archaeological remains in a 

given land, it is required to prove the non-existence of them.  For that purpose, the INC issues the 

Certificate of Non-Existence of Archaeological Remains (CIRA), which authorizes the land for its 

proposed use. 

Supreme Decree No. 004-2000-ED stipulate that a CIRA is issued only after the approval of a Report 

of Archaeological Assessment prepared by a certified archaeologist registered by the INC and in 

accordance with a work plan previously approved by the authority, called “Project for Archaeological 

Assessment”. 

The procedure begins when a Project of Archaeological Assessment is prepared and submitted to the 

“Bureau of Archaeological Heritage” of the INC. Depending on the nature of the case and on the 

evidences provided by the responsible archaeologist, the project will require or not excavations12.  

Once the authority approves the project, the responsible archaeologist shall conduct the 

archaeological assessment in accordance with the work plan approved, and once the work is 

completed submit his report to the authority. The report of archaeological assessment is then 

evaluated by the “National Archaeological Committee” of the INC and will determine whether there 

are elements of cultural value or not in the study area. In the first case, it is required to prepare and 

approve a rescue plan.  In the second case, with the approval of the Report of Archaeological 

Assessment, the interested party can apply for a CIRA certification to the “Departmental Bureau”, 

which is granted prior to a visual inspection of the assessed area. 

                                                      

12 This rule does not specify clearly when excavations are required, therefore the decision falls on the judgment of the evaluating committee. 
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3.3.6 Permits for the Maritime Areas  

There are four different types of permits granted by the Maritime Authority (i.e., DICAPI): 

•  Concession for the use of an aquatic area for the execution of preliminary plans (i.e., studies). It 

consists of studies for diverse fixed facilities (docks, piers, moorings, breakwaters, jetties, 

embankments and other similar facilities); platforms and similar; areas for ship operations (ship 

loading and downloading comprised between mooring dolphins); pipelines and sub-aquatic 

cables; floating naval devices (flat barges, dams, floating shops, rafts, pontoons, small ferry boats 

and similar); reclaiming lands to the sea, rivers and navigable lakes; and others; 

•  Concession for the use of an aquatic area for constructing and operating diverse fixed facilities as 

docks, piers, moorings, breakwaters, jetties, embankments; reclaiming lands to the sea, rivers, and 

navigable lakes; and other similar facilities; 

•  Concession for the use of an aquatic area for installing pipelines and sub-aquatic cables; 

•  Authorization for performing dredging operations of aquatic areas. 

These permits are processed at the “Environmental Bureau” of DICAPI and require to submit the 

corresponding EIA approved by the responsible authority, taking into account the specific 

requirements of the Maritime Authority. 

For dredging operations, DICAPI has published a guideline for the environmental assessment of these 

activities. On the other hand, the draft of the Regulations of the General Law of Solid Wastes 

considers the competence of DIGESA for authorizing the discharges of sludge extracted from 

dredging operations. 

3.3.7 Approval of the Contingency Plan  

According to Supreme Decree No. 051-DE/MPG, the port terminals, docks, moorings and other 

aquatic facilities through which hydrocarbons and other contaminant substances are transported shall 

have their corresponding Contingency Plan, approved by the Maritime Authority.  The Guidelines for 

the preparation of Contingency Plans (Directorial Resolution No. 0497-98/DCG ) establish the format 

and contents of the document that shall be presented and approved by the corresponding 

Harbormaster’s Office and shall be compatible with the National Plan of Contingency and the Local 
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Contingency Plan of the corresponding Harbormaster’s Office.  The Contingency Plans shall be 

reviewed annually and updated when significant changes are made. 

The Contingency Plan shall include the following scopes: 

•  Introduction and content of the plan  

•  Response Operations  

− Notification procedures  

− Spill mitigation procedures  

− Response Activities  

− Sensitive Areas  

− Disposal and Elimination Plan  

•  Risk Assessment  

•  Training and Exercises  

− Training Procedures  

− Exercise Procedures  

•  Procedures for Plan Update and Review  

•  Appendices  

− Information on the Facility 

− Contact list  

− List of equipment  

− Communication Plan  

− List of acronyms and definitions. 

4.0 REFERENCES 

(1) OPIC, 1995. Environmental Handbook. Appendix B. 

(2) IFC, 1998. Doing Better Business through Effective Public Consultation and Disclosure. 
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Table 1.   Summary of Relevant Legislation and Regulations Applicable to the Project 

Number 
Date of Issuance / 

Ammendment1 
Title Subject 

Constitution 

  12/31/1993 Political Constitution of Perú   

Laws (Law) 

24047  
General Law of Protection of the Cultural 
Heritage 

  

26410 12/22/1994 
Law of the National Council for the 
Environment 

Creates the CONAM 

26620 06/09/1996 
Law of Control and Vigilance of Maritime, 
Fluvial and Lacustrian Activities 

Regulated by S.D. No. 028-DE/MGP 

26734 12/31/1996 
Law of the Supervising Organism of 
Investment in Energy – OSINERG 

Creates the OSINERG. Modified by Law No. 26817 (06/27/1997) 

27314 07/21/2001 

Solid Waste Law Establishes the general conditions for solid waste management. Not 
enforced yet, since the regulation has not been approved. A draft 
regulation has been published for public consultation on 
04/27/2002. 

27332 07/29/2000 Law of the Investment Supervising Agencies   

27444 04/11/2002 
Law of the General Administrative 
Procedure 

Regulates all procedures conducted by any governmental agency. 
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Number 
Date of Issuance / 

Ammendment1 
Title Subject 

27446 04/23/2001 

Law of the Environmental Impact 
Assessment System 

Establishes a new procedure for the approval of EIA reports, 
including a classification of projects based on the magnitude of the 
potential environmental impacts and the introduction of project-
specific terms of reference for the EIA reports. A list of errata has 
being published on 05/04/2001. 

27798 07/26/2002 
  Sets up deadlines for various administrative procedures conducted 

before the Ministry of Energy and Mines, including EIA reports 

Legislative Decrees (Leg. D.) 

613 09/08/1990 Code of the Environment and Natural 
Resources 

The main source of environmental legislation. It establishes the 
principles that should rule the national environmental policy. 

757  

Law for the Grow of Private Investment Art. 50° states that the governmental agency responsible to 
supervise the environmental performance of the industry is the 
ministry of the corresponding industry sector or the specifically 
appointed supervising agency. When a company performs activities 
in more than one industry sector, the environmental authority is the 
ministry of the industry sector corresponding to the activity that 
reports more sales to the company. Therefore, there is only one 
environmental authority for each company. This principle is known 
as the "one single window" principle. 

Law Decrees (Law D.) 

17752 07/24/1969 General Water Law Establishes the rules for the water use rights. 

Supreme Decrees (S.D.) 

002-2002-
PRODUCE 

09/27/2002 
Regulation of Organization and Functions of 
the Ministry of Production 

Establishes the new structure and duties of the different branches of 
the Ministry of Production 
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Number 
Date of Issuance / 

Ammendment1 
Title Subject 

002-2003-AG 01/15/2003 
Regulation of Organization and Functions of 
INRENA 

Establishes the new structure and duties of the different branches of 
INRENA 

004-2000-ED   Regulations for Archaeological 
Investigations 

  

028-DE/MGP 05/25/2001 Regulation of Law No. 26620 Regulates the organization and duties of DICAPI 

029-97-EM 12/16/1997 
Regulations for Inspection of Energy 
Activities by Third Parties 

  

041-99-EM 09/15/1999 
Regulations of Hydrocarbons Transport by 
Pipelines 

Amended by S. D. No. 054-2001-EM (12/09/2001). 

041-2002-MTC 08/24/2002 
Regulation of Organization and Functions of 
the Ministry of Transportation and 
Communications 

Establishes the new structure and duties of the different branches of 
the MTC 

046-93-EM 11/12/1993 
Environmental Protection Regulations for 
Hydrocarbons Activities 

Regulates the environmental aspects of all hydrocarbons activities, 
including the EIA for new projects. Modified by S.D. No. 09-95-
EM (05/13/1995) 

051-93-EM 11/17/1993 
Regulations for Hydrocarbons Refining and 
Processing 

  

051-DE/MGP 10/02/1993 

National Contingency Plan and Annexes for 
Contamination Cases by Spills of 
Hydrocarbons and other Hazardous 
Substances 

  

052-93-EM 11/18/1993 Safety Regulations for Hydrocarbons Storage   

053-93-EM 09/28/1999   Grants DGAA-MEM the authority to approve EIA reports and 
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Number 
Date of Issuance / 

Ammendment1 
Title Subject 

modifies the corresponding administrative procedure. 

054-2001-PCM  05/09/2001 General Regulation of OSINERG Defines the duties and organization of OSINERG.  Modified by 
Supreme Decree No. 055-2001-PCM (05/17/2001) 

056-97-PCM 11/19/1997 
  Establishes the involvement of INRENA in the review of EIA 

reports of projects related to the use or disturbance of natural 
resources. Complemented by Supreme Decree No. 061-97-PCM 

061-97-PCM  
  Complements S.D. No. 056-97-PCM, setting a deadline for 

INRENA opinion on the EIA approval process. 

261-69-AP 12/12/1969 
Regulation of Titles I, II and III of Law 
Decree No. 17752 

Regulation of the first three titles of the General Water Law. 
Amended by S. D. No. 007-83-SA (1983) and further amended by 
S. D. No. 003-2003-SA (01/29/2003) 

Ministerial Resolutions (M.R.) 

596-2002-EM/DM 12/21/2002 

Regulation of Consultation and Public 
Participation in the Procedure of Approval of 
EIA Reports in the Energy and Mines Sector

New procedure for public participation and disclosure of EIA of
mining, hydrocarbons and electricity projects. The new procedure 
incorporates ongoing consultation 

Directoral Resolutions (D. R.) 

0052-96-DCG 03/09/1996 

Guidelines for the preparation of EIA reports 
concerning the effects on water bodies of 
wastewater discharges through pipelines 

  

0178-96-DCG 07/10/1996 

Establishes that ships coming from outside 
the country should renew their ballast water 
at least once. 

Ships coming from outside the country should renew ballast water 
at least 12 miles off shore, in accordance to MARPOL Resolution 
No. A774 (18). This Resolution has been later replaced by 
Resolution A.868 (20). 
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Number 
Date of Issuance / 

Ammendment1 
Title Subject 

026-94-EM/DGAAE 09/14/1994 
Approves the Water and Effluents 
Monitoring Protocol for Hydrocarbon 
Activities. 

 Amended by D.R. No. 043-99-EM/DGAAE (11/21/1999) to 
replace the use of an ozone layer harmful reagent in one analytical 
method. 

030-96-EM/DGAAE 11/07/1996 
Maximum Permissible Limits for the 
Emission of Liquid Effluents in 
Hydrocarbons Activities 

Sets discharge limits for hydrocarbon activities. 

0397-2000/DCG 09/02/2000 
Guidelines for the preparation of EIA reports 
for dredging operations 

  

0497-98/DCG 12/12/1998 

Guidelines for the Elaboration of 
Contingency Plans for Spill of Hydrocarbons 
and Other Dangerous Substances to the Sea, 
Rivers or Navigable Lakes, corresponding to 
Terminals Devices, Piers, Moorings, Flat 
Barges, Floating Oil Station Dams and Other 
Aquatic Installations 

  

1 As published on the official gazzete El Peruano 
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Table 2.  Permits List 

Type of Permit 
Government 

Agency 
Legal 

Framework 

Authorization for installation, modification and/or use and operation 
for refineries, processing and supply plants  

MEM-DGH 
Supreme Decree 
No. 051-93-EM. 
(17/01/1999) 

EIA approval MEM-DGAAE 
Supreme Decree 
No. 046-93-EM 

Certificate of Non-Existence of Archaeological Remains 
INC Executive 
Director 

Supreme Decree 
No. 004-2000-ED 

Sanitary authorization for sanitary disposal of industrial waste waters 
for dumping 

DIGESA 
Law Decree No. 
17752 

Authorization for requesting the concession for the use of the aquatic 
area (that includes the riverside strip of 50 m.) Free public use of 
islands for the execution of a preliminary design of:  

 

diverse fixed facilities (jetties, docks, moorings, piers, breakwater, 
embankments, marine or other similar facilities) 

Platforms and other similar  

Operation Area for ships (load and unload operations among 
mooring buoys) 

Sub-aquatic pipes and cables  

Floating naval devices (barges, dams, floating shops, rafts, pontoons, 
and others) 

To gain lands to the sea, rivers and navigable lakes. 

Others 

 

DICAPI – 
Environmental 
Bureau 

 

Obtaining the Supreme Resolution of the Concession in aquatic use 
for the construction and operation of diverse fixed facilities::  

Jetties 

Docks 

Mooring  

Piers 

Breakwater 

DICAPI – 
Environmental 
Bureau 
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Type of Permit 
Government 

Agency 
Legal 

Framework 

Embankments 

To win lands to the sea, rivers and navigable lakes, and  

Others 

Obtaining the Directorate Resolution of Concession in use of the 
aquatic area for the installation of sub aquatic pipes and cables  

DICAPI –
Environmental 
Bureau 

 

Authorization for dredging operations of aquatic areas13 

 

DICAPI - 
Environmental 
Bureau 

Supreme Decree
No. 011-DE-MGP  

 

                                                      

13 According to the draft of the regulation of the Law of Solid Wastes, it will also be required an authorization of DIGESA for the disposal 

of the dredging mud 
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1.0 INTRODUCTION 

PERU LNG S.R.L. hereby referred to as the “Company” is undertaking a project to build a Liquefied 

Natural Gas (LNG) Export Facility (Facility) referred to as the LNG Export Project (Project) located 

on a greenfield site at Pampa Melchorita, on the west coast of Peru. 

The Environmental Impact Assessment (EIA) presented herein evaluates the Project designed to 

provide LNG for transportation and export by sea.  The Project will be located on a 521 hectares arid 

coastal site at Pampa Melchorita, located between the 167 to 170 kilometer (km) markers south of 

Lima on the west side of the Pan Americana Sur Highway.  

The Project will provide Peru with capital investments, jobs and infrastructure creation, income 

through royalties and taxes, and a positive trade balance from energy exports.  

The Project involves the construction and operation of a nominal 4.4 million metric tons per annum 

(MMTA) LNG Export Facility.  The facility will process natural gas from the Camisea gas fields in 

the Camisea region located 500 km east of Lima.  The detailed engineering and construction for the 

Project is planned to commence in 2004 with the first LNG production in 2007.  The facility will 

include a marine trestle to load the LNG product into LNG Tankers for transportation by sea to 

potential customers. The Project location and adjacent areas are identified in Figure 1. 

The Project consists of the following components (Figures 2 and 3 General Project Layout): 

− Liquefaction Plant; 

− Marine Facilities; 

− Administration, Housing, Infrastructure and Utilities. 

Associated projects include a high-pressure pipeline that will deliver the feedgas to the plant from the 

Camisea Gas Project in the Camisea region. The EIA for the main gas pipeline to Lima has already 

been approved by regulatory authorities.  The approximately two kilometer spur line from the main 

pipeline to the plant site will be presented under a separate EIA. 

LNG is created when natural gas is cooled to approximately minus 163 degrees Celsius (°C) at 

atmospheric pressure.  Since there are economic limitations on the distance that natural gas can be 

transported through onshore or offshore gas pipelines, the liquefaction of natural gas to LNG product 
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facilitates the transportation and storage of natural gas in a safe and economic manner.  LNG occupies 

a volume of approximately one - six hundredth of the equivalent volume of natural gas, which 

facilitates the storage and transportation of bulk supply of LNG using dedicated marine vessels. 

LNG weighs less than water, is odorless, colorless, non-corrosive, and non-toxic.  LNG vapors are 

only flammable under certain specific conditions that require a methane gas concentration of between 

5.3% and 15% in air and an ignition source.  One of the characteristics of LNG is not being explosive. 

The Project has been designed to be safe and economically and environmentally efficient while 

providing a source of alternative clean fuel for the overseas market.  

1.1 Nature of Project 

The Project is a new task to design and construct a grass roots facility that has a normal capacity of 

4.4 million metric tons per annum (MMTPA) of LNG. 

Due to its location and requirements, central and local government entities including the MEM ands 

Navy will have jurisdiction over portions of the project.  The Company will obtain authorization from 

the corresponding entities in accordance with the applicable laws and regulations described in 

Chapter I of this EIA. 

1.2 Justification and Objectives 

The Camisea Project’s recoverable gas reserves have been estimated at 3.11 X 1011 m³ with peak gas 

production rates of approximately 13.0 X 109  m³/yr.  The natural gas reserves will be utilized to the 

maximum degree in Peru for domestic and industrial consumption.   

The plant will process surplus natural gas supplies of 6.7 X 109 m³/yr for export to meet the growing 

global LNG demand.  In addition to the five economic benefits to Peru stated previously of capital 

investment, jobs creation, infrastructure creation, income through royalties and taxes, and a positive 

trade balance from energy exports, this Project will also add four key benefits of: 

•  Increased Camisea Project development to provide a greater supply of natural gas and liquids in 

Peru such as propane, butane, naphtha and diesel products for domestic use; 
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•  New employment opportunities and foreign investment inflows during construction and ongoing 

operation of the new facilities and an incentive for additional outside investment to explore and 

develop additional gas reserves in Peru; 

•  Provide greater natural gas price stability and revenues to the Peru government from the long-

term sale of exported LNG, and 

•  Economic impact to the area and a reliable, constant supply of a stable source of natural gas as a 

clean fuel or feedstock to support expansion of industrial and commercial projects. 

1.3 Required Investment 

The estimated capital investment for the Project is approximately $ 1,000 MM US dollars.  

1.4 Life Span of the Project 

The life span of the plant will be about 30 years and may be extended by providing proper operation 

and maintenance (O&M) based on the ample experience with the construction and operation of plants 

worldwide. 

The Company will implement O&M practices in order to extend the useful life of the plant.  O&M 

practices will be addressed in the operating manual and programs that will be designed to maintain all 

equipment at its peak efficiency while providing maintenance and replacing parts as needed.  The 

plant will implement a comprehensive condition monitoring and maintenance program. 

At the conclusion of the life span of the plant, the equipment will be dismantled and sold on the open 

market and the site will be restored to accommodate other industrial uses. 

1.5 Future Growth Plans 

The LNG Plant is to be built as a single train facility with a nominal capacity of 4.4 million metric 

tons per annum (MMTPA).  The plant site has space available for a second train, although no 

preinvestment or additional plans for future growth have been made. 
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1.6 Legal Condition 

The proposed site for the plant will be located on a parcel of land purchased from the 

Superintendence (Superintendencia) of National Goods (SBN).  This 521 hectares parcel of land, 

referred to as Pampa Melchorita, was previously transferred from the Ministry of Agriculture to the 

SBN for sale to the project at fair market price approved by a supreme decree signed by the Ministry 

of Economy and Finance approving the sale. The property will be zoned industrial by the 

Municipality of Cañete. 

1.7 Consideration of Alternative Sites 

Extensive siting studies were performed along the coastline of Peru to identify the appropriate 

location for the Project.  In the process of site selection, potential sites were identified and evaluated 

using the following parameters and criteria: 

•  Evaluate potential coastal locations within 200 km south of Lima.  Initial site selection criteria 

required a minimum 100 hectares land space; 

•  Eliminate all locations in areas with a high degree of environmental sensitivity; 

•  Eliminate densely populated areas; 

•  Identify clear areas of land on the coast with a minimum distance from shore to at least 15 m 

water depth and with a site elevation of at least 20 m to mitigate the effects of a tsunami hazard; 

•  Exclude areas where site preparation would result in significant difficulties; 

•  Exclude areas with potential of soil liquefaction from earthquakes, soil instability from soils 

movement and most importantly, no nearby faulting and seismically unstable soils due to the 

high seismic (earthquake) zones in Peru; 

•  Exclude areas where significant dredging and continuous maintenance dredging will be required; 

•  Give preference to oceanic conditions suitable for reliable tanker berthing operations; 

•  Give preference to sites with proximity to commercial centers that can provide raw materials and 

labor; and  

•  Give preference to sites with sufficient land area to accommodate expansion. 
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Using the above criteria, 17 specific sites were identified between the cities of Pisco and Lima during 

the year 2001; visits were made to candidate areas where additional information was collected.  The 

main candidate sites included the following locations and their distance south of Lima: Sarapampa 

(106 to 110 km); 12 Beach Areas (113 to 131 km), Punta Corriente (123 km), Cerro Azul (130 km), 

Pampa Clarita (154 km) and Pampa Melchorita (167 km) (See Figure 4). 

From this investigation two sites were selected initially for further investigation, Pampa Clarita (154 

km south of Lima) and Punta Corriente (122 km south of Lima).  The need identified during the Front 

End Engineering Design for the Project of a greater land space of 150 hectares eliminated the Punta 

Corriente site from consideration due to its limited land space in a heavily developed area.  Pampa 

Clarita located 154 km south of Lima was considered as the preferred site due to greater land space 

availability and less cost for site preparation and this site was investigated in greater detail.  Onshore 

and offshore engineering studies, environmental baseline studies, archeological, geotechnical, and 

socio-economic studies were conducted at the Pampa Clarita site.  Based on the results of the studies 

at Pampa Clarita, the Pampa Clarita site was discarded.  This was due to encountering swelling clays, 

which create unstable foundation conditions for the critical LNG Storage Tanks and to archaeology 

and socio-cultural impacts associated with the construction of the proposed Facility on this site. 

Pampa Melchorita was considered as the third most likely site for the Project, but was not initially 

selected as the preferred site due to its elevated location of 135 masl requiring a significant road for 

coastal access.  The elevated site was also expected to reduce the amount of LNG that could be 

shipped due to additional boil-off gas generated from heat leak as the LNG is carried by pipeline from 

the 135 m elevation to near sea level at the marine loading facilities for LNG Tanker loading.  After 

further engineering evaluation, however, a safer, more economic configuration was designed for the 

site.  This configuration uses gravity drainage to a remote secondary containment sump at an 

elevation of 70 m.  This permits the use of two 110,000 m³, double walled, single containment tanks 

versus an originally designed 185,000 m³ full containment tank for LNG storage offsetting the 

disadvantages of the elevated site.  With this configuration, Pampa Melchorita was then selected as 

the site for the LNG Export Facility to conduct the EIA studies described in this report. 

2.0 COMPONENTS OF THE PROJECT 

The following sections present a description of the major process units of the plant.  An overall 

process block diagram of the plant is presented in Figure 5.  Detailed block diagrams of the natural 
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gas treatment and refrigeration and liquefaction processes are presented in Figures 6, 7. and 8.  The 

raw natural gas from the Camisea Project is processed in the Malvinas NGL Plant to filter, dry and 

remove propane, butane, naphtha and heavier components.  No sulfur compounds are known to exist 

in the raw natural gas.  A spur pipeline from the main pipeline will deliver the dry and lean processed 

feedgas to the LNG facility. The proposed LNG Export Project as described in this EIA begins at the 

outlet flange of the pig receiver of the spur pipeline.  

2.1 Liquefaction Plant 

The proposed plant involves the construction and operation of a 4.4 MMTPA capacity LNG plant 

using the Air Products and Chemicals, Inc (APCI) propane precooled mixed refrigerant (MR) 

liquefaction process. 

The plant contains the following process units: 

•  Feedgas Receiving, Liquid Separation, Gas Metering and Pressure Reduction; 

•  Acid Gas Removal (Carbon Dioxide); 

•  Gas Dehydration and Carbon Adsorption Units; 

•  Refrigeration and Liquefaction; 

•  LNG Storage; 

•  Refrigerant Storage; 

•  Marine Facility. 

The major plant process units at the Project site will be located at an elevation of 135 meters above 

mean sea level (masl) with the LNG Storage Tanks located at an elevation of 127 masl.   

2.1.1 Feedgas Receiving Unit (FRU) 

As a safety measure, the Feedgas Receiving Unit (FRU) will be designed to separate and store any 

liquids that might remain in the gas supply pipeline after initial hydro testing operations or form due 

to any upstream upset and pigging operations.  The feedgas will flow through an Inlet Knock Out 

(KO) Drum to remove any free liquids that collect in the pipeline.   Liquids removed from the Inlet 
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KO drum are sent to a Flash Drum, where the vapors are routed to the flare/vent system and the liquid 

phase is sent to the plant Slop Oil Tank for offsite recycling or disposal. 

After the Inlet KO Drum, the feedgas is reduced in pressure to the plant operating pressure of 72 bara 

and then heated in a hot oil heat exchanger to maintain the outlet gas temperature at 18 oC.  The 

feedgas is then sent to an Inlet Filter Separator to remove any entrained liquids and any particulate 

matter before entering the metering system. 

The Plant inlet area is designed for a full range of feedgas and ambient conditions as presented in the 

following table: 

Parameter Units 
Design 

Specifications 

Feed Temperature °C 30 

Feed Pressure Bar 71-159 

Total Mass Flow (dry 
basis) 

Kg/h 607,370 

Feed Molecular weight Kg/kg mol 17.97 
 

Component Mole % 

Nitrogen 0.53 

Carbon Dioxide 1.50 

Methane 87.71 

Ethylene 0.00 

Ethane 10.24 

Propane 0.02 

Total 100.00 
 

2.1.2 Acid Gas Removal Unit (AGRU) 

The Acid Gas Removal Unit (AGRU) will process natural gas from the FRU to remove carbon 

dioxide, the acid gas contaminant present in the feedgas. The carbon dioxide is considered a 

contaminant because it would freeze in the cryogenic process of converting gaseous methane to liquid 
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methane and block the process flow.  BASF AKTIENGESELLSCHAFT (BASF) is an International 

chemical company who licenses the technology for removal of carbon dioxide (CO2) and hydrogen 

sulfide (H2S) (collectively referred to as acid gas) from natural gas using activated Methyl 

Diethanolamine (aMDEA), a tertiary amine.  The activated MDEA (aMDEA) is an aqueous solution 

of MDEA plus an activator chemical.  There is no hydrogen sulfide present in the Camisea feedgas.  

The aMDEA is a non-toxic and non-corrosive solution.  A Material Safety Data Sheet (MSDS) for 

activated Methyl Diethanolamine is presented in Appendix 1. 

2.1.2.1 Gas Treatment 

Carbon dioxide (CO2) in the feedgas will be removed to acceptable levels by amine absorption.  

Sufficient CO2 is removed to ensure that the feedgas arrives at the LNG liquefaction unit with less 

than 50 ppm (v) of CO2.  At any greater concentration of CO2, the feedgas will freeze, blocking the 

flow of feedgas and preventing the production of LNG.  The CO2 is removed by countercurrent 

contact of the feedgas with the circulating aMDEA solution in the Acid Gas Removal (AGR) 

Absorber.  After the CO2 is removed the now treated or "sweetened" gas is cooled.  This cooling 

process condenses water from the feedgas that was picked up in the AGR Absorber.  The cooled gas 

enters the Treated Gas Wash Drum where makeup water is used to wash the feedgas and remove 

aMDEA carryover from the sweetened gas.  The makeup water and the condensed water from Wash 

Drum are sent to HP Flash for water makeup to the AGRU.   

2.1.3 Dehydration Unit 

The Dehydration Unit dries the water-saturated gas leaving the AGRU to meet cryogenic process 

specification requirements.  The Dehydration Unit uses a three-bed molecular sieve configuration; 

two beds operating in the absorption mode while the third bed is undergoing regeneration.  Each 

molecular sieve bed is regenerated every 24 hours.  The Dehydration Unit dries the water-saturated 

treated gas down to less than 1 ppm(v) of water to avoid freezing and plugging in the cryogenic 

liquefaction unit by gas hydrates.  

Dehydration is achieved by first precooling the treated feedgas from the AGRU in the Wet Feed/HHP 

Propane Vaporizer to condense and remove the bulk of the water.  By reducing the water content of 

the feedgas, the load on the Dehydration Unit is decreased significantly.  Liquids formed in the 

cooling process are removed in the Dehydrator Inlet Separator and returned to the AGRU as water 
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makeup.  The remaining water is then adsorbed from the feedgas in the Molecular Sieve System.  A 

Material Safety Data Sheet (MSDS) for molecular sieve is presented in Appendix 1. 

The regeneration gas is initially heated in the Regeneration Gas Heater and then passes through the 

molecular sieve bed to remove the adsorbed water.  The regeneration gas is then air-cooled to 

condense and separate the water and fed to the fuel gas system. Dried feedgas from the Dehydration 

Unit passes through the Natural Gas Dehydrators Afterfilter before entering the Activated Carbon 

Adsorber. 

2.1.4 Activated Carbon Adsorber 

An Activated Carbon Adsorber is being provided as a safety measure to ensure, reliable operation of 

the LNG facility.  An Activated Carbon Adsorber will remove any heavy metals present in the 

feedgas to avoid corrosion problems in the aluminum components of the liquefaction process 

equipment.  This is achieved by adsorption through an activated carbon bed.  The treated feedgas 

continues to the LNG Liquefaction unit.  Spent sulfur-impregnated, activated carbon filters will be 

returned to the supplier for regeneration and/or disposal. .  A Material Safety Data Sheet (MSDS) for 

Activated Carbon Adsorber is presented in Appendix 1. 

2.1.5 Refrigeration/Liquefaction Unit 

Treated gas from the Activated Carbon Adsorber is fed to the Refrigeration and Liquefaction Unit.  

The Refrigeration and Liquefaction Unit liquefies the treated feedgas into LNG to enable storage at 

near atmospheric pressures.  The Refrigeration and Liquefaction Unit will utilize the Air Products and 

Chemicals, Inc. (APCI) Propane Pre-cooled/Mixed Refrigerant (C3-MR) LNG process.  Refrigerant 

compressors will be driven by two - GE Frame 7 gas turbines equipped with 10 megawatt (MW) 

starter/helper electric motors, a proven technology in the LNG industry.  The GE Frame 7 gas 

turbines used to operate the compressors are ISO rated for 85 MW each.  The gas turbines will be 

fired using treated natural gas obtained from the feedgas stream following the acid gas removal, 

dehydration and heavy metal removal processes. 

Due to the moderate climate along the coast of Peru, the system will use less costly and more 

environmentally friendly, air-cooled heat exchangers instead of seawater cooling that is used in most 

LNG plants in operation today.  
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2.1.5.1 Natural Gas Liquefaction 

The Air Products and Chemicals, Inc. (APCI) propane precooled multi-component refrigerant process 

uses two types of refrigeration cycles to precool and liquefy the feedgas.  The feedgas is first 

precooled using propane refrigerant at four different descending pressure levels with corresponding 

temperatures.  After being cooled by the propane refrigeration, the feedgas enters the Main Cryogenic 

Heat Exchanger (MCHE).  In the MCHE the feedgas is further cooled and totally condensed by the 

mixed refrigerant (MR).  The subcooled LNG leaving the MCHE is reduced in pressure by a control 

valve and is then sent to the LNG Storage Tank.  The LNG entering the Storage Tanks is at 1.08 bara 

pressure and –163.1 °C temperature. 

2.1.5.2 Propane Circuit 

Propane vapor from the heat exchangers at each pressure level is fed to the four-stage propane 

compressor at a high-high pressure (HHP), high pressure (HP), medium pressure (MP), low pressure 

(LP), where it is compressed to approximately 15 bara.  The propane refrigerant is cooled and 

condensed at 29 oC using air before being returned to the various propane refrigerant heat exchangers.  

Propane refrigeration is provided at the following four temperature levels: 

•  High High-Pressure (HHP) Propane Refrigeration Level which operates at 12.61 °C and 

6.85 bara; 

•   High Pressure (HP) Propane Refrigeration Level which operates at 5.01 °C and 4.06 bara; 

•  Medium Pressure (MP) Propane Refrigeration Level which operates at -20.55 °C and 2.39 bara 

and; 

•  Low Pressure (LP) Propane Refrigeration Level, which operates at -36.25 °C and 1.30 bara. 

Propane will be trucked in and stored in two horizontal bullet type storage tanks.  

2.1.5.3 Mixed Refrigerant Circuit 

Low temperature refrigeration is provided by a closed loop MR system.  This mixture of nitrogen 

(N2), methane (C1), ethylene (C2), ethane (C2) and propane (C3) is used to liquefy and subcool the 

feedgas in the MCHE.  The MR refrigeration is compressed from 4.7 bara in three stages as follows: 
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•  Low Pressure (LP) Mixed Refrigerant at 20 bara; 

•  Medium Pressure (MP) Mixed Refrigerant at 29.1 bara; and 

•  High Pressure (HP) Mixed Refrigerant at 59.5 bara. 

The mixed refrigeration compression cycle is powered by a Frame 7 gas turbine and helper motor that 

drives the LP MR Compressor and the MP MR Compressor.  The HP MR Compressor is powered by 

the same Frame 7 gas turbine and helper motor that drive the Propane Compressor.  After 

compression, the MR refrigerant is precooled to –33.5 °C by the four stages of propane refrigeration 

in parallel with the feedgas cooling.  The precooled MR is then flashed to the MCHE to cool the 

feedgas to –163.1  °C to make LNG.  MR make-up will be provided from the feedgas containing 

mostly methane with some ethane and nitrogen.  Nitrogen make-up will be provided by an air 

separation package.  Ethylene will be trucked in and stored in vacuum jacket insulated bullet storage 

tanks. 

2.1.6 LNG Storage 

The two (2) LNG Storage Tanks proposed for the plant are of single containment design with each 

tank having a capacity of 110,000 m3.  As required by NFPA 59A, the tanks will have a common 

secondary containment area.  The LNG product from the MCHE is stored at near-atmospheric 

pressure in the Storage Tanks.  Approximate tank dimensions are 70 meters in diameter by 32 meters 

in height.  

The LNG storage tanks operate at a pressure of 1.08 bara and a temperature of -163.1 ºC.  Each LNG 

Storage Tank will be provided with four in-tank LNG Loading Pumps located in vertical pump wells.  

To maintain pipe cooling when not loading an LNG Tanker, the pump recycle piping will allow the 

loading pumps to kick back LNG to provide precise flow control and maintain minimum flow 

circulation.  

Vapor in the LNG Storage Tanks is not flared but will be collected by the Boil Off Gas (BOG) 

Compressors.  The gas collected by the BOG Compressors is used as fuel for the plant equipment.  

The staging control of the BOG Compressors keeps the pressure in the LNG Storage Tanks at the 

desired operating pressure range. The LNG Storage Tanks will have pressure-control valves (PCVs) 

designed to open at predetermined maximum pressures to prevent excess vapors from accumulating 

in the tanks.    
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A common secondary containment system has been provided in the event of an LNG spill.  This 

containment area has been located approximately 300 meters to the West of the two LNG tanks.  A 

system of channels has been provided to divert any potential spill from an LNG tank, away from the 

adjacent LNG tank and into the secondary containment area.  As is typically done in other LNG 

facilities, the secondary containment and the channels will be constructed of natural granular material.  

In the event of an LNG spill in this area, the LNG will flow by gravity to the lower elevation where 

the secondary containment is located.  The LNG will not pollute or harm the granular soil in this area, 

because of the Leidenfrost effect, which occurs when a cold liquid comes into contact with a warm 

surface that is at a temperature much higher than its boiling point, and it causes the liquid to vaporize 

at such a rate that it forms a layer of insulating vapor between it and the surface, thereby insulated the 

ground from the LNG.  Because of this effect, no LNG can migrate into the ground making the need 

for an impermeable membrane of seal is unnecessary and industry practice is to use natural granular 

material for the secondary containment areas without any specified permeability requirement.  NFPA 

59A requires this containment area to be 100% of the largest tank volume.  The containment has been 

increased to 110% to be in compliance with paragraph's band c, Article 24 of Supreme Decree No. 

046-93-EM (Regulations for Environmental Protection in Hydrocarbon Activities). 

The LNG Storage Tanks will also have vacuum breakers on the tank that open to control the 

maximum vacuum in the storage tank.  Dry, high-pressure feedgas is introduced into the tank to 

prevent pulling a vacuum on the tank during ship loading operations.  

The Project site is located in seismic zone 4 and therefore all structures and equipment will be 

designed to Uniform Building Code, vol. 2, Chapter 16, Division IV (Earthquake Design).  LNG 

structures and system shall be designed to resists earthquake forces in accordance with NFPA 59A.  

LNG storage tanks are designed in accordance with API 620 and their anchorage with Appendix E of 

API 650 Zone 4 and Appendix L of API 620. 

The plant will produce LNG with approximately the following components: 

Component Mole % 

Methane 89.55 

Ethane 10.45 

Total 100.00 
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2.1.7 Refrigerant Storage 

Since the feedgas is very lean and the propane and ethylene refrigerants are not available directly 

from the feedgas, the make up refrigerants will be imported.  Refrigerant storage facilities will be 

provided on site to receive the refrigerant, which will be delivered by truck and stored in dedicated 

bullet tanks.  Propane will be available locally as a by-product of the Camisea Gas Project and will be 

obtained from the LPG Fractionation Plant.  Ethylene is not available locally and therefore the Plant 

will import and store ethylene in small quantities to maintain adequate standby inventory as part of 

the C3-MR refrigeration and liquefaction process.  Propane and ethylene will each be stored in 

horizontal bullet type storage tanks.  The two propane bullets will be 4.5-m diameter and 25 m long 

with a volume of 602 m³ each.  The two ethylene bullet storage tanks will be 4 m in diameter and 20 

m long with a total capacity of 200 m³ each. 

2.2 Marine Facilities 

The LNG plant will be designed to include marine loading facilities. These facilities include: 

− Trestle; 

− Breakwater; 

− Access Navigational Channel for LNG Tankers; 

− LNG Tanker Berth and LNG Loading Arms; 

− Tug Berths; 

− Utility Dock; and 

− Lighting and Navigational Aids. 

2.2.1 Trestle 

The marine facilities include an approximately 1.3 km long trestle aligned along an azimuth of 225 

degrees extending from shore to the loading platform.  The trestle consists of a steel superstructure 

supported by driven steel pipe piles and a cast-in-place concrete abutment.  The trestle supports 

piping, auxiliary mechanical and electrical systems, and an access roadway. (See Figures 9 and 10) 
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2.2.2 Breakwater 

The site has some natural wave protection from the Peninsula of Paracas to the south, but is exposed 

to long-period Pacific swells, primarily from the southwest.  To provide acceptable berth availability, 

a “fit-for-purpose” breakwater is required to limit wave-induced tanker motions and mooring line 

tensions. 

A berm style breakwater design is selected for use and is planned to be an “island” located seaward 

from the loading dock with no causeway or other type of connection to the land. The proposed 

breakwater is located in approximately 14 m of water, is 800 m long, and is aligned along an azimuth 

of 135 degrees to orient it approximately parallel to the coastline and to the sea bottom contours.  A 

crest elevation of 8.5 m above mean lower water springs (MLWS) allows the 100-year design wave to 

overtop with very little damage. 

The breakwater will have a core consisting of quarry run rock material ranging from small size rock 

up to 3 tonne size with filter rock and exposed layers made up rock varying from 3 to 10 tonne size.  

The smallest size rock in the core will be approximately 5 kg in size (See previous Figure 9 for 

location and Figure 11 and Figure 12 for details).  No silts, sand or small gravel material will be 

incorporated into the breakwater; the total volume in-place will be approximately 1,200,000 m³. 

2.2.3 Access Navigational Channel for LNG Tankers 

A LNG Tanker access channel will be dredged approximately one to two meters, 250 m width and 

800 m in length to provide the required water depth at the berth of 15 m at MLWS.  The approach 

channel to the berth area will require a water depth of 18 ms at MLWS to accommodate the tanker 

turning operations for long period swell under keel clearance.  LNG Tankers may approach the berth 

from either the north or south depending on environmental conditions.  A turning operation is 

required on arrival and departure due to the shape of the approach channel.  The approach and 

departure channels (navigational channel) will be dredged approximately 3 m, 250 m width and 

approximately 2,700 m in length to a depth of 18 m. (See Figure 13) 

2.2.4 LNG Tanker Berth and Loading Dock 

The LNG berth structures consist of a 30-meters by 30 meters loading platform, four breasting 

dolphins and six mooring dolphins.  These berth structures consist of open grid steel decks on steel 
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beams supported by steel pipe piles driven through steel jackets. The loading platform provides 

sufficient area for the loading arms, operator's station, power supplies, control systems, emergency 

systems and access for a mobile crane or other equipment for maintenance purposes. A closed deck 

area with curbs and a containment sump is provided under the loading arms. 

No facilities for treating ballast water are provided for at the berth, however, LNG carriers will be 

required to operate and receive and treat ballast waters in accordance with MARPOL A 774 (18) as 

specified in Directorate Resolution No. 0178-96-DCG.  LNG Tankers have dedicated ballast water 

tanks that only contain clean seawater and never contact any pollutants.  In accordance with these 

requirements the LNG Tanker will discharge up to 48,000 m3 of ballast water from its port of 

departure and re-ballast with clean water from the 12 mile limit of the Peruvian coast line.   As 

recommended by the IMO guidelines this practice currently provides the best available measure to 

reduce the risk of transferring harmful aquatic organisms.  This clean ballast water will be discharged 

as ballast and a water curtain during loading.   LNG Tankers will also be required to comply with 

applicable Society of International Gas Tanker and Terminal Operators (SIGTTO) regulations 

applicable Peruvian maritime regulations as well as the California Ballast Management Program. 

2.2.5 Tug Berths 

Permanent berth facilities are provided to maintain three tugs on location on a full-time basis. Tug 

berths are located immediately adjacent to the northern mooring dolphins.  Personnel access to the 

tugs is provided via a series of catwalks between the loading dock and mooring dolphins to the tug 

berths.  The location of the berths relative to the breakwater has been chosen to provide maximum 

shielding from both sea and swell. (See Figure 14) 

2.2.6 Utility Dock 

A small Utility Dock has been provided on the south side of the trestle approximately 90 m from the 

loading platform.  The Utility Dock is used to temporarily berth a tug for refueling, to support 

seawater intake equipment, to provide a deck area for vehicle parking, and to provide a working area 

for a mobile crane to support routine maintenance and tug supply operations.  The Utility Dock will 

have facilities for tug refueling and spill containment.  Waste from the tugs will be removed in barrels 

or by vacuum truck for processing by the plant waste handling systems.  Access to the tug from the 

Utility Dock is provided via a gangway between the trestle deck and the berth.  The location of the 
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utility dock relative to the breakwater allows a tug or service vessel protection and has been chosen to 

provide high berth availability. 

2.2.7 Other Marine Facilities 

2.2.7.1 Vapor Handling 

During normal operation, boil-off gas is produced in the LNG Storage Tanks by heat leak from 

surroundings at a rate equivalent to 0.05 percent per day of the tank’s inventory.  Vapor from the 

tanks is routed via BOG Compressors where the gas pressure is increased to the HP Fuel Gas pressure 

of 28 bara and used in the plant fuel gas system.  During normal operations, some LNG will be 

circulated through the tanker loading and return lines at a low rate of 300 m³/hr to keep the loading 

and return lines cold and collect any vapor caused by heat gain in the LNG Storage Tanks where it is 

collected by the BOG Compressors.  All significant lengths of loading lines filled with LNG shall 

have continuous circulation to maintain a cryogenic condition. 

During the beginning of tanker loading operations, the quantity of boil-off gas increases significantly.  

Additional gas is generated because the volume displacement in the LNG Tanker's tanks, gas 

generated from energy input from the plant pumps, the pressure differential between the LNG Tanker 

and the LNG Storage Tanks, and heat leaks through the Loading Arm lines.  A marine flare is not 

provided for vapor in the LNG Tanker's tanks; instead, a large size return vapor line is provided back 

to the plant.  The BOG Compression System has a large capacity to avoid any unnecessary flaring.  

Throughout the non-loading operations the loading lines are kept cold by recirculating about 30% of 

the LNG rundown stream. 

During tanker loading mode, LNG rundown is sent directly to the LNG Tanker.  LNG pumped from 

the tanks will enter the loading header, where a fraction of the LNG will be diverted to the return 

header. 

2.2.7.2 Navigational Aids 

The following navigational aids will be provided at the proximity of the marine facilities and 

structures: 

− Racon; 
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− Sea Buoys; 

− Leading Lights; 

− Gate Buoys; 

− Breakwater Markings; 

− Extreme Mooring Dolphins Markings; and 

− Laser berthing aid system for speed and distance approaching the dock. 

2.2.7.3 Loading Arms 

LNG loading is accomplished by using four 16-inch specialty LNG Loading Arms of the pipe and 

swivel design.  Three arms will be used for LNG loading and one for vapor return to the BOG 

Compressors.  One of the three Loading Arms will also be suitable for a vapor return service, if 

needed.  The Loading Arms will be supplied with power emergency release couplings (PERC’s) for 

remote release should the tanker need to quickly disembark during LNG loading operations.  The 

PERC’s have mechanically linked double block valves that close before the release can be engaged to 

reduce LNG spillage to less than 0.02 m³.  The design loading rate from the Plant to the tanker is 

11,250 m³/hr using the three LNG Loading Arms.  The pumps are sized to load 134,000 m³ of LNG 

within 12 hours into an LNG Tanker.  The arms will have the ability to allow for all of the 

combinations of tanker movement associated with changes in draft condition, tidal changes and wave 

conditions at the loading dock. 

2.2.7.4 Drainage and LNG Spill Containment 

The loading platform will have drainage and a minor LNG spill containment system. The system is 

sized to handle a spill with a duration of approximately 70 seconds, which is in excess of the lead 

time to observe and execute an emergency shutdown.  Such an LNG spill will be retained in a curbed 

deck area and collected in a stainless steel vessel under the dock and above the water.  This LNG 

containment system is in addition to the NFPA 59A requirements. A containment system will be 

constructed around the diesel above ground fuel tank to contain any accidental spills associated with 

the operation of this tank.  In addition, all sanitary sewage generated from the operations of the 

control room at the trestle will be collected in a sump and periodically removed by a vacuum truck to 

the wastewater treatment plant. 
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2.2.7.5 Breasting and Mooring Structures 

The breasting and mooring arrangements consist of four (4) breasting dolphins and six (6) mooring 

dolphin structures.  All of the tanker berthing or mooring forces will be resisted by the breasting and 

mooring structures mentioned above.  Each mooring and breasting structure will be equipped with a 

load monitoring system, lights and a quick release mooring hooks system for manual or remote 

control. Figure 14 presents the proposed breasting and mooring structures for the Marine Facilities.   

2.2.7.6 Gangway Tower 

An articulated, hydraulic gangway will be provided at an inner breasting dolphin to allow access to 

and from the tanker for crewmembers, customs, health and port officials, pilots, etc. An emergency 

release system will be provided to retract and clear the vessel during any emergency.  

2.2.7.7 Vessel Docking Assistance and Load Monitoring System 

A Berthing Aid System (BAS) will be provided to inform in real time the speed of approach, distance 

to berth, and angle of approach for a vessel up to 200 m from the berth.  The Vessel Load Monitoring 

System (VLMS) will be provided to inform the facility operator in real time the loads on all mooring 

lines.  All of these systems will be integrated to other information systems such as weather radar and 

loading arm monitoring systems.  

2.3 Utilities 

The LNG Project will be a totally self-contained development that will include all the required utility 

facilities to support both plant and ancillary operations.  The major utility generation and distribution 

systems include: 

− Power Generation System; 

− Fuel Gas System Process; 

− Heating Medium (Hot Oil) System; 

− Diesel/Gasoline Storage System; 

− Nitrogen System; 

− Plant and Instrument Air Systems; 

− Fire Protection System; 



PERU LNG S.R.L. 19 029-4217 
LNG Export Project  July, 2003 
Pampa Melchorita, Perú Chapter II 
 

Golder Associates 

− Flare and Blowdown System; 

− Plant Controls and Information Systems; 

− Water Utility Systems; and 

− Waste Handling and Disposal Systems. 

2.3.1 Power Generation System 

The LNG plant will be designed with a power generation system to supply all electrical power 

demands of the plant. 

2.3.1.1 Power Generators 

Three GE Frame 5 industrial gas turbine generators having a total installed capacity of 69 MW will 

supply electricity to provide for the total facility requirements.  During normal operations two gas 

turbines will be in operation and one on standby.  The power demands for the plant will be 33 MW 

during normal operations with a peak load demand of 40 MW during tanker loading of the LNG.  

This includes a 10 MW helper motor for each of the main process refrigeration compressors.  The gas 

turbines will be fired using dry natural gas from the plant fuel gas system. 

2.3.1.2 Emergency Generators 

A 2 MW diesel-driven emergency generator will be provided to supply emergency power for plant 

start-up and in the event of any power system failure.  Diesel fuel for the generators will be stored on-

site in a cone roof 170 m³ aboveground storage tank with an impervious secondary containment.  The 

tank will be 6.5 m in diameter and 6 m in height. 

2.3.2 Fuel Gas System 

The Fuel Gas System design is based on supplying high-pressure fuel gas to two GE Frame 7 gas 

turbine drivers and three GE Frame 5 gas turbines. (See Figure 15) The GE Frame 7 turbines will be 

used to drive the propane compressor and the mixed refrigerant compressors. The GE Frame 5 

turbines will be used for power generation with two gas turbines operating at base load and one on 

standby.  The fuel gas will also be used to supply the flare systems with purge gas and pilot fuel gas, 

the dehydration unit direct fired Regeneration Gas Heater and the Hot Oil Heaters. 
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The natural gas needed for fuel gas is provided from the following sources: natural gas collected from 

the BOG Compressors, off gas from regeneration of the feedgas dehydrators, with make up from the 

natural gas feed from both downstream of dehydration and upstream of the AGRU.  The combined 

gas is preheated to 27 °C using hot oil as the heating medium prior to mixing in the HP Fuel Gas 

Drum.  This drum supplies high-pressure gas to the gas turbine drivers.  Fuel gas is also let down to a 

LP Fuel Gas Drum for supply to the Hot Oil Heaters and miscellaneous services. 

2.3.3 Medium Heating System 

The Plant is equipped with a hot oil system that provides heat to the Inlet Gas Heater, the AGRU 

Regeneration Reboilers and the HP Fuel Gas Heater.  (See Figure 16) 

2.3.3.1 Hot Oil System 

The equipment associated with the Hot Oil System is located within the area of the plant adjacent to 

the utility systems and consist of a storage tank, transfer and circulation pumps, two oil heaters, filter 

and an expansion drum.  Hot oil is delivered to the Facility in drums by truck and loaded into the Hot 

Oil Storage Tank.  A Material Safety Data Sheet (MSDS) for Hot Oil is presented in Appendix 1. 

The maximum operating temperature of the hot oil used in the operations will be limited to 180  °C 

(Normal Operating Temp 170  °C) to prevent degradation of the solvent in the AGRU.  The hot oil is 

anticipated to last 15 years and will only require make-up and will be replaced after its useful life.  

The following sections provide descriptions of the various components of the Hot Oil System.  The 

used oil will be properly recycled or disposed according to standards in effect at the time of its 

removal from the system. 

2.3.3.2 Hot Oil Transfer Pump 

The Hot Oil Transfer Pump will be utilized for filling the Hot Oil System from the Hot Oil Storage 

Tank.  This pump will start manually since the use of the system is intermittent.  The pump has a 

capacity of 10.8 m³/hr and will fill the system in 48 hours during the commissioning of the plant.  

2.3.3.3 Hot Oil Expansion Drum 

The Hot Oil Expansion Drum provides a buffer for variations in the system volume and allows the 

removal of process gasses generated from the hot oil.  The drum is blanketed with nitrogen to 
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maintain a constant system pressure during changes in system volume and to exclude air.  The 

Expansion Drum will be elevated to minimize its capacity during drain down on total hot oil systems 

loss.  Approximate volume of the Drum is 145 m³, which gives 5 minutes residence time. 

The capacity allows time for operator correction due to losses, leaks, malfunctions, expansion and 

contraction.  The drum provides separation of gas from oil and process leaks.  Vapor from the Hot Oil 

Expansion Drum is sent to the Wet Gas Flare. 

2.3.3.4 Hot Oil Circulation Pump 

Hot Oil Circulation Pump draws oil from the Expansion Drum to the Hot Oil Heaters where it is 

heated to 170 °C.  The Hot Oil Circulation Pump has an operating flow rate of 1270 m³/hr (including 

slipstream).  The Plant has been designed with one operating pump plus one on pump on standby.  

The 10% slipstream from the pump discharge is sent through a filter and back to the inlet of the 

Expansion Drum.  

2.3.3.5 Hot Oil Heaters 

The oil will be heated using two fuel gas fired heaters with a total capacity of 25 MW, which 

normally heats the oil from 130 °C to 170  °C.  

2.3.3.6 Hot Oil Storage Tank 

The 50 m³ Hot Oil Storage Tank is an aboveground tank that is nitrogen blanketed to keep air and 

water out of the Hot Oil System, which minimize the degradation of oil and any operational problems 

from water.  The Hot Oil Storage Tank and Hot Oil Transfer Pump will provide for charging and 

make up losses (from leakage and maintenance drains) for the hot oil systems.  Hot oil will be stored 

on-site in a cone-roof tank with an impervious secondary containment.  The tank will be 3.5 m in 

diameter and 6 m in height. 

2.3.4 Diesel/Gasoline Storage System 

A 170 m³ aboveground Diesel Storage Tank is proposed for the plant to provide fuel to the following: 

(See Figure 17) 

− Operation of engine-driven plant equipment such as fire pumps and emergency generators; 
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− Fueling of plant vehicles; and 

− Marine fueling for tugboats. 

The Diesel Storage Tank has been designed on refueling requirements for three tugboats used to assist 

the LNG Tankers into port every five days.  The tank will replenish the fuel consumed by the 

tugboats as well as supply a plant working volume of 100 gallons per day which is equivalent to the 

site maximum anticipated demand over a 7-day period and normal demand over a 30-day period.  The 

tank will be nitrogen blanketed.  The tank will be 6.5 m in diameter and 6 m in height. 

A small Gasoline Storage Tank will be provided for fuelling light duty cars and trucks. 

All engine-driven plant equipment will be provided with its own diesel day tank, sized to store 

sufficient fuel for 12 hours of continuous operation.  Day tanks are refilled from the bulk Diesel 

Storage Tank via two diesel transfer pumps rated at 20 m³/hr each.  All aboveground fuel tanks will 

be designed with a secondary containment.  A Material Safety Data Sheet (MSDS) for Diesel and 

Gasoline is presented in Appendix 1. 

2.3.5 Nitrogen System 

The LNG Plant will utilize the inert nitrogen gas for purging or blanketing of equipment.  Nitrogen at 

the plant will be generated by separating atmospheric air in a cryogenic air separation unit. (See 

Figure 18) The dry feed air to the air separation packages is supplied from the plant’s instrument air 

system at a pressure of 9.0 bara.  The nitrogen gas is distributed as gas directly to the various users at 

the plant, or stored as liquid in a cryogenic storage tank.  Liquid nitrogen is then vaporized for use 

during peak demands. 

The plant will have a single cryogenic storage vessel designed to store 100,000 kg of liquid nitrogen.  

The storage vessel will be sufficient to store the extra nitrogen required during all peak demands.  

Two liquid nitrogen ambient fin type vaporizers will be provided, one for duty and one on standby.  

The vaporizers are rated for 1000 Nm³/hr each at a nominal outlet pressure of 7.0 bara.  A separate 

vaporizer also maintains pressure in the tank to meet nitrogen supply pressure of 7 bara. 
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2.3.6 Plant and Instrument Air Systems 

The LNG Plant will be provided with a system to supply compressed air for the following purposes 

(See Figure 18): 

− Dry air for instruments and purging; 

− Dry air as feed to the air separation plant; and 

− Wet air for pneumatic tools and other utility needs. 

Major components of the plant air and instrument air system include two electric motor-driven main 

air compressors, one smaller electric motor-driven air compressor for startup and emergency use. 

Two main motor-driven air compressor packages will be provided, one duty and one standby.  Each 

main air compressor package is to be capable of providing at least the design air demand of 2222 

Nm³/hr.  In addition the motor-driven air compressor package that is provided power from the 

emergency generator system designed to deliver at least 360 Nm³/hr to provide essential instrument 

air for startup and emergency conditions. 

Each air compressor package includes the compressor, motor driver, intercoolers and aftercooler as 

necessary, lube oil system, inlet filter, and controls.  The air compressors deliver oil-free air. 

Two instrument air dryer packages are provided, one duty and one standby.  Each dryer package is to 

be capable of supplying the design dry air demand of 1725 Nm³/hr at a pressure dew point  

of – 40 oC. 

2.3.7 Fire Protection System 

The Fire Protection System will be designed in accordance to applicable NFPA codes and standards. 

(See Figure 19)  Firewater will consists of a closed-loop water system using raw water and seawater 

as backup to protect the LNG Plant, Marine and Ancillary Facilities.  A Reverse Osmosis (RO) Unit 

described in more detail in section 2.3.10 will produce the firewater.  The firewater system includes 

two freshwater diesel driven fire pumps, each having a design capacity of 900 m³/hr (4000 gpm), two 

fresh water electric jockey pumps, each having a design capacity of 45 m³/hr (200 gpm), and one 

diesel engine driven seawater fire pump, having a design capacity of 900 m³/hr (4000 gpm), along 

with an extensive system of hydrants, fire monitors, hose reels, foam protection systems and sprinkler 
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systems.  Raw fresh water will be stored in a 5,819 m³ (21 m by 18 m) above ground storage tank that 

will provide 4 hours of dedicated water. The distribution system shall be sized to deliver the design 

firewater demand to the hydraulically most remote location in the network at a minimum pressure of 

689 kPag (100 psig).  Underground firewater piping will be constructed using HDPE or lined steel 

pipe and aboveground firewater piping will be constructed using Glass Reinforced Plastic (GRP) or 

lined steel pipe. 

Firewater to the trestle will be provided via an aboveground, non-looped system.  An international 

tanker to shore connection shall be provided at the trestle head for connection between a LNG Tanker 

and the firewater supply.  Firewater to the trestle will normally be freshwater provided from the plant 

firewater tank with the seawater firewater pump system available as a backup.  

The following table presents the firewater requirements and flow rates to various areas of the Plant. 

Area / User 
Design Flow Rate 

m³/hr (gpm) 

Process 900 (4000) 

LNG Storage 450 (2000) 

Trestle 900 (4000) 

Utilities 680 (3000) 

Process Buildings 450 (2000) 

Community Area 230 (1000) 
 

In addition to firewater the plant will employ active and passive safety measures. Systems and 

equipment to mitigate incidents associated with LNG spills and vapor releases and to protect plant 

personnel, equipment, and the surrounding areas.  This Fire Protection System includes: 

− Fire sprinkler and Hose Systems; 

− Fire Monitors; 

− High Expansion Foam System; 

− Dry chemical; 

− Portable Fire Fighting and Emergency Equipment; 

− Fire and Gas Detection and Alarm Signaling System; 
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− Emergency Shower and Eyewash Units; and 

− Trained personnel. 

2.3.7.1 Fire Sprinkler and Hose System 

Dry pipe sprinklers will be provided in support buildings that are not occupied on a 24-hour basis 

such as the administration building and warehouse; and 

The firewater system at the onsite community housing area will have a firewater distribution network 

with a design demand of 230 m³/hr (1000 gpm). 

Indoor hose reels will be installed in all support buildings such as the administration, warehouse, 

maintenance, kitchen and recreation hall.  Cabinets containing hoses and an inventory of accessories 

and tools will be set in all areas. 

The firewater source will be a potable water/firewater storage tank that is capable of 4 hours storage 

at the design demand plus an additional 864 m³ for potable water use. 

Two diesel engine driven firewater pumps (one operating and one standby) will be provided for 

firefighting measures and two firewater jockey pumps will be provided for distribution system 

pressure maintenance.  In addition, separate pumps will provide water to the water treatment package 

system. 

2.3.7.2 Fire Monitors 

Fire monitors shall be strategically located to assist in fire control and to protect equipment against 

fire exposure.  All monitors shall have a locking device suitable for unattended operation.  Each 

monitor will have an actuation valve located at the base of the monitor.  The trestle will have two 

tower-elevated monitors.  The monitors shall be remote controlled, electrical or electro-hydraulic 

operated type suitable for hazardous locations.  Monitor remote controls shall be located at the 

loading trestle at least 30 m (100 ft) from the trestle. 

Due to an inherently safe design and to prevent the possibility of a rapid phase transition reaction 

caused when LNG is covered and vaporized rapidly by warm water, the LNG Storage Tank area will 

not be provided with fire monitors, but will utilize dry chemical extinguishing and a fire truck and 

portable fire extinguishers as needed. 
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2.3.7.3 High Expansion Foam System 

The Plant will be equipped with fixed High Expansion Foam Systems to control ignited and unignited 

LNG spills in the facility.  The foam systems shall be manually cycled on and off as necessary to 

maintain a nominal one-meter depth of foam on the LNG spill until the LNG is completely vaporized.  

The foam system shall be used to protect the spill containment sump in the process area.    

2.3.7.4 Dry Chemical 

A dry chemical extinguishing system shall be provided for each LNG Storage Tank at the safety relief 

valves discharging to atmosphere. 

2.3.7.5 Portable Fire Fighting Equipment 

Dry chemical ABC portable fire extinguishers shall be provided inside buildings, at the LNG Storage 

Tank platform level.  CO2 extinguishers will be provided in electrical rooms, gas turbine enclosures 

and other areas where electrical hazards are potentially present.  Wheeled dry chemical extinguishers 

shall be provided in specific locations of the facility as needed.  A hose box shall be provided at the 

trestle head.  This box will contain fire equipment (such as hoses and nozzles) that the fire truck 

would normally hold. 

An industrial fire truck shall be provided for the LNG plant.  The fire truck shall have a 341 m³/hr 

(1500 gpm) fire pump and will be equipped to fight a fire.  Also, the fire truck will carry quantities of 

water, low expansion foam solution and high expansion foam solution.  A portable high expansion 

foam generator will be provided on the truck. 

2.3.7.6 Fire and Gas Detection and Alarm Signaling System 

A fire and gas detection and alarm signaling network system will be provided for the LNG Plant.   

2.3.7.7 Emergency Shower and Eyewash Units 

Emergency shower and eyewash units shall be provided in areas where dangerous materials are 

handled and personnel exposure may result in skin burns or eye injury. 
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2.3.7.8 Trained Personnel 

The development of an effective LNG safety program includes the training and certification of all 

plant operators.  Training will be conducted in all levels of operation, maintenance, security, and 

emergency procedures that carefully consider the potential hazards and evaluate the best manner to 

handle each hazard.  

2.3.8 Flare and Blowdown System 

The Flare and Blowdown System provides for the reliable and safe disposal of hydrocarbon vapor and 

liquid streams that result from upsets and emergencies.  In addition, the Flare System will be handling 

hydrocarbon streams that result from operating conditions such as start-up, shutdown, venting, 

draining, gas purging, heating and cooling of equipment and/or piping.  

The Flare System will be designed to segregate and collect any liquids from the wet or potentially wet 

hydrocarbon vapor streams and dry vapor. (See Figure 20) Vapors containing significant water 

concentrations will be relieved to the wet flare.  Dry/cold hydrocarbon streams will be relieved to the 

separate Dry Flare System so that excess hydrate formation/freezing does not block any system that 

could potentially happen if those vapors were relieved to the Wet Flare System.  Three separate 

systems are provided for this purpose, Wet Flare, Dry Flare and a Low Pressure (LP) Dry Flare.  

The Wet Flare and Dry Flare stacks will be located in a common derrick structure.  To minimize 

flame impingement both stacks will be the same height.  This structure will be installed in the 

northwest quadrant of the site.  The Dry Flare of natural gas is a smoke free operation and therefore 

steam injection or air assist for smokeless operation is not required.  The LP Dry Flare is the BOG 

Flare located approximately 300 m south of the Wet and Dry Flares. 

All flares and vents tips will be provided with mechanical seal devices and continuous purges to 

prevent the infiltration of air into the stacks. 

2.3.9 Plant Controls and Information Systems 

The plant will be designed with a state of the art Distributed Control System (DCS) to perform basic 

process control, safeguarding, monitoring, and data recording of the facilities from a single Central 

Control Room (CCR).  The DCS shall also communicate in both directions with packaged system 
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controllers such as the gas turbine control systems.  The communication links are redundant to 

maintain monitoring and control capability during any routine maintenance activity or if any segment 

is damaged. 

The telecommunications systems will provide the communication pathways for voice, data, fax and 

video signals within the facility and provide links to the outside world.  The design of the 

telecommunication systems will support both project execution and normal facilities operations.  

Long-range transmission will utilize fiber-optic technology while short-range transmission will be by 

radio. 

The facilities Information Systems shall serve as the umbrella to integrate the controls, technical and 

business information systems.  The data shall be collected, managed, evaluated, and supported 

through a system of Wide Area and Local Area Networks (WAN/LAN). 

2.3.10 Water Utility Systems 

No surface or groundwater is available at the Pampa Melchorita site that can be developed for use.  

All of the water required for the operation of the plant and for providing for the needs of staff and 

other personnel will be processed from raw seawater.  Seawater will serve as the only source of water 

for the LNG plant.  A Reverse Osmosis (RO) Unit will produce service quality freshwater for storage.  

This service water will be used for the Drinking Water System, Demineralizer Water System, Service 

water and Firewater.  (See Figure 21)  The primary source of firewater for the LNG plant will be 

service water with seawater available as a backup. 

2.3.10.1 Seawater Supply System 

The Seawater Supply System will consist of an intake structure consisting of a large bore caisson pipe 

that will be piled into the seabed and extend to the trestle platform where the pumps will be mounted.  

A hole will be cut into the side of this caisson pipe so that the bottom of the hole is above the 

seafloor.  Seawater will pass through a series of screens to remove marine debris and then enter the 

intake box assembly. 

The intake structure will be designed for two seawater pumps (each rated for 80 m³/hr) to supply 

water to the reverse osmosis unit and for a third seawater pump rated at 900m³/hr to provide backup 
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firewater.  Sodium hypochlorite solution from a hypochlorite generator will be injected into the 

seawater between the screens in the intake box to control marine growth. 

2.3.10.2 Service Water System 

Service water will continuously be produced by the RO unit and stored in the Firewater/Service 

Water Storage Tank.  The RO Unit will consist of two parallel RO Modules with common pumps.  

Treated water design capacity of the RO unit is 30 m³/hr (5 m³/hr to plant drinking water, 6m³/hr to 

plant demineralized water, 12 m³/hr to employee camp community drinking water, and 7 m³/hr to 

utilities/service water users).  A continuous ‘Brine Reject’ flow of approximately 65 m³/hr will be 

produced and directed to the treated effluent discharge pipeline.  The product recovery (service water) 

from the RO unit is about 35%. 

The service water will be treated with a hypochlorite solution that will be added to the tank inlet 

water to control algae growth in the tank.  The tank vent will have a HEPA filter to control entrance 

of dirt and bacteria.  The tank will be sized based on four hours of firewater storage capacity plus 

three days of service water for the entire plant.  

The service water will be distributed to various users at the plant by pumps rated for 35m³/hr each, 

will deliver water from the to all service water users. Service water users include the Utilities Area, 

LNG Storage Area and the Process Area with an estimated design flow of 25 m³/hr (7 m³/hr on 

average).  Water for the employee camp will be distributed using a 12 m³/hr rated pump from the 

Potable Water/Firewater Storage Tank. 

2.3.10.3 Drinking Water System 

Service water will be treated in the Potable Water Treatment Package for the plant and employee 

housing areas. The unit includes carbon filtration and hypochlorite solution injection.  The potable 

water plant will have a treated water design capacity of 17 m³/hr. Potable water is distributed to all 

manned buildings in the operating areas for consumption and to all safety showers and eye wash 

stations in the process area. The design of the potable water system is sized to permit 250 people 

using 0.5 m³/day during a limited period such as morning and evening. 
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2.3.10.4 Community Water System 

The service water from the potable treatment package unit will also provide water to the employee 

camp and will have a treated water capacity of 12 m³/hr. 

2.3.10.5 Demineralized Water System 

Demineralized water for the plant will be used in the AGRU, for water washing gas turbine inlet 

blades, solvent make-up and flushing equipment and for utilities water make-up.  The demineralized 

water will be generated in a demineralization package unit that will consist of a one-stage reverse 

osmosis unit followed by an e-cell demineralizer packaged unit.  The e-cell unit uses electric power 

for ion exchange instead of acid/caustic regeneration.  The unit will have a treated water design 

capacity of 5 m³/hr. Demineralized water is stored in a 120 m³ demineralized storage tank under a 

nitrogen blanket to prevent CO2 ingress into the demineralized water and thus preventing the 

formation of carbonic acid, depressing the pH and increasing the TDS of the water. Effluent from 

demineralizer packaged unit will be routed back to the Firewater/Service Water Storage Tank. 

2.3.11 Wastewater Collection, Treatment, Disposal 

The design of the LNG Plant includes provision for effluent collection, segregation, routing, 

treatment (if necessary), monitoring followed by discharge to the sea if the effluents comply with 

discharge limits.  In the case of sanitary effluent the treated water may be stored in tank for onsite 

irrigation purposes.  A block flow diagram of the effluent water treatment for the plant is presented in 

Figure 22. 

The plant has been designed to ensure that the liquid effluents are minimized, and that discharges are 

within limits established by effluent standards by Peru, EPA or other International Organizations. 

The discharges associated with the LNG plant will not be from waste process streams, but are from 

surface runoff caused by rainfall, firewater testing or equipment washdown associated with 

equipment maintenance.  These surface water sources that come in contact with the plant area or have 

the potential to come into contact with oil or suspended solids within the plant area and would carry 

these contaminants to drainage basins are routed to the effluent treatment areas.   
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An air-cooling system has been chosen as the preferred option for the rejection of process heat.  Air-

cooling has significant environmental benefits in that the impacts on the marine ecosystem caused by 

the return of warm water contaminated with halogen compounds used for bio-fouling control are 

avoided. 

The plant will generate the following sources of liquid effluents: 

•  Drainage from paved areas where there is potential for operational or accidental contamination 

(routed for treatment); 

•  Clean drainage from unpaved areas such as roads, administrative areas, building roofs; 

•  Drainage from specific process drains, sumps and curbed areas such as those in the acid gas 

removal unit area, diesel tank bunds etc.; 

•  Process effluents from the regeneration of the demineralizing system; 

•  Desalination Unit - seawater blowdown; 

•  Sanitary effluent; 

•  Acid Gas Removal Unit - spent amine solution; and 

•  Spent or used operational and maintenance fluids such as oils and test liquids. 

2.3.11.1 Wastewater 

Segregated wastewater sewer systems will be provided for drainage and collection of wastewater 

sources to allow necessary treatment to meet Peruvian Effluent Standards and World Bank Effluent 

Guidelines or best available technology were no guideline exists. 

2.3.11.2 Process Wastewater 

No process wastewater sources are anticipated during normal operations.  The AGR Unit is a curbed 

area draining to a low point sump allowing spills and leaks to be collected and recycled.  If a 

blowdown from this system is required it will be discharged to the plant combined outfall sewer at a 

regulated rate to ensure effluent quality criteria or alternatively transported to an offsite disposal 

facility. 
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2.3.11.3 Utility Wastewater 

Wastewater from the utility system during operation consists of a continuous concentrated brine reject 

stream from the Reverse Osmosis Desalination Unit as fresh water is produced from the raw 

seawater.  This stream will be discharged directly to the outfall sewer. 

2.3.11.4 Sanitary Wastewater 

Sanitary wastewater from the plant building sources will flow via an underground sewer system to 

centrally located lift stations; one in the plant area and a second unit in the employee camp area.  The 

sanitary wastewater will be pumped to the package treatment units where the wastewater will undergo 

biological oxidation, clarification and chlorination.  It is planned to collect the treated effluent in a 

storage tank where it can be utilized for irrigation purposes on the site. 

The bio-treatment unit will be specified as an extended aeration system to minimize sludge 

production.  Sludge disposal will be landfarmed onsite or trucked offsite to a local landfill, as 

necessary. 

2.3.11.5 Potentially Contaminated Wastewater Runoff 

Since the plant site lies in a very arid area, the anticipated rainfall at the site is very low and main 

source of runoff from the plant will be from testing firewater systems in the process/utility areas and 

any equipment washdown sources.  Runoff from these areas will be channeled to an American 

Petroleum Institute (API) gravity type oil separator where free oil will be skimmed off to a collection 

sump.  The treated effluent will then discharge to the sea outfall.  The separator will be designed to 

treat peak flows corresponding to rainfall or firewater discharge rates.  The major source of 

contamination will be oil and grease from gas turbine, compressor, pump machinery areas and 

wastewater from these areas will be treated in a Coalescing Plate Interceptor (CPI) oil separator.  

Effluent from the CPI separator will then go to the API separator along with the plant surface runoff.  

The oil separated from the CPI separator will be collected in a slop oil tank.  This tank will also be 

used for storing spent lubrication oil prior to offsite disposal or recycling. 

Potentially contaminated surface runoff from remote areas such as the Trestle, Cargo Dock and 

Seawater Intake will be diverted to containment sumps.  Whenever required the contents of the sump 

will be emptied by a vacuum truck for transfer to the CPI separator. 
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2.3.11.6 Clean Water Runoff 

Clean water runoff from roads, buildings etc will drain to a drainage ditch system for discharge to 

storm water outfall.   

2.3.11.7 Incinerator 

Solid waste and non-recyclable liquid waste will be disposed in an onsite incinerator. The design of 

the incinerator system is based on a capacity to process up to 4,800 kilograms per day solids or 2,400 

kilograms per day of used oil.  

2.4 Administration Housing and Infrastructure 

The plant will be designed to include a permanent employee camp and all required supporting 

infrastructure with capacity to accommodate additional contract personnel on a temporary basis for 

larger plant maintenance projects. 

2.4.1 Buildings 

Buildings supporting the operations of the plant will be designed in accordance with International and 

Peruvian standards.  Small units may be prefabricated with factory equipment installed such as 

analyzer houses, motor control centers, etc.  Local control rooms in the process and utility areas will 

be blast resistant to protect personnel and control systems.  The following ancillary buildings will be 

provided to support the LNG operations: 

•  Administration & Training; 

•  Fire and Emergency Station; 

•  First Aid Building (Clinic); 

•  Maintenance Workshops; 

•  Warehouse; 

•  Compressor Shelters; 

•  Analyzer Shelters; 
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•  Central Control Room/laboratory; 

•  Local Control and Instrument I/O Rooms (Blast Resistant); 

•  Electrical Substations; 

•  LNG Loading Dock Shelter/Control Room; 

•  Employee housing, kitchen/mess hall, laundry, recreational and sports; 

•  Gate house and guard stations; and 

•  Chemical Storage. 

2.4.2 Roads, Bridges, Fencing and Drainage  

Roads and culverts will be designed with adequate drainage. All drainage will be managed with 

ditches and culverts that outfall to the sea.  All storm water runoff or wash water in contact with 

industrial processes will be collected and drained into the API oil water separator for treatment.  

2.4.3 Lay-down Areas  

Construction lay-down areas shall be provided on the site to meet the initial construction and any 

future expansion needs of the facilities.  Lay-down areas required to support permanent plant 

operations shall also be provided.  The location of the proposed lay down areas is indicated on Figure 

3. 

3.0 CONSTRUCTION OF MAJOR COMPONENTS 

3.1 Construction Program and Infrastructure 

3.1.1 Temporary Construction Camp 

The construction Contractor will install a temporary camp and facilities on the site to house 

Contractors personnel, subcontractor’s personnel, the Owner's Construction Management Team and 

other personnel as required.  Contractor is expected to provide housing for entire labor force of 

approximately 3,000 persons, with an option of allowing the labor force from the two adjacent 

communities to live at home and travel by bus to the site each workday.  Additional temporary 

facilities will be installed to support construction such as craft training center, material storage 
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warehouses, workshops, fabrication shops, field offices, watchmen stations and medical clinic. All 

temporary facilities will be self-sufficient and provide for its own power from diesel generators, water 

treatment and sewage collection and treatment.   

3.1.2 Facilities 

The LNG Export Project to be constructed will consist of two primary components being the 

Liquefaction Plant and the Marine Facilities.  The Contractor will be responsible for the detailed final 

design of the Plant and Marine Facilities plus the provision of all equipment, materials, fabrication, 

supervision, inspection, testing, project management, commissioning and start-up.  The Contractor 

will provide experienced personnel and be responsible for compliance with safety and environmental 

regulations, standards, permit conditions, as well as Company policies in order to comply with all the 

legal requirements applicable during the construction phase of the project.  The construction of the 

LNG plant is projected to begin in 2004 with start up of the plant projected for 2007.  A tentative 

schedule is presented in Figure 23. 

Construction activities related to each of these segments of the project are described as follows. 

3.1.3 Liquefaction Plant 

The LNG Plant component of the work will include the installation of all roads, concrete foundations, 

piperacks, equipment, tanks, piping, permanent buildings, power systems, control systems and 

utilities and services.  Site preparation is included in this portion of the work.  The construction 

activities associated with the plant portion of the project are estimated to be completed in 2007 

approximately 41 months after the construction contract is awarded.  Access to the site will be 

provided from the existing Panamericana Sur Highway with gravel roads constructed from the 

Highway throughout the site.   

3.1.4 Marine 

The Marine portion of the work will consist of the construction of the trestle, LNG loading dock, 

utility dock, breakwater, dolphins, navigation channel, navigation aids and the LNG loading facilities. 
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The trestle will be constructed using large diameter steel pipe piles with fabricated steel topside 

structures.  Pile driving will be a key item to complete in a timely manner to permit the topside 

structure to be installed and the piping, equipment and utilities to be installed. 

The open coastline of Peru experiences persistent wave and long-period swells. The berth must be 

protected from the waves by a breakwater and will also be incorporated into the overall design to 

reduce the wave action at the loading berth and therefore movement of the LNG Tanker and 

associated loading arms during loading operations.  Although the final design for the trestle and 

breakwater have not been completed, the trestle will be constructed using large diameter steel pipe 

piles.  The breakwater will be constructed using coarse material mined from a permitted existing or 

new borrow source.  A quarry EIA will be presented under a separate cover if a new source of rock 

fill material is required.  The breakwater will have a base footprint of 800 m by 130 m and will extend 

8.5 m above the mean sea level from the -14 m contour line. The proposed construction of the 

navigation channel to provide tanker access to the berth area will consist of the dredging of 

approximately 3 million m³ of material from an area located 1.3 km from the shoreline; between -13 

m, -14 m and -15 m contour lines. The channel will be dredged to a depth of 15 m (dredge 1 to 2 m of 

material) at the loading dock area (behind the breakwater) and to 18 m (dredge 4 m of material) in the 

channel where the tanker will be turning into or away from the dock area and where there is reduced 

protection from the breakwater and the swell could be broadside the tanker generating rolling motions 

and requiring additional allowance for under keel clearance.  Generally the channel is 250 m in width 

and a total of approximately 2,700 m in length throughout its “U” shape. It is anticipated that the 

Contractor will utilize a cutter suction dredge or a trailing suction hopper dredge to remove the sand 

and gravel material to construct the tanker access channel. The material removed will be moved to a 

designated dumping area by barge.  The marine facilities will be constructed during the same time 

period as the plant facilities.  (See Figure 23) 

3.1.5 Utilities 

During the construction phase, the Contractor will have to provide all water for personnel subsistence 

and construction purposes.  No surface water or any aquifer exists at the plant site. The Contractor 

will be required to install a temporary seawater-processing unit as part of the temporary construction 

infrastructure as quickly as practicable. It is expected that during the beginning of the construction 

phase potable water for use by construction workers and raw water for dust control and initial civil 

works will be supplied by local suppliers and transported to the site by trucks.  Water from the Cañete 
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River will be utilized during the first year of construction for dust control, moisture conditioning 

during soil compaction, for concrete production, and treated for sanitary purposes for the construction 

camp. Bottled potable water will be delivered to the site.  The use of water from the river and bottled 

potable water will occur for the first year while the desalinization plant is under construction.  

Sanitary effluent from the temporary camp facility will have extended aeration biological treatment 

with effluent irrigation and the waste biosolids will be land-farmed onsite or trucked offsite to a local 

landfill.  

3.1.6 Testing 

As the piping, LNG Storage Tanks and associated pipeline are constructed they will all be inspected 

by Non Destructive Examination (NDE) methods such as x-ray, etc. and hydrostatic tested in full 

compliance with ASME B31.3 and other applicable codes to ensure structural integrity. 

3.2 Site Preparation 

The overall approach to construction of the Plant and Marine Facilities is to minimize impacts to the 

environment and disruption to local communities.  It is anticipated that the Plant and Marine Facilities 

will begin construction activities in 2004 with a start-up in 2007. 

To accomplish this goal, most of the initial site preparation will be conducted through the use of 

National contractors so that earthmoving equipment can be delivered to the site from nearby cities 

utilizing the existing infrastructure to start the work quickly.  All construction equipment that will be 

transported to the site will be within the posted weight limits of the roadway system to minimize 

impacts to existing roadways and disruption of local traffic patterns. The majority of construction 

equipment used to construct the marine facilities will be delivered by barge as part of the marine fleet.    

Initial activities will include the mobilization of the initial resources and the preparation of the site for 

the subsequent construction activities that will take place.  The start of construction work will consist 

of leveling the site by balancing the amount of cutting and filling required to reach the final grade 

elevations and the construction roads to the Plant and Marine Facilities.  Endemic moss and lichens 

exist on site at various times but no rooted vegetation exists on the site so no grubbing or topsoil 

removal activities will be needed.  Other activities will include the installation of temporary facilities 

(i.e. fencing, parking, construction offices, staging areas, Contractor's an employee camp, laydown 

areas, equipment maintenance and fuel storage). 
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3.2.1 Earth Moving Activities and Temporary Works 

The Company or EPC (Engineering, Procurement and Construction) Contractor will award a contract 

for site preparation, because of the volume of material that must be removed, before or very shortly 

after EPC Contract award.  Mobilization of the site preparation contractor will begin immediately 

after contractor award and approval of the EIA. 

The amount of material that will be required to move is approximately as follows: 

Major Areas Cut Fill 

LNG Tank Area 3,000,000 m³  

Process Train 115,000 m³  

Outside of the process area / Roads 1,750,000 m³ 200,000 m³ 

Trestle Access Road 8,5000 m³ 955,000 m³ 

Construction Areas 1,300,000 m³  

Approximate total site cut/fill 
quantities: 

6,250,000 m³ 1,155,000 m³ 

 

Using conventional earth moving equipment available in Peru, an estimated 16-month schedule was 

developed for the entire site preparation work.  This will require two 10-hour shifts per day working 6 

or 7 days per week.  

The equipment required for this excavation will be obtained locally within Peru but some larger sized 

excavation equipment may be required to be imported to expedite the schedule.  The equipment will 

be delivered to the site via the Pan American Highway.  

The site cut and fill activities will be accomplished using front-end loaders, backhoe, rippers, shovels, 

dozers, motor graders, rollers, water trucks, and dump trucks for hauling spoils.  No drilling and 

blasting will be required.  Existing vegetation at the site (Tillandsials) will be removed and stored 

temporally for further landscaping.  Excavated cut material will be used for fill where suitable and the 

surplus deposited within the site.  The surplus material will be spread; compaction of this material is 

not required.  Water will be used for road bases and in building areas of structural fill to optimize 

compaction.  Dust control will be maintained by the use of water spray application.  All concrete will 
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be mixed on-site using a concrete batching plant and delivered by transit mixer trucks to the 

foundations. 

3.2.2 Control Measures 

Control measures will be implemented during site preparation to minimize erosion and sedimentation 

resulting form grading, excavations and compaction. 

Erosion control measures will be designed, implemented and maintained using Best Management 

Practices.  Examples of methods that will be used to control against erosion and sedimentation 

include: 

•  Schedule site activities to minimize the disturbance of the project surface; 

•  Avoid maintaining open excavations for prolong periods of time and compact loose materials; 

•  Irrigate exposed surface soils to control dust; 

•  Compact soils soon after excavation, filling or leveling activities are completed; and 

•  Install silt fences, hay bales or other measures to prevent the transport of sediments. 

3.3 Construction and Installation of Process Units and Workforce 

The process units, equipment and many other components will be fabricated offsite at vendor's shops 

and delivered to the site for installation.  Thousands of other items such as piping, fittings, steel, alloy 

plate, cables conduit and other materials will be delivered in bulk form and fabricated in national 

fabrication shops or on site.  Steel structural supports for the process unit piping and other 

components will be assembled onsite using prefabricated structural members supplied to the plant by 

offsite vendors.  In addition to the process and utility units, administrative buildings, service building, 

warehouses, repair and maintenance shops will be constructed onsite. 

3.3.1 Construction Workforce 

Approximately 15 million direct construction work man-hours will be required for the construction of 

this project. This estimate is based upon experience for similar LNG projects. The construction work 

force is expected to peak at approximately 3000 people. This number includes specialty subcontract 

workers during the latter phases of the construction. 



PERU LNG S.R.L. 40 029-4217 
LNG Export Project  July, 2003 
Pampa Melchorita, Perú Chapter II 
 

Golder Associates 

The majority of manpower and skills required to construct the LNG Export Facility can be supplied 

from within Peru.  The contractor and some specialty subcontractors will bring existing key staff to 

Peru from other worldwide locations to plan, organize, train and manage their work. Peruvian 

nationals will be the source of a very large percentage of the remaining jobs.  A list of craft categories 

with an estimate of the total number of jobs that will have to be filled by the main contractor or his 

subcontractors is shown below.   

Craft Peak Level 

Laborers, semi-skilled 500 

Carpenters  300 

Iron workers  (Structural & Rebar)   200 

Cement Masons  100 

Electricians/Instrument, helpers 250 

Millwrights, Mechanics  100 

Tank Fabricators  100 

Pipe fitters, Welder helpers  500 

Carbon Steel Welders 225 

SS & Alloy Welders  200 

Riggers  20 

Equipment operators  50 

Marine specialty crew 50 

Drivers  100 

Painters  50 

Others- insulators, surveyors, materials men, guards, 
catering 

500 

Total jobs - all crafts 3,245 
 

Other personnel categories will include management, engineering, supervision, technical personnel, 

quality control and inspection personnel and administrative support. These categories could represent 

an additional 10% in workers.  
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The goal of the Company is to maximize the contracting of personnel from the local region and 

within Peru to make every practical effort to provide preferential treatment (assessment, training, etc) 

to using local craftsman and laborers to supply the majority of the construction requirements for the 

Project.  Some craftsman that may be difficult to hire in the local area may be relocated to the site 

from other areas of Peru, while some management, engineering, supervision and specialist personnel 

could be relocated from other parts of South America or abroad. 

Figure 24 shows the manpower schedule and the sequence of work on the site that relates to the craft 

categories listed.  During the first two years, the work would entail crafts that should be available 

from within Peru.  During year three, more stainless steel and alloy welders will be needed as well as 

instrument fitters and cryogenic insulators than are currently available in Peru. This shortfall will be 

made up increasing the skill level of existing similar craftsman by training and by recruiting crafts 

with current experience outside the country. 

3.4 Raw Materials 

The potential natural resources that will be used during each phase of the Project are presented as 

follows. 

Materials used to construct the Plant and Marine Facilities will utilize local, natural or renewable 

resources.  Raw water during construction for use in mixing concrete and dust control will be trucked 

to the site from the Cañete River during the first year or until the temporary seawater desalination 

plant can be constructed.  Once the desalinization plant has been constructed and it is operational, 

withdrawals from the Cañete River will be minimized.  Estimated water used during the first year of 

construction until the desalination plant is operational will be around 200 m³ per day to satisfy both 

staff and construction needs. 

Rock aggregate for use as a concrete component, for road bases, ground cover, and other civil 

applications will be obtained from local commercial suppliers that are properly authorized.   

Other materials that will be used during construction include wood products, cement, construction 

blocks, structural steel, building materials, safety equipment, consumables, fuel and lubricants for 

machinery.  The majority of the construction materials will be purchased from local suppliers, 

fabricators, material suppliers and services.   
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Material storage areas will be constructed and staging areas will be designated as shown on Figure 2.  

These areas lie within the proposed project site boundaries. 

3.5 Material and Construction Equipment Handling 

All capital equipment, bulk materials, necessary construction equipment, and materials will be 

delivered to a combination of the public ports of San Martin Port, Pisco and Callao Port, Lima.  It is 

planned for very large pieces of equipment to be delivered to San Martin Port by chartered self-

offloading, heavy lift ships. Similarly, cargoes of containerized goods and bulk items such as steel 

pipes, etc. will be consolidated and forwarded using a charter vessel for fast delivery to San Martin 

Port. Small cargoes such as individual containers will probably use the regular liner services that 

discharge at Callao Port on a scheduled basis. It is expected that 80 to 90 percent of cargo will enter 

Peru through the port of San Martin.  From the San Martin Port, the equipment will be transported 

overland using heavy haul vehicles when necessary.   

Transportation of equipment to the site from the San Martin Port will use approximately 60 km of 

roadway that includes the crossing of five bridges from the port to the Pampa Melchorita site.  Prior 

to the mobilization of equipment a pre-construction survey of bridges and roadways will be 

conducted by the EPC Contractor to document the conditions of the roadway and to determine the 

reinforcement requirements for the existing bridges and submit the survey to the required authority 

for the necessary permits. 

The major equipment that has been identified for heavy haul is the following: 

Equipment Weight (tons) 
AGR Absorber 545 
MCHE 272 
Propane Compressor Skid 225 
Heavy Metal Absorber 203 
HP MR Separator 139 
2 Ea. Frame 7 Gas Turbine Driver Skids 137 Ea. 
2 Ea. Propane Storage Bullet 125 Ea. 
3 Ea. Generators  100 Ea. 
2 Ea. Ethylene Storage Bullets 100 Ea 
MP MR Compressor 92 
LP MR Compressor 92 
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Bulk freight that will be imported to Peru will consists of approximately 70 million kg or 5,000 loads 

at 14,000 kg per load.  The anticipated local supply loads will be approximately 35 million kg or 

2,500 loads at 14,000 kg per load.  A total of 7,500 Loads will be transported to the site from the port 

or from local Peruvian suppliers.  The loads during the first year will be limited to the transportation 

of construction equipment, camps and supplies for the site preparation and the beginning of the 

concrete work. The balance of the 7,500 loads will be spread over an 18-month period in years one 

and two of the construction period with an average of 90 to 100 loads per week arriving at the Pampa 

Melchorita site. 

The transport trailer systems to be used, load configurations and load arrangements and routes will be 

developed by the EPC Contractor or subcontractor.  Turning and acceleration lanes between the 

highway to the site access road will be designed and constructed to minimize disruption to highway 

traffic.  As noted, permanent improvements or temporary shoring/reinforcement of roads, bridges, the 

cargo dock and/or bypasses will be designed and finalized by the EPC Contractor who will also be 

required to get the appropriate local government/authorities approval and applicable permits prior to 

transporting materials. 

3.6 Emissions 

3.6.1 Air 

The maximum air quality impacts during construction are anticipated to be temporary and intermittent 

from various sources.  These emissions will occur during the construction period when heavy 

equipment is engaged in the site preparation earthwork operations, material transportation, marine 

construction and remaining erection work for the Project.  Construction equipment used to construct 

the Facility will produce emissions to the atmosphere from the combustion of fuels such as diesel and 

gasoline.  These gases include NOx, hydrocarbons, CO, PM, and SO2.  These emissions are expected 

to be temporary and intermittent during the construction phase of the Project producing low air 

quality impacts.  

3.6.2 Solid Waste 

Solid waste generated from construction will consist primarily of construction debris and domestic 

waste.  Construction and domestic waste generated during the construction phase will include plastic, 

glass, cardboard, paper, packaging materials, metal containers and all waste generally associated with 
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a construction office, warehouse, sanitation and dinning hall, etc.  These wastes will be collected 

onsite at central collection points for incineration, recycling or transported and disposed offsite in an 

approved landfill. 

3.6.3 Liquid Effluent Discharge Sources  

Contractor will have several discharges, storm water run off, desalination plant return flow and 

wastewater treatment plant liquids.  Any storm water will be allowed to disperse from the site by 

sheet flow storm water conveyance to the sea. The desalination plant, when built, will discharge the 

return flow to the sea.  The wastewater treatment plant will be used for irrigation onsite or discharged 

to the sea under Peruvian permit.  

4.0 OPERATION OF THE FACILITY 

4.1 General 

The plant is required to operate and produce LNG on a 24 hours per day basis for long periods of time 

without unplanned shutdowns to maintain a reliable supply to LNG buyers and on down through the 

supply chain in accordance with long term contracts. The equipment and systems chosen for the plant 

are selected to be highly reliable. Similarly, all the design audits, site inspections and quality checks 

conducted during construction and testing are to ensure this requirement is met. Critical equipment 

has redundant instrumentation to avoid unnecessary shutdowns due to electrical or other faults and 

specialized condition monitoring equipment is used to predict and anticipate changes in machinery 

condition that can be rectified on a scheduled basis ahead of a failure that could disrupt operations. 

Operators will control and monitor the operation of the plant on a multi-shift basis to provide full 

coverage for around the clock operation. Similarly, the loading dock operators will operate on a 

multi-shift basis when a tanker is at the berth or at anchorage. A reduced fire station response team 

will be on the night shift to alert the emergency response team and a full complement of security 

guards will be on watch.  Maintenance activities, warehousing, clinic, office duties and process 

laboratory operation will normally be on a day shift basis only.  



PERU LNG S.R.L. 45 029-4217 
LNG Export Project  July, 2003 
Pampa Melchorita, Perú Chapter II 
 

Golder Associates 

4.2 Site Staffing 

The base operating and maintenance organization will consist of a staff of around 100 persons to 

handle all of the operations, maintenance and administration responsibilities on the site on a seven-

day per week basis.  All staff will live in the employee housing complex on the plant site.  Full 

catering facilities are provided, including late meals for the night shifts.  A training program will be 

established at the beginning of operations to train nationals for a succession plan.  The staff will be 

approximately 80% foreign – 20% national at the beginning of plant operations with an objective to 

achieve 20% foreign – 80% national within ten years. 

The base staff level will be supplemented by a significant number of contract jobs that fall into three 

categories; 1) a routine full-time basis, 2) a seasonal basis and 3) fairly large periodic temporary 

workforce for special activities. The routine full-time contract positions will total around 50 persons 

made up of catering, cleaning, fuel hauling, bus operators and material transporters. Contract crews of 

up to 20 or 30 would be hired on a seasonal basis for maintenance painting, road maintenance, etc.   A 

special workforce would be brought on site every three years for scheduled plant turnarounds 

involving a plant shutdown and completion of an extensive pre-planned list of inspections, repairs and 

replacements on an around the clock basis.  Additional crews of around 50 to 75 persons will be 

onsite for these planned plant turnarounds with around one-half of them from the original equipment 

manufacturers (OEM) outside Peru.  

4.3 Marine Operations 

Sixty-five (65) to seventy (70) LNG Tankers will be loaded each year resulting in a cargo of LNG 

once every four to five days, depending on the receiving terminal requirements, tanker availability 

and weather conditions. Navigational aids at the LNG Dock will be suitable to provide support for 24 

hour for berthing.  During the first year of operations as operating procedures and personnel skills are 

developed to a high degree, tanker will be restricted to arrive and depart in daylight hours only.  

Loading can be done on a 24-hour basis. The procedures for entering the berth after daylight hours 

can be reviewed in the future if the need arises. 

4.4 Loading LNG to Tanker Operations 

Ships will arrive in a "cooled" down condition with a slight heal of LNG; three tugboats will assist 

the LNG Tanker to enter the harbor and berth at the dock.  While the tanker is berthed and moored, it 
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is under constant electronic instrumentation surveillance to closely monitor the safety of the tanker 

and the loading facility. 

LNG loading is accomplished by using four LNG Loading Arms.  Three loading arms will be used 

for loading liquid to the ship, one for vapor return from the tanker.  One of the liquid loading arms 

can be used for vapor return in case the primary vapor loading arm is down for service - albeit with a 

reduced tanker loading rate.  The LNG is pumped approximately 1.7 km through the LNG loading 

line to the LNG Tanker by the eight LNG loading pumps.  The maximum design-loading rate from 

the Plant to the ship is 11,000 m3/hr using the three liquid LNG loading arms.  These pumps are sized 

to load a 137,000-m3 ship within 12 hours.  The fourth arm will be used to return vapors generated 

during the ship loading operation to the storage tank to displace the liquid volume removed by the 

pumps, with the excess gas going to the boil off compressors.  The plant is designed to use dry fuel 

gas to supplement the vapor return from the ship if the vapor generated is insufficient to make up the 

displaced volume the LNG Storage Tanks.  During loading operations, clean ballast water will be 

used to create a water curtain to protect and control metal temperatures in the loading area to prevent 

metal stress cracking on the tanker.  Tankers will not be allowed to discharge any waste while at port. 

4.5 Maintenance 

Maintenance activities will be an ongoing activity during the operation of the LNG Plant and Marine 

facilities.  The frequency and type of equipment maintenance will vary depending on the equipment 

type, which will be finalized in the detailed engineering phase of this project.    For the marine area, 

sand is expected to accumulate in the sections of the dredged channel over time. The build-up would 

first appear in the edges of the channel.  Additional dredging is planned in these areas and it may take 

several years before the volume of material would provide any restrictions on tanker operations.  The 

tugs will be provided with sounding equipment to monitor and map the condition of the channel and 

monitor any sand ingress. Maintenance dredging of the navigational channel will be conducted 

periodically as required to restore the original channel cross-sectional profiles.  Detailed modeling 

studies and testing are underway to evaluate the breakwater and sediment transfer mechanisms.  The 

results of the modeling will be utilized to optimize the design.  
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4.6 Plant Materials 

An extensive list of materials, supplies and services will be required to support the operation and 

maintenance of the LNG Plant and Marine Facilities.  Sources within Peru can satisfy a large portion 

of these requirements and additional sources will develop during and after the construction phase to 

provide an increased level of support.  The lists of items and quantities of materials required will be 

developed during the detailed engineering phase of the design.  The following chemicals are expected 

to be used in the process and utilities areas of the LNG Plant. 

Area Chemical 

Inlet Area Methyl Alcohol 

Acid Gas Removal 
activated Methyl Diethanolamine (aMDEA) 
Amerel 1500 foam control agent 

Dehydration Molecular Sieve (Type 4A) 

Heavy Metal Removal Sulfur impregnated activated carbon HGR 4X10 

Refrigerant Storage 

Ethylene 
Ethylene, refrigerated liquid 
Propane 
Propane, refrigerated liquid 

Hot Oil System Therminol 55 heat transfer fluid 

Diesel Fuel System Diesel fuel 

Fuel Gasoline, Diesel 

Water System 
Sodium Hypochlorite 
Resin bed for E-cell 

Waste Waster System Sodium Hypochlorite 

Other Solvents, paints, lube oils, 
 

Material Safety Data Sheets (MSDS) will be kept for each of these chemicals and for any proposed 

chemicals to be used at the Plant. MSDS for all of the above materials are included in Appendix 1 

4.7 Emissions and Discharges 

4.7.1 Air Emissions 

The sources of air emissions associated with the Project are described in Chapter IV Table 9 and 

include the combustion turbines drivers for compressors and power generation, the Dehydration 
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Regeneration Heater, Hot Oil Heaters, standby diesel firewater pumps standby diesel emergency 

generators and flares systems. The air quality modeling for the proposed for the plant when in 

operation indicates that the Project’s maximum air quality impacts are predicted to be significantly 

below the World Bank Ambient Air Quality Guidelines (World Bank, 1999). The maximum impacts 

are also compared to the Peru Air Quality Standards and U.S. Ambient Air Quality Standards 

4.7.2 Liquid Effluents Discharge Sources 

Two types of stormwater discharges anticipated for this Project are contact and non-contact 

stormwater.  Contact water is water that comes in contact with industrial processes and can become 

contaminated if any residue exists around the equipment.  This water is segregated and treated in a 

CPI and API oil water separator before being discharged from the Project site to sea.  Non-contact 

stormwater is non-contaminated.  Non-contact stormwater runoff at the site from rooftops, parking 

lots, undeveloped areas, etc. will be allowed to disperse via sheet flow to the designed storm water 

conveyance system. 

4.7.3 Solid Waste Sources 

Solid waste generated during the operational phase will consist of domestic and industrial waste 

characterized as either hazardous or non-hazardous.  Domestic wastes generated during the 

operational phase will include plastic, glass, cardboard, paper, packaging materials, metal containers 

and all other waste generally associated with a operating offices, warehouses, sanitary facilities 

kitchens and housing, etc.  Non-hazardous industrial waste will be collected in properly labeled 

containers located at several designated areas of the plant.  To the extend possible any materials will 

be reused or recycled. The non-hazardous waste that cannot be reused or recycled will be collected, 

incinerated or transported by authorized transporters to an offsite recycler or landfill for final 

disposal. 

Hazardous waste which will include spent oil, solvents, filters, containers, oily rags, mineral spirits, 

used paint cans, or any other materials contaminated with oil, solvents, paint, etc. will be stored in 

dedicated containers located in an concrete pad with a secondary containment and a collection sump 

with sufficient capacity to hold the volume of the largest volume container held in the containment 

area. The containment area will be fenced with a roof structure with open sides to allow for proper 

ventilation.  To the extent possible these materials will be reused, recycled or incinerated.  The 
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hazardous waste that cannot be reused or recycled onsite will be collected and transported by 

Peruvian authorized transporters to their final destination for either destruction or treatment. 

5.0 SITE CLOSURE/DECOMMISSIONING 

In the event that the LNG Plant and Marine Facilities are dismantled/decommissioned, the activities 

associated with the site closure will be treated as a separate project and the Company would present 

DGAAE and DICAPI with the Terms of Reference for the development of the abandonment plan, 

EIA and a site restoration plan. 

The abandonment plan would include a schedule for the decommissioning and disassembling of 

equipment indicating the approximate time required to remove, dispose and abandon all installations, 

for which re-use of such structures and installations is not possible, and the restoration of the site to a 

condition for subsequent land use. 

The plan would identify the quantities and types of materials that will have to be removed and 

disposed as well as proper handling, staging, treatment, and disposal hazardous and non-hazardous 

according to Peruvian requirements. 

The plan would also include a site restoration plan describing the programs that will be implemented 

once the facility closes. 





Figure 2.   Plant Overlay with Topography



Figure 3. Overall plot plan
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Figure 9.   LNG Tanker Berth Profile
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Figure 11.  Berm Breakwater Plan



Figure 12. Breakwater Trunk/Cross Sections

CAMISEA LNG PROJECT



NOT FOR
CONSTRUCTION

Figure 13. Navigation Channel
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Figure 14.  Mooring Arrangement Plan
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Figure 19.   Block Flow Diagram - Fire Protection System
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Figure 20.   Block Flow Diagram - Flare and Vent System
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1.0 INTRODUCTION 

This chapter describes the physical, biological, social-economical, and cultural environments within 

the local and regional areas of influence of the LNG Export Project.  The information in this chapter 

is the result of a literature review and field investigations conducted during the preparation of the 

Environmental Impact Assessment of the Project.  

The LNG Export Project is geographically located within  the San Vicente de Cañete district, in the 

province of Cañete, department of Lima, Perú.  The UTM coordinates (datum WGS 84) of the project 

are:  8 535 250 N  359 750 E 

The  project area comprises 521 hectares at a location  known as Pampa Melchorita. This Project site 

is bounded  to the east by the Panamerican Highway (the segment between 167 to 170 kilometers 

(km) south of the city of Lima) and to the west by  the Pacific Ocean.  

The Project site comprises two areas: a strip of land, including an old alluvial fan over a terrace of 

about 140 meters (m) above sea level, and seacliffs  along the beach area, where the LNG Plant is 

proposed for construction.  The marine portion of the project  where a marine trestle and a breakwater 

structure  are proposed to be located at 1.3 km length and a bearing of 225 degrees from true north.  

The regional area of influence (see Figure 1-1) for the physical, biological, and cultural features of the 

Project study area were established  as described below: 

Limit Criteria 

North 
Southern bank of the Cañete 
River 

Natural barrier at 15 km from Project area. 

South 
Northern bank of the Topará 
Creek 

Natural barrier at 12 km from Project area. 

East  
2 km east from the 
Panamericana Sur Highway 

Close anthropic activities to the Project area  

West 3 km west from the coast line  Marine facility planned of 1.3 km length from the coast line 
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The boundaries of the local area of influence for the Project was defined as the boundaries of the 

property, including both its terrestrial and marine portions.  

The area of influence for the socioeconomic features of the Project study was defined as follows (see 

Figure 1-2):  

•  An area of direct influence or local incidence is comprised by the district of San Vicente de 

Cañete in the province of Cañete and the five districts in the province of Chincha that include 

Grocio Prado, Sunampe, Chincha Alta, Tambo de Mora, and Pueblo Nuevo.  

•  The area of indirect influence or regional incidence comprises the provinces of Cañete and 

Chincha and their correspondent departments Lima and Ica, respectively. 
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2.0 PHYSICAL ENVIRONMENT 

2.1 Climatology 

The climate in the southern coastline of Peru, including the Project site is classified as a sub-tropical 

that is greatly influenced by the presence of the Andes Mountain Range, the anticyclonic circulation 

of the south Pacific and the cold current of the Humboldt.  The coastal area, where the study area is 

located, has an unusual type of arid climate caused by the northward-flowing cold waters of the 

Humboldt Current.  These cold waters maintain low temperatures with very minor variation 

differences in temperature from month to month.  The predominant arid climate in the area maintains 

annual temperatures at a level that are conducive to growing a wide variety of crops.  Likewise, the 

light-to-moderate winds combined with high atmospheric humidity of the winter season reduces 

evaporation, and therefore, reduces also the water requirements for crops.  The average annual 

precipitation in the region ranges from about 0 to 2.5 millimeters (mm), while the average annual 

temperatures in the region vary from about 15 to 23 degrees Celsius (°C).   

The coastal area’s climate is characterized by high atmospheric humidity among several months of 

low cloud, fog, and fine drizzle ("garúa").  This factor contributes to maintaining the near-surface 

soils moist, and thus, reducing the erosion during the winter season.  During the summer months 

when the soil is dry, wind is the primary force causing soil erosion. 

2.1.1 Site Meteorology 

The Project site is located 168 km south of Lima.  The nearest source of climatological data was 

obtained from the two meteorological stations are present in the region: the National Service of 

Meteorology and Hydrology (SENAHMI), located in Cañete; and the Naylamp Project of the 

Direction of Hydrography and Sailing of the Marina de Guerra del Perú (Pisco station).  

Although, the Cañete station was used to provide climatic information in the project region presented 

below, the meteorological data used for evaluating environmental air quality impacts, due to the 

Project, was obtained from the Lima airport where the data included a more complete set of 

observations of wind direction, wind speed, wet and dry bulb temperature, pressure, dew point, cloud 

cover, and cloud height for each hour of the day. 
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Cañete Station 

The Cañete Station is located in the province of Cañete, Nuevo Imperial district at an elevation of 150 

masl, at geographic coordinates: 

13° 04' South  and  76° 20' West  

Temperature and precipitation were recorded from 1986 to 2001, while relative humidity was 

recorded for the period 1995-2001.  

Pisco Station 

The Sutrón Meteorologic station, located in Pisco is part of a network of meteorological coastal 

stations that are managed by the Naylamp project.  The Pisco station was constructed to provide 

climatic information to the sailors such as a timetable for tides, surf, wind, and navigational 

conditions.  The Naylamp project has been in operation for one year, and therefore, the data obtained 

from this source comprises the period 2000-2002. 

Sutrón station coordinates are: 13°48'09" South  and   76° 17' 23" West.  

2.1.2 Temperature 

As shown in Figure 2-1, the average median monthly temperature for the Project area (based on the 

Cañete station weather data) is about 19.6°C with average monthly temperatures that vary from a 

minimum of 16.5°C to a maximum of 23.7°C.  The average monthly median temperature varies little 

from month to month throughout the year (i.e., less than 2°C).  The maximum monthly average 

temperature of 23°C occurs during the summer months (January through March), while the minimum 

monthly average temperature of 16°C occurs during the winter months (July through August).   

2.1.3 Precipitation 

The annual precipitation as recorded from 1985 to 2001 at the nearest meteorological station in the 

region is presented in Figure 2.2.  Precipitation for the recorded period indicates that April is the 

driest month, and that June through August are the most humid months.  Average monthly 

precipitation varies from 0 to 2.5 mm.  As presented in Figure 2-2, some sporadic extreme values of 
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precipitation have been recorded such as the 10 mm of rainfall recorded in January 1998, which is 

unusual for the study area (see Figure 2-2).  
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Figure 2-1 Monthly Average Temperature  
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Figure 2-2 Annual Rainfall for Cañete Station  
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2.1.4 Relative Humidity 

The average monthly relative humidity as recorded in the Cañete station, varies from 82 to 

88 percent, with maximum values recorded in winter (June through September) and minimum values 

recorded in summer (February through March).  As presented in Figure 2-3, the driest years were 

1997 and 1998, and the most humid year was 1996.  
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Figure 2-3 Relative Humidity for Cañete Station 

2.1.5 Predominant Wind 

Wind data was obtained from the Lima and Pisco airports.  The Lima and Pisco airports are located 

approximately 167 km north and 63 km south of the Project site.  According to the data reviewed, the 

average wind speed of 3.48 meters per second (m/sec) was recorded at the Lima station with a 

predominant wind direction from the south.  Average wind speed recorded at Pisco is 4.25 m/sec with 

a predominant wind direction from the south.  Windrose diagrams for Lima and Pisco are presented in 

Figures 2-4 and 2-5, respectively. 
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Figure 2-4 1996 Annual Wind Rose for Lima, Peru (Station N° 842680) 

 

Figure 2-5 1996 Annual Wind Rose for Pisco, Peru (Station No. 846910) 
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2.2 Geology 

2.2.1 Regional and Local Setting 

The proposed Project is located in a region along the west coast of Peru, which comprises a coastal 

stretch from the Cañete River on the north to the Topara Creek on the south and extending east of the 

Panamerican Highway to an elevation of 200 masl.  The region is characterized by deeply incised 

hills, broad alluvial fans and plains, and wide incised recent (Holocene) alluvial plains and valleys 

(MMI, 2002). 

The regional stratigraphy as presented in Map PE-01 shows that bedrock underlying the alluvial 

deposits consists of lower Cretaceous sedimentary and granite-dioritic rocks.  The narrow beaches 

along the study region are present in narrow alcoves between the bedrock of coastal cliffs ranging in 

heights from 60 to 170 m formed by a series of old to recent deep-seated landslides and littoral 

erosion.  Steep seacliffs drop almost vertically down to the beach area and produce terraces with an 

average width of 300 m and height ranging from 50 to 70 m.   

The alluvial fans, which form the broad coastal plains (pampas), are about 2 km wide between the sea 

and the coastal bedrock hills from K 153 to K 180 along the Panamerican Highway.  These broad fans 

exhibit a conical shape with heights of up to 30 m.  The wind-deposited (eolian) sand sheets and 

dunes cover the bedrock and or alluvial fans.  The soils underlying the sand dunes are formed by 

partially consolidated, densely packed and cemented deposits of the Pleistocene Cañete Formation.  

Numerous old and recent drainage valleys are incised into the fan surface that discharge over the 

seacliffs.  Table 2-1 and Map PE-02 presents the stratigraphy of the Pampa Melchorita area. 

Satellite images show numerous bedrock faults parallel to the Andes range in a northwest and 

southeast direction (NW-SE).  These faults generally are parallel to the subduction zone.  Three faults 

system were observed with the following bearings: N 340°-350° W; N 290°-310° W; and N 70°-75° 

W.  A fault alignment that traverses to those described above parallels the rivers that discharge to the 

Pacific Ocean and was observed at a bearing of N 40° - 50°E. 
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2.3 Soils 

2.3.1 Regional and Local Characteristics 

The regional and local soils at the study area are classified as Entisols and Aridisols.  These soils are 

characterized by not having a recognizable pedogenic horizons and are commonly associated with 

recent flood plains, steep eroding slopes, sand dunes, and wind deposited sands.  These soils exhibit a 

characteristic of being highly susceptible to wind erosion and being dry most of the year.  These soils 

contain calcium carbonates, silica, salts, and gypsum.    

The regional and local classification of the soils in accordance to the Taxonomic System of the U.S. 

Department of Agriculture (USDA, 1994) and its corresponding with the FAO classification system 

(1994) is shown at Table 2-2 and Maps PE-03 and PE-04, respectively. 

Soils are grouped in accordance to the regional geomorphology characteristics into the following 

groups:   

The Playa Group (Py) 

The Playa Group soils are comprised of gravel and sand along a narrow beach strip that is subject to 

the affects of surf weathering.  This strip also contains soils of intermediate terraces formed by the 

influence of high and low tides and wind erosion. 

The Acantilado Group (T) 

The Acantilado Group consists of soils that make up the steep seacliffs resulting from old and recent 

landslides and erosion.  

The Cerro Group (CR) 

The Cerro Group consists of wind deposited sand that overly the top of seacliffs and are characterized 

as the plains (pampas) with gentle to steep slopes ranging from 8 to 15 percent with rock outcrops 

forming hills and dunes.  

The local soil characteristics were evaluated by collecting soil samples at five locations and 

conducting chemical and physical analysis.  The soil profiles and the laboratory results are presented 

in Appendix 2.    
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The results of the analysis indicate that the soils at the Project site are slightly acidic to slightly 

alkaline and are with high salinity and low organic matter (less than 2 percent). The grain-size 

analysis conducted on these soils show that the soils are predominantly sandy and considered highly 

permeable.  Gravels are generally present at deeper layers of the soil profiles (Profiles 1, 2, and 3), 

which restricts their use root type plants (i.e., potatoes, asparagus) but are suitable for fruit plants and 

landscaping species.     

The regional and local soils have slopes ranging from fairly level to 2-percent slope.  The salinity of 

the soils analyzed at the Project site is high and range from 16 to more than 25 dS/m.  The A horizon 

consist of medium-to-coarse sand, while the C horizon contains dense layers of salt deposits (caliche).  

These soils have a high permeability and require large quantities of water for irrigation.  

The productivity and potential use of these soils are limited by the high salt content, drainage, 

erodeability, and the lack of available fresh water for irrigation.  According to the Ministry of 

Agriculture regulation on Land Classification in Peru (Reglamento de Clasificación de Tierras del 

Ministerio de Agricultura, Decreto Supremo Nº 062/75-AG and Oficina Nacional de Evaluación de 

Recursos Naturales ONERN) the major use of these soils at the regional and local level is shown on 

Table 2-3 and Maps PE-05 and PE-06. 

The agricultural value of the soils at the local study area ranges from medium to low and is 

considered of lower quality than those encountered at the regional level.  

2.4 Hydrogeology 

2.4.1 Surface Water 

The study area lies between two main rivers; the Cañete River located 15 km to the northwest and the 

Topara Creek located 12 km to the southeast that flow perpendicular to the coastline and discharge to 

the Pacific Ocean.  The headwaters of these rivers are in the Andes Mountain where precipitation 

provides the source of water.   

The Cañete River flows during the entire year whereas the Topara Creek flows only during the rainy 

season when precipitation occurs in the mountains during the months of December through April.  

Due to the very low amount of precipitation in the region (50 mm per year), recharge of these rivers 

at their lower reaches is non-existent and thus both rivers lose water to the underlying formations. 
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The Topara River presents sporadic flows, and it is also called by the locals and depicted in the 

cartography as Dry River (Rio Seco or Quebrada Seca); this river acts as a bound between the Pampas 

of Cañete and of Chincha, and the limit of two provinces and of the Departments of Lima and Ica.   

There are several other small dry bed creeks in the area that flow only during high rainfall events. 

There are no other surface water bodies in the area.   

The Cañete River, represents a important water resource in the region; born at lagoon Ticllacocha, 

4600 meters above sea level on the Andes mountain range it extends towards the Pacific Coast in a 

longitude of approximately 230 km creating a basin of 6189 km2. The distribution of the rainfall in 

the basin varies among 50 mm/year in the coastal area up to more than 1000 mm/year in the mountain 

area.  

Due to their permanent water regime, the Cañete River supports the irrigation systems and the 

agricultural activity developed in the narrow valleys. The administration and handling of the water 

resources in the valley of the Cañete River is the responsibility of the Technical Administration of the 

District of Mala-Cañete-Omas and of the Committee of Water Users, which is mainly formed by 

farmers' groups to control the irrigation channels.  

On their journey from the mountains to the coast, the Cañete River receives waters from several 

important tributaries known by their longitude and amount of water, among those stands out: 

Huangascar, Cacra, Tupe, Pampas Creek, Huantan, Laraos, Alis, Aucampi Creek, Yauyos and 

Miraflores Creek.  

As all the coastal rivers, the Cañete River is characterized by being of torrential character, feeding its 

water courses, mainly of the seasonal rainfall that occurred at the upper part of the basin, and 

producing the biggest water discharges during 3 or 4 months in a year, mainly during December 

through March. These greater water discharges are of relative short duration and with a transportation 

capacity of large amounts of suspended matter.  

In the basin of the Cañete River several hydrological studies has been carried out which are mainly 

based on data from the two existent hydrometric stations in the basin, which are the following:  
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Station Latitude Longitude Altitude 
(masl) 

Average Flow  
m3/seg Data Available 

Imperial intake  13°00'  76°12'  300  53.3  1925-71, 94-2000  
Socsi  13°02'  76°12'  340  62.2  1965-2000  

Source: SENAMHI  

The average monthly flows from 1994 to 1998 recorded at Socsi hydrometric station are shown at 

Table 2-4. 

According to the data in Table 2-4, the Cañete River has period of low waters between May and 

November, registering the minimum flow values in the month of September. Starting from December, 

the water volume begin to be increased due to the rainfall in the mountain area, presenting a 

maximum value during the months of February and March. During the years 1 994 to 1 998, the 

maximum observed flow was of  334.8 m3/s in the month of February of 1994 and the minimum flow 

was 7.8 m3/s in the month of September of 1997. However, reports of maximum flows recorded were 

of up to 946 m3/seg in March of 1975, as long as the flow average recorded was of 62.2 m3/s in the 

years 1 965 to 2 000. 

2.4.2 Ground Water 

Groundwater has not been encountered to a depth of 100 m, the maximum depth explored, during the 

geotechnical investigation and geophysical evaluation at the site.  Based on piezometer information 

installed in the region, groundwater if present tends to flow toward the northeast to southwest toward 

the Pacific Ocean.  Groundwater near the coastline is considered brackish and does not have 

beneficial uses and for this reason the proposed project intends to use seawater as the only source of 

water for potable and plant operations. 

2.5 Natural Hazards 

The natural hazards associated with the study area include: earthquakes, tsunamis, cliff slope stability, 

and flooding.  

Earthquake Hazard 

The project site is located along the central coastline of Peru in a seismically active region that is 

related to the convergence of the Nazca and South America plates along the subduction zone.  

Consequently, Peru is one of the countries with the highest seismic risks in South America resulting 
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from the converging of these two plates.  Along the South American coastline from Colombia to 

Chile, the heavier Nazca plate is subducted under the lighter continental South American plate.  This 

tectonic crashing of the plates have forced the leading edge of the Nazca plate into the earth’s mantel, 

which have resulted in the formation of volcanic eruptions and the creation of the high seismic 

activity and the creation of the Andes Mountains.     

Numerous large subduction zone earthquakes ranging in moment magnitude (Mw) from Mw 8 from 

Mw 9.0 have been recorded (Wyss, 2000; West, 1999).  Between 1942 and 1996, earthquakes were 

recorded ranging in magnitude from V to VII on the Modified Mercalli (MM) scale.  The maximum 

historical earthquake observed in the area was MM IX (Alva et al., 1984).   

Historical earthquakes with epicenters located along the coast of Lima have included the following 

earthquakes: 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 2-5 shows the significant seismic events that have occurred 

in the central and south of Peru. 

Mercalli intensity is a subjective measure of earthquake strength, as opposed to magnitude.  Richter 

(1958) presents Wood and Neumann's scale of measurement for seismic intensity based on earlier 

work by Mercalli, Cancini, and Seiberg, known as the Modified Mercalli scale of 1931 (MM).  Table 

2-6 shows a description of the felt effects represented by each of the MM scale's grades.  Because of 

the limitations in various earthquake magnitude scales a new, more uniformly applicable extension of 

the magnitude scale, known as moment magnitude, or Mw was developed.  This scale, in particular, 

for very large earthquakes moment magnitude gives the most reliable estimate of earthquake size.  

The seismic activities along the continental crust zone, outside the plate interface area, have been 

observed to occur at shallow depths.  The seismic activity in this zone has been attributed to the 

potentially active Huaytapallana fault (Macharé et al., 1991), located northeast of Huancayo and at 

approximately 165 km east of the Project site.  Figure 2-6 presents a summary of spatial distribution 

of earthquake epicenters occurring at 70 km depth during the recorded period from 1963 to 2000. 

Figure 2-7 indicates the location of probable active faults (Huamán, 1999) in the vicinity of the 

Project site.  The following faults and proximity to the Project site include: the Huamaní fault (13 km 

from the Project site), the Ica fault (100 km ), the Condoray fault (130 km), and the Quinua-

Razuwilca fault (250 km).  
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Figure 2-8 shows the epicenters at the intermediate and deep zones located at depths of 71 to 300 km 

and the depths of 300 to 900 km, respectively.  (Castillo and Alva, 1993).  Figures 2-9 and 2-10 

presents a cross-section through the project site, showing the epicenter distribution.  

Tsunami Hazard 

The coastal zone of Peru including the Project site has experienced the effects of many destructive 

tsunamis (Silgado, 1974), with wave heights ranging from 2 to 20 m.  Table 2-7 presents the 

summary of significant earthquakes that have caused tsunamis in the Peruvian coast (Dorbath, 1990; 

Langer, 1995).  The earthquake of the year 1746, produced wave ranging from 15 to 20 m in height.  

Recent earthquakes of 1940, 1942, 1966, and 1974 have produced wave heights ranging between 1.6 

to 3 m (Dorbath et al., 1990) and the earthquake of 2001 (Mw=8.3) produced a wave height between 

7 and 8 m in cities of Camaná and Arequipa located south of the Project site (Tavera et al., 2001). 

Earthquakes with magnitudes greater than 7.5 Richter and an epicenter depth less than 60 km 

(Kuroiwa, 1983; Dorbath et al, 1990) located near the subduction zone, between the dorsal of Nazca 

fault and the Mendaña fault line (Dorbath et al, 1990; Langer et al, 1995) can cause a tsunami at the 

project area (see Figure 2-11).  

A study was conducted to estimate the character of tsunamis at the Pampa Melchorita site caused by 

earthquakes. Potential tsunamigenic characteristic earthquakes were identified and possible return 

periods were estimated and used to define models of ground deformation for use in hydrodynamic 

simulations to model tsunami heights and velocities in the vicinity of the planned breakwater and 

trestle. The detailed bathymetry and landform shapes for the Pampa Melchorita site were used in the 

study. The planned design for the breakwater and trestle system were included and tsunamis arriving 

from south, south-west and westerly directions were simulated. 

It was estimated that on event comparable in size to the 2001 Camana earthquake, but located closer 

to Pampa Melchorita, would have a return period of 60 years and result in a sea runup of up to 2 

meters in height with a current of 1.5 meters per second. Similarly, larger events, modeled after the 

1687 Pisco earthquake, would have a return period of 110 years and result in a runup of up to 8 

meters with currents of up to 2.5 meters per second. 
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Figure 2-11: Seismic Fracture Zones in the Central Area of Peru 
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REFERENCE:  Langer (1995). 
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Slope Stability 

The steep slopes of the coastal cliffs and the high seismic activity in the area pose potential slope 

instability.  A tsunami at the Project site could cause erosion of the beach and possibly undermine the 

toe of the cliff adding to the instability of the coastal cliffs (see Figure 2-12).  Equipment should be 

set back from the sea side.  In the vicinity of the plant, the cliff area should be shaped to provide a 

reduced slope down the original natural cliff for the pipeway and vehicle access to establish a safe 

angle of repose. Equipment such as the LNG Storage Tanks, compressors, etc. should be set back 

from the beginning of the new slope as an added measure to avoid any potential concern from 

landform instability from seismic activity or undercutting of the slope.  

Flooding 

The site is not subject to flooding due the lack of precipitation in the area and the distance from the 

closest drainage basins associated with the Cañete River, located 15 km to the northwest, and the 

Topara River, located 12 km to the southeast of the site, and the elevation of the project site relative 

to the surrounding area.  The Cansa Caballo Creek, located 3 km east of the Project site, is a dry bed 

creek most of the year and does not pose a flooding risk to the site.  In addition, the Pan American 

Highway provides a drainage divide that isolates the site from the creek (see Figure 2-13).  

2.6 Marine Environment 

2.6.1 Physiographic Aspects  

The area of influence for the marine baseline 

extends from Cañete River north of the Project site 

to Topara Creek, south of the Project site, and 3 km 

offshore as presented in Figure 1-1.  The marine 

environment along the area of influence of the 

project is greatly influenced by the regional 

coastline extending from the Callao Bay to the 

Paracas Peninsula as presented in the adjacent 

satellite image of the region. 
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The coastline from Callao Bay follows a general SSE orientation until Chincha Alta, south of the 

Project site, where the coastline orientation extends in a southerly direction to the Paracas Peninsula.  

The coastline is characterized by some prominent features such as the San Lorenzo Island just west of 

Lima at Callao Bay, which provides a natural breakwater to the Port of Peru.  

Other features along the northern coastline include the extension of land area offshore at Pucusana 

and Cerro Azul that provide protected inlets for local fishing vessels and the small islands outcrop 

along the coastline within 3 km of the shoreline.  These islands increase in numbers near the Paracas 

Peninsula and many function as sanctuaries for birds and marine mammals.  These islands were once 

part of a former barrier island that once paralleled the coastline and formed a protected shallow 

intercoastal waterway.   

The coastline at the project site is characterized by deeply incised coastal hills, alluvial fans, and wide 

beaches as depicted in Figure 2-14.  The coastal cliffs commencing at Punta Iguana consists of clayey 

soils ranging in elevation from 50 to 173 m with narrow sand beaches that extend for 40.28 km to the 

Port of Tambo de Mora.  Along this coastal stretch there are several beaches: Cóndor, Mulata, 

Melchorita, Del Zorro, El Turno, Jahuay, Carrizal.  At Jahuay Beach, located approximately 6 km 

south of the Project site lays a small beach resort, Wakama that consists of isolated summer homes. 

 

 

 

Figure 2-14. (Left) A schematic of coastal characteristics of the study area indicating the upland areas 
and coastal cliffs. (Right) Actual coastal characteristics of the Playa Melchorita. 
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2.6.2 Bathymetric 

The bathymetry and marine geophysical survey for the proposed LNG marine terminal is presented in 

Figure 2-15.  The bathymetric survey covered two areas designated as Grids 1 and 2.  Grid 1 

encompassed the pipeline trestle, loading platform, while Grid 2 encompassed the immediate 

approaches and the deep-water approach area. 

The Grid 1 study was conducted to characterize the seafloor and subsurface stratigraphy and geology, 

identify possible geohazards such as faults and zones of subsidence, and identify the presence of 

cultural artefacts or sunken vessels that could represent hazards to navigation or impact construction 

of the marine facility.  A combination of multi- and single-beam echo sounding, side-scanning sonar, 

and seismic reflection profiling techniques were used during this study.  The region study for Grid 2 

included confirming water depths and identifying hazards to navigation in the deep-water approach 

area using a combination of single- and multi-beam echo sounding techniques and side scanning 

sonar. 

The coverage area for Grid 1 consisted of a 3-km-wide area that extended 8-km offshore from the surf 

zone.  Approximately 420 km of bathymetric and geophysical data were acquired in Grid 1 with 

survey transects oriented parallel to the planned trestle alignment (perpendicular to the shoreline) and 

spaced at 50 to 100-m intervals.  The survey area for the Grid 2 deep-water approach area covered a 

radial distance of 10 nautical miles (18.5 km) seaward, from the outer edge of the planned offshore 

loading facilities. 

The bathymetric study reported an exceptionally uniform and relatively horizontal seafloor with a 

slope that increases in depth from 5 m near the surf zone to 34 m at the seaward edge of Grid 1.  The 

bathymetry survey for Grid 2 also reported a uniform seafloor, with the seafloor slope increasing at a 

constant grade from 15 to 105 m.  No unusual bathymetric features, such as bedrock outcrops or 

regional lineaments, were reported in the interpreted data.  

Based on the interpreted side-scan and seismic reflection data in the Grid 1 area, the seabed is 

mantled with fine-to-medium-grained sediment, except in the near shore area where gravel and 

cobbles were noted in localized discontinuous zones.  In addition, an increase in presence of organic 

material was noted on the seabed from the middle of the site and seaward.  





PERU LNG S.R.L. 2-25 029-4217 
LNG Export Project   July, 2003 
Pampa Melchorita, Perú  Chapter III 
 

Golder Associates 

A wedge of sediment, increasing in thickness from less than 1 m in the near shore area to 

approximately 22 m thick at a distance of 3.3 km from the shoreline was identified on the seismic 

reflection data.  Boring BH-1, conducted in this area, disclosed this wedge as surficial deposits of 

fine-grained silty sand.  The lower contact of this unit was reported as acoustically hard reflector that 

corresponds to a compact to very dense clayey sand and gravel material.  Below this contact, distinct 

seismic reflectors were more difficult to identify and were not contiguous.   

Seaward of the 16 m depth contour and at approximately the 22 m sediment isopach contour, the 

subsurface seismic subsurface penetration is limited to 5 to 12 m.  Two possible causes are the 

presence of dense sediment in the near surface, and/or the presence of organic debris and biogenic gas 

in the sediment. 

There was no interpreted evidence on the bathymetric or side-scan sonar data suggesting the presence 

of large sunken vessels, cultural artifacts or geohazards that might pose a risk to vessels or activities 

associated with construction of the trestle.  

2.6.3 Physical Characteristics of Marine Sediments 

To physically characterize marine sediments standard tests for soils classification were conducted. 

These commonly utilized tests in Engineering were used to know the granulometric characteristics, 

consistency limits and specific gravity of the sediment samples taken at the study area.  

Granulometry and Plasticity  

The granulometric characteristics have been obtained using the methods of Sieve Analysis (ASTM-

D2487) for the coarse fraction of sediments whose particles were bigger to the mesh number 200 

(0.075 mm) and Sedimentation Analysis (ASTM-D422) for the fine fraction of sediments which had a 

granulometric distribution under the sieve number 200 (0.075 mm) up to smaller grain size of  0.001 

mm.  

To define the presence of silts and clays the System of Group Classification by AASHTO (T-88) was 

utilized; in our particular case it has been considered the fine fraction which defines silts among a 

particle size of 0.075 mm to 0.005mm and the clays from 0.005mm to 0.001 mm. Additionally these 

classification system considers as colloids all the smaller material to 0.001 mm , finer than the silts 

and clays respectively.  
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The consistency limits or Atterberg Limit´s are defined by two variables: The Plasticity Limit (PL) 

defined as the humidity content below which it is consider that soils have no longer plasticity and the 

Liquid Limit (LL) as the humidity content below which it is consider that soils have plasticity up to 

the point where this soil humidity content is close to turn into a viscous fluid. The index of plasticity 

(IP) it associates these two previously aforementioned variables to a plasticity chart developed by A. 

Casagrande (1910) in which it is reflects the proportion of clay in the fine portion under analysis.  

The results of the analysis shows the presence of materials type SM (silty sands) in the bottom of the 

study area according to the U.S.S.C classification (Unified System of Soils Classification ASTM-

D2487). This classification is corroborated by the off-shore geophysical works carried out by Golder 

Associates in October 2002 in which it is reported that superficial sediments are primarily sands of 

fine grain and materials such as gravels and smooth cobblestones were only detected in areas near to 

the shoreline by the side scan sonar.  

Likewise the on-shore geotechnical investigation for foundations also carried out by Golder in 

October of the 2002 indicated that sub-superficial conditions of the studied terrain it is of alluvial 

origin formed by thinner cemented superficial Eolic Deposits of the type SM (silty sands) and SP-SM 

(poorly grade silty sands) with lenses of fine materials ML (silt) and CL (clays) to variable depths 

from 0.3 meters to 6 meters.  

The average percentage of sands found at stations T2-12 m (M-1), T2-16 m (M-1), T3-15 m (S-1) and 

T3-16 m (M-1) was 85% and the average of fine material was 15%. It was only in the sample from 

T3-12 m (M-1) where the percentage of sands was 70.1% and the percentage of fine material 29.9 % 

was greater than the average found on the previous samples. The humidities vary from 30.7% and 

37.5% and the specific gravity between 2,70 and 2,75.  

Regarding the Total Suspended Solids value, the highest values are located in the bottom sampling 

carried out at the stations T2-12 m (71 mg/L) and T3-16 m (49 mg/L). These values are lower at 

bottom sampling stations T2-16 m (17 mg/l) and T3-12 m (27mg/l).  

The granulometric results using the hydrometer method has shown a greater portion of fine silts than 

fine clay in the analyzed samples from stations T3-15 m (S-1) and T3-12 m (M-1) according to 

ASSHTO T-88. It is important to highlight that these fines have no plastic characteristics according to 

the Consistency Limits carried out where non plasticity (NP) values were produced for the index of 
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plasticity (IP); this indicates that none to almost none presence of clays was found in the sediment 

sample ( see Table 2-8).  

The total results from the physical characterization of the sediment samples as well as for the TSS 

values obtained during the marine biological sampling can be revised at Table 2-9.  

Currents and Bottom Erosion   

The current speeds found during the marine biological sampling conducted in this study could 

generate certain erosion above the 20 cm/s estimated as a permissible value in muddy bottoms if they 

exists in the area. Speeds of bottom currents reported in other transects (T1,T4,T5,T7) at the 

perimeter of the trestle present values between 8.78 cm/s and 10.63 cm/s. These conservative values 

would not produce erosion in the bottom but other associated factors as turbulence in the area could 

cause turbidity maintaining the particles in constant suspension.  

In the case of carrying out a dredged work, the silty sand material (SM) of fine characteristics found 

in the study area, according to the Stokes law, will have a falling speed of average < to 5 cm/s at 

calmed waters. The law doesn't take into account the turbulence of the area among other factors that it 

could delay the process of deposit of the particles thru the time or generating the transport of the 

particles towards the surface where greater current speeds would be originating a bigger distribution 

of sediments in the area. The election of the adequate dredging equipment should take into account 

the sediment plume that can be produced and the greater distances that it can cover from the disturbed 

area.  

2.6.4 Current and Tides 

The currents of the South Pacific show the effects of the atmosphere anticyclonic circulation.  Two 

major currents are present along the west coast of South America: the South Equatorial Current and 

the Peru or Humboldt Current. 

The South Equatorial Current flows east to west just south of the Equatorial Countercurrent that on 

reaching its western limit, turns south and flows along Australia’s east coast until it reaches the West 

Wind Drift Current that flows across the Pacific Ocean along the 50th parallel and flows north as the 

Peru or Humboldt Current.   At 7 or 6° south latitude (Pimentel, Bayóvar) the current turns to the 
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west toward the Galapagos Islands and follows a NW-W direction changing its name to South Pacific 

Equatorial Current and completing the circuit. 

The Humboldt Current has a general direction of south to northwest-north northwest, with local 

variations and with an average speed of 30 km per day.  The Humboldt Current system is one of the 

major upwelling systems of the world responsible for high levels of organic production, cold, low 

salinity waters flowing between the coast and 1,000-km offshore.  The coast of Chile and Peru as a 

result of the Humboldt Current is recognized as the most productive marine ecosystems in the world 

with the upwelling effect bringing nutrient-rich water to the surface.  Approximately 18 to 20 percent 

of the world’s fish comes from the marine ecosystem affected by the Humboldt Current. 

The average monthly direction of surficial currents in the study area as a function of time (January 

2002 to July 2002) is presented in Figure 2-16.  The surficial currents in the region between Tambo 

de Mora and Cañete generally have a south-north direction during the majority of the year except 

during summer months (January and February) where the direction is predominantly from the north 

and a maximum speed of 0.55 knots. 

 

Figure 2-16. Monthly Distribution of the Direction of Currents (January to July 2002). 

 

The coastline in the vicinity of the Project from the surf zone to 30-m offshore is greatly affected by 

the wind and wave action.  The Pampa Melchorita area is characterized with incoming waves with 

varying angles, which generate long shore and rip currents as shown on Figure 2-17.  These types of 

currents occurring near the beach provide a mechanism for sediment transport.  Rip currents (or 

currents returning to the sea) have the affect of transporting sediments to the sea resulting in steeper 
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beach slopes near shore, while the long shore currents provide the mechanism of transporting 

sediments from rivers discharging to the Pacific Ocean such as the Cañete River.  

Figure 2-17. Circulation Model of Pampa Melchorita Beach  

Tides 

The tidal influence in the project area is minor.  The tide is semi-diurnal, with mean amplitudes of 

0.58 m.  The forced tides reach mean values of 0.76 m.  

2.6.5 Water Masses 

Surface Water Masses  

The Peruvian coastal waters are subject to the influence of upwelling and mixing of water.  These 

masses of water have been designated names based on their origin and salinity concentrations by Zuta 

and Guillén (1970).  Figure 2-18 presents the location of these water masses during normal conditions 

and during the periods where the El Niño is in full force.   
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Figure 2-18. Distribution  of  Surface  Water  Masses  in  the  Peruvian  Pacific  during  Normal  and  
El Niño  conditions 

ATS (Tropical Surface Waters) - These waters are generally present north of latitude 4ºS, and can 

advance southerly  when “El Niño” phenomenon occurs.  These waters have an equal temperature 

(homothermal) and equal salinity (homohaline) surface layer of up to 20 m of thickness, located over 

a huge thermocline. 

AES (Equatorial Surface Waters) - These waters are generally present north of latitude 6ºS.  

Similarly to ATS , these waters have an equal temperature (homothermal) and equal salinity 

(homohaline) surface layer of approximately 20 m of thickness over a thermocline.  The AES masses 

extend more toward the North in autumn and in winter by the effect of the intense flow of the 

Peruvian Coast Current, which is reinforced by the upwelling that is developed between 4-6ºS. 

ASS (Subtropical Surface Waters) - These waters extend along the Peruvian coast with significant 

movement toward the coast during the four seasons near Supe and Pisco in summer and winter and 

near Chimbote and Callao in autumn and spring.  The variation in temperature between summer and 

winter can be significant. 
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ACF (Coastal Cold Waters) - These waters are present along the Project site coastal area and 

generally have salinity ranging from 34.8 to 35.1 percent and lower temperatures when compared 

with the other water masses, since they are affected by an intense upwelling. 

Both ATS (Tropical Surface Waters) and ASS (Subtropical Surface Waters) are poor in nutrients. 

Only coastal cold waters (ACF) are exceptionally rich in nutrients by effect of upwelling. 

2.6.6 Surface Sea Temperature (SST) 

 

Figure 2-19. Monthly  Distribution  of  Surface  Water Temperatures (August 2001 to July 2002).(ref: 
AVHRR (Advanced Very High Resolution Radiometer) sensor of the NOAA polar orbit satellites) 

 

Figure 2-19 presents isotherms of surface sea temperature (SST) as interpreted from satellite images 

that indicate a variation in temperature along the coastline of the Project site with little to no 

latitudinal variations.  The coldest water temperatures are generally occur from August to December, 

with a range of temperatures from 16 to 18 °C, reaching a maximum temperature of 22 °C in the 

months of March and April.  Figure 2-19 demonstrates that the transition period from warm to cold 

temperatures is faster than the transition period from cold to warm temperatures at the end of the year. 

Similar distribution of surface seawater temperatures were measured at the Port of Pisco as presented 

in the Figure 2-20. 
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Figure 2-20. Surface Seawater Temperatures Measurements at the Port of Pisco (Source: Boletín 
Semanal IMARPE) 
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Table 2-1.  Local Stratigraphy of the Pampa Melchorita 

Er
a 

Pe
ri

od
 

Ep
oc

h 

Unit Description 

Eolian Deposits (Qr-e)  
Loose sand with incrustations and cemented sand lenses with salts. 

Beach Deposits (Qr-m) Gravel and loose sand deposit by marine action. 

Colluvial Deposits (Qr-col) Collapsed alluvial terraces, debris cones. 

C
en

oz
oi

c 
Q

ua
te

rn
ar

y 
H

ol
oc

en
e 

Alluvial Deposits (Qr-al) Clay, sand and rounded gravel layers 

  Pl
ei

st
oc

en
 

CAÑETE Formation  (Qp-C) Conglomerate, rounded gravels and slightly cemented 

 

Table 2-2. Soils Classification at Regional and Local Study Area 

Soil Taxonomy  (1994) Fao  (1994) 

Order Sub-Order Great Group Great Group 
Soils 

Fluvent Torrifluvent Fluvisols Herbay, Ribereño Seco,  
Planicie,  

Orthent Torriorthent Regosol San Jerónimo, Chacramar ENTISOL 

Psamment Torripsamment Regosol 
Pasamayo, Arenal, Jaguay Alto, 
Venturosa, 
Lomadas 

ARIDISOL Orthid Salorthid Solonchaks 

Melchorita, Terraza Antigua, 
Ñoco Bajo, Cooperativa, Piaña, 
Clarita, Cinco Cruces, Cruz 
Pampa, Granja 
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Table 2-3.  Major Use of Soils at Regional and Local Level 

Major Use Capacity 

Group Class Subclass 

Symbol Major Use Symbol
Agricultural 

Value  
Symbol Limiting Factors 

A2s Soil restriction  

A2s(r) 
Soil restriction and lack of 
available water for irrigation  

A2 Medium 

A2sl(r) Soil restriction 

A3s Soil restriction 

A3sl Soil restriction and salt content  

A3slw 
Soil restriction, salt content and 
poor drainage  

A3s(r) 
Soil restriction and lack of water 
for irrigation  

A 
Land fitted 
for clean 
cultivation  

A3 Low 

A3sl(r) 
Soil restriction, salinity restrictions 
and lack of water for irrigation 

C3s (r) 
Soil restriction and lack of water 
for irrigation 

C3se (r)
Soil and erosion restrictions and 
lack of water for irrigation. 

C 

Land fitted 
for 
permanent 
cultivation  

C3 Low 

C3sl(r) 
Soil, erosion and salinity 
restrictions. Obligatory irrigation. 

F 
Land fitted 
for Forestry 

F3 Low F3sl(r) 
Soil and salinity restrictions. 
Obligatory irrigation. 

P2 Medium P2s (r) 
Soil restriction. Obligatory 
irrigation.  

P 
Land fitted 
for pasture  

P3 Low P3sl (r) 
Soil and salinity restrictions. 
Obligatory irrigation 

X 
Protected 
Land 

  
Xs 

Xse 
Soil restrictions. Soil and erosion 
restrictions. 
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Table 2-4. Average monthly flows registered at Socsi Hydrometric Station in the Cañete River 
(m3/seg)  

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1994 151 334.8 211.1 74.7 64.7 30.2 19.8 17.1 12.4 10.9 19.3 17.2 

1995 23.2 106.3 195.6 52. 123.5 16.2 11.7 9 8.9 10.3 24.7 25.2 

1996 133 176.3 184.3 122.3 48.2 17.3 13.6 9.3 9.3 9.5 11.3 19.7 

1997 87 150.7 80.1 20.4 16.5 13.1 10.5 9 7.8 8.7 25.1 73.9 

1998 184.1 189.1 217.2 135.7 29.5 17.3 16.1 13.7 11.7 11.9 14.7 30 
Source: SENAMHI  

 

Table 2-5.  Intensities Observed in the Project Area 

Date Magnitude 
Intensity Mm In The 

Project Area 
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 Salgado, 1978 

08/24/1942 Ms 8.2 VI-VII Salgado, 1978 

10/17/1966 Ms 7.5 VI Salgado, 1978 

10/03/1974 Mw 8.1 VI-VII 
Gieseche, L. Ocola and Silgado, 

1980 

04/18/1993 Mw 6.4 IV P. Huaco and 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 
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Table 2-6. Earthquake Measurements and Effects  

Intensity Magnitude 
Horizontal Ground 

Acceleration 
Estimated UBC 

Zoning 
Human Reactions and Damages 

[Modified Mercalli 
Scale (abridged) 
1931] 

(Richter Scale) 
(Assumed Approximate 
Acceleration) 

(Uniform 
Building Code 
1982) 

(Effects in Term of Life and Property) 

I 2.0   Felt only by few in especially favorable circumstances. 

II    
Felt only by few at rest, especially on upper floors.  
Delicately suspended objects may swing. 

III 3.0  Zone 0 

Felt quite noticeably indoors, especially on upper floors.  
Many do not recognize as earthquake.  Standing cars may 
rock slightly.  Vibrations seem like a truck passing.  Duration 
may be estimated. 

IV 4.0 0.0069 g  

Daytime felt indoors by many and outside by few.  At night 
some awakened.  Dishes, windows, doors disturbed.  Walls 
creak.  Standing cars rock considerably.  Sensation like a 
heavy truck striking building. 

V  0.0150 g Zone 1 

Felt by nearly all, many awakened.  Some dishes, windows, 
etc. broken.  Some cracked plaster.  Unstable objects 
overturned.  Trees, poles, disturbed.  Pendulum clocks may 
stop. 

VI 5.0 0.0322 g  
Felt by all.  Many frightened and run outside.  Some 
movement of heavy furniture.  Few cases of fallen plaster and 
damaged chimney, but slight. 

VII 6.0 0.0694 g Zone 2 All run outdoors.  Negligible damage in well-designed and 
well-constructed buildings.  Slight to moderate in normal 
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Intensity Magnitude 
Horizontal Ground 

Acceleration 
Estimated UBC 

Zoning 
Human Reactions and Damages 

buildings, considerable in badly built structures, some broken 
chimneys.  Shock noticed by drivers. 

VIII  0.1498 g  

Slight damage to a seismically designed structures; 
considerable in ordinary and partial collapse; great damage in 
poorly built.  Panel walls thrown from framed structures.  
Fall of chimneys, columns, walls.  Heavy furniture 
overturned.  Disturbs drivers.  Small quantities of sand and 
mud ejected. 

IX 7.0 0.3221 g Zone 3 

Considerable damage to specially designed structures.  Well 
designed frame structures out of plumb.  Partial collapse of 
substantial buildings.  Buildings shifted off foundations.  
Ground conspicuously cracked.  Underground pipes broken. 

X  0.694 g Zone 4 

Some well-built wooden structures destroyed.  Most masonry 
and frame structures destroyed with foundations.  Rails bent.  
Landslides considerable from riverbanks.  Sand and mud 
shifted.  Water slopped over banks. 

XI 8.0 1,498 g  

Few, if any, structures standing.  Bridges down.  Broad 
fissures in ground.  Underground pipelines completely out of 
service.  Rails greatly bent.  Earth slumps and landslips on 
soft ground.  

XII  3.221 g  
Damage total.  Waves seen on ground surface.  Objects 
thrown upwards into the air.  Riverbeds displaced.  
Numerous and extensive landslides.   
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Table 2-7.  Significant Earthquakes in the Central and South Zones of Peru 

Location (2) 
Rupture 

Longitude 

Height of 
the 

Tsunami 

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=500km for the event of year 1868 has been obtained from the longitude along the coast of Zone VIII. 

                                                      

(1)  Dorbath, 1990, Langer, 1995. 

(2)  Silgado, 1978. 
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Table 2-8. Distribution of Bottom Sediments using the Hydrometer Method < mesh 200  

Station: T3-15m  Station: T3-12m  

Sample: S -1/M-1  Sample: M-1  

Mesh 
Opening  

(mm)  

Cumulative
%  

that goes thru 

Fine 

Material  

Mesh 
Opening  

(mm)  

Cumulative
%  

that goes thru  
Fine Material 

0.06533  10.00   0.067302  21.1   

0.0555  6.70   0.056630  14.2   

0.04915  5.10   0.049222  13.1   

0.03496  4.40   0.034931  11.9   

0.02486  3.90  Silt  0.025070  8.2  Silt  

0.01769  3.40   0.017752  7.8   

0.01297  3.00   0.012982  7.3   

0.00919  2.80   0.009210  7.1   

0.00651  2.60   0.006264  6.9   

0.00497  2.50   0.003935  6.6  Clay  

0.00157  2.50  Clay  0.003266  6.4   
Notes:  
 - Hydrometer Method based on ASTM D-422  
 - The classification of the fine material was based on ASSHTO T-89 for group.  
 - The fine part of the samples is only presented with respect to 100% of the total.  
 - The coarse portion > Mesh No. 200. 
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Table 2-9. Analysis of Total Suspended Solids and Granulometry in Pampa Melchorita 

UTM 
Coordinates 
(WGS-84) 

Size of Grain 
Atterberg 

Limit 
Specific 

Station 

No. 

East  North  

No. of 
Sample (1) 

Depth 

(m) 
Depth
Level 

TSS 

(mg/L)

No. of 
Sample 

(2) 

USSC 
Clasific.

W 
(%) 

Gravels Sands Fines  
L

L 

L

P 

I

P 

Gravity 

(SG)  

Date of 
Sampling 

T3-15m 357239 8533298 S-1 15.00 Bottom - M-1 SM 30.7 0.00 85.6 14.4 NP NP NP 2.70 21/06/2002 

T2-A/ Surface 0.00 Surface < 5 - - - - - - - - - - - 

T2-A/8m 8.00 Mid < 5 - - - - - - - - - - - T2-16m 357009 8532348 

T2-A/16m 16.00 Bottom 17 M-1 SM 34.8 0.00 85.3 14.7 NP NP NP - 23/06/2002 

T2-B/Surface 0.00 Surface 6 - - - - - - - - - - - 

T2-B/6m 6.00 Mid 8 - - - - - - - - - - - T2-12m 358259 8533596 

T2-B/12m 12.00 Bottom 71 M-1 SM 36.5 0.00 86.6 13.4 NP NP NP - 23/06/2002 

T3-A/Surface 0.00 Surface < 5 - - - - - - - - - - - 

T3-A/08 8.00 Mid < 5 - - - - - - - - - - - T3-16m 356376 8532709 

T3-A/16m 16.00 Bottom 49 M-1 SM 34.7 0.00 82.5 17.5 NP NP NP - 23/06/2002 

T3-B/Surface 0.00 Surface 8 -  - - - - - - - - - 

T3-B/6m 6.00 Mid 6 - - - - - - - - - - - T3-12m 357934 8533977 

T3-B/12m 12.00 Bottom 27 M-1 SM 37.5 0.00 70.1 29.9 NP NP NP 2.75 23/06/2002 

Notes:  
 - The No. of Sample (1) corresponds to the seawater samples for total suspended solids analysis (TSS).  
 - The No. of Sample (2) corresponds to the sediment samples for granulometric analysis.  
 - The method for TSS is: Standard Method for the examination of Water and Waste Water APHA/AWWA/WEF 19th Ed.1995.  
 - The physical characterization of the sediments is based on ASTM D-2216, D-421, D-2487,D-4318 and D-854.  
-  The location of the stations is according to the marine biological survey conducted during this EIA.  
- The station T3-15m was not part of this marine biological survey and it is related to the sediment sample S-1 taken by FUGROS-GEOS dated 21-06-02.  
- T2 is a lineal transept located at 500m to the south of the central axis of the projected jetty .T2 A it is the sampling area to a depth of 16m and T2B to a depth of 12m.  
- T3 is a lineal transept located on the central axis of the projected jetty.T3 A it is the sampling area to a depth of 16m and T3B to a depth of 12m. 
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3.0 BIOLOGICAL ENVIRONMENT  

3.1 Terrestrial Ecosystem  

The regional and local study area is located in the bio-geographic unit of Peru known as a coastal 

desert.  The coastal desert of central Peru is characterized by the absence of precipitation, with only 

drizzles in the areas near the sea.  Since the interior lands along the coast do not have drizzles and 

precipitation, the vegetation is very scarce or absent. Regarding vegetation, the coastal desert of 

central Peru has small areas with the following communities: i) Hillocks, (ii) Tillandsia fields 

(“Tillandsiales”), iii) Wet rocks near the sea, iv) Grass fields (“Gramadales”), v) Riverside woodlands  

and,  vi) “algarrobo” woods (Prosopis cf. pallida) especially in the Department of Ica.  Of these 

communities, the hillocks and the riverside woodlands are more diverse with fauna and flora. The 

vegetation is absent in the greatest part of the coastal desert of central Peru. 

According to the ecological map of Peru (ONERN, 1996), the study area is in the life zone called 

“Dry Subtropical Desert” (Desierto Desecado subtropical). It has an annual precipitation ranging from 

15 to 31 mm corresponding to the condensation of the coastal fogs, and a temperature ranging from 

13 and 28 °C. The Thornthwaite method (Senamhi, 1988) describes very well the climate of the study 

area, corresponding to E(d)B’1 H3 , having the following characteristics: 

•  Effective Precipitation: Arid  

•  Precipitation distribution during the year: Absence of rains in all the seasons,  

•  Temperature efficiency: Semi-hot,  

•  Atmospheric Humidity: Humid  

3.1.1 Flora 

The study area comprises the coastal desert located between the south of Cañete River and the north 

of Topara Creek. It is a relatively flat area, near the sea but separated from it by high cliffs. However, 

in the area of influence at the Cañete River (north of Pampa Clarita), the presence of riverside 

woodland moderately modified by agriculture was observed. A total of 113 plants were observed in 

the study area, 49 species of cultivated plants (Table 3-1), and 84 species of non-cultivated plants, 

most of them comprised of plants that are classified weeds (Table 3-2). In Pampa Melchorita the flora 

is very scarce with only a few small areas with Tillandsia fields noted, as well as the presence of 

lichens at the top of some hills at the southeast side of the property. 
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The  “Tillandsia fields” constituted mainly by the Bromeliaceae plant known as “cardo de las lomas” 

Tillandsia latifolia, are located on sandy soils, sometimes in flat and uniform terrains (Figure 3-1) or 

on small undulations of the terrain (Figure 3-2). These plants have a distribution pattern in form of 

“patches” and within them the plants grow forming more or less parallel rows (Figure 3-3). This 

layout allows a better absorption of the atmospheric humidity by the leaf hairs. Additionally, lichens 

such as Buellia sp. and Chrysothrix sp. grow over the dead plants (Table 3-3, Figure 3-4).  It is 

estimated that the “Tillandsia fields” cover an area of approximate 2,500 m2 in the Pampa Melchorita 

study area. The Tillandsia latifolia is an endemic plant of Peru, reported in the departments of La 

Libertad, Ancash, Ica, Lima, Piura and Tacna. 

At the upper part of some of the hills in the study area, five species of lichens were also observed 

growing sparcely over the rocks (see list of species at Table 3-3). 

Figure 3-1. Tilandsials over sandy soils                     Figure 3-2. Tilandsials over undulating terrain 

Figure 3-3. Distribution of Tilandsials                       Figure 3-4.  Tilandsial – Lichen Association
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3.1.2 Fauna 

Turkey buzzards (“black-head turkey buzzard” Coragyps atratus and “red-head turkey buzard” 

Cathartes aura,) and seagulls (“Peruvian seagull” Larus belcheri and “Dominican seagull” Larus 

dominicanus) were commonly observed at the desert areas, and near the cultivated areas, doves 

(“Cuculí” Zenaida meloda), hummingbirds (“Amazilia costeña” Amazilia amazilia,) and “Chisco” 

(Mimus longicaudatus) were also observed.  

The marine fauna (birds and mammals) associated with the study area, identified during the autumn 

and spring surveys conducted in the year 2002 are described in a greater detail at section 3.2.2.3 of 

this chapter. Some of the marine species (birds, mammals and reptiles) observed during surveys or 

seen by local fisherman are migratory species that uses the study area as part of their migratory routes 

but no evidences of their mating or feeding grounds were encountered at the projected plant site and 

vicinities. Also, some of this species are listed at the national and international protected species lists 

(see Table 15 in Chapter Four). 

During the terrestrial surveys, footprints of Rattus sp were observed mainly at the edge of the cliffs; 

the presence of some other species was not recorded during the surveys, but according to the literature 

reviewed the following species could be present at coastal desert areas of central Peru: mice of the 

genus Phyllotis, “zorro costeño” or “Coastal fox” Lycalopex sechurae, and the reptiles Microlophus 

peruvianus, Microlophus Teresiae, Phyllodactylus gersophygus and Alsophis elegans; neither of this 

species are listed as protected species in Perú by the Supreme Decree No.013-99-AG. 

3.2 Marine Ecosystem  

To characterize the marine environment at the study area, the proposed trestle was used as a reference 

point to set a grid of marine sampling stations for the evaluation of inter-tidal and Subtidal 

communities. The southern boundary of the grid was located 1500 meters of the proposed trestle 

structure and the northern boundary at 3000 meters from the same structure, this grid also extended 

offshore from the shoreline to a water depth of 17 meters. The sampling was conducted in two 

periods of the year, June of 2002 and October of 2002 to seasonally characterize the autumn and 

spring periods, respectively.    
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3.2.1 Sampling Methodology  

The sampling grid was initially defined for the autumn sampling period (June 2002) as a set of seven 

(7) transect lines extending at an angle of 240º from the shoreline to an offshore position defined at 

the water depth of 17 meters (see Figure 3-5). The projected trestle was designated as the transect 

number 3 (T3) on this original sampling grid. Later, during the spring sampling period (October 

2002), the sampling grid was modified to include a new transect line so a total of 8 transect lines were 

sampled during this period. The subsequent modification of the sampling grid consisted of changing 

the positions of the initially designated transect lines 5, 6 and 7 (designated as T5, T6 and T7) to 

insert a new transect line as shown on Figure 3-6. The UTM coordinates of the surveyed stations 

during autumn and spring periods are shown on Tables 3-4 and 3-5, respectively.  

The marine survey area, depicted by the transect lines, is comprised of two types of environments, 

corresponding to the shoreline where organisms highly interact with the tides (intertidal zone) and to 

the submerged area with where there is very little influence from tidal variations, the so called 

subtidal zone.  Although these two types of environments appear to be distinct, they interact in the 

trophic chain, as a whole ecosystem forming a sandy beach environment such as is the case at Pampa 

Melchorita.   
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Figure 3-5: Autumn Sampling Stations (Grid 1), June 2002 
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Figure 3-6: Spring Sampling Stations (Grid 2), October 2002 
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Each intertidal sampling station was further subdivided into four sampling zones consisting of: 1) the 

dry zone (Z SEC), 2) retention zone (Z RET), 3) upwelling zone (Z RES) and 4) saturation zone (Z 

SAT) as depicted on Figure 3-7.   

 
Figure 3-7.  Intertidal Sampling Zone at Sandy Beach 

Sampling in the subtidal zone was conducted at locations along transects that correspond to water 

depths of 6, 10, 12, 16 and 17 m.  At each of these locations, samples were collected at three intervals 

at the following water column levels surface, medium and bottom. A total of 25 sampling stations 

were evaluated during the autumn sampling period and 32 stations during the spring period (See 

Figure 3-8). 

Figure 3-8. Subtidal Sampling Zone Water Column Levels: Surface (NS), Midlevel (NM) and Bottom 
(NF) 
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The main parameters, collection methods and analysis utilized during the sampling periods at the 

intertidal zone in Pampa Melchorita are described in the following Table: 

Parameters Method Of Collection Method Of Analysis 

Benthos  
Penchazade Tube of 0.0269 m2

and sample preserved in 
Formaline to 7% 

 Quantitative and Qualitative of species in 
laboratory 

Chlorophyll 
Dark Bottle of 500 ml and 
maintained cold 

Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Temperature Thermometer KALHSICO Field record. 

pH PAMPEHA reactive strips Field record. 

Granulometry Core Tube ASTMs D422 

Substrate 
Inclination 

Water levels Field record of the slope. 

Substrate 
Penetrability 

Penetrability rod. Field record. 

Suspended 
Solids 

250 ml bottles and maintain cold. 
Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Total 
Phosphorus 

300 ml bottles with 1 ml of 
Sulfuric Acid  

Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Organic 
Nitrogen 

300 ml bottles with 1 ml of 
Sulfuric Acid   

Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 
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Parameters Method Of Collection Method Of Analysis 

Total Nitrogen 
300 ml bottles with 1 ml of 
Sulfuric Acid  

Standard Methods for the Examination of Water
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Pesticides 1 litre bottles and maintain cold 

Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. The following 10 organic- chlorinated 
pesticides were analyzed: Lindano, heptacloro, 
aldrin, deldrin, endrin, endosulfan, metoxicloro, 
p.p-DDE, p.p-DDD, p.p-DDT. 

BOD 1 litre bottles and maintain cold 
Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Parasites 2 L bottles with formaline to 10 %
Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Total Coliforms 250 ml bottles and maintain cold 
Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Fecal Coliforms 250 ml bottles and maintain cold 
Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Birds and 
Mammals 

Transect  survey account Quantitative of species in the field. 
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The main parameters, collection methods and analysis utilized during the sampling periods at the 

subtidal zone in Pampa Melchorita are described in the following Table: 

Parameters Method Of Collection Method Of Analysis 

Benthos 
Van-Veen Dredge of 0.025 m2

and 2 quadrats of 1 m2 . Samples 
are 0.5 and 1.0 ml filtered.  

Quantitative and Qualitative of species at  
laboratory. 

Chlorophyll 
 Dark glass of 500 ml maintain 
cold. 

Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Primary 
Productivity-
Phytoplankton 

Niskin Bottle (at 3 water levels: 
surficial, medium and bottom) 

Quantitative and Qualitative of species at 
laboratory. 

Secondary 
Productivity-
Zooplankton 

Net of  75 microns. Simples are 
preserve in formaline at 7% (1 
water level: Superficial) 

Quantitative and Qualitative of species at 
laboratory. 

Temperature 
Sub-aquatic Thermometer (3 
water levels: superficial, medium 
and bottom) 

 Field record. 

pH PAMPEHA reactive strips Field record 

 Dissolved Oxygen 
 From water samples at 3 levels: 
superficial, medium and bottom 

Modified Method of WINKLER by CARRIT and 
CARPENTER 1966.  

Salinity 
Niskin Bottle (3 water levels: 
superficial, medium and bottom) 

 Meter brand KALHSICO RS 1 

Sulfates 500 ml bottles and maintain cold 
Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Marine Circulation 
Drifters at 2 water levels: surface 
and bottom 

Currents measure by Lagrange Method 

Suspended Solids 250 ml bottles and maintain cold Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
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Parameters Method Of Collection Method Of Analysis 

1995. 

Total Phosphorus 
300 ml bottles with 1 ml of 
Sulfuric Acid.  

Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Organic Nitrogen 
300 ml bottles with 1 ml of 
Sulfuric Acid.  

Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Total Nitrogen 
 300 ml bottles with 1 ml of 
Sulfuric Acid.  

Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Pesticides 1 litre bottles and preserve cold  
Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

BOD 1 litre bottles and preserve cold 
Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Parasites 
2 L bottles preserve in formaline 
to 10 % 

Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Total Coliforms 250 ml bottles maintain cold  
Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Fecal Coliforms 250 ml bottles maintain cold 
Standard Methods for the Examination of Water 
and Wastewater APHA/AWWA/WEF 19TH Ed. 
1995. 

Fishes 
Surveys with artisanal fisherman 
and direct fishing with bottom 
lines and nets 

 Quantitative and qualitative of species in the 
field. 
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3.2.2 Results of Autumn and Spring Marine Samplings 

3.2.2.1 Intertidal Zone 

Physical, Chemical and Microbiological Parameters  

The results of the physical, chemical and microbiological parameters analyzed during the autumn 

sampling period are shown at Tables 3-6, 3-7 and 3-8. The results of the spring sampling period are 

shown in Tables 3-9, 3-10 and 3-11. 

The following Table summarizes the parameters analyzed in both sampling periods:  

Parameter Autumn Spring 

Physical and Chemical Parameters  of Water Quality 

PH 7.0 y 7.5 7.0 y 7.7 

Hardness  6581 mg/L 

Total Suspended Solids 9 mg/L 17 mg/L 

Total Nitrogen 0.10 mg/L 0.29 mg/L 

Organic Nitrogen 0.10 mg/L 0.2 mg/L 

Total Phosphorus 0.05 mg/L 0.13 mg/L 

Chlorophyll 0.031 mg/L 0.005 mg/L 

Granulometric Analysis 
of Sediments 

At saturation zone 25 m on shore; 
transect 2 shows fine particles 
(Sieve No. 10), transect 7 shows 
particles of greater size (Sieve No. 
4). 

At saturation zone 40 m on shore; 
transect 1 shows fine particles 
(Sieve No. 40), transect 8 shows 
particles less fine (Sieve No. 40) 

Pesticide Analysis Below detection limit of method 
Below detection limit of method. 
Observed slightly increase on the 
value of the pesticide ALDRIN. 

Micro-Biological and Pollution Parameters 

Fecales and Total 
Coliforms <2 NMP/100 ml <2 NMP/100 ml 

Parasites Analysis Free of parasites Free of parasites. 

BOD5 1.00 mg/L 1.00 mg/L 
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Biological Aspects  

•  Benthic Community in Autumn 

A total of 16 taxonomic units were identified, among mollusks, crustaceans, nemerteans, polychaetes 

and other groups of minor invertebrates typical of a sandy beach with the groups of highest 

abundance being the polychaetes and crustaceans.  The most abundant species within the group of 

polychaetes were Hemipodus triannulatus and Glicera sp., which were found in all of the sampling 

zones. In the group of crustaceans the most important species found were Excirollana brasilensis and 

Emerita analoga. 

The diversity of macro benthos at the beach zone ranged from 0.12 to 1.98 bits/individual in the area. 

These values are representative of zones with a low diversity of species. A typical characteristic of 

this type of ecosystem (see Figure 3-9). 

The highest value of diversity was found at the saturation zone of transect 4; on the other transects, 

the highest values occurred at the retention and the upwelling zone. 

 
Figure 3-9. Variations of the Diversity Index (H´) of the Macro-Benthos at the Sandy Beach versus results 

on each Sampling Station.  Pampa Melchorita, Autumn 2002. 

The dendogram to 50% of similarity shows the existence of six (6) groups defined by the inclination 

of the beach (slope), strong hydrodynamics of the site (at saturation and upwelling zone) and the size 

of the particle sediment as it was visually characterized (see Figure 3-10). 
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Figure 3-10. Cluster Analysis of the Macro Benthos of the Sandy Beach.  Playa Melchorita.  Autumn 
2002. 

The composition of the macro-benthos at the sandy beach of Pampa Melchorita during the autumn 

sampling period is shown in Table 3-12. 

Regarding the thixotropy, understanding this as the penetrability of the sand with respect to the size of 

a particle and the water saturation in the sediment, a direct relationship with the substrate inclination 

was found, meaning that at greater inclination there was greater thixotropy (see Figure 3-11).  

At transect T3 the slope increases relative to the distance from the shore; it is then probably that the 

inter-tidal zone is covered by the sea according to the tide system. 

At transects T1 and T2 the slope was observed inverse to the thixotropy. The sand grain was slightly 

coarse and completely wet impeding penetration of measurement rod in the substrate, which is 

represented by the values found. 

In the stations located to the north of transect T3 a more uniform slope along the shore was observed, 

except at transect T4. 

These factors, such as greater thixotropy and inclination, are related to the low diversity of the zone, 

due to the coarse size of the sediment particle and a greater activity of waves, these are unfavorable 

conditions for the settling of typical species (See Figure 3-12 and Figure 3-13). As a conclusion from 

this first sampling period, the low diversity of species found is due to typical factors of the 

environment and not to human related activities. 
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Figure 3-11.  Variations of the Slope and Thixotropy by Transects.  Playa Melchorita,  Autumn 2002 
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Figure 3-12. Distribution of the Inclination Values Recorded in the Sampling Transects.  Playa 
Melchorita,  Autumn 2002. 

 

Figure 3-13. Diversity (bits/individuals), Thixotropy and Inclination (cm). Playa Melchorita,  Autumn 
2002 
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•  Benthic Community in Spring  

A total of 18 taxonomic units were identified during this sampling period, including the following 

groups: plathelminthes, nematodes, polychaetes, oligochaetes, insects, crustaceans and mollusks.  The 

group of largest abundance was polichaetes and plathelminthes (turbellarians). The most abundant 

species within the polychaetes group was Glicera sp.  Among the plathelminthes, the so called “sea 

planarian” was found.  These two species were found along the study area.  The diversity in this 

beach zone ranged from 0.0 (in this transect only one specie was found) to 1.76 bits/individuals in the 

area. These values are representative of zones of low diversity of species, a characteristic of this type 

of ecosystem. 

The diversity of macro benthos index values are lower than those reported in June (the autumn 

sampling period) due to the presence of a high tide which produce habitat alterations and changes in 

the structure of typical communities of sandy beaches. The observed decrease of diversity index may 

be associated with either the so called “El Niño” effect, or may be a typical characteristic of the Playa 

Melchorita. 

The greatest diversity index was observed at the saturation zone of transect T8 (1.76 bits/individuals).  

The other two zones with a higher diversity index values were at transect T7-retention zone and 

transect T4-saturation zone (See Figure 3-14). 

Figure 3-14. Variations of the Diversity Index (H’) for the Macro-Benthos at each Sampling Station. 
Pampa Melchorita,  Spring 2002. 
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During the June sampling event, the highest diversity index was reported at Transect T4-saturation 

zone (1.98 bits/individual). At transect T7-saturation zone (re-labled as transect T8-saturation zone 

after inserting a new transect line) presented low diversity index values. 

At transect T5-drying zone a uniform composition by species was observed. 

The dendogram at 50% of similarity index presents the existence of eight (8) groupings defined by 

the inclination of the beach (slope), the strong hydrodynamics conditions at the study area (in the 

saturation and upwelling zone) and the size of the sediment particle visually characterized. There is 

not a very high variability regarding abundance and number of species at the drying, retention, 

upwelling and saturation zones among the different transects, except at transect T1-drying zone, 

transect T6-saturation zone and transect T8-saturation zone (see Figure 3-15). 

Figure 3-15. Cluster Analysis by Sampling Station of the Macro-Benthos of Sandy Beach.  Playa 
Melchorita,  Spring 2002. 

The composition of the macro-benthos found at the sandy beach during the spring sampling period is 

shown in Table 3-13. 

No relationship was noted between the thixotropy and the inclination of the substrate. The shoreline 

presented a non-distinct inclination, with depressions and abrupt elevations, these alterations on the 
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surface were due to the action of strong waves observed during the sampling period and previous 

days. The variations of diversity and thixotropy by transect lines is shown in Figure 3-16. 

Figure 3-16. Diversity (bits/individual)  and Thixotropy (cm). Playa Melchorita, Spring 2002 

 

Foci of greater diversity are observed at the drying zone of transect lines T6 and T7; the retention 

zone of transects T3 and T7, and at the saturation zone of transects T4, T7 and T8 as previously 

mentioned. 

Regarding thixotropy, the distribution observed is of the typical zonation at a sandy beach, showing 

that the lower the thixotropy the greater the diversity, since the highest sediment compaction allows 

for the settling of a greater number of organisms, as well as the construction of shelters by these 

organisms. It is necessary to note that this area itself is not greatly diverse and the decrease in 

thixotropy will favored certain species. 

A more homogenous distribution in thixotropy was observed from the upwelling zone. This same 

pattern was observed during the June sampling.  
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No relationship to inclination was established, since there is no uniformity in the slope distribution 

was observed. The higher thixotropy and the activity produced by the breaking waves do not allow 

that a greater diversity succeed in the drying and retention zones.  

The low diversity of species found during this sampling period was due to typical environmental 

factors and not related human activities. 

•  Other Groups Observed During Shoreline Sampling 

During the Autumn sampling event the number of individual “cangrejo carretero” (shore crabs) 

Ocypode sp. consisted of an average of 19 individuals in 5 m2. This is one of the largest populations 

present along the study area, generally found at the drying zone, and in few occasions in the retention 

zone, together with the populations of Emerita analoga and  Ocypode sp.  Both species serve as a 

food source to the rodents present in the hillsides.  These species are a representative specie of the 

sandy beaches with low human activity, typical of the central coast of Peru and are an intermediary 

species of the trophic chain.  Therefore, it is important to analyze their populations and verify the 

increase or decrease both spatially and seasonally. 

In comparison with the autumn sampling event, a greater number of “cangrejo carretero” (shore 

crabs) Ocypode sp were observed with an average of 23 individuals in 5 m2 during the spring 

sampling.  These crabs were not found in zones where greater concentration of birds were observed. 

3.2.2.2 Subtidal Zone 

Hydrographic, Physical-Chemical and Microbiological Parameters. 

Data on the hydrographic, physical-chemical and microbiological parameters registered during the 

autumn sampling period are shown at Tables 3-6, 3-7, 3-8 and 3-14. Figures 3-17, 3-18, 3-19 and 3-

20 present the results of temperatures, salinity, dissolved oxygen and current direction and speed of 

the water at the surface and at the sea bottom.  
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Figure 3-17. Distribution of the Temperature in the Sea Surface and the Sea Bottom (°C) 

 

 

Figure 3-18. Distribution of Salinity of the Sea surface and the Sea Bottom (ups) 
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Figure 3-19.   Distribution of the Direction and Speed of Sea Currents at Surface and Sea Bottom (cm/s) 

 

 

Figure 3-20. Distribution of the Dissolved Oxygen Content in the Sea Surface and the Sea Bottom (ml*l-
1) 

Data on the hydrographic, physical-chemical and microbiological parameters registered during the 

spring sampling period are shown in Tables 3-9, 3-10, 3-11 and 3-15. Figures 3-21, 3-22, 3-23 and 3-

24 present the results of temperatures, salinity, dissolved oxygen and current direction and speed at 

the water surface and at the sea bottom. 
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Figure 3-21.  Distribution of Temperature in the Sea Surface and the Sea Bottom (°C) 

 

 
Figure 3-22.  Distribution of the Salinity (ups) of the Sea Surface and the Sea Bottom 
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Figure 3-23. Distribution of the Direction and Speed of the Sea Current at Surface and Sea Bed (cm/s) 

 

 

Figure 3-24.  Distribution of Dissolved Oxygen in the Surface Sea and the Sea Bed (ml*l-1) 

 

A summary of the hydrographic, physical-chemical and microbiological parameters registered during 

both sampling periods is shown at the following table: 



PERU LNG S.R.L. 3-25 029-4217 
LNG Export Project  July, 2003 
Pampa Melchorita, Perú Chapter III 
 

Golder Associates 

Parameter Autumn Spring 

Hydrographic and Marine Circulation Parameters 

Superficial Temperature 17.6°C to 18.4 °C 16.6 °C to 18.4 °C 

Bottom Temperature 15.6°C to 16.5 °C 16 °C to 16.5 °C 

Superficial Salinity 34,993 to 35,026 ups 34,927 to 34,992 ups 

Bottom Salinity 35,027 to 35,047 ups 34,938 to 34,955 ups 

Superficial Marine 
Circulation 

4.86 to 20.42 cm/s (NW 
direction) 22.3 cm/s (SE direction) 

Bottom Marine Circulation 4.19 to 15.69 cm/s (NW 
direction) 21.5 cm/s (SE direction) 

Physical and Chemical Parameters  of Water Quality 

Superficial Dissolved 
Oxygen 5.45 ml*l-1 4.30 to 6.26 ml*l-1 

Bottom Dissolved Oxygen 0.34 ml*l-1 to 1.41 ml*l-1 0.88 to 6.11 ml*l-1 

pH 7.2 7.3 

Hardness  6561 mg/l 

Total Suspended Solids 5 mg/l <5 mg/l 

Total Nitrogen 0.61 mg/l 0.34 mg/l 

Organic Nitrogen 0.60 mg/l 0.3 mg/l 

Total Phosphorus 0.10 mg/l 0.06 mg/l 

Sulfates 
1710 mg/l (station T2-17m) 

2005 mg/l (station T4-17m) 

1966.9 mg/l (station T2-17m) 

2032.5 mg/l (station T4-17m) 

Chlorophyll <0.001 mg/l 0.005 mg/l 

Pesticides Below methods detection limit Below methods detection limit 

Micro-Biological and Pollution Parameters 

Total and Fecal Coliforms <2 NMP/100 ml <2 NMP/100 ml 

Parasites Free of Parasites Free of Parasites 

BOD5 2.00 mg/l 2.00 mg/l 
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Biological Aspects 

•  Plankton Community in Autumn  

Primary Productivity (Phytoplankton) 

To provide an overview of the evolution of marine productivity at the study area, a colorametric 

analysis of the ocean using satellite images was performed. The presence of chlorophyll type “A” 

generated by photosynthetic unicellular microorganisms, acts as an indicator of primary productivity 

producing a scale of colors ranging from the extremes of dark green (representing coastal waters from 

the Humboldt Current) to light blue (representing ocean waters with low productivity). 

Figure 3-25. Chlorophyll “A” Monthly Distribution between 50 to 100 miles from the Shoreline. January 
2002 - July 2002 (between 12° SL and 14° SL).  

Figure 3-25 depicts a seasonal marine productivity, with maximum values of chlorophyll between the 

months of February to March oriented towards the northern area (the area of coastal influence) and 

decreasing in June and July. The southern coastal area shows different seasonal features due to the 

influence of the dynamic sea conditions, where minimum productivity values are observed during the 

summer months when ocean waters approach the coast.   The dynamic of productivity for the area 

north of 13°LS seems to be influenced by the Humboldt Current   

(Thomas 2001) and shows a decrease in the nutrient concentration during the winter months when 

cloud coverage increases, impeding photosynthesis and unicellular algae proliferation in the ocean 

surface, and increases the nutrient concentration during the Autumn months (April to June), when the 

effect of cloud coverage is reduced. 
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During the autumn sampling, a total of 91 phytoplankton species have been identified which comprise 

44 diatoms, 41 dinoflagellates, 2 silicoflagellates and 4 phytoflagellates. (See Table 3-16). 

In Playa Melchorita, the primary productivity of plankton is represented by the number of cells that 

are within the average values which correspond to the phase of the annual cycle, that is to say, the end 

of the growth period. There was a much greater abundance of plankton at the water surface where 

densities ranged from 15,006 to 46,819 cells/50 ml at stations T3-6 and T5-6, respectively. At 10 m of 

depth the density range is from 1,077 cells/50 ml at station T5-17 and 11,961 cells/50 ml at station 

T7-17. At 17 m of depth the density ranges from 1,468 cells/50 ml at station T7-17 to 3,168 cells/50 

ml at station T1-17. 

Analyzing data from the water column, or total quantity at each sampling station, the greatest 

densities were recorded at the bottom of each sampling station at 17 m of depth such as T3-17, T5-17 

and T7-17 with 400,624, 317,842 and 358,960 *104 cells/m2, respectively, and the lowest densities 

were recorded at the more coastal and surficial stations such as T3-6 and T7-6 (at 6 m of depth) with 

30,012 and 37,312 *104 cells/m2, respectively. 

In general, the dominant species, group numerically was the diatoms, followed by the 

phytoflagellates, except near the surface where the dominance was less noted, with  phytoflagellates 

being the most abundant species (40%), followed by diatoms (38%) and the dinoflagellates (21%). 

However, considering the available biomass  as food for the bigger organisms, the phytoflagellates 

represents only a small amount of biomass with respect to the diatoms. At greater depth, the 

phytoflagellates and dinoflagellates decrease and the silicoflagellates progressively increase, being 

dominant the diatoms which represents more than 50% of the total density.  In the entire study area 

the dinoflagellate of genus Gymnodinium sp, was the predominant organism that produces red tides, a 

phenomenon that was observed during the baseline sampling. Red Tide was related to temperatures of 

17 to 18 ºC. 

The most important species were the diatoms: Chaetoceros didymus, Guinardia delicatula, 

Skeletonema costatum, Leptocylindrus danicus, Ch. debilis and Cilyndrotheca closterium; the 

Dinoflagellates: Gymnodinium sp, Prorocentrum gracile and Ceratium furca; the silicoflagellates: 

Dictyocha fibula and mainly the group of phytoflagellates, which due to their small size are very 

difficult to identify. 
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The diatom Thalassiothrix longissima (a common specie in the ocean) was frequently found, but in 

very low densities. 

An important group within the micro-zooplankton was the ciliates, especially Strombidium conicum 

and S. conicoides which are common organisms in this phase of the annual cycle. 

Table 3-17 shows the composition of ciliates and zooplankton found jointly with the samples of 

phytoplankton. Such species are not considered in the diversity analysis of the phytoplankton, since 

they represent the accompanying fauna. 

 

Figure 3-26.  Variations in the Phytoplankton Diversity Index (H') by Sampling Point.  Pampa 
Melchorita,  Autumn 2002 

Figure 3-26 shows T1 phytoplankton diversity values ranged from 2.3 to 3,6 bits/individual over the 

study area. 

At transect T3 (the zone where the trestle will be constructed) the highest and most similar values of 

diversity index were found, regardless of the depth of the sample. To the north and south of transect 

T3 the diversity was very variable. 

During the field work schools of fish were observed at transects T3 and T5, which were more evident 

by the presence of dolphins and birds that were in pursuit of these schools of fish. 
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Figure 3-27. Cluster Aanalysis of Phytoplankton by Sampling Station.  Pampa Melchorita,  Autumn 
2002. 

Figure 3-27 shows a phytoplankton diversity grouping analysis by sampling station. Using the Bray- 

Curtiss similarity index at 60%, 2 groups are noted, the first group is formed by the phytoplankton 

samples obtained at 3 m of depth (except  T7-17m), and the second group by those samples obtained 

from10 m and 17 m of depth. The analysis indicates the presence of two phytoplankton communities, 

which are differentiated by their depth within the water column. 

Secondary Productivity (Zooplankton) 

A total of 11 groups were determined within the zooplankton, among them: medusas, pelecypods, 

polychaetes, copepods, cirripedes, isopods, misidaceos, amphidods, decapods, brachiopods and 

apendicularias.  The most frequent and abundant specie was the copepod Acartia tonsa with 

concentrations between 22 Individuals/sample and 1250 individuals/sample. 

The copepod Centropages brachiatus, an indicator of the cold coastal waters, was recorded with a 

value of 3 individuals /sample (See Table 3-18). 

Figure 3-28 shows the variation of the levels of zooplankton diversity using thte Shannon-Weaver 

Diversity Index.  The diversity values ranged from 0.1 and 1.3 bits/individuals. The highest value of 
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diversity index corresponds to transect T3. At transects T1 and T6 lower values of diversity index 

were observed.   

As in the case of phytoplankton, the highest diversity index of Zooplankton was found between 

transects T3 and T5. 

Figure 3-28. Variations of the Diversity Index (H´) of Zooplankton by Sampling Station.  Pampa 
Melchorita,  Autumn 2002 

 
Figure 3-29. Cluster Analysis of Zooplankton by Sampling Station.  Pampa Melchorita,  June 22 – 23, 

2002. 

The corresponding grouping analysis as shown in Figure 3-29 indicated two groups with a similarity 

index of 60%. The first group was found at those sampling stations where the greatest number of 
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individuals of the specie Acartia tonsa was obtained and where the greatest quantity of individuals by 

species was reported. The second group represents those stations with lesser quantity of individuals 

corresponding species as compared to the total of species. 

Regarding ichthyoplankton, eggs of “anchovy” Engraulis ringens and larvae of “silverside”  

Odontesthes regia regia with low values of 1 egg/sample and 1 larvae/ sample, respectively were 

determined (see Table 3-19).  According to the reports of the “Oceanographic Fishing Monitoring in 

Selected Areas” (MOPAS, acronym in Spanish) performed by the “Instituto del Mar del Perú” in the 

study area, it is common to find eggs and larvae of “anchovy”, “sardine” Sardinops sagax sagax,  

“silverside”, “agujilla de mar común” (“subnose pipefish”) Syngnathus acicularis, “borrachos” 

(“blennies”) and larvae of “Pleuronectidform” flat fishes.  

The presence of certain organisms of the Zooplankton and the ichthyoplankton are typical of coastal 

zones (such as the larvae and eggs of “silverside”).  

•  Plankton Community in Spring  

Primary Productivity  (Phytoplankton) 

 
Figure 3-30. Chlorophyll “A” Monthly Distribution between 50 to 100 miles from the Shoreline.  July 

2002 - December 2002  (between 12° SL and 14° SL).  

During the second sampling event a greater reduction of marine productivity was observed mainly 

due to cloud coverage over the Project area.  Productivity values (colorometric analysis of the ocean 
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using satellite images) were lower between  June and October because of reduction in chlorophyll  

type A produced by plankton. However, in November and December chlorophyll production 

increased reflecting the seasonal variations associated with summer when productivity values were at 

a maximum (see Figure 3-30). 

Within the annual cycle the spring season corresponds to the time of phytoplankton flowering, but the 

primary production, expressed as the number of cells, is not so high and thus it can be considered as 

moderate which would be related to the environmental anomalies due to the proximity of the El Niño 

phenomenon. 

A total of 129 phytoplankton species were identified during the spring sampling event, of which 72 

were diatoms, 48 dinoflagellates, 2 silicoflagellates, 2 cocolithophorids and 5 phytoflagellates (See 

Table 3-20). 

The density was higher at the water surface and generally off-shore which presented values that range 

from 2,722 to 70,866 cel/50 ml. The higher cell count consisted mainly of diatoms: Amphora, 

Guinardia delicatula, Guinardia striata, Pleurosigma and Leptocylindrus danicus. 

On average, the numerically predominant group was the microflagellates (46.80%) although due to 

their small size they represent only a small portion of biomass. The second group was the diatoms 

(35.7%) with the dominant species Amphora sp, Skeletonema costatum, Guinardia delicatula, 

Guinardia striata, Leptocylindrus danicus and Pleurosigma sp. Almost all of those species are larger 

in size and thus represent a greater portion of biomass. The third important group was dinoflagellates 

(16.43%) represented by Prorocentrum gracile, Gymnodinium sanguineum and Exuviaella marina. 

All of these species generally produce red tides. At the bottom of the water column, the 

microflagellates decreased and the diatoms were predominant. 

The distribution of the greatest densities of phytoplankton cells presents a similar pattern to the one 

observed during the autumn sampling in June with an increase in density at a further distance from 

the coast and at the water surface level. 

Within the micro-zooplankton, the cilliates of the order Tintinnidae, Amphorides amphora and 

Eutintinnus tubulosus were very abundant. (See Table 3-21). The species belonging to the micro-

plankton were not considered within the diversity analysis of the phytoplankton and were considered 

as accompanying fauna. 
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Figure 3-31.  Variations of the Diversity Index (H’) of the Phytoplankton by Sampling Site.   Pampa 
Melchorita, Spring 2002. 

Figure 3-31 depicts that to the the diversity values of phytoplankton. The values of diversity index 

ranged from 1.7 to 4.4 bits/individual. 

The sampling stations that have highest diversity index values were station T1-17 at the surface (4.4 

bits/individual) and station T3-12 at the sea bottom (4.4 bits/individual). This last station corresponds 

with the end of the trestle that is planned. 

Along transects T5 and T8, similar diversity index values were observed, without many fluctuations 

associated by the depth of the sample. 

 
Figure 3-32.  Cluster Analysis of Phytoplankton by Sampling Station.  Pampa Melchorita,  Spring  2002. 
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Figure 3-32 shows the cluster analysis of phytoplankton by sampling station where at 50% of 

similarity index of 3 groupings were formed. The first group was evaluated by 27 sampling sites 

having a similar pattern of abundance of different species. The second group corresponds to sampling 

station T1-17 at the water surface, where the greatest diversity index value was recorded. The third 

group consisted of the four sampling stations where there was a distinct predominance of some of the 

five taxonomic groups observed. This grouping allowed to distinguish differences between T1 and T3 

(at 6 and 12 m of depth) based on the pattern of species composition with respect to other transects. 

No similar distributions were observed during the spring sampling event when compared to the June 

(autumn sampling), event that indicated  marked differences with respect to the plankton species 

along the coast or along the transects.  This rare ability is due to the fact that the composition and 

distribution of the phytoplankton is very variable and depends on the oceanographic conditions and 

the seasonal changes. 

Secondary Production (Zooplankton) 

The main groups of Zooplankton were represented by five groups, of which the copepods have the 

highest concentrations and volumes of the Zooplankton. Within the group the following were 

observed: copepods, euphasids, cladocerans and decapods, being the species Acartia tonsa, 

Centropages brachiatus, Corycaeus dubius, Oithona sp, Paracalanus parvus and Scolecitrix sp as the 

main species observed. Among them the specie Acartia tonsa was the most abundant with values that 

ranged between 5,920 and 8,421,376 individuals/sample (see Table3-22).  Also, it was determined the 

copepod Centropages brachiatus which is an indicator specie of cold coastal waters with 

concentrations ranging from 160 to 49,664 individuals/sampling. 

Based on the data recorded, there is evidence of the marked presence of cold coastal waters in the 

area. 

During this sampling event the main species of ichtyoplankton registered high values, where eggs of 

“anchovy” and “engraulidae” were abundant and ranged from 1,536 to 88,832 and 32 to 2,048  

eggs/sample, respectively (see Table 3-23). 
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Figure 3-33.  Variations of the Diversity Index (H’) of Zooplankton by Sampling Station.   Pampa 
Melchorita, Spring 2002. 

 

Figure 3-33 shows the variation of the diversity levels of Zooplankton. The diversity values ranged 

from 0.23 to 1.33 bits/individual. The highest value of diversity corresponds to transect T1 (at 17 m 

of depth); and at transect T4 (at 17 m of depth) and transect T5 (at 10 m of depth) corresponds the 

lowest values of diversity were observed.   

With regard to the entire study area, it was observed a decrease of the diversity index, in contrast with 

the sampling event in June (autumn sampling), where 11 taxonomic groups were reported.  Acartia 

tonsa would be in the peak of its population development within the maturing status of the 

Zooplankton. 

As in the case of phytoplankton, the greatest diversity index of Zooplankton is located between 

transects T1 and T3. 
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Figure 3-34.  Cluster analysis of Zooplankton by Sampling Stations.  Pampa Melchorita,  Spring 2002. 

The cluster analysis represented in Figure 3-34 depicts three groupings at 70% of similarity.  The first 

group corresponds to the sampling point where the lowest diversity index was registered (T5-10). The 

second group corresponds to the sampling point where the highest abundance, but not the highest 

diversity, was registered (T7-10). The third group at those sampling points represents where the same 

species with similar abundance were observed. This grouping pattern was dependant on the presence 

of Acartia tonsa that increases in abundance as the distance from the coast is increased. 

Regarding ichtyoplankton, the presence of eggs of “anchovy” Engraulis ringens, larvae of 

“silverside” Odontesthes regia regia and eggs and larvae of other groups was recorded. In the case of 

the anchovy, the number of eggs ranged from 256 to 88,832 by sample were reported, with T1 and T7 

as transects having the largest abundance. When comparing this data with data obtained from June 

(autumn sampling), it appears that the study area is the spawning zone of Engraulis ringens with 

intensified spawning occurring during the months of September and the beginning of October. A 

similar pattern occurred with the larvae of Odontesthes regia regia, however, this was not as 

notorious as E. ringens due probably to “over-exploitation”. 

Reports from the “Oceanographic Fishing Monitoring at Selected Areas” (MOPAS, acronym in 

Spanish) written by the “Instituto del Mar del Perú” indicates how common it is to find  eggs and 

larvae of “anchovy”, “sardine” Sardinops sagax sagax,  “silverside”, Syngnathus acicularis “subnose 

pipefish”, “blennies” (borrachos) and larvae of “Pleuronectiform” flat fishes at the same study area. 
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The presence of indicators from the Zooplankton and ichtyoplankton are typical of the coastal zones 

(such as the larvae and eggs of “silverside”). 

•  Benthic Community in Autumn 

The following sub-aquatic observations were made during the autumn sampling period. The visibility 

in the area of the Project development was poor with visibility extending to 10 cm (diver at the sea 

bottom) caused by the removal of the benthos and the strong hydrodynamics in the water column. The 

sampling zone had strong currents at depths ranging from 6 to 12 m and moderate to strong currents 

at 16 m of depth. 

The macro-benthos structure was found as follows. A total of 54 taxonomical units were identified 

comprising Mollusca, Crustacea, Turbellaria, Nemertea, Sipunculida, Actiniaria, Echinodermata and 

Polichaeta. The most abundant group was the Molusca, followed by Crustacea and Polichaeta (See 

Table 3-24). 

Within the Molusca, the following three bivalve species were found in abundance: 1) Donax 

marincovinchi, 2) Mulina edulis, and 3) Semimytilus algosus. Donax marincovinchi was found at 

transects T1, T3, T4, T5, T7 at a depth of 6 m having an average of 1,500 individuals/m2 in T3, T4 

and T5.  Mulina edulis was recorded at all transects, at depths of 6 and 10 m, registering at these 

depths the highest densities of 100 individuals/m2. At 17 m of depth a density of 55 individuals/m2 

was found. Semimytilus algosus was found at 6 m of depth in all transects, but generally they were 

larvae trying to settle in a hard substrate. It was observed that at stations on transects T3 and T4 the 

substrate changes from fine sand to sand and pebbles. 

Within the group of the Crustacea, the predominant cirripedes was Balanus laevis recorded at 

transects T1 and T7. 

The benthic diversity in this area was low, having as a minimum value 0.10 to 2.48 bits/individuals, 

as is characteristic of a subtidal ecosystem in sandy substrate. In general, at transects T3 and T4 the 

lowest diversity values were found and attributed to the differences in the substrate sampled. It was 

evident that at a greater depth there was a greater diversity (see Figure 3-35). 
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Figure 3-35. Variations of the Diversity Index (H´) of Subtidal Macro-Benthos by Sampling Site. Pampa 

Melchorita,  Autumn 2002 

Figure 3-36. Cluster Aalysis by Sampling Station of the Macro-Benthos of Sandy Beach.  Playa 
Melchorita,  Autumn 2002 

The dendogram at Figure 3-36 performed using a similarity matrix transformed to Log X + 1,  based 

in the relationship between the sampled stations and the number of species and individuals found, 

shows three important groupings delimited by the depth. At 50% of similarity there were nine groups, 

characterized by two variables: the type of substrate related to the distance from the coast, and the 

depth. At transect T3 depths of 10 and 16 m a homogeneity in the composition of species was 
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observed. In general, at 6 m of depth the composition of species in the different transects was 

homogenous. 

•  Benthic Community in Spring 

The following sub-acuatic observations were made during the spring sampling period.  The diving 

activity was conducted in the morning and afternoon, with poor visibility extending only to  10 cm of 

distance (diver at the sea bottom). The hydrodynamic conditions were similar to the spring sampling 

event with strong currents at depths ranging from 6 to 12 m and moderate-to-strong at 16 m of depth. 

The macro-benthos structure was found as follows.  A total of 36 taxonomic units were identified, 

among Actiniaria, Equinodermata, Plathelminthes, Polichaeta, Mollusca, Arthropodes and 

Phoronides. The most abundant group was Mollusca followed by Polichaeta and Crustacea (See 

Table 3-25). 

The predominant mollusk at the study area was Mulina edulis with a lower abundance at lesser depths 

and ranging from 0 to 790 individuals/m2 and Semmimytilus algosus with a greater abundance at    

T1- 6m.  

In the case of polychaetes, the species having the greatest abundance were Owenia sp. and Nepthys 

ferruginea. 

In the group of Crustacea, the most prominent specie was the gammarides with increasing abundance 

from south to north (T1 to T8). 

In contrast to the June sampling, it was observed a drastic decrease of the Donax marincovichi 

population (probably it has been displaced by Mulina edulis) as well as other species recorded in the 

autumn sampling. 

The diversity in this zone ranged from 0.073 to 3.07 bits/individuals.  Station T6-6 at medium depth 

presented the highest diversity value (see Figure 3-37).  Transect T3 had the lowest diversity values 

coinciding with the values observed in June which is due to the type of substrate in the area. 

However, the pattern of “at greater depth, greater diversity” was not observed. 



PERU LNG S.R.L. 3-40 029-4217 
LNG Export Project  July, 2003 
Pampa Melchorita, Perú Chapter III 
 

Golder Associates 

Figure 3-37. Variations of the Diversity Index (H’) of the Subtidal Macro-Benthos by Sampling Site. 
Pampa Melchorita, Spring 2002. 

The dendogram at Figure 3-38 performed using a similarity matrix transformed to Log X + 1  based 

on the relationship between the stations studied and the number of species and individuals found, 

shows at 50% of similarity six groupings of which three were the most important ones delimited by 

the depth and the number of species found.  

The first grouping formed by transect T1-6m, was characterized by being the only sampling station in 

which the presence of Semimytilus algosus was found and which was the dominant specie. The 

second grouping was represented by station T4-6m having the least quantity of individuals by sample.  

The third grouping comprises T5 and T6 at 6m of depth. In these stations the species had a more even 

distribution, probably related to the depth of the samples.  

The fourth grouping comprises stations at 16 and 17 m of depth, which present a very similar 

distribution of the species. T4-12m is the exception included in this grouping. 

Stations T2-6m, T2-10m and T7-10m present the same species number observed in the set of the fifth 

grouping. 

The sixth grouping was formed by the stations located at 10 and 12 m of depth including the station 

with the least diversity value in all the study area (T3-10m).  
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When comparing this sampling period with the sampling performed in June of 2002, there is no 

evidence of variation of distribution in the  taxa in relation to depth during this period. 

 At 50% of similarity nine groupings were observed characterized by two variables, the type of 

substrate (given by the distance from the coast) and the depth. In transect T3, depths 10 to 16 m were 

showing a homogeneous composition of species. In general, at 6 m of depth the composition of 

species in the different transects was homogenous. 

 

Figure 3-38. Cluster Analysis by Sampling Station of the Macro-Benthos of  Sandy Beach.  Playa 
Melchorita, Spring 2002. 

•  Fish 

Autumn Sampling 

The species recorded during the autumn sampling were: “common flatfish” Paralichthys adspersus 

with three species captured  in a lapse of two hours. The average total length of the fish caught was of 

32 cm with an average of 620grams in weight. Another specie captured was the “silverside” 

Odonthesthes regia regia with 11 fish caught in a period of two hours. The average total length was 

14 cm and the weight was 65 grams. 
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Other typical species recorded and reported in this zone during various earlier sampling studies 

performed by the “Instituto del Mar del Perú” were the presence of: “longnose anchovy” Anchoa 

nasus, “cachema” (common Peruvian weakfish) Cynoscion analis, “pintadilla” (Peruvian morgwon) 

Cheilodactylus variegatus, “anchoveta negra” Engraulis ringens, “mojarrilla” (spined drum) Stellifer 

minor, and “mismis común” (mismis kingcroaker) Menticirrhus ophicephalus (ARONES, et al. 

2000). 

The study area is located to the south of the Lima Department. Cerro Azul and Tambo de Mora are 

the two closest disembarkation sites to the area. In the Ica Department there is eight disembarkation 

sites that include from north to south: 1) Tambo de Mora, 2) Pisco, 3) San Andrés, 4) La Puntilla, 5) 

El Chaco, 6) El Chaco-Lagunillas, 7) Lagunillas and 8) Laguna Grande. The main disembarkation 

sites are Pisco and Tambo de Mora these being suitable for industrial fishing.  

Tambo de Mora represents an important port for receiving more than 75% of total anchovy 

production for processing in Peru. Other important species for artisanal fishing are "lisa" (Mugil 

cephalus), "raya" (Urotrygon ssp), "tollo" (Mustelus whitneyi), "cabinza" (Isacia conceptionis) and 

"pejerrey "(Odontesthes regia regia). In Pisco, other species besides anchovy are "cabinza" (Isacia 

conceptionis), "jurel" (Trachurus picturatus murphyi), "raya" (Urotrygon ssp), "cojinova" (Seriolella 

violacea), "pejerrey" (Odontesthes regia regia), and mussels like "abalón" (Sinum cymba), "almeja" 

(Gary solida), "choro" (Aulacomya ater), "pota" (Dosidicus gigas), "pulpo" (Octopus spp.). This 

could vary according to the ocean conditions. 

In the littoral zone of the coastline of Peru exist natural banks of different hydro-biological species 

that makes it one of the best fishing zones in  the world. An explanation for this behavior is the 

recurrent upwelling zone of sub-superficial cold water extended from Pisco to the north, including the 

study area. This contribution of cold water supports the phytoplankton development and fisheries, 

industrial as well as artisanal. 

A comparison of the disembark volumes could be stated with registered data from Tambo de Mora. It 

should be noted that Tambo de Mora registered an increased fish process production during the years 

1997 and 1998, where El Niño effect was present as compared with year 1996 when an opposite 

event such as La Niña was registered with production decreased.  
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Fish Production of Tambo de Mora (1995 – 2000) 

Years 1995 1996 1997 1998 1999 2000 

TOTAL (M.T.) 8970902 9486883 7837650 4310271 8392378 10626323 

Tambo de Mora 289898 168087 407665 219043 276016 510015 

% comparative 3.23% 1.77% 5.20% 5.08% 3.29% 4.80% 

 

•  Spring Sampling 

During the sampling in October, no small-scale fishing activity was observed due to the closure of the 

Cerro Azul cove for fishing. For this reason, records of fish captures were not available. However, at 

the shore zone, fishing with “boulters” was performed, registering captures of “common flatfish” 

Paralichthys adspersus, and “silverside” Odontesthes regia regia, sometimes used as a bait. 

3.2.2.3 Birds and Mammals  

Autumn Survey 

Among the birds typical of this zone the following species were observed: 

Sula variegata    “piquero común” 

Pelecanus thagus   “Peruvian pelikan”  

Coragyps atratus     “black-head turkey buzzard” 

Cathartes aura    “red-head turkey buzzard” 

Haematopus ostralegus  “oystercatcher” 

Sterna sp   “gaviotín” 

Larus modestus   “gray seagull” 

Larus belcheri   “Peruvian seagull” 

Larus dominicanus  “Dominican seagull” 

Regarding the above referencd species, Larus modestus are present along the Peruvian coast reaching 

as far as Valparaiso (Chile).  This specie nests in an area located in Antofagasta. 
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The greatest concentration of birds was observed during the second observation transect, but the 

difference with the first observation transect was not significantly higher and included finding almost 

the same quantity of species in both observation transects. 

The species found at the shore were turkey buzzards and oystercatcher. The turkey buzzards were 

observed feeding, flying or resting in the hills, and the oystercatcher were observed in the vegetation 

near the shore. (See Table 3-26). 

Other bird species were obsereved over water seeking food and/or feeding, while others such as “gray 

seagulls” and “gaviotines” Sterna sp were seen resting in the shore.   

None of the bird species were found reproducing or trying to reproduce within the limits of the study 

area. 

The low diversity of marine bird species is due to the majority of, the species being,migratory species 

and there was no migration during this season (autumn) in Peru. 

Regarding marine mammals, the following species were observed during the autumn survey: 

Otaria byronia   sea lions or maned seals; also called “common wolf” 

Tursiops truncatus  “bottle-nose dolphin” 

Both species were observed feeding in areas near the shore, associated with a group of marine birds 

(Larus modestus). 

The migration routes of mammals are not precisely known, however, it must be noted that presence of 

individuals and local groups were recorded at the surroundings of the study area. 

Spring Survey 

During the spring survey, the largest number of total of bird species observed were the “gray seagull” 

Larus modestus, (see Table 3-27). This is a migratory bird whose reproduction areas are located in 

northern Chile.  They travel to Peru during their non-reproductive stages. This bird specie was 

observed resting and eating in the coastal shore of the study area.  
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zarapito
0.10%

gaviota dominicana 
0.12% 

gaviota peruana 
0.19% 

Gray seagull 

94.95%

gaviotin 
0.02% piquero común

0.38%

ostrero común 
0.15% 

cushuri
0.01%

gallinazo cabeza negra
0.27%

pelicano peruano
3.72%

gallinazo cabeza roja
0.10% 

Two other bird species observed for the first time reported were “cushuri” Phalacrocorax olivaceus  

and “zarapito trinador” Numenius phaoepus. The first specie is a resident bird that usually lives along 

the Peruvian coast and the second bird is a migratory specie. 

When comparing both surveys, the variations in numbers among the different bird species is mainly 

due to the fact that individuals were observed during non-reproductive activities, either feeding, 

searching for food or resting and in general these species were in transit over the study area.  

During the spring survey, no mammals were reported. Only four sea lions and four dolphins were 

found dead on the shore probably associated with incidental captures. 

 

A list of marine protected species of mammals, birds and reptiles is provided in Table 3-15 in Chapter 

Four (see at section 4.2.1). 

3.2.3 Summary of Results 

The analysis performed characterized the marine zone of Pampa Melchorita as a sandy beach 

ecosystem typical of the central coast of Peru. 
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Even though the diversity levels are not as high as in a rocky beach system, Pampa Melchorita 

represents an environment that did not suffer any alteration from human activities (such as those 

generated by spills, dumps of industrial wastes, wastewater collectors and waters from agriculture). 

This is evident by the high diversity of organisms recorded at the subtidal zone. 

The physical and biological parameters analyzed during the spring season in Pampa Melchorita are 

similar to those reported in nearby zones and coincide with characteristics typical of the coastal zone 

waters. The variation of some of the oceanographic parameters with respect to previous 

determinations might be due to the anomalous conditions that were occurring in view of the proximity 

of the “El Niño” event. 

The analysis of the plankton community during autumn reveals that T3 presents the highest diversity. 

The analyses of the inter-tidal and subtidal benthonic community show that T3 is one of the zones 

with lower diversity. This is due to the type of substrate present and which do not provide a suitable 

habitat for a series of organisms. However, it is necessary to take into account that the plankton is 

dependent on the temperature and the displacement of the water mass and hence it is necessary to 

perform comparative studies to determine if this zone has the largest primary productivity of Pampa 

Melchorita. 

The analysis of the plankton community during spring reveals that the largest diversity in the area 

covered from transects T1 to T3 where the largest diversity of phytoplankton and Zooplankton was 

noted. It is observed that one of the greatest foci of spawning of anchovy is apparently concentrated 

in this zone. As observed in the Zooplankton, Acartia tonsa would be an indicator of “cold coastal 

waters”. 

In the analysis of the inter-tidal benthonic community during the spring sampling it is observed that 

there is an increment of diversity from transect T4. In the case of the Subtidal zone, the greatest 

concentration of organisms is observed in transect T3. This transect has a good concentration of 

oxygen, but the hydrodynamics is very high and thus would not allow the settlement of organisms. 

According to the results obtained in both sampling events, the zone qualifies with the necessary 

characteristics to be a water of type VI use (total coliforms, fecal coliforms, parasites and pesticide 

are below the permissible levels) according to the General Water Law No.17752. 
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The diversity values found in the study area with respect to the plankton communities and macro-

benthos are influenced by the oceanographic and seasonal changes so it is necessary to monitor them 

in order to establish the presence of some pattern.  

Melchorita Beach presents low diversity values, this is typical of sandy beaches, existing with one or 

two predominant species. 
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TABLES 
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Table 3-1. Families and species of cultivated plants found in the area of Pampa Clarita and its  
surroundings  

Family Specie Family Specie 

Anacardiaceae Schinus molle Malvaceae Malvabiscus arboreus 

Anacardiaceae Spondias monbin Moraceae Ficus carica 

Apocynaceae Catharanthus roseus Moraceae Morus nigra 

Apocynaceae Nerium olenander Musaceae Musa sp. 

Arecaceae Phoenix canariensis Myrtaceae Eucalyptus sp. 

Arecaceae Washingtonia filifiera Myrtaceae Psidium guajava 

Boraginaceae Cordia lutea Nyctaginaceae Bougainvillea sp, 

Cactaceae Opuntia ficus-indica Passifloraceae Pasiflora edulis 

Cannaceae Canna indica Poaceae Arundo donax 

Caricaceae Carica papaya Poaceae Guadua sp. 

Casuarinaceae Casuarina equisetifolia Poaceae Saccharum officinarum 

Convolvulaceae Ipomoea batatas Poaceae Stenotaphrum secundatum

Crassulaceae Kalanchoe pinnata Poaceae Zea mays 

Cucurbitaceae Citrulus lanatus Portulaccaceae Portulacca grandiflora 

Euphorbiaceae Manihot esculenta Punicaceae Punica gratanum 

Euphorbiaceae Ricinus commnunis Rosaceae Fragaria sp. 

Fabaceae Arachis hypogaea Rosaceae Rosa sp. 

Fabaceae Caesalpinia sepiaria Rutaceae Ruta chelepensis 

Fabaceae Inga feuillei Salicaceae Populus nigra 

Fabaceae Phaseolus lunatus Solanaceae Brugmansia suaveolens 

Fabaceae Phaseolus vulgaris Solanaceae Lycopersicon esculentum 

Lauraceae Persea americana Solanaceae Solanum muricatum 

Liliaceae Allium sp. Tamaricaceae Tamarix sp,. 

Liliaceae Aloe vera Vitaceae Vitis vinifera 

Malvaceae Hibisucus rosa-sinensis   
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Table 3-2. Families and species of wild plants found in the area  of Pampa Clarita and its surroundigs  

Family Specie Family Especie 
Amaranthaceae Alteranthera halimifolia Boraginaceae Heliotropium curassavicum 
Nyctaginaceae Boerhaavia sp. Chenopodicaceae Chenopodium album 
Apiaceae Hydrocotyle bonariensis Chenopodicaceae Chenopodium ambrosioides 
Araceae Xanthosoma sp. Chenopodicaceae Chenopodium murale 
Asteraceae Mikania sp. Cucurbitaceae Luffa operculata 
Asteraceae Picrosia longifolia Cyperaceae Cyperus esculentus 
Brassicaceae Roripa nasturtium-aquaticum Cyperaceae Cyperus hermafroditus ? 
Commelinaceae Commelina fasciculata Euphorbiaceae Acalypha infesta 
Cyperaceae Scirpus americanus Euphorbiaceae Chamaesyce hirta 
Cyperaceae Scirpus maritimus ?? Euphorbiaceae Chamaesyce hypericifolia 
Fabaceae Vigna luteola Fabaceae Crotalaria incana 
Lamiaceae Mentha piperita Fabaceae Desmanthus virgatus 
Onagraceae Ludwigia peruviana Malvaceae Sida rhombifolia 
Poaceae Panicum purpurascens Malvaceae Sidastrum paniculatum 
Poaceae Paspalidium geminatum Papaveraceae Argemone subfusiformis 
Poaceae Paspalum racemosum Plantaginaceae Plantago major 
Poaceae Paspalum vaginatum Poaceae Brachiaria mutica 
Poaceae Pennisetum purpureum Poaceae Cenchrus echinatus 
Poaceae Phragmites australis Poaceae Chloris halophila 
Poaceae Polypogon elongatus Poaceae Cynodon dactylon 
Poaceae Polypogon viridis Poaceae Digitaria ciliaris 
Polygonaceae Polygonum hidropiperoides Poaceae Echinochloa colonum 
Salicaceae Salix sp. Poaceae Eleusine indica 
Typhaceae Typha domingensis Poaceae Lepthochloa uninervia 
Zannicheliaceae Zannichellia palustris Poaceae Setaria parviflora 
Aizoaceae Trianthema portulacastrum Poaceae Sorghum halepense 
Amaranthaceae Amarantus celosioides Polygonaceae Rumex crispus 
Amaranthaceae Amarantus spinosus Portulacaceae Portulaca oleracea 
Amaryllidaceae Stenomesson sp. Portulaccaceae Portulacca oleraceae 
Asteraceae Acanthospermum hispidum Rubiaceae Borreria laevis 
Asteraceae Acmella oppositifolia Solanaceae Datura stramonium 
Asteraceae Ageratum conyzoides Solanaceae Nicandra physaloides 
Asteraceae Ambrosia peruviana Solanaceae Physalis angulata 
Asteraceae Bidens pilosa Solanaceae Solanum americanum 
Asteraceae Eclipta prostrata Urticaceae Parietaria debilis 
Asteraceae Encelia canescens Verbenaceae Phyla nodiflora 
Asteraceae Flaveria bidentis Verbenaceae Verbena litoralis 
Asteraceae Galinsoga parviflora Lecideaceae Lecidea sp. 
Asteraceae Galinsoga sp. Parmeliaceae Cetraria sp. 
Asteraceae Heterosperma diversifolia Parmeliaceae Parmelia sp. 
Asteraceae Sonchus oleraceus Ramalinaceae Ramalina sp. 
Asteraceae Spilanthes leiocarpa Teloschistaceae Xanthoria sp. 
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Table 3-3. Family, Specie and Habitat of the Plants found at Pampa Melchorita  

MONOCOTILEDON 

Family Specie 

Bromeliaceae Tillandsia latifolia G. Meyen 

LICHENS: 

Family Specie Niche 

Arthoniaceae Arthonia sp?    Saxícola 

Micareaceae Micarea sp Saxícola 

Physiaceae Buellia sp Over Tillandsia 

Teloschistaceae Bryoria sp Saxícola 

Ramalinaceae Siphula sp? Saxícola 

Teloschistaceae Caloplaca sp Saxícola 

Chrysothriceae Chrysothri sp Over Tillandsia 
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Table 3-4. Location of  transects and stations sampled during the Autumn of 2002  

Station No. East North 

T1-0 359660.55397 8533578.57758 
T1-6 359337.63245 8533256.38946 

T1-10 358983.88796 8532903.44837 
T1-17 356752.44422 8530677.07253 
T2-0 359032.01141 8534367.57255 
T2-6 358742.38370 8534078.59904 

T2-10 358419.05274 8533755.99842 
T2-12 358259.33919 8533596.64562 
T2-16 357008.03290 8532348.16574 
T2-17 355397.00340 8530740.77519 
T3-0 358698.29765 8534739.28542 
T3-6 358389.33915 8534431.04014 

T3-10 358163.30463 8534205.52743 
T3-12 357934.60013 8533977.35089 
T3-16 356376.55964 8532422.90712 
T3-17 355133.83297 8531183.04928 
T4-0 358369.37806 8535109.27317 
T4-6 358083.83893 8534824.38028 

T4-10 357736.77350 8534478.10033 
T4-12 357553.42520 8534295.16698 
T4-16 356596.45881 8533340.36642 
T4-17 355123.19078 8531870.43271 
T5-0 357362.31008 8536218.70536 
T5-6 357044.91138 8535902.01752 

T5-10 356667.82595 8535525.77661 
T5-17 354547.24616 8533409.94611 
T6-0 357047.72876 8536609.56406 

T6-10 356336.58667 8535899.83964 
T7-0 356716.60963 8536984.08088 
T7-6 356375.87950 8536644.11462 

T7-10 356017.06575 8536286.10528 
T7-17 354179.87653 8534453.03475 
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Table 3-5. Location of Transects and Stations sampled during Spring of 2002  

Station East North 

T1-0 359660.55397 8533578.57758 

T1-6 359337.63245 8533256.38946 

T1-10 358983.88796 8532903.44837 

T1-17 356752.44422 8530677.07253 

T2-0 359032.01141 8534367.57255 

T2-6 358742.38370 8534078.59904 

T2-10 358419.05274 8533755.99842 

T2-12 358259.33919 8533596.64562 

T2-16 357008.03290 8532348.16574 

T2-17 355397.00340 8530740.77519 

T3-0 358698.29765 8534739.28542 

T3-6 358389.33915 8534431.04014 

T3-10 358163.30463 8534205.52743 

T3-12 357934.60013 8533977.35089 

T3-16 356376.55964 8532422.90712 

T3-17 355133.83297 8531183.04928 

T4-0 358369.37806 8535109.27317 

T4-6 358083.83893 8534824.38028 

T4-10 357736.77350 8534478.10033 

T4-12 357553.42520 8534295.16698 

T4-16 356596.45881 8533340.36642 

T4-17 355123.19078 8531870.43271 

T5-0 358166.09966 8535336.95286 

T5-6 357866.11432 8535037.64645 

T5-10 357529.92697 8534702.21996 

T5-12 357329.25559 8534502.00274 

T5-16 356371.26508 8533546.18038 

T5-17 355076.87427 8532254.71905 

T6-0 357814.40401 8535691.74305 

T6-6 357534.10581 8535412.07261 

T6-10 357164.82439 8535043.61824 

T6-16 355865.16217 8533746.86676 

T7-0 357047.72876 8536609.56406 

T7-6 356703.33018 8536265.85204 

T7-10 356336.58667 8535899.83964 

T7-16 355124.24845 8534689.91826 

T8-0 356716.60963 8536984.08088 

T8-6 356375.87950 8536644.11462 

T8-10 356017.06575 8536286.10528 

T8-16 354928.56870 8535200.04847 
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Table 3-6. Values of physical and chemical parameters of aquatic quality in surface, medium and bottom 
water samples.  Autumn 2002.  Playa Melchorita 

 S= Surface M= Medium B= Bottom 

Stations levels 
Oxygen 
(ml/l-1) 

pH
Suspended  

Solids 
mg/L 

Total 
Nitrogen 

mg/L 

Organic 
Nitrogen 

mg/L 

Total 
Phosphor 

mg/L 

Sulfates 
mg/L 

Chlorophyll
mg/L 

T1-0 S  7.3 9 < 0.10 < 0.1 < 0.05  0.031 

S 5.79        

M         T1-6 

B 0.5        

S 5.73        

M         T1-10 

B 1.41        

S 6.28 7.2 5 0.61 0.6 0.1  < 0.001 

M 1.55        T1-17 

B 1.26        

T2-0 S  7.0       

S 6.14        

M         T2-6 

B 1.1        

S 6.15        

M         T2-10 

B 1.45        

S 6.25        

M         T2-12 

B 1.39        

S 6.28        

M         T2-16 

B 0.65        

S 6.25      1710  

M         T2-17 

B 0.6        

T3-0 S  7.0       

S 5.62        T3-6 

M         
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 S= Surface M= Medium B= Bottom 

Stations levels 
Oxygen 
(ml/l-1) 

pH
Suspended  

Solids 
mg/L 

Total 
Nitrogen 

mg/L 

Organic 
Nitrogen 

mg/L 

Total 
Phosphor 

mg/L 

Sulfates 
mg/L 

Chlorophyll
mg/L 

 B 1.15        

S 5.92        

M         T3-10 

B 0.95        

S 5.97        

M         T3-12 

B 0.87        

S 6.1        

M         T3-16 

B 0.7        

S 6.15        

M 1.55        T3-17 

B 0.55        

T4-0 S  7.4       

S 5.93        

M         T4-6 

B 3.00        

S 5.73        

M         T4-10 

B 1.21        

S 5.89        

M         T4-12 

B 1.06        

S 5.83        

M         T4-16 

B 0.75        

S 5.82      2005  

M         T4-17 

B 0.61        

T5-0 S  7.4       

T5-6 S 6.04        
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 S= Surface M= Medium B= Bottom 

Stations levels 
Oxygen 
(ml/l-1) 

pH
Suspended  

Solids 
mg/L 

Total 
Nitrogen 

mg/L 

Organic 
Nitrogen 

mg/L 

Total 
Phosphor 

mg/L 

Sulfates 
mg/L 

Chlorophyll
mg/L 

M          

B 0.64        

S         

M         T5-10 

B         

S 5.45        

M 1.55        T5-17 

B 0.73        

T6-0 S  7.5       

S         

M         T6-6 

B         

S 6.1        

M         T6-10 

B 0.4        

T7-0 S  7.5       

S 5.64        

M         T7-6 

B 1.35        

S 5.6        

M         T7-10 

B 0.34        

S 5.36        

M 1.55        T7-17 

B 0.53        

MDL    5 0.10 0.1 0.05  0.001 

MDL= Method Detection Limit 



PERU LNG S.R.L. 3-57 029-4217 
LNG Export Project  July, 2003 
Pampa Melchorita, Perú Chapter III 
 

Golder Associates 

Table 3-7. Pesticides analyzed at water samples in Autumn 2002.  

Stations Levels 
Lindano 

ng/l 
Heptacloro 

ng/l 
Aldrin 

ng/l 
Dieldrin 

ng/l 
Endrin 

ng/l 
Endosulfan 

ng/l 
Metoxicloro 

ng/l 
p.p-DDE 

ng/l 
p.p-DDD 

ng/l 
p.p-DDT 

ng/l 

T1-0 S <0.2 <0.3 <0.3 <0.4 <0.7 <0.6 <0.9 <0.4 <0.5 <0.4 

T1-17 S <0.2 <0.3 <0.3 <0.4 <0.7 <0.6 <0.9 <0.4 <0.5 <0.4 

MDL  0.2 0.3 0.3 0.4 0.7 0.6 0.9 0.4 0.5 0.4 
MDL= Method Detection Limit   S= Surface 

 
Table 3-8. Parameter values of microbiological and pollution analyzed in surface water samples. Autumn 

2002, Playa Melchorita 

Stations Levels 
Total Coliforms 

NMP/100ml 

Thermotolerant 

Coliforms 

NMP/100ml 

BOD 

mg/L 

T1-0 S < 2 <2 1 

T1-17 S <2 <2 2 

LDM  -- 0.3 0.4 
MDL= Method Detection Limit   S= Surface 
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Table 3-9. Values of physical and chemical parameters in water column. Spring 2002. Playa Melchorita 

 S= Surface M=Medium B=Bottom 

Stations Levels 
Oxygen 
(ml/l-1) 

pH 
Suspended  

Solids 
mg/L 

Total 
Nitrogen 

mg/L 

Organic 
Nitrogen 

mg/L 

Total 
Phosphor 

mg/L 

Sulfates 
mg/L 

Hardnes
s 

mg/L 

Chlorophyll 
mg/L 

T1-0 S   7.1 17 0.29 0.2 0.13   6581 0.005 

S 6.20                 

M                   T1-6 

B 6.06                 

S 5.36                 

M                   T1-10 

B 5.18                 

S 6.30 7.3 <5 0.34 0.3 0.06   6561 0.005 

M 5.09                 T1-17 

B 2.91                 

T2-0 S   7.0               

S 6.06                 

M                   T2-6 

B 6.11                 

S 5.50                 

M                   T2-10 

B 5.13                 

S 5.55                 

M                   T2-12 

B 4.63                 

S 6.12                 

M                   T2-16 

B 3.29                 

S 5.93           1966.9     

M                   T2-17 

B 2.63                 

T3-0 S   7.4               

S 6.06                 

M                   T3-6 

B 6.11                 

S 5.20                 

M                   T3-10 

B 5.64                 

S 5.55                 

M                   T3-12 

B 4.09                 
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 S= Surface M=Medium B=Bottom 

Stations Levels 
Oxygen 
(ml/l-1) 

pH 
Suspended  

Solids 
mg/L 

Total 
Nitrogen 

mg/L 

Organic 
Nitrogen 

mg/L 

Total 
Phosphor 

mg/L 

Sulfates 
mg/L 

Hardnes
s 

mg/L 

Chlorophyll 
mg/L 

S 6.70                 

M                   T3-16 

B 6.00                 

S 6.26                 

M 4.72                 T3-17 

B 3.47                 

T4-0 S   7.7               

S 4.94                 

M                   T4-6 

B 4.70                 

S 5.37                 

M                   T4-10 

B 3.01                 

S 5.17                 

M                   T4-12 

B 3.24                 

S 4.72                 

M                   T4-16 

B 2.54                 

S 4.49           2032.5     

M                   T4-17 

B 0.88                 

T5-0 S   7.4               

S 4.70                 

M                   T5-6 

B 4.60                 

S 5.36                 

M                   T5-10 

B 3.29                 

S 5.32                 

M                   T5-12 

B 3.10                 

S 5.14                 

M                   T5-16 

B 2.54                 

S 4.39                 T5-17 

M 3.76                 
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 S= Surface M=Medium B=Bottom 

Stations Levels 
Oxygen 
(ml/l-1) 

pH 
Suspended  

Solids 
mg/L 

Total 
Nitrogen 

mg/L 

Organic 
Nitrogen 

mg/L 

Total 
Phosphor 

mg/L 

Sulfates 
mg/L 

Hardnes
s 

mg/L 

Chlorophyll 
mg/L 

 B 1.60                 

T6-0 S   7               

S 5.17                 

M                   T6-6 

B 4.70                 

S                   

M                   T6-10 

B                   

S 5.09                 

M 4.39                 T6-16 

B 2.45                 

T7-0 S   7.1               

S 4.76                 

M                   T7-6 

B                   

S 5.13                 

M                   T7-10 

B 4.07                 

S 2.38                 

M                   T7-16 

B                   

T8-0 S   7.4               

S 5.26                 

M                   T8-6 

B 4.05                 

S 5.92                 

M                   T8-10 

B 4.05                 

S 4.30                 

M 3.76                 T8-17 

B 0.94                 

MDL    5 0.10 0.1 0.05  1 0.001 

MDL= Method Detection Limit 
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Table 3-10. Pesticides analyzed at water samples in Spring 2002. 

Stations Levels 
Lindano 

ng/l 

Heptacloro

ng/l 

Aldrin

ng/l 

Dieldrin

ng/l 

Endrin

ng/l 

Endosulfan

ng/l 

Metoxicloro 

ng/l 

p.p-DDE 

ng/l 

p.p-DDD

ng/l 

p.p-DDT

ng/l 

T1-0 S <0.2 <0.3 <0.2 <0.3 <0.4 <0.4 <0.4 <0.2 <0.2 <0.2 

T1-17 S <0.2 <0.3 <0.2 <0.3 <0.4 <0.4 <0.4 <0.2 <0.2 <0.2 

MDL  0.2 0.3 0.2 0.3 0.4 0.4 0.4 0.2 0.2 0.2 

MDL= Method Detection Limit   S= Surface 

 
Table 3-11. Parameter values of microbiological and Pollution in surface water samples. Spring 2002, 

Playa Melchorita  

Stations Levels 
Totals Coliforms 

NMP/100ml 

Thermotolerant 

Coliforms 

NMP/100ml 

BOD 

mg/L 

T1-0 S 2 2 1 

T1-17 S <2 <2 2 

MDL    2 2 1 

MDL= Method Detection Limit   S= Surface 
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Table 3-12. Composition and abundance of macrobenthos species sampled at  inter-tidal zone in Autumn 2002, Playa Melchorita 

Species T1 T2 T3 T4 T5 T6 T7 

 
Z 

SEC 
Z 

RET 
Z 

RES 
Z 

SAT 
Z 

SEC
Z 

RET
Z 

RES
Z 

SAT
Z 

SEC
Z 

RET
Z 

RES
Z 

SAT
Z 

SEC
Z 

RET
Z 

RES
Z 

SAT 
Z 

SEC 
Z 

RET
Z 

RES
Z 

SAT
Z 

SEC
Z 

RET
Z 

RES
Z 

SAT
Z 

SEC
Z 

RET
Z 

RES
Z 

SAT

NEMERTINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

SIPUNCULIDA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

POLYCHAETA                             

Nereido 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Glycera sp. 0 0 93 0 0 22 2 0 0 22 2 0 0 0 0 2 1 0 0 0 0 3 18 0 0 2 2 0 

Hemipodus triannulatus 2 28 65 0 0 34 0 0 0 34 0 0 0 5 3 0 0 45 6 3 42 3 8 1 0 0 37 8 

Poligordius sp? 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0 

MOLLUSCA                             

Donax marincovichi 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 3 0 0 0 1 0 0 0 3 0 0 0 0 

CRUSTACEA                             

Excirollana brasilensis 19 4 0 0 21 1 0 0 21 1 0 0 0 32 0 0 149 11 0 0 14 14 0 0 27 12 28 0 

Haustorius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

Emerita analoga 0 0 4 0 0 1 2 0 0 1 2 0 0 0 1 0 0 0 0 0 1 0 3 0 0 2 0 0 

Caprelidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

Calanus sp. 0 0 0 0 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 

Cyclops sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

INSECTA (larva) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

Other Groups                             

Amphelisca sp1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 1 0 0 0 0 0 0 0 0 0 0 0 

Amphelisca sp2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 

Average density (indv/m2) 762 1190 6059 0 762 2268 149 0 762 2268 149 0 0 1357 186 892 5613 2119 216 186 2100 777 1074 1264 1041 595 2491 331 

Total of species 2 2 4 0 1 6 2 0 1 6 2 0 0 2 3 5 3 3 1 3 3 4 3 3 2 3 3 2 

Total of individuals 21 32 163 0 21 61 4 0 21 61 4 0 0 37 5 24 151 57 6 5 57 21 29 34 28 16 67 9 

Richness of species  0.329 0.289 0.589 0.000 0.000 1.216 0.721 0.000 0.000 1.216 0.721 0.000 0.000 0.277 1.243 1.259 0.399 0.495 0.000 1.243 0.495 0.985 0.594 0.567 0.300 0.721 0.476 0.455

Pielou evenness 0.454 0.544 0.584 0.000 0.000 0.563 1.000 0.000 0.000 0.563 1.000 0.000 0.000 0.571 0.865 0.717 0.072 0.523 0.000 0.865 0.583 0.701 0.807 0.390 0.222 0.670 0.726 0.503

Diversity (bits/ind) 0.454 0.544 1.167 0.000 0.000 1.454 1.000 0.000 0.000 1.454 1.000 0.000 0.000 0.571 1.371 1.982 0.115 0.830 0.000 1.371 0.925 1.401 1.278 0.618 0.222 1.061 1.150 0.503
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Table 3-13. Composition and abundance of macrobenthos species sampled at  inter-tidal zone in Spring 2002, Playa Melchorita.  

T1 T2 T3 T4 
Species 

Z SEC Z RET Z RES Z SAT Z SEC Z RET Z RES Z SAT Z SEC Z RET Z RES Z SAT Z SEC Z RET Z RES Z SAT

TURBELLARIA 7 1 1 0 0 202 0 0 0 0 0 0 0 0 0 0 

NEMATODA                 

Nematodo 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Punctodora 519 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

POLYCHAETA                 

Glycera sp. 2 416 22 16 3 54 9 678 5 9 2 19 3 759 25 4 

Hemipodus triannulatus 0 0 4 0 0 8 0 0 0 0 0 0 0 0 0 0 

Spionidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Magellona 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

OLIGOCHAETA 0 0 0 258 0 0 0 0 0 0 0 0 0 0 0 0 

INSECTA                 

COLLEMBOLA                 

Isotomidae 326 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CRUSTACEA                 

Calanus sp. 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cumacea 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

AMPHIPODA                 

Amphelisca sp1 0 0 0 3 0 0 3 1 1 9 61 42 1 0 0 14 

Amphelisca sp2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

ISOPODA                 

Excirollana brasilensis 7 0 0 0 11 0 0 16 30 0 0 0 61 0 70 0 

Emerita analoga 0 5 2 1 0 1 0 1 0 2 0 0 0 1 1 0 

PAGURIDAE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

MOLLUSCA                 

Donax marincovichi 0 0 0 0 0 1 0 5 0 0 3 3 0 0 0 21 

Semimytilus algosus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Average density (indv/m2) 32193 15688 1078 10335 520 9888 446 26059 1338 743 2454 2379 2416 28253 3569 1636 

Total of species 7 3 4 4 2 5 2 5 3 3 3 3 3 2 3 5 

Total of individuals 866 422 29 278 14 266 12 701 36 20 66 64 65 760 96 44 

Richness of species  0.887 0.331 0.891 0.533 0.379 0.716 0.402 0.611 0.558 0.668 0.477 0.481 0.479 0.151 0.438 1.060 

Pielou evenness 0.411 0.074 0.565 0.218 0.750 0.423 0.811 0.107 0.479 0.864 0.291 0.710 0.242 0.014 0.572 0.750 

Diversity (bits/ind) 1.154 0.117 1.130 0.437 0.750 0.981 0.811 0.249 0.758 1.369 0.461 1.126 0.383 0.014 0.906 1.741 
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T5 T6 T7 T8 
Species 

Z SEC Z RET Z RES Z SAT Z SEC Z RET Z RES Z SAT Z SEC Z RET Z RES Z SAT Z SEC Z RET Z RES Z SAT 
TURBELLARIA 0 0 0 0 2 420 0 0 0 0 54 0 0 0 6 2 

NEMATODA                 

Nematodo 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Punctodora 0 0 0 0 16 0 0 0 0 0 2 0 0 0 0 0 

POLYCHAETA                 

Glycera sp. 10 1070 15 1 3 43 44 13 19 37 32 3 2 19 1 14 

Hemipodus triannulatus 0 0 0 0 0 7 0 0 0 0 6 0 0 2 0 0 

Spionidae 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2 

Magellona 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

OLIGOCHAETA 0 0 0 0 0 0 0 0 9 11 0 0 0 0 0 0 

INSECTA                  

COLLEMBOLA                 

Isotomidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CRUSTACEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Calanus sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cumacea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

AMPHIPODA                 

Amphelisca sp1 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 

Amphelisca sp2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

ISOPODA                 

Excirollana brasilensis 9 0 0 0 38 0 0 0 18 19 0 0 52 0 0 0 

Emerita analoga 0 1 1 0 0 3 4 1 0 8 187 76 0 0 0 2 

PAGURIDAE 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

MOLLUSCA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Donax marincovichi 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 

Semimytilus algosus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Average density (indv/m2) 706 39814 669 37 2268 17621 1822 520 1710 2788 10520 2937 2007 781 260 818 

Total of species 2 2 3 1 6 5 3 2 3 4 7 2 2 2 2 6 

Total of individuals 19 1071 18 1 61 474 49 14 46 75 283 79 54 21 7 22 

Richness of species  0.340 0.143 0.692 0.000 1.216 0.649 0.514 0.379 0.522 0.695 1.063 0.229 0.251 0.329 0.514 1.618 

Pielou evenness 0.998 0.011 0.507 0.000 0.581 0.269 0.346 0.371 0.957 0.878 0.510 0.233 0.229 0.454 0.592 0.682 

Diversity (bits/ind) 0.998 0.011 0.803 0.000 1.502 0.624 0.549 0.371 1.517 1.755 1.432 0.233 0.229 0.454 0.592 1.764 
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Table 3-14. Values of hydrographic  and marine circulation parameters  in surface, medium and bottom 
water samples. Autumn 2002. Playa Melchorita  

S = Surface M= Medium B= Bottom 

Stations levels 
Temperature 

(°C) 

Salinity 

UPS 

Direction of currents  

( ° ) 

Velocity of currents 

(cm/s) 

T1-0 S 18.5    
S 18.4 35.018   
M     T1-6 
B 16.6 35.045   
S 18.4    
M     T1-10 
B 16.5    
S 18.2 35.024 302 15.83 
M 16.1 35.027   T1-17 
B 15.8 35.047 303 10.63 

T2-0 S 18    
S 18.2 35.019   
M     T2-6 
B 16.7    
S 18.1  297 22.3 
M     T2-10 
B 16.8  300 14.3 
S 18    
M     T2-12 
B 16.6    
S 18.2    
M     T2-16 
B 15.6    
S 18.2 34.993 283 4.9 
M     T2-17 
B 15.6 35.047 288 5.33 

T3-0 S 16.6    
S 17.8 35.018   
M     T3-6 
B 16    
S 18    
M     T3-10 
B 16.1    
S 18 34.998   
M     T3-12 
B 16 35.046   
S 18.1    
M     T3-16 
B 15.6    
S 18    
M 16.1    T3-17 
B 15.6    
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S = Surface M= Medium B= Bottom 

Stations levels 
Temperature 

(°C) 

Salinity 

UPS 

Direction of currents  

( ° ) 

Velocity of currents 

(cm/s) 

T4-0 S 19    
S 18.2 35.021   
M     T4-6 
B 16.1    
S 18.4    
M     T4-10 
B 15.9    
S 18.1 34.997   
M     T4-12 
B 15.9 35.029   
S 18.1  302 4.86 
M     T4-16 
B 15.8  260 8.78 
S 18.1 34.997   
M     T4-17 
B 15.8 35.034   

T5-0 S 17    
S 18.3 35.026   
M     T5-6 
B 15.8    
S 18  274 19.75 
M     T5-10 
B 15.9  319 15.69 
S 18.1 35.007   
M 15.8    T5-17 
B 15.8 35.037   

T6-0 S 17.2    
S     
M     T6-6 
B     
S 18.1    
M     T6-10 
B 16    

T7-0 S 16.3    
S 18.1 35.019 273 20.42 
M     T7-6 
B 15.6 35.045 291 9.94 
S 18.1    
M     T7-10 
B 16 35.047   
S 18.1 34.998   
M 16.1    T7-17 
B 15.7 35.032   
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Table 3-15. Values of hydrographic  and marine circulation parameters  in surface, medium and bottom 
water samples. Spring 2002. Playa Melchorita 

 S= Surface M= Medium B= Bottom 

Stations levels 
Temperature 

(°C) 
Salinity 

UPS 
Direction of currents 

( ° ) 
Velocity of currents 

(cm/s) 

T1-0 S 16.0    

S 18.7  121 13.69 

M     T1-6 

B 17.9  119 6.19 

S 18.0    

M     T1-10 

B 17.3    

S 17.7 34.978 175 13.23 

M 16.7 34.971   T1-17 

B 16.3 34.949 158 18.27 

T2-0 S 16.0    

S 18.2    

M     T2-6 

B 17.4    

S 17.7    

M     T2-10 

B 17.1    

S 17.9    

M     T2-12 

B 17.1    

S 17.5    

M     T2-16 

B 16.6    

S 17.7 34.992   

M     T2-17 

B 16.6 34.955   

T3-0 S 17.0    

S 18.1 34.930   

M     T3-6 

B 17.8 34.943   

S 18.0    

M     T3-10 

B 17.3    

T3-12 S 17.8 34.927 131 23.51 
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 S= Surface M= Medium B= Bottom 

Stations levels 
Temperature 

(°C) 
Salinity 

UPS 
Direction of currents 

( ° ) 
Velocity of currents 

(cm/s) 

M      

B 16.9 34.938 273 47.23 

S 18.0    

M     T3-16 

B 17.3    

S 17.4    

M 16.5    T3-17 

B 16.0    

T4-0 S 17.0    

S 17.0  176 12.47 

M     T4-6 

B 16.9  131 18.34 

S 17.7    

M     T4-10 

B 16.4    

S 17.6 34.945   

M     T4-12 

B 16.4 34.942   

S 16.9 34.950   

M     T4-16 

B 16.3 34.940   

S 16.7 34.951 122 30.19 

M     T4-17 

B 15.5 34.943 150 16.21 

T5-0 S 16.0    

S 17.0 34.947   

M     T5-6 

B 16.9    

S 17.7 34.953   

M     T5-10 

B 16.4 34.944   

S 17.6 34.959 137 36 

M     T5-12 

B 16.4 34.943 130 31 

S 17.0    T5-16 

M     
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 S= Surface M= Medium B= Bottom 

Stations levels 
Temperature 

(°C) 
Salinity 

UPS 
Direction of currents 

( ° ) 
Velocity of currents 

(cm/s) 

 B 16.3    

S 16.7    

M 16.1    T5-17 

B 15.6    

T6-0 S 16.5    

S 17.0 34.940   

M     T6-6 

B 16.9    

S 17.5    

M     T6-10 

B 16.5    

S 16.9 34.955 126 28 

M 16.5 34.948   T6-16 

B 16.3 34.956 158 21 

T7-0 S 17.5    

S 17.0  273 20.42 

M     T7-6 

B 16.9  291 9.94 

S 17.4    

M     T7-10 

B 16.7    

S     

M     T7-16 

B 15.9 34.943   

T8-0 S 16.5    

S 17.4 34.938 93 9 

M     T8-6 

B 16.9 34.957 106 10 

S 17.3 34.962   

M     T8-10 

B 16.7 34.944   

S 16.6 34.933   

M 16.5 34.940   T8-16 

B 15.4 34.951   
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Table 3-16. Composition and abundance of phytoplankton, determined at different levels of depth. N° of cells/50 ml. Autumn 2002. Pampa Melchorita 

 S= Surface M= Medium B= Bottom 

Station T1-17 T1-10 T1-6 T3-17 T3-12 T3-6 T5-17 T5-10 T5-6 T7-17 T7-10 T7-6
Level S M B S B S S M B S B S S M B S B S S M B S M S

Diatoms                         

Actinocyclus octonarius 8 1 2 4 7 3 17 0 3 3 1 0 9 0 2 10 0 8 15 0 3 11 1 3 

Achnanthes sp 0 0 0 0 0 0 17 0 0 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Amphiprora sp 21 2 9 5 12 7 21 2 7 23 1 5 17 5 1 19 2 9 23 10 6 9 10 4 

Amphora sp 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 

Asterionellopsis glacialis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 

Asteromphalus heptactis 0 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 5 2 0 0 0 

Biddulphia alternans 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cerataulina pelagica 171 0 0 37 0 23 800 0 0 19 5 36 181 0 0 123 0 350 81 59 2 31 5 19 

Coscinodiscus centralis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 

Coscinodiscus curvatulus 0 0 3 0 0 0 0 0 0 11 0 5 0 0 3 5 0 0 0 0 0 2 0 0 

Coscinodiscus perforatus 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 

Cylindrotheca closterium 800 21 7 500 8 825 1100 25 1 1125 18 325 1525 19 12 625 15 925 1225 140 10 725 11 500 

Chaetoceros affinis 33 0 0 85 47 190 81 27 0 30 179 92 79 131 0 151 63 60 115 175 0 83 145 61 

Chaetoceros constrictus 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 79 21 0 

Chaetoceros curvisetus 0 51 10 0 0 0 27 437 81 384 361 163 0 218 459 121 727 18 69 1200 61 131 664 0 

Chaetoceros danicus 0 0 0 0 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 0 0 

Chaetoceros debilis 33 861 571 75 599 617 157 412 173 213 1807 905 67 259 794 327 1534 200 247 1700 209 425 2285 370 

Chaetoceros didymus 2076 214 113 2050 720 3050 3550 267 109 2307 417 3900 3825 106 88 4600 581 2666 3425 1775 30 3150 437 1875

Chaetoceros lauderii 0 0 0 15 0 21 14 29 0 21 2 23 0 3 4 0 0 8 11 33 0 5 18 2 

Chaetoceros lorenzianus 7 31 59 38 35 57 8 20 75 63 81 45 33 15 47 23 103 11 14 43 20 25 147 13 
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 S= Surface M= Medium B= Bottom 

Station T1-17 T1-10 T1-6 T3-17 T3-12 T3-6 T5-17 T5-10 T5-6 T7-17 T7-10 T7-6
Level S M B S B S S M B S B S S M B S B S S M B S M S

Chaetoceros socialis 44 0 0 0 0 53 0 0 11 0 87 0 0 0 6 0 0 0 0 0 0 0 0 0 

Chaetoceros sp 0 0 0 0 0 0 0 0 0 0 97 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ditylum brightwellii 1 0 0 0 0 2 0 0 0 7 1 3 0 0 0 0 0 0 2 1 0 3 1 1 

Entomoneis alata 0 0 0 0 3 2 11 2 2 2 3 4 0 0 0 7 1 2 0 7 0 6 5 5 

Eucampia zoodiacus 9 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 2 0 0 0 0 0 

Fragilariopsis doliolus 30 0 0 0 0 0 23 0 0 8 0 0 3 0 0 0 0 0 0 0 0 0 0 4 

Guinardia delicatula 3375 230 168 2700 183 1600 3200 321 73 2325 590 1575 4075 110 101 2350 71 2725 2100 2425 165 1975 228 1075

Leptocylindrus danicus 551 17 0 1350 81 1094 2250 0 0 950 90 461 875 0 0 2300 18 725 2225 248 0 1350 69 575 

Lithodesmiun undulatum 8 25 13 15 128 12 3 9 21 24 101 2 14 6 8 31 93 0 20 63 0 35 33 0 

Meuniera membranacea 11 0 0 17 0 9 0 0 0 0 0 0 64 0 0 23 0 0 24 26 0 41 5 9 

Navicula sp 0 12 5 0 13 1 0 9 275 0 29 200 3 3 10 0 5 5 0 31 4 5 275 12 

Odontella aurita 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 2 

Pleurosigma normanii 0 2 176 0 293 1 1 9 125 31 205 47 0 14 41 10 260 0 18 83 36 20 452 8 

Pseudonitzschia 

delicatissima 
0 21 4 0 0 0 0 16 0 0 17 8 0 8 11 0 5 0 0 27 19 0 0 0 

Rhizosolenia robusta 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Skeletonema costatum 30 0 0 1175 23 568 1975 0 13 1825 5 1225 4400 0 6 5725 83 1500 5950 750 12 4525 275 1450

Stephanopyxis turris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 2 0 0 0 0 

Thalassionema nitzschioides 0 2 79 0 59 0 25 0 41 13 69 43 16 7 6 37 47 0 11 83 5 35 45 0 

Thalassiosira anguste 

lineata 
163 45 21 203 128 113 357 0 0 287 85 64 123 0 8 260 9 23 328 79 0 164 15 49 

Thalassiosira mendiolana 50 15 0 0 0 0 8 9 0 114 0 11 0 0 0 0 0 0 0 0 0 0 0 0 

Thalassiosira minima 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 2 0 0 
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 S= Surface M= Medium B= Bottom 

Station T1-17 T1-10 T1-6 T3-17 T3-12 T3-6 T5-17 T5-10 T5-6 T7-17 T7-10 T7-6
Level S M B S B S S M B S B S S M B S B S S M B S M S

Thalassiosira rotula 40 26 29 52 26 112 288 46 11 127 90 63 144 79 1 215 38 32 119 81 25 89 18 20 

Thalassiosira sp 0 0 0 127 7 44 0 0 0 0 15 11 139 0 0 236 2 93 159 48 0 147 48 77 

Thalassiothrix longissima 1 2 0 1 0 0 0 0 2 1 2 1 0 0 0 0 0 3 0 4 0 3 1 1 

TOTAL OF DIATOMS 7462 1580 1269 8450 2380 8406 13933 1640 1025 9956 4359 9229 15596 984 1608 17203 3664 9364 16183 9098 609 13087 5220 6135

Dinoflagellates                         

Amylax triacantha 0 0 0 3 0 3 8 0 0 0 0 0 2 0 0 0 0 3 0 0 0 0 0 0 

Ceratium dens 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 1 5 0 0 3 0 0 

Ceratium furca 750 127 0 1250 16 750 0 0 4 232 21 350 60 3 0 500 0 500 525 120 0 49 0 73 

Ceratium fusus var fusus 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 3 0 0 0 0 0 

Ceratium tripos 0 0 2 2 0 1 1 0 13 1 0 0 0 4 4 0 0 0 0 0 5 2 0 1 

Cochlodinium sp 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dinophysis acuminata 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 

Dinophysis caudata 4 0 0 27 0 53 0 0 0 5 0 2 8 0 0 41 0 6 21 0 0 1 0 7 

Dinophysis rotundata 1 0 0 5 0 2 5 2 0 2 0 0 2 0 0 1 0 1 0 2 0 0 0 0 

Diplopelta asymmetrica 0 0 0 0 4 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 

Diplopeltopsis minor 13 4 2 5 0 24 23 5 0 11 0 5 84 0 3 5 0 0 15 1 0 8 2 4 

Exuviaella marina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 

Glenodinium sp 0 0 0 600 0 275 127 0 0 0 0 0 450 0 0 175 0 125 75 0 25 425 0 700 

Gonyaulax scrippsae 0 0 0 27 0 4 2 0 0 7 0 0 12 0 0 0 0 0 5 2 0 0 0 0 

Gonyaulax spinifera 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 

Gymnodinium snguineum 1000 0 0 800 25 750 1 0 0 21 0 550 22 0 0 100 0 2025 350 1 0 336 0 1125

Gymnodinium sp 4400 0 0 5275 0 8550 6125 15 0 1275 0 488 9627 0 0 1800 0 4125 1050 100 75 300 0 1050
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 S= Surface M= Medium B= Bottom 

Station T1-17 T1-10 T1-6 T3-17 T3-12 T3-6 T5-17 T5-10 T5-6 T7-17 T7-10 T7-6
Level S M B S B S S M B S B S S M B S B S S M B S M S

Gyrodinium sp 43 1 0 35 0 55 29 0 5 15 0 3 33 0 0 49 0 17 41 0 0 37 0 5 

Oxyphysis oxytoxoides 0 104 5 4 0 3 17 29 13 14 5 1 23 3 10 22 0 3 16 37 8 0 0 1 

Podolampas palmipes 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Polykrikos schwartzii 31 5 0 39 0 21 33 0 0 29 0 2 25 0 0 21 0 3 12 0 0 3 0 3 

Pronoctiluca acuta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 175 0 0 0 0 0 0 

Prorocentrum gracile 350 0 0 1325 16 3025 49 0 0 60 0 2300 79 0 0 575 0 3175 425 5 0 1675 0 1225

Prorocentrum micans 0 0 0 0 0 2 0 0 0 1 0 0 0 0 0 1 0 3 2 0 0 2 0 1 

Protoperidinium claudicans 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Protoperidinium conicum 0 0 0 0 0 0 2 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

Protoperidinium crassipes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

Protoperidinium deficiens 0 0 0 0 0 0 0 9 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 

Protoperidinium depressum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 

Protoperidinium excentricus 2 0 0 1 0 5 3 0 5 3 0 0 0 0 0 0 0 0 1 6 0 0 0 0 

Protoperidinium grani 2 0 0 1 0 2 6 0 0 5 0 0 12 0 0 2 0 0 2 0 0 0 0 2 

Protoperidinium 

longispinum 
0 5 0 5 0 2 9 3 0 4 0 0 1 3 0 5 0 0 0 22 0 0 0 0 

Protoperidinium mendiolae 2 5 32 7 2 0 0 0 47 5 7 0 2 0 10 2 2 2 1 2 15 0 11 4 

Protoperidinium minutum 1 0 0 33 1 60 7 1 0 73 0 0 5 2 0 9 0 7 27 0 0 2 0 2 

Protoperidinium obtusum 4 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2 0 1 7 0 0 0 0 0 

Protoperidinium oceanicum 0 0 0 1 0 0 0 0 0 0 1 0 2 0 0 0 0 0 1 0 0 0 0 2 

Protoperidinium pellucidum 5 2 0 8 0 0 16 0 0 8 0 0 18 0 2 1 0 0 3 0 0 3 0 1 

Protoperidinium subinerme 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

Pyrocystis lunula 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
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 S= Surface M= Medium B= Bottom 

Station T1-17 T1-10 T1-6 T3-17 T3-12 T3-6 T5-17 T5-10 T5-6 T7-17 T7-10 T7-6
Level S M B S B S S M B S B S S M B S B S S M B S M S

Pyrophacus horologium 7 0 0 22 0 17 18 0 0 16 0 12 13 0 9 21 0 12 9 0 0 16 0 8 

Scrippsiella trochoidea 0 0 0 12 0 13 9 3 2 1 0 5 200 0 0 11 0 9 10 3 0 15 0 7 

TOTAL OF 

DINOFLAGELLATES 
6620 253 41 9487 64 13622 6493 68 90 1791 35 3719 10682 17 42 3348 2 10194 2607 302 129 2977 13 4221

Silicoflagellates                         

Dictyocha fibula 9 30 196 5 221 81 45 190 290 39 725 33 1350 41 238 625 1725 35 1050 475 700 21 950 350 

Dictyocha octonaria 0 0 7 0 3 0 0 0 4 0 2 0 0 0 2 1 0 1 0 3 0 0 0 0 

TOTAL OF 

SILICOFLAGELLATES 
9 30 203 5 224 81 45 190 294 39 727 33 1350 41 240 626 1725 36 1050 478 700 21 950 350 

Phytoflagellates                         

Eutreptiella marina 325 8 5 52 16 98 500 2 2 100 17 25 400 10 9 39 18 475 350 33 5 11 0 0 

Fitoflagellates 4775 1575 1650 13275 775 11300 23950 2775 625 2575 1075 1825 10400 25 25 5275 400 24975 4400 2050 25 6250 375 6950

Leucocryptos marina 475 0 0 2575 0 3175 300 0 0 3200 0 175 1825 0 0 1300 0 1775 1300 0 0 1275 0 1000

Pyramimona sp 0 0 0 0 0 0 625 0 0 0 0 0 1075 0 0 0 0 0 0 0 0 0 0 0 

TOTAL OF 

PHYTOFLAGELLATES 
5575 1583 1655 15902 791 14573 25375 2777 627 5875 1092 2025 13700 35 34 6614 418 27225 6050 2083 30 7536 375 7950

Total of species 43 30 24 46 29 50 48 28 31 54 36 43 48 26 32 50 25 45 50 43 25 51 31 45 

Total of individuals 19666 3446 3168 33844 3459 36682 45846 4675 2036 17661 6213 15006 41328 1077 1924 27791 5809 46819 25890 11961 1468 23621 6558 18656

Richness of species 4.248 3.560 2.853 4.315 3.436 4.662 4.379 3.195 3.938 5.420 4.007 4.368 4.422 3.581 4.099 4.789 2.769 4.091 4.822 4.473 3.291 4.965 3.414 4.474

Pielou evenness 0.582 0.521 0.531 0.554 0.687 0.555 0.457 0.463 0.672 0.618 0.650 0.638 0.579 0.698 0.541 0.615 0.618 0.479 0.629 0.631 0.601 0.591 0.650 0.591

Diversity (bits/ind) 3.159 2.558 2.436 3.062 3.337 3.135 2.554 2.228 3.331 3.557 3.363 3.462 3.233 3.281 2.703 3.469 2.872 2.632 3.551 3.422 2.791 3.351 3.218 3.246
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Table 3-17. Composition and abundance of other groups found in the phytoplankton samples at different levels of depth. N° of individuals/50 ml. Autumn 
2002. Pampa Melchorita * 

 S= Surface M= Medium B= Bottom 

Station T1-17 T1-10 T1-6 T3-17 T3-12 T3-6 T5-17 T5-10 T5-6 T7-17 T7-10 T7-6 

Level S M B S B S S M B S B S S M B S B S S M B S M S 

Ciliates                         
Amphorella amphora 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Codonella sp 0 0 0 0 0 0 0 0 6 0 0 0 0 7 3 0 0 0 1 0 0 0 0 0 
Eutintinnus lusus undae 0 3 3 27 23 65 9 0 0 11 1 27 7 0 3 20 2 31 10 8 0 19 12 31 
Eutintinnus tubulosus 27 1 0 10 0 9 20 0 0 6 0 10 6 0 0 10 0 13 5 2 0 6 0 2 
Favella serrata 0 0 1 2 0 1 1 2 0 0 0 1 2 0 0 1 0 2 1 0 0 4 0 1 
Hellicostomella longa 34 0 0 35 0 39 22 0 0 37 0 16 15 3 0 10 1 5 2 0 0 1 0 9 
Lohmmaniella oviformis 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Strombidium conicoides 0 0 0 21 0 12 7 0 0 29 0 0 3 0 0 3 0 0 0 10 0 56 0 5 
Strombidium conicum 2 4 0 62 2 79 27 4 1 130 0 17 22 4 0 44 0 45 24 17 1 19 0 15 
Strombidium sp 0 0 0 10 0 5 74 3 0 0 0 0 5 0 0 0 0 0 0 145 0 0 0 0 
Strombidium strobilus 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 
Tiarina fusus 1 4 0 21 0 27 34 2 0 1 0 4 18 3 0 3 0 21 7 4 0 1 0 2 
Tintinnopsis compressa 14 0 0 26 7 5 17 0 3 5 0 46 3 0 0 15 0 18 21 5 0 180 20 11 
Tintinnopsis levigata 21 0 5 17 3 45 11 3 0 10 12 5 7 0 3 57 7 8 31 3 2 35 9 9 
Total of ciliates  99 12 9 231 35 287 227 18 10 230 13 126 88 17 9 163 10 148 102 194 3 321 41 85 
Zooplankton                         
Apendicularia 0 3 0 0 0 0 2 0 1 0 0 0 0 0 1 4 0 1 4 0 2 2 0 0 
Copepods 0 1 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 
Bivalve larvae  0 0 0 0 0 0 0 0 3 0 0 0 0 0 1 0 0 0 0 0 2 0 0 0 
Invertebrate larvae? 0 2 0 10 0 7 0 0 0 5 0 1 5 0 0 4 0 1 4 1 0 1 0 0 
Polychaete larvae 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
Urochord Larva  0 0 0 0 0 0 0 0 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 
Nematodes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
Nauplius 0 2 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 4 1 1 0 0 0 
Total of zooplankton 0 8 2 10 2 7 2 1 6 7 1 1 7 0 2 8 1 2 12 2 7 4 1 0 

* Diversity analyses was not performed 
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Table 3-18. Composition and abundance of zooplankton (individuals/sample) obtained at surface level, Autumn 2002. Pampa Melchorita 

Station T1-17 T1-6 T3-17 T3-10 T3-6 T5-17 T5-6 T6-10 

Group/Order/Family Genus/Specie Stage         
HYDROIDOMEDUSAE           
Anthomedusae Not determined  0 0 0 0 2 0 0 0 
PELECYPODA Not determined Larvae 0 0 0 0 2 0 5 5 
POLYCHAETA Spionidae Larvae 0 0 0 0 1 0 3 3 
COPEPODA           
Calanoida Acartia tonsa  671 57 64 29 113 22 1250 1000 
 Centropages brachiatus  0 0 0 0 0 0 3 2 
 Paracalanus parvus  4 0 0 1 0 3 0 0 
Cyclopoida Oncaea sp  1 0 0 0 0 0 0 0 
 Calygus sp  0 0 0 0 1 0 0 0 
 Not determined  0 0 0 0 4 0 4 3 
CIRRIPEDIA Not determined nauplius 0 0 0 0 4 0 3 5 
ISOPODA Not determined  0 1 0 0 0 0 1 0 
MYSIDACEA Not determined  0 0 0 0 0 0 1 0 
AMPHIPODA           
Caprellidae Not determined  0 2 0 0 1 0 0 0 
DECAPODA           
Anomura           
Hippidae Emerita analoga zoea 0 0 0 0 0 0 5 4 
Macrura Callianassa sp  0 0 0 0 0 0 2 1 
Brachyura           
Grapsidae Not determined zoea 0 0 0 0 0 0 1 1 
BRACHIOPODA Discinisca lamellosa larvae 0 0 0 0 8 0 11 3 
APPENDICULARIA Oikopleura sp  6 10 5 2 4 6 4 2 
Total of species   4 4 2 3 10 3 13 11 
Total of individuals   682 70 69 32 140 31 1293 1029 
Richness of species   0.460 0.706 0.236 0.577 1.821 0.582 1.675 1.442 
Pielou evenness   0.070 0.438 0.375 0.338 0.377 0.717 0.086 0.079 
Diversity (bits/ind)   0.140 0.877 0.375 0.535 1.253 1.136 0.319 0.274 
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Table 3-19. Composition and abundance of icthyoplankton (individuals/sample). Autumn 2002. Pampa Melchorita* 

Station T1-17 T1-6 T3-17 T3-10 T3-6 T5-17 T5-6 T6-10 

Family Specie Phase         

Engraulidae Engrailis ringens eggs 0 0 1 1 0 0 1 0 

Atherinidae Odontesthes regia regia larvae 0 1 0 1 0 0   

Not determined  eggs 1 7 3 0 7 1 10 8 

*Diversity analysis was not performed due to the scarce number of species 
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Table 3-20. Composition and abundance of macrobenthos species of the sub-tidal zone – Autumn 2002. Playa Melchorita 

Transect T1 T2 T3 T4 T5 T6 T7 

Station 6 m 10 m 17 m 6 m 10 m 16 m 17 m 6 m 10 m 12 m 16 m 6 m 10 m 12 m 16 m 17 m 6 m 17 m 10 m 6 m 17 m 

ACTINIA 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 52 0 

ECHINODERMATA                      

Ophiuroideo 9 0 0 20 0 0 0 7 1 0 1 10 0 1 0 0 25 7 1 0 0 

PLATYHELMINTHES                      

TURBELLARIA 0 0 0 0 0 0 0 16 0 0 1 0 0 0 0 0 1 0 0 38 0 

NEMERTEA 0 0 2 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 0 1 0 

ANELLIDA                      

POLICHAETA                      

Magelona 0 1 100 1 1 4 62 0 0 0 1 0 0 0 2 0 0 112 0 0 4 

SPIONIDAE                      

Polydora 16 9 0 0 0 0 0 0 0 0 0 1 0 0 0 0 7 0 0 24 0 

ONUPHIDAE                      

Diopatra rhizoicola 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 

Diopatra sp 0 1 1 0 0 1 1 0 0 0 2 0 0 0 1 1 0 1 0 0 1 

Nothria sp. 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

FLABELLIGERIDAE                      

Pherusa sp 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 2 2 2 1 

SILLIDAE                      

Syllis sp 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 10 0 

PHYLLODOCIDAE                      

Eteone 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 91 0 

SABELLIDAE 1 1 6 0 0 0 3 0 0 0 0 0 1 0 0 0 0 1 0 0 0 

POLYNOIDAE                      

Halosydna 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
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Transect T1 T2 T3 T4 T5 T6 T7 

Station 6 m 10 m 17 m 6 m 10 m 16 m 17 m 6 m 10 m 12 m 16 m 6 m 10 m 12 m 16 m 17 m 6 m 17 m 10 m 6 m 17 m 

COSSURIDAE                      

Cossura sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

NEREIDAE                      

Nereis sp 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 59 0 

Nephtys impressa 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

Nephtys ferruginea 6 1 14 0 0 0 7 0 1 0 0 0 1 0 0 0 0 5 0 0 8 

Sigambra bassi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

Hemipodus triannulatus 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Parendalia fauvelli 0 0 2 0 0 1 6 0 0 0 0 0 0 0 0 0 0 3 0 0 2 

Fragmatopoma sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Leitoscolopos chilensis 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Polichaete sp 15 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

APISTOBRANCHIDAE 9 0 0 3 1 0 0 5 0 0 0 2 1 0 0 0 1 0 0 0 0 

Polichaete sp 21 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Polichaete sp 27 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SIPUNCULIDA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 0 

MOLLUSCA                      

Chaetopleura 0 0 0 0 0 0 0 0 0 0 0 0 0 17 0 0 0 0 0 0 0 

Diloma sp 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 

Thais chocolata 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 

Nassarius gayi 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 

Prisogaster niger 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Natica undata? 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

Dulina 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mitrella sp 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Transect T1 T2 T3 T4 T5 T6 T7 

Station 6 m 10 m 17 m 6 m 10 m 16 m 17 m 6 m 10 m 12 m 16 m 6 m 10 m 12 m 16 m 17 m 6 m 17 m 10 m 6 m 17 m 

Xanthochorus buxea 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 

Cinum cymba 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Donax marincovinchi 1 0 0 1 0 0 0 799 0 0 0 474 0 0 0 0 3255 0 0 10 0 

Semmimitylus algosus 16 0 0 4 1 0 0 3 1 0 0 0 0 0 0 0 18 0 0 883 0 

Mulina edulis 255 1480 148 5 174 10 23 2 59 16 33 0 45 5 3 3 1 40 38 574 64 

ARTHROPODA                      

CRUSTACEA                      

Balanus laevis 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 744 0 

Caprelidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 0 

Isopheles pacificus 0 0 0 5 0 0 0 2 0 0 0 1 0 0 0 0 0 0 0 0 0 

Excirolana braziliensis 1 0 0 0 0 0 0 8 2 0 0 0 1 0 0 0 0 0 3 0 0 

Haustorius sp 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 

Amphipode sp 3 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

Cumacea 2 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 11 0 0 0 0 

Undetermined Isopode 2 1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 3 0 0 0 0 

Undetermined Isopode 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 1 0 

Dinamenela vacheri 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 

Pignogonide 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

PHORONIDA 1 0 5 0 0 0 2 0 0 0 0 0 1 0 0 0 0 30 0 3 0 

Density (indv/m2) 339 1492 276 40 178 16 103 842 64 16 37 487 49 32 7 5 3346 202 43 2579 80 

Total of species 23 8 8 10 7 4 8 12 8 1 6 6 8 8 4 3 13 12 4 18 8 

Total of individuals 345 1495 278 42 180 16 105 846 67 16 39 489 52 33 6 5 3349 204 44 2584 82 

Richness of species  3.765 0.958 1.244 2.408 1.155 1.082 1.504 1.632 1.665 0.000 1.365 0.807 1.772 2.002 1.603 1.243 1.478 2.068 0.793 2.164 1.588 

Pielou evenness 0.385 0.034 0.529 0.746 0.106 0.712 0.603 0.130 0.285 0.000 0.374 0.095 0.316 0.754 0.917 0.865 0.071 0.553 0.387 0.572 0.420 

Diversity (bits/indv) 1.743 0.101 1.587 2.478 0.297 1.424 1.808 0.467 0.856 0.000 0.958 0.246 0.948 2.261 1.834 1.371 0.264 1.984 0.774 2.384 1.260 
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Table 3-21. Composition and abundance of phytoplankton, determined at different levels of depth. N° of cells/50 ml. Spring 2002. Playa Melchorita 

 S= Surface M= Medium B= Bottom 

Station T1-6 T1-10 T1-17 T3-6 T3-10 T3-12 T3-17 T5-6 T5-10 T5-12 T5-17 T6-6 T6-10 T6-16 T8-6 T8-10 T8-16

Level S S B S M B S S S B S M B B S S B S M B S S B S M B S S B S M B 

Diatoms:                                 

Actinocyclus octonarius 3 24 2 44 56 7 32 0 1 40 1 0 5 0 4 3 16 0 0 0 4 0 0 5 5 41 4 0 0 8 8 29 

Actinoptychus sp 0 0 1 0 0 0 0 0 0 0 0 0 2 3 0 0 0 1 4 1 5 0 2 0 0 0 1 1 1 2 0 0 

Amphiprora sp 0 4 0 12 20 0 0 0 0 40 0 0 1 4 0 2 2 3 0 0 2 1 0 11 5 5 1 1 3 5 15 8 

Amphora sp 15 272 45 0 3900 2525 88 17 99 620 10650 5675 3525 750 5 7 825 206 161 1450 62 21 1625 317 700 625 28 81 45 425 900 901 

Asteromphalus heptactis 0 8 0 16 0 0 4 0 0 12 0 0 0 1 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 3 3 

Asteromphalus brokei 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 

Ceratulina pelagica 0 4 0 56 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 2 0 0 0 0 0 

Corethron hystrix 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 

Coscinodiscus centralis 0 0 3 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

Coscinodiscus curvatulus 0 0 5 0 0 0 0 0 0 0 0 0 0 11 7 0 3 0 0 0 2 0 0 3 5 5 3 0 0 5 15 7 

Coscinodiscus perforatus 35 60 6 16 20 15 28 22 19 48 7 8 28 21 5 7 11 6 11 16 19 13 17 5 5 3 2 4 8 11 3 7 

Coscinodiscus radiatus 0 8 0 12 12 0 4 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Coscinodiscus sp 0 8 0 4 0 0 4 0 0 48 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 

Cyclotella sp 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 4 0 0 0 0 0 12 

Cylindrotheca closterium 0 32 7 120 208 0 4 0 0 48 0 35 7 9 7 300 0 18 0 0 0 0 0 225 65 41 5 5 1 23 53 41 

Chaetoceros affinis 0 124 0 0 44 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 

Chaetoceros anastomosans 0 0 0 0 0 0 28 0 0 276 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Chaetoceros compressus 0 0 0 48 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Chaetoceros constrictus 21 36 0 0 12 0 0 32 0 0 6 11 18 0 0 0 0 9 0 0 0 0 0 0 0 0 0 5 0 0 0 0 

Chaetoceros convolutus 0 0 0 12 36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Chaetoceros curvisetus 48 0 0 12 0 0 0 0 0 0 0 28 0 0 0 0 0 0 0 0 0 0 0 0 0 57 0 0 0 0 14 0 

Chaetoceros danicus 0 0 0 16 20 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Chaetoceros debilis 0 0 0 76 0 0 0 0 0 260 0 0 0 36 0 0 0 0 139 0 238 0 0 43 30 0 0 0 0 0 0 0 
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 S= Surface M= Medium B= Bottom 

Station T1-6 T1-10 T1-17 T3-6 T3-10 T3-12 T3-17 T5-6 T5-10 T5-12 T5-17 T6-6 T6-10 T6-16 T8-6 T8-10 T8-16

Level S S B S M B S S S B S M B B S S B S M B S S B S M B S S B S M B 

Chaetoceros didymus 8 0 0 0 0 0 0 0 0 260 0 0 0 18 0 0 0 0 0 0 63 0 0 0 21 0 0 0 0 0 0 0 

Chaetoceros gracilis 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Chaetoceros lauderi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 

Chaetoceros lorenzianus 0 64 36 168 192 5 16 8 5 40 0 8 6 43 0 0 7 0 0 0 39 0 0 99 14 14 0 0 0 0 21 0 

Chaetoceros peruvianus 0 0 0 8 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Chaetoceros socialis 0 128 0 364 0 0 28 0 12 0 0 0 0 27 0 8 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 

Chaetoceros sp 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 207 0 0 59 177 15 14 15 0 108 100 42 

Dactyliosolen fragilissimus 0 0 0 0 0 0 0 0 0 0 1550 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Detonula pumila 0 16 0 0 140 0 0 0 0 56 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 

Ditylum brightwellii 152 532 59 328 436 74 252 79 152 424 108 232 197 400 29 49 450 329 204 57 201 54 148 270 335 197 70 92 103 240 372 262 

Entomoneis alata 4 56 26 136 124 12 32 4 14 144 25 35 39 43 31 6 350 36 14 20 11 12 0 144 209 121 19 8 12 149 247 120 

Eucampia zoodiacus 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 6 0 0 0 0 0 0 

Fragilariopsis doliolus 10 32 0 28 16 0 36 6 0 0 6 18 0 8 0 0 3 10 15 6 0 12 10 17 11 0 0 17 0 7 9 0 

Guinardia delicatula 1150 740 75 0 1850 1600 632 141 200 1332 12700 4075 1425 245 0 0 1575 1800 1200 29 241 20 61 335 361 284 42 69 20 1075 476 73 

Guinardia striata 54 208 45 0 524 1000 36 21 65 276 12450 168 63 60 7 0 49 120 67 37 105 21 21 92 120 49 38 101 62 375 49 49 

Lauderia annulata 26 0 14 132 0 0 0 38 0 0 0 0 0 19 6 0 14 0 0 4 15 0 0 27 15 4 20 8 0 18 6 0 

Leptocylindrus danicus 8 512 35 0 160 23 120 0 75 152 9100 1375 23 900 13 23 0 41 0 24 94 17 19 457 229 135 68 51 32 239 245 27 

Lioloma delicatulum 0 0 0 12 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lioloma pacificum 0 0 0 20 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lithodesmium undulatum 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 6 0 8 4 0 0 0 0 0 0 0 0 0 0 0 0 

Navicula sp 25 4 57 0 250 200 4 100 0 16 250 25 175 5 3 5 375 0 0 50 0 0 25 0 175 8 0 50 200 0 125 5 

Odontella aurita 0 0 2 0 0 0 0 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Planktoniella sol 0 0 0 8 0 0 0 0 0 0 0 2 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 1 0 0 0 1 

Pleurosigma  normanii 13 0 53 0 0 900 0 27 26 0 15 93 486 57 30 35 1025 216 293 418 71 52 2050 91 151 188 31 10 243 131 209 370 

Pleurosigma sp. 0 16 0 12 76 0 36 0 0 244 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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 S= Surface M= Medium B= Bottom 

Station T1-6 T1-10 T1-17 T3-6 T3-10 T3-12 T3-17 T5-6 T5-10 T5-12 T5-17 T6-6 T6-10 T6-16 T8-6 T8-10 T8-16

Level S S B S M B S S S B S M B B S S B S M B S S B S M B S S B S M B 

Pseudonitzschia delicatissima 0 16 0 24 524 0 32 0 0 0 7050 1625 725 9 0 0 0 0 0 0 0 0 0 23 0 5 0 0 0 0 16 0 

Pseudonitzschia lineola 4 0 0 0 0 0 0 0 0 0 15 6 5 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 

Pseudonitzschia pacifica 0 0 0 0 60 0 0 0 0 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Pseudonitzschia pungens 0 0 0 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Pseudonitzschia sp. 0 0 0 208 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rhyzosolenia bergonii 0 0 0 8 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rhizosolenia chunii 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Rhizosolenia robusta 0 0 0 4 4 1 4 0 0 0 2 1 1 0 0 0 1 0 1 1 0 1 0 0 0 1 0 4 0 0 1 3 

Rhizosolenia stylirostris 0 16 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Skeletonema costatum 750 140 0 0 100 3075 150 825 0 548 2100 4875 2650 35 0 18 2175 1475 1125 1375 122 0 2050 1500 625 123 53 0 5 73 66 4950 

Stephanopyxis turris 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Stephanopyxis palmeriana 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 

Surirella fastuosa 0 0 0 0 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thalassionema bacillaris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 

Thalassionema frauenfeldii 0 0 0 24 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thalassionema nitzschioides 0 32 0 124 32 20 0 12 6 60 47 31 12 5 13 0 17 15 8 20 0 2 4 6 6 0 2 0 0 5 5 44 

Thalassiosira angulata 36 24 9 0 0 101 0 21 26 0 29 71 51 20 5 9 21 47 19 32 6 35 103 8 10 14 0 55 102 19 47 30 

Thalassiosira anguste lineata 0 96 22 204 464 0 56 8 25 236 11 36 82 231 22 65 311 78 85 14 60 0 11 425 496 291 85 16 20 1000 390 288 

Thalassiosira mendiolana 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0 0 0 0 

Thalassiosira rotula 4 0 0 0 0 27 0 32 58 0 50 64 14 77 0 0 0 45 14 24 13 0 42 5 9 10 0 5 45 38 15 0 

Thalassiosira subtilis 0 124 0 36 80 0 16 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 

Thalassiosira sp 0 92 0 32 80 0 40 0 0 92 0 0 0 0 0 0 5 0 0 0 0 0 0 2 2 0 0 0 0 0 0 40 

Thalassiothrix longissima 0 0 0 4 8 1 0 0 0 4 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 

Pennate 0 12 0 8 88 0 0 0 0 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL OF DIATOMS 2369 3440 502 2396 9572 9594 1686 1393 783 5380 56172 18517 9551 3045 187 537 7243 4455 3375 3585 1580 266 6200 4188 3823 2246 489 599 924 3956 3421 7324 
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(....Continue) Table 3-21. Composition and abundance of phytoplankton, determined at different levels of depth. N° of cells/50 ml.. . Playa Melchorita,  
Spring 2002.   

 S= Surface M= Medium B= Bottom 

Station T1-6 T1-10 T1-17 T3-6 T3-10 T3-12 T3-17 T5-6 T5-10 T5-12 T5-17 T6-6 T6-10 T6-16 T8-6 T8-10 T8-16 

Level S S B S M B S S S B S M B B S S B S M B S S B S M B S S B S M B 

Dinoflagellates:                                 

Amylax triacantha 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 0 1 0 0 1 0 0 0 0 0 0 0 

Ceratium azoricum 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 1 1 1 0 0 0 0 0 2 0 0 0 0 0 0 0 

Ceratium buceros 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ceratium dens 0 0 0 0 4 0 0 1 1 0 0 0 0 0 5 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 

Ceratium furca 7 8 3 0 40 1 248 32 8 0 1 20 0 49 39 21 8 8 97 26 69 78 2 27 105 65 17 10 9 27 150 0 

Ceratium kofoidii 1 0 0 0 0 0 0 0 1 0 1 1 0 2 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 

Ceratium pentagonum 0 0 0 4 4 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ceratium tripos 0 0 0 0 0 1 0 2 0 0 4 1 1 0 2 0 7 0 1 1 0 0 0 1 0 3 0 1 0 0 4 0 

Dinophysis acuminata 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 

Dinophysis caudata 1 0 1 0 0 0 8 4 1 0 0 0 0 0 2 3 0 0 2 3 1 3 1 0 5 1 1 1 2 2 0 0 

Dinophysis rotundata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

Dissodinium 

asymmetrica 
1 4 0 0 0 0 16 0 0 0 1 0 0 8 0 0 2 0 0 0 0 0 0 0 0 9 0 0 0 2 3 1 

Dissodinium elegans 0 20 0 24 40 0 32 0 0 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Diplopelta steini 1 0 0 0 0 0 0 10 3 0 0 6 0 0 0 0 0 4 10 2 0 0 1 0 0 0 0 0 1 0 0 0 

Diplopeltopsis minor 0 4 0 0 16 0 20 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 1 0 0 10 3 0 

Exuviaella marina 375 0 0 0 0 75 0 200 150 0 0 0 0 125 2175 450 0 0 0 75 0 75 0 200 150 0 0 1 0 5 0 0 

Gonyaulax polygramma 2 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Gonyaulax spinifera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 9 0 0 8 0 0 0 2 0 9 5 0 

Gonyaulax polygramma 0 0 0 0 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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 S= Surface M= Medium B= Bottom 

Station T1-6 T1-10 T1-17 T3-6 T3-10 T3-12 T3-17 T5-6 T5-10 T5-12 T5-17 T6-6 T6-10 T6-16 T8-6 T8-10 T8-16 

Level S S B S M B S S S B S M B B S S B S M B S S B S M B S S B S M B 

Gymnodinium 

sanguineum 
16 4 0 0 0 0 8 16 9 4 0 2 0 16 4275 1750 0 13 0 0 8 35 0 15 1400 141 1175 0 3 25 299 0 

Gymnodinium sp 0 0 1125 0 0 0 50 0 0 0 0 0 0 1125 2600 0 0 0 0 0 1975 0 0 0 1375 100 0 0 0 0 375 0 

Gyrodinium lachryma 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Gyrodinium sp 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 4 0 5 3 0 0 1 3 0 0 0 0 13 0 

Oxyphysis oxytoxoides 0 0 3 0 4 0 32 5 0 8 0 1 0 2 53 275 5 2 5 10 12 29 4 1 10 19 18 4 1 11 7 0 

Prorocentrum gracile 0 596 65 20 212 5 4900 3925 72 56 15 33 5 700 6625 8175 37 270 975 47 2175 9900 43 1875 1475 265 2350 4450 1650 2250 1600 21 

Prorocentrum micans 31 16 16 0 20 8 60 56 84 8 8 17 0 11 81 75 58 14 85 19 31 121 69 5 59 139 19 1 21 21 111 1 

Protoperidinium 

claudicans 
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

Protoperidinium 

conicum 
0 0 0 0 4 0 4 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 2 0 4 

Protoperidinium 

crassipes 
0 0 0 0 4 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 

Protoperidinium 

depressum 
4 8 1 0 0 0 16 7 11 4 0 1 0 3 1 0 1 0 1 3 3 9 0 1 5 6 1 1 1 2 3 0 

Protoperidinium 

divergens 
1 0 0 0 4 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 

Protoperidinium 

excentricum 
0 0 0 0 0 0 4 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 3 0 13 3 0 0 10 2 2 

Protoperidinium granii 2 0 0 0 0 2 0 0 1 0 0 0 0 3 10 5 0 0 3 12 6 0 1 12 13 30 1 2 2 10 24 1 

Protoperidinium leonis 0 0 0 0 12 0 4 1 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Protoperidinium 

longipes 
0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Protoperidinium 0 0 0 0 0 0 0 0 0 4 0 0 0 1 1 0 0 0 0 1 5 2 0 0 0 3 0 0 0 0 8 5 



PERU LNG S.R.L. 3-86 029-4217 
LNG Export Project   July, 2003 
Pampa Melchorita, Perú  Chapter III 
 

Golder Associates 

 S= Surface M= Medium B= Bottom 

Station T1-6 T1-10 T1-17 T3-6 T3-10 T3-12 T3-17 T5-6 T5-10 T5-12 T5-17 T6-6 T6-10 T6-16 T8-6 T8-10 T8-16 

Level S S B S M B S S S B S M B B S S B S M B S S B S M B S S B S M B 

longispinum 

Protoperidinium 

mendiolae 
0 0 1 0 12 1 0 0 0 12 1 1 0 2 15 5 21 0 2 2 0 1 0 1 10 38 2 5 5 15 19 31 

Protoperidinium 

minutum 
0 0 0 0 20 0 0 0 0 0 0 1 0 0 0 0 0 0 4 9 0 4 1 0 8 5 0 0 0 5 11 85 

Protoperidinium 

obtusum 
0 0 0 0 8 0 8 0 0 0 0 0 0 1 5 0 0 0 2 0 2 0 1 0 1 2 1 0 0 2 1 0 

Protoperidinium 

oceanicum 
0 0 0 0 4 0 0 1 0 0 4 3 0 2 0 0 0 2 1 0 3 0 0 0 1 0 0 2 0 1 0 0 

Protoperidinium 

pellucidum 
2 0 0 0 4 1 16 1 0 0 1 1 2 6 15 5 2 0 2 17 2 6 1 2 0 16 4 2 1 9 2 3 

Protoperidinium 

pentagonum 
0 0 0 0 4 0 8 3 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 2 0 0 0 1 0 1 0 

Protoperidinium steinii 0 0 0 0 20 0 4 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Protoperidinium 

subinerme 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

Protoperidinium sp 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

Pyrocystis lunula 9 0 3 0 0 4 0 8 10 0 5 16 12 11 3 2 30 28 13 132 15 4 7 47 35 35 11 1 4 59 45 35 

Pyrophacus horologicum 0 0 8 0 0 0 0 0 0 0 0 0 0 30 11 12 7 0 0 0 36 0 0 25 29 13 8 0 0 16 27 3 

Scrippsiella trochoidea 3 28 0 0  0 60 0 1 4 0 1 0 0 3 11 0 10 5 3 9 1 0 18 8 1 0 4 0 27 53 1 

TOTAL OF 

DINOFLAGELLATES 
456 688 1226 48 440 99 5514 4273 352 156 44 123 21 2098 15922 10790 180 353 1219 363 4374 10276 131 2245 4696 910 3612 4487 1701 2520 2770 195 

Silicoflagellates:                                 

Dictyocha fibula 4 4 19 28 0 42 4 0 8 28 0 13 12 7 3 7 61 1 14 2 0 5 17 3 0 5 5 0 4 0 0 25 

Dictyocha octonaria 0 0 3 0 4 3 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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 S= Surface M= Medium B= Bottom 

Station T1-6 T1-10 T1-17 T3-6 T3-10 T3-12 T3-17 T5-6 T5-10 T5-12 T5-17 T6-6 T6-10 T6-16 T8-6 T8-10 T8-16 

Level S S B S M B S S S B S M B B S S B S M B S S B S M B S S B S M B 

TOTAL OF 

SILICOFLAGELLATES 
4 4 22 28 4 45 4 0 8 28 0 13 13 7 3 8 61 1 14 2 0 5 17 3 0 5 5 0 4 0 0 25 

Cocolitoforidos:                                 

Anoplosolenia 

brasiliensis 
0 0 0 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Emiliania huxleyi 0 2000 0 250 650 0 1250 0 0 800 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL OF 

COCOLITOFORIDOS 
0 2000 0 250 700 0 1250 0 0 800 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Phytoflagellates                                 

Leucocryptos marina 800 0 0 0 0 200 0 2200 550 0 2500 375 275 0 1150 425 0 325 350 200 575 2200 375 2575 1775 600 575 800 64 575 775 0 

Monadas 18625 4850 0 0 56 0 2900 5475 2700 850 8550 4725 3425 1975 750 1125 0 1975 1850 1500 350 1625 2225 0 200 0 125 2900 2600 125 425 0 

Eutreptiella gymnastica 0 160 0 0 250 0 660 0 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Eutreptiella sp 1500 0 23 0 0 0 0 600 17  0 0 0 575 1000 1900 150 7 5 0 1200 900 0 500 54 8 70 169 0 101 73 1 

Fitoflagelado (N.I). 9500 1900 1550 0 0 650 450 2200 850 0 3600 1025 675 5650 7250 4625 325 775 1225 525 15550 1825 775 27625 16250 5350 1275 1900 1050 9400 8025 525 

TOTAL OF 

PHYTOFLAGELLATES 
30425 6910 1573 0 306 850 4010 10475 4117 900 14650 6125 4375 8200 10150 8075 475 3082 3430 2225 17675 6550 3375 30700 18279 5958 2045 5769 3714 10201 9298 526 

Total of species 40 45 33 45 61 32 52 38 33 46 37 49 35 52 40 34 38 34 47 42 44 39 32 49 54 52 40 40 36 47 57 42 

Total of individuals 33254 13042 3323 2722 11022 10588 12464 16141 5260 7264 70866 24778 13960 13350 26262 19410 7959 7891 8038 6175 23629 17097 9723 37136 26798 9119 6151 10855 6343 16677 15489 8070 

Richness of species  3.746 4.643 3.946 5.563 6.446 3.345 5.408 3.819 3.735 5.061 3.223 4.744 3.562 5.369 3.833 3.342 4.119 3.678 5.116 4.697 4.270 3.899 3.376 4.562 5.198 5.593 4.470 4.197 3.998 4.732 5.804 4.558 

Pielou evenness 0.346 0.583 0.459 0.803 0.614 0.568 0.519 0.507 0.514 0.747 0.599 0.527 0.570 0.529 0.519 0.494 0.615 0.609 0.593 0.563 0.375 0.389 0.564 0.302 0.434 0.475 0.502 0.434 0.479 0.449 0.508 0.428 

Diversity (bits/indv) 1.843 3.204 2.315 4.411 3.642 2.842 2.958 2.659 2.590 4.124 3.121 2.959 2.923 3.016 2.760 2.512 3.227 3.096 3.295 3.036 2.049 2.057 2.819 1.696 2.499 2.707 2.671 2.311 2.478 2.492 2.965 2.308 
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Table 3-22. Composition and abundance of other groups found in the phytoplankton samples at different levels of depth. N° of individuals/50 ml. Spring 
2002. Pampa Melchorita * 

         S=Surface M=Medium B=Bottom 

Station T1-6 T1-10 T1-17 T3-6 T3-10 T3-12 T3-17 T5-6 T5-10 T5-12 T5-17 T6-6 T6-10 T6-16 T8-6 T8-10 T8-16 

Level S S B S M B S S S B S M B B S S B S M B S S B S M B S S B S M B 

Ciliates                                 

Amphorides 
amphora 

18 0 5 0 0 1 0 5 11 0 2 7 5 33 5 30 22 0 0 9 35 14 4 62 85 48 0 5 0 73 100 29 

Climacocylis 
scalaroides 

0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Eutintinnus 
tubulosus 

47 0 18 0 0 5 0 45 33 0 0 0 9 36 52 33 40 11 7 9 45 0 9 33 60 29 0 55 22 15 58 17 

Favella serrata 2 0 2 0 0 0 0 4 4 0 0 0 0 7 19 29 0 5 7 1 7 0 1 11 14 5 0 5 3 1 6 0 

Helicostomella 
longa 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 3 1 0 0 0 4 3 0 

Hellicostomella 
subulata 

0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

Laboea emergens 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lohmanniella 
oviformis 

0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Strombidium 
conicoides 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 

Strombidium 
conicum 

0 0 0 0 0 0 8 0 0 4 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 2 0 0 0 0 0 0 

Tiarina fusus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18 7 0 0 0 0 8 0 0 0 0 7 0 0 0 3 19 2 

TOTAL OF 
CILIATES 

67 0 26 0 0 6 8 54 49 4 2 7 15 78 95 101 62 16 15 21 96 14 14 107 162 92 0 65 25 96 186 48 

Tintinidos:                                 

Amphorella 0 36 0 0 44 0 72 0 0 52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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         S=Surface M=Medium B=Bottom 

Station T1-6 T1-10 T1-17 T3-6 T3-10 T3-12 T3-17 T5-6 T5-10 T5-12 T5-17 T6-6 T6-10 T6-16 T8-6 T8-10 T8-16 

Level S S B S M B S S S B S M B B S S B S M B S S B S M B S S B S M B 

amphora 

Codonellopsis 
pusilla 

0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Eutintinnus 
tubulosus 

0 24 0 0 0 0 152 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Favella ehrenbergii 0 4 0 0 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Helicostomella 
subulata 

0 0 0 0 0 0 16 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tintinopsis levigata 0 0 9 0 0 0 0 0 0 0 0 0 0 19 123 73 24 0 0 0 12 0 0 7 14 37 0 0 0 25 41 3 

Tintinopsis nana 0 4 0 0 0 0 12 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tintinopsis sp 48 0 3 0 44 0 0 31 23 0 0 0 4 31 125 105 23 2 0 3 15 31 2 4 5 6 0 1 1 9 10 27 

Xystonella treforti 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

TOTAL OF 
TINTINIDOS 

48 68 12 4 88 11 292 31 23 80 0 0 4 50 248 178 47 2 0 3 27 31 2 12 19 43 0 1 1 34 51 30 

Zooplankton                                 

Apendicularia 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 2 1 0 0 0 0 0 0 0 1 5 0 0 0 0 0 0 

Cladocero 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

Copepodo 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 1 0 2 6 0 0 0 0 0 0 

Larva de bivalvo 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 1 0 0 1 2 0 0 0 0 1 1 

Larva de poliqueto 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 

Nauplio 0 0 0 0 0 2 0 0 0 0 0 0 0 0 1 0 0 0 2 7 2 1 2 3 2 8 0 1 2 0 5 6 

TOTAL OF 
ZOOPLANKTON 

0 0 2 0 0 3 0 0 1 0 0 1 0 1 2 2 5 0 2 7 3 2 3 3 6 23 0 1 2 0 6 7 
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Table 3-23. Composition and abundance of zooplankton (individuals/sample) obtained at surface level,  Spring 2002. Pampa Melchorita 

Station T1-6 T1-17 T3-10 T3-12 T3-17 T4-17 T5-10 T5-12 T5-17 T7-10 

Group/Order/Family Genus/Specie           

CIRRIPEDIA Not determined 0 0 0 1 0 0 0 0 0 0 

CLADOCERA Pleopis sp 64 0 32 32 0 192 48 48 256 256 

COPEPODA Acartia tonsa 83456 156160 20288 5920 158208 94592 22000 88896 223744 8421376 

  Centropages brachiatus 384 49664 320 160 34432 576 0 768 11520 0 

  Corycaeus dubius 0 0 0 0 128 48 0 0 128 0 

  Oithona sp 512 0 0 0 0 0 0 0 0 0 

  Paracalanus parvus 8448 126976 2816 1280 40576 1680 464 41344 83712 393216 

  Scolecitrix sp 2 0 32 4 0 0 0 0 0 0 

AMPHIPODA             

CAPRELLIDAE Not determined 0 0 0 0 1 1 0 0 0 0 

  Gammaridea 0 4 0 2 0 0 1 0 0 0 

EUPHAUSIDA Not determined 8833 108552 1600 1256 61964 256 192 7744 27136 2097152 

DECAPODA Emerita analoga 0 0 8 0 0 0 16 0 0 0 

Galatheidae Not determined 0 0 0 0 64 0 0 0 0 0 

Grapsidae Not determined 0 0 0 0 0 0 1 2 0 0 

Total of species 7 5 7 8 7 7 7 6 6 4 

Total of individuals 101699 441356 25096 8655 295373 97345 22722 138802 346496 10912000 

Richness of species 0.5204 0.3077 0.5923 0.7721 0.4763 0.5224 0.5981 0.4223 0.392 0.1851 

Pielou evenness 0.3257 0.8183 0.3433 0.4441 0.6118 0.08226 0.0874 0.4682 0.582 0.4594 

Diversity (bits/ind) 0.9142 1.9 0.9638 1.332 1.717 0.2309 0.2454 1.21 1.365 0.9189 
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Table 3-24. Composition and abundance of icthyoplankton (individuals/sample). Spring 2002. Pampa Melchorita* 

Station T1-6 T1-17 T3-10 T3-12 T3-17 T4-17 T5-10 T5-12 T5-17 T7-10 

Family Specie Phase           

Atherinidae Odonthestes regia larvae 0 0 0 0 0 24 1 0 0 0 

Blennidae Not determined larvae 0 0 0 0 0 0 1 1 0 0 

Engraulidae              

  Engraulis ringens eggs 1536 88832 2024 5336 15072 5816 256 16224 51456 34816 

  Not determined eggs 0 0 120 100 160 32 16 32 256 2048 

Not determined   eggs 1152 512 2360 1808 5 176 616 1232 1280 34816 

*Diversity analysis was not performed due to the scarce number of species 
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Table 3-25. Composition and abundance of macrobenthos species of the sub-tidal zone,  Spring 2002. Playa Melchorita 

Transect T1 T2 T3 T4 T5  T6  T7 T8 

Station 6 m 10 m 17 m 6 m 10 m 16 m 17 m 6 m 10 m 12 m 16 m 6 m 10 m 12 m 16 m 17 m 6 m 10 m 12 m 17 m 6m 16 m 10 m 6 m 16m 

ACTINIARIA 0 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ECHINODERMATA       
Ophiuroideo 29 20 0 4 6 0 0 3 8 0 1 3 3 0 0 0 10 2 1 0 6 0 3 3 2
Holothuroideo 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PLATYHELMINTES       
TURBELLARIA 53 0 0 16 2 0 0 44 0 0 0 0 5 0 0 0 2 0 3 0 18 0 4 0 0
NEMATODA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 2 0 0 0
ANELLIDA          
POLICHAETA       
Owenia 0 5 9 6 2 5 22 0 0 1 40 0 1 13 33 10 0 0 0 14 0 111 0 1 22
OWENIDAE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
Magelona 0 0 58 0 17 2 65 5 0 0 0 0 0 3 1 1 0 13 0 2 0 8 0 0 3
SPIONIDAE 0 0 0 14 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 2 0 0 0
ONUPHIDAE          
Diopatra rhizoicola 0 0 0 6 3 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 1 1 0 2
DORVILLEIDAE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0
FLABELLIGERIDAE          
Pherusa sp 1 0 0 1 1 0 0 0 0 0 0 0 2 1 0 0 0 0 14 0 2 0 1 0 1
SILLIDAE          
Syllis sp 0 0 0 12 0 0 0 0 10 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0
COSSURIDAE          
Cossura sp. 0 0 0 8 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 1 0 2
NEREIDAE          
Nereis sp 30 0 0 5 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Nephtys ferruginea 0 0 17 2 60 13 16 2 9 0 28 9 4 9 31 19 1 0 1 5 50 12 1 2 15
Parandalia fauvelli 0 0 0 0 0 1 4 0 0 0 6 0 0 0 0 1 0 0 0 0 1 0 0 0 16
CTENODRILIDAE 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Transect T1 T2 T3 T4 T5  T6  T7 T8 

Station 6 m 10 m 17 m 6 m 10 m 16 m 17 m 6 m 10 m 12 m 16 m 6 m 10 m 12 m 16 m 17 m 6 m 10 m 12 m 17 m 6m 16 m 10 m 6 m 16m 

MOLLUSCA       
Nassarius gayi 0 2 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0
Natica undata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2
Xanthochorus buxea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Sinum cymba 1 1 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Donax marincovinchi 0 0 0 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 0 0 0 2
Semmimitylus algosus 1462 4 0 1 1 0 0 0 1 3 0 0 3 0 0 0 1 0 2 0 0 0 0 1 0
Mulina edulis 6 286 71 385 125 227 52 508 790 611 302 1 104 104 71 41 0 475 375 35 0 217 97 83 186
ARTHROPODA       
CRUSTACEA          
Calanus sp 0 0 0 0 5 81 30 5 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 31 0
Ampelisca sp. 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 2 0 2 2 1
Isocheles pacificus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 2
Gammaridae 0 0 5 0 23 0 0 9 0 0 1 1 1 1 0 0 22 0 0 0 49 0 410 0 0
Cumacea 1 4 0 1 4 0 0 2 0 0 0 17 1 0 0 0 42 0 0 0 59 0 3 2 11
Undetermined Isopode 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0
Sphaeroma 0 0 0 6 2 0 0 0 0 0 0 3 1 0 0 0 16 0 0 0 10 1 0 0 0
Grapsus sp (zoeas) 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0
Pignogonido 0 0 0 5 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 6 0
Eufausido 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PHORONIDA 0 0 4 0 0 0 1 0 0 0 4 0 0 1 0 1 0 0 0 0 0 0 0 0 0

Density (indv/m2) 1583 320 167 469 271 331 193 579 818 616 384 48 125 132 139 76 98 490 396 56 259 354 531 132 271
Total of species 8 7 9 15 19 8 10 9 5 4 9 7 11 7 6 9 8 3 7 4 15 8 14 10 15
Total of individuals 1583 322 167 472 272 331 193 579 818 616 385 48 126 132 139 76 98 490 397 56 259 354 531 132 271
Richness of species  0.950 1.039 1.563 2.274 3.211 1.206 1.710 1.258 0.596 0.467 1.344 1.550 2.068 1.229 1.013 1.847 1.527 0.323 1.003 0.745 2.519 1.193 2.072 1.843 2.499 
Pielou evenness 0.178 0.254 0.641 0.337 0.608 0.422 0.718 0.243 0.118 0.036 0.365 0.796 0.347 0.409 0.643 0.586 0.736 0.136 0.144 0.703 0.785 0.460 0.286 0.5037 0.4765 
Diversity (bits/indv) 0.535 0.712 2.030 1.318 2.582 1.265 2.384 0.772 0.275 0.073 1.158 2.234 1.200 1.149 1.661 1.859 2.209 0.215 0.405 1.407 3.065 1.379 1.091 1.673 1.861 
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Table 3-26. List of birds and mammals found during the Autumn survey at  Playa Melchorita. 

BIRDS 

Family Species Common Name 1º Trip 2º Trip TOTAL 

SULIDAE Sula variegata “piquero común” 178 903 1081 

PELECANIDAE Pelecanus thagus “Peruvian pelican” 29 129 158 

CATHARTIDAE Coragyps atratus “black-head turkey 

buzzard” 

2 1 3 

CATHARTIDAE Cathartes aura  “red-head turkey buzzard” 1 22 23 

HAEMATOPODIDAE Haematopus ostralegus  “Oystercatcher”  1 3 4 

LARIDAE Sterna sp. “Gaviotín” 161 5 166 

LARIDAE Larus modestus “Gray seagull”  727 196 923 

LARIDAE Larus belcheri “Peruvian seagull”  2 4 6 

LARIDAE Larus dominicanus “Dominican seagull”  0 1 1 

MAMMALS 

Family Specie Common name 1º Trip 2º Trip TOTAL 

OTARIIDAE Otaria byronia “Common wolf”  1 0 1 

DELPHINIDAE Tursiops truncatus “bottle-nose dolphin”  4 7 11 
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Table 3-27.  List of birds and mammals found during the Spring survey at Playa Melchorita.  

BIRDS 

Family Species Common Name 1º Trip 2º Trip Total 

SULIDAE Sula variegata “piquero común” 49 0 25 

PHALACROCORACIDAE Phalacrocorax olivaceus Cushuri 1 0 1 

PELECANIDAE Pelecanus thagus “Peruvian pelican” 284 190 237 

CATHARTIDAE Coragyps atratus “black-head turkey buzzard” 9 25 17 

CATHARTIDAE Cathartes aura  “red-head turkey buzzard” 11 2 7 

HAEMATOPODIDAE Haematopus ostralegus  “Oystercatcher” 10 9 10 

LARIDAE Sterna sp. “Gaviotín” 1 1 1 

LARIDAE Larus modestus “Gray seagull” 5008 7093 6051 

LARIDAE Larus belcheri “Peruvian seagull” 20 4 12 

LARIDAE Larus dominicanus “Dominican seagull” 2 13 8 

SCOLOPACIDAE Numenius phaeopus Zarapito 7 6 7 

MAMMALS 

Family Species Common Name 1º Trip 2º Trip Total 

OTARIIDAE Otaria byronia “Common wolf” 0 0 0 

DELPHINIDAE Tursiops truncatus “bottle-nose dolphin” 0 0 0 

4 common wolf and 4 dolphins found dead on shore. 
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4.0 ENVIRONMENTAL QUALITY 

This section describes a variety of studies that were conducted to evaluate and describe the existing or 

baseline conditions of the environment that might be affected by this Project. The evaluation of the 

existing conditions in the study area focused primarily on atmospheric, noise levels, soil, water and 

marine sediment baseline conditions selecting parameters typically associated with industrial 

operations and in accordance to Peruvian and international standards.  The study area comprises a 

wide, old high alluvial coastal terrace, south of the Rio Cañete valley. This coastal pampas is 

characterized by desert plains and low hills (dunes). This terrace is approximately 160 m high and is 

bounded to the west by coastal cliffs, to the east by the Panamerican Highway and to the north and 

south by plains and hills with similar characteristics, respectively.  

The marine study area is comprised of the area extending from the coastline along the Project site to a 

depth of 16 m, located approximately 2.5 kilometers from the coast in a southeast direction.  

The winds present a general pattern with a south-southeast to northern-northeast trend, resulting from 

the physiographic and oceanographic characteristics of the study area.  The relative humidity of the 

area ranges from 82% to 88%, with minimum values recorded during the summer and maximum 

values recorded during the winter season. 

The current system prevailing in the study area presents a marked south-north orientation, deriving 

basically from the influence of the Humboldt Current with general S-NNW orientation. 

4.1 Air Quality 

4.1.1 Existing Air Pollution Sources 

The proposed LNG Export Project is located in a rural undeveloped area of Pampa Melchorita with 

no industrial users present within the study area and with the closest residential areas at 

approximately 4 km south of the Project site. The Panamerican Highway, located west of the Project 

site is the only source of emissions from vehicular traffic.  The existing air quality at the site is 

considered representative of an area where the major source of air pollution is predominantly 

associated with a major highway and air borne particulate matter resulting from wind blown 

sediments. 
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4.1.2 Sampling Sites, Parameters and Methods  

An air quality survey was performed at the site to evaluate baseline air quality in the study area at 

four (4) monitoring stations during consecutive 24-hour averaging periods.  The survey included 

sampling of particulate matter less than 10 microns (PM10), non-methane volatile organic compounds 

(VOC) nitrogen dioxide (NO2), hydrogen sulfide (H2S), carbon monoxide (CO) and sulfur dioxide 

(SO2).  The four monitoring locations were selected based on general prevailing wind directions. Two 

monitoring stations were located upwind and two downwind of the proposed facilities. The locations 

of the monitoring stations are presented in Map EQ-01 and respective coordinates are presented in 

Table 4-1. Air quality monitoring surveys were conducted on July 2002. The selected air quality 

parameters and analytical methods used for the evaluation are shown in Table 4-2. These air quality 

parameters chosen are those required by the Supreme Decree N° 074-2001-PCM, published on June 

24, 2001 and with generally acceptable international standards.  

Ambient Monitoring Methodology  

A summary of the air quality monitoring data collected at the Project site is summarized in Table 4-3 

and the ambient conditions present during the air quality survey are presented in Table 4-4.  The 

levels for PM10, SO2, and NO2 are consistent with background concentrations for rural areas and are 

representative of good air quality.  The pollutants were monitored in accordance to the methodology 

presented in the following section.  Details of the data collected and calibration of the PM10 

monitoring equipment are presented in Appendix 2. 

Samples collected were analyzed by ENVIROLAB, a laboratory certified by the Instituto Nacional de 

Defensa de la Competencia y Protección de la Propiedad Intelectual – INDECOPI (National Institute 

of Competency Defense and Protection of the Intellectual Property) (Resolution No.0054-

2001/INDECOPI-CRT), the entity in Peru authorized to certify laboratories. 

PM 10 and Non Methane Hydrocarbons 

PM10 and non-methane hydrocarbon concentrations were measured using a Partisol FRM Model 2000 

PM-2.5 sampling equipment manufactured by Rupprecht & Patashnick Con. Inc. and certified by 

ANSI Z540.  The certificate of calibration for the sampler used is included in Appendix 2. 
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This air sampler operates at a low volume flow rate of 16.7 liters per minute and has a detection limit 

of 10 to 15 micrograms (µg) of total mass collected.  Particles of aerodynamic diameter less than 

10 µm bypass the impaction plate and are collected immediately downstream on a separator quartz-

fiber filter.  Filters were desiccated and weighed prior to and after sampling.  Gravimetric analyses 

were performed using a precision digital electronic balance in the laboratory with 0.1 mg accuracy.  

Sample flow rate was checked before and after sampling using a flow meter that reads the actual 

flow.  The average pre- and post-sample flow rates were corrected to estimate local atmospheric 

pressure and actual measured temperatures.  The PM10 concentrations are reported in micrograms per 

cubic meters (µg/m3) based on dividing the mass collected on each filter by the total sample volume.  

The sample volume is corrected to standard temperature and pressure conditions.   

The air sampling equipment and filter were installed to protect the filter from precipitation, insects 

and other factors that might alter the sample quality in the filter.  The generator used to power the 

equipment was situated far away from the sampler head to minimize the potential effects of emissions 

from the generator on the filter and sample quality. 

NO2, H2S, CO and SO2 

NO2, H2S, CO and SO2 gases were collected using a wet collection system or “bubbler” system.  Each 

pollutant is collected by a specific absorbent solution, which is chemically altered in the presence of 

the pollutant.  The resultant solution determines the sampled concentration of each pollutant.   

These initial solutions are placed in separate sampling tubes and the air samples are drawn through 

the solutions using a metered air pump.  The specific use of a bubbler sampling train is based on the 

knowledge that a bubbler-absorbent-flow rate combination will result in acceptable collection 

efficiencies. The sampling train consisted of: 

− Orion Air sampling pump;   

− Cole-Parmer rotameter, range 0 to 2 L/min; 

− Air filter; 

− Teflon tubing; 

− 100 mL Pyrex bubbler tubes. 

In addition to the bubbler sampling train, local atmospheric data was collected using: 
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− Digital Biochemical Instruments barometer – thermometer; 

− Wind vane; 

− Chronometer; and 

− Electrical power. 

The bubbling of the sample through the absorbent solutions was controlled by the rotameter that 

determined the sample air volume and the specific duration of sampling for each gas sample was 

noted.   

For the NO2 sampling, 50 ml of sulphanilic acid was put in the absorption tube and the airflow was 

regulated from 0.19 L/min to 0.2 L/min by the differential rotameter at the end of the sampling 

apparatus.  The total sampling time for each sample was 24 hours.  The collected sample was placed 

in a plastic vessel and preserved in a cooler for later analysis in the laboratory.  The initial and final 

flows were recorded to estimate the average flow in each sample.  

For the H2S sampling, 50 ml of a cadmium hydroxide suspension in alkaline solution was placed in 

the absorption tube at an airflow of 1 L/min.  The sampling time was 3 hours.  The collected sample 

was placed in a plastic vessel and preserved in a cooler for later analysis in the laboratory. 

For the SO2 sampling, 50 ml of absorbent solution of 0.04 sodium tetrachloromercurate was placed in 

the absorption tube and the airflow was adjusted to 0.2-0.25 L/min during the 24-hour sampling time. 

The collected sample was placed in a plastic vessel and preserved in a cooler for later analysis in the 

laboratory. 

For the CO sampling, a 10 ml solution containing the following mixture, 20 ml of p-

sulphaminobenzoic acid, 20 ml of 0.1 M silver nitrate, and 10 ml of 0.1 M NaOH was used.  The 

sample is bubbled through the mixture at a sampling flow of 1 L/min for 8 hours.  The collected 

sample was placed in a plastic vessel and preserved in a cooler for later analysis in the laboratory. 

The sample airflow rates were recorded and checked for each event. Meteorological parameters like 

temperature, relative humidity, pressure, wind speed and direction were recorded as well. 
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4.1.3 Ambient Monitoring Results   

A summary of the air quality monitoring data collected at the project site is summarized in Table 4-3 

along with applicable environmental guidelines and standards approved by Peru and the World Bank 

(General Environmental Guidelines – Pollution Prevention and Abatement Handbook, WORLD 

BANK GROUP) for air quality.  The levels for PM10, SO2, and NO2 are consistent with background 

concentrations for rural areas and are representative of good air quality.  The pollutants were 

monitored in accordance to the methodology presented in the following section.  Details of the data 

collected and calibration of the PM10 monitoring equipment are presented in Appendix 2. 

The results of the baseline air quality monitoring are discussed below and compared with ambient air 

quality standards used. 

Particulate (PM10)  

As shown on Table 4-3, the maximum 24-hour average PM10 ambient air quality background 

concentration recorded at the Project site ranged between 33 µg/m3 and 71 µg/m3.  The background 

concentration of 71 µg/m3 complies with the Peruvian Standard (150 µg/m3); however, it is above 

70 µg/m3, value recommended by the World Bank. The higher concentrations of PM10 were measured 

at stations AM-01 (62 µg/m3) and AM-03 (71µg/m3).  These monitoring stations were located in 

relatively flat areas near hills that provided little protection from wind blown particulate matter from 

the coast. High concentration of particulate matter is common along the Peruvian coast, according to 

the environmental database of the General Directorate of Environmental Affairs of the Ministry of 

Energy and Mines. Annual PM10 concentrations recorded in Ilo Port (located to 1,000 km 

approximately to south) ranged up to 114 µg/m3 with an average concentration of 70 to 75 µg/m3 and 

up to 117µg/m3 at Callao with an annual average ranging between 80 and 85 µg/m3. These stations are 

both located upwind of the proposed Project.  

Carbon Monoxide (CO) 

As presented in Table 4-3 the maximum 24-hour average CO ambient air quality background 

concentration recorded at the Project site was 381µg/m3 at the AM-02 station and 390 µg/m3 at the 

AM-04 station. These stations were both located in elevated areas of the site and are likely influenced 

by emissions from vehicles traveling on the Panamerican Highway located east of the Project site. 
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The CO background concentrations recorded are below the Peruvian 24-hour ambient air quality 

standards (30,000 µg/m3). The World Bank does not have a 24-hour guideline for ambient CO 

concentration. 

Nitrogen Oxide (NO2 )  

The maximum 24-hour NO2 ambient air quality baseline concentration recorded at the Project site 

were all below the laboratory detection limit (3 µg/m3) with the exception of the NO2 concentrations 

recorded at monitoring station AM-01 which was4 µg/m3. Peruvian 24-hour ambient air quality 

standard is 200 µg/m3 and the World Bank Guideline of 150µg/m3. 

Sulfur Dioxide (SO2 ) 

The baseline SO2 concentrations recorded were all below the laboratory detection limit (5 µg/m3).  

The Peruvian ambient air quality standard for SO2 is 365 µg/m3 and the World Bank Guideline is 

125µg/m3. 

Non-Methane Hydrocarbon (NMHC) and Hydrogen Sulfide (H2S) 

The 24-hour ambient air quality concentration recorded for NMHC and H2S were below the 

laboratory detection limit (1 µg/m3 for NMHC and 3 µg/m3 for H2S).  Neither Peru nor the World 

Bank has ambient air quality standards or guidelines for NMHC and H2S concentrations. 

4.2 Noise  

Noise is defined as the intensity, duration and character of unwanted or nuisance sounds from sources 

of human activities that can impact workers or the general public’s well-being or health. The level of 

impact is related to the magnitude of the noise, which is referred to as sound pressure level (SPL) and 

measured in decibels (dB).  

Decibels are calculated as the logarithmic function of SPL in the air to a reference sound pressure, 

which is considered the hearing threshold, or:  

SPL = 20 log10 (Pe/Po) 

Where: Pe = measured sound pressure of sound wave in micropascals (µPa), and 

   Po = reference sound pressure of 20 µPa. 
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To account for the effect on how the human ear perceives sound pressure, at moderate to low levels, 

the octave band frequency (pitch), measured in cycles per second or hertz (Hz), is adjusted or 

weighted. One of the most commonly used and accepted frequency weightings is the A-weighted 

(dBA) filter, that adjusts the measurements for the approximated response of the human ear to low 

frequency SPLs (i.e., below 1,000 Hz) and high-frequency SPLs (i.e., above 1,000 Hz). These 

measurements are known as “A-weighted decibels” referred to as dBA in this EIA. 

4.2.1 Noise Monitoring and Methodology   

A baseline noise monitoring survey was performed in the area of the proposed Project and nearest 

public receptors. Five 24-hour monitoring surveys were conducted, three within the Project area and 

two at the nearest receptors.  

The baseline noise surveys conducted at the nearest receptors are located in the summer residential 

unit known as Wakama and the illegal settlement of Nuevo Ayacucho, located approximately 6 km 

and 4 km south of the project area, respectively. Table 4-5 presents the coordinates of the sites 

selected for the noise monitoring and Map EQ-01 presents the geographic locations. 

The baseline noise monitoring was undertaken on September 28, 29, 30 and October 1 at monitoring 

locations: NM1, NM2 and NM3 sites and on October 5, 6 and 7, 2002 at the Nuevo Ayacucho and 

Wakama sites.  

The noise monitoring equipment used during the survey included: 

A Class 1 sound meter was used under the low response mode to obtain the integral of the noise 

pressure levels of A-weighting and frequency data of 1/3 octaves.  The device was programmed to 

measure levels equivalent (Leq) to intervals of 15 minutes during a complete 24-hour period 

measuring per site, which provided a total of 97 records by site.  

The sound meter used to measure consisted of the following components: 

1. Equipment for Continuous Noise Measurement  

a. Delta Ohm, model HD 9019 Integrating Type I Sound Level Meter  

b. HD 9019S/1, Class 1 Microphone Preamplifier   

c. MK221 Model Condenser Microphone  
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d. Windscreen, tripod and various cables  

2. Sound Level Calibration Unit   

a. Delta Ohm HD 9101 Model Noise Level Calibrator, 94/114 dB at a frequency at 

1,000 Hz. 

The Delta Ohm HD 9019 sound level meter complies with the IEC 651 (CEI EN 60651/1994) and 

IEC 804 (CEI EN 60804/1994) standards for Type I precision instruments.  The band filters of 1/3 

octave are under the IEC 1260 (CEI EN 6126/1995) standards for Class 2.  The calibration certificates 

for both equipment components are presented in Appendix 2.  

The sound level meter used to monitor the noise levels operated in a slow response mode to obtain 

accurate, integrated, A-weighted sound pressure levels.  All measurements were taken outdoors and a 

windscreen was used to alleviate any possible measurement errors due to wind effects across the 

microphone face.  The microphone was mounted on a tripod at a height of 1.5 meters above grade and 

positioned at a 45-degree angle, as specified by ANSI standards, and was powered by a 9-volt 

external power source.  The sound level meter and octave band analyzer were calibrated immediately 

prior to and immediately after the sampling period to provide a quality control check of the sound 

level meter operation during monitoring.  Integrated sound pressure level (SPL) data consisting of the 

following parameters were collected at each location.  Leq is the SPL averaged over the measurement 

period.  This parameter is the continuous steady sound pressure level that would have the same 

acoustic energy as the real fluctuating noise over the same time period. 

Max The maximum SPL for the sampling period; and 

Min The minimum SPL for the sampling period. 

Leq The SPL averaged over the measurement period; this parameter is the continuous 

steady sound pressure level that would have the same acoustic energy as the actual 

fluctuating noise over the same time period; 

Max The maximum SPL for the sampling period; and  

Min The minimum SPL for the sampling period. 
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Local wind speed and temperature were noted during each noise-monitoring period.  Detailed field 

notes were recorded during monitoring and included in the local meteorological parameters and major 

noise sources. 

4.2.2 Noise Regulations and Criteria  

For the evaluation of the environmental quality of the study area related to the noise, data obtained in 

each measured site were compared to the World Bank Guidelines since there were no Peruvian 

standards. 

 The maximum Leq (hourly), as A-weighted dB, was measured during the daytime and the nighttime.  

For residential, institutional, and educational receptors, the daytime and nighttime guidelines are 55 

and 45 dBA, respectively.  For industrial and commercial receptors, the daytime and nighttime 

guidelines are 70 dBA based on hourly measurements as described below.  Instead of the specific 

ambient noise guidelines for land use receptors, a maximum increase of 3 dBA over background 

levels is also allowed by the World Bank Guidelines. 

The World Bank has developed noise guidelines regarding average hourly noise levels that were 

designed to protect the general public. These guidelines are split between two distinct land uses: 

1) residential, institutional, and educational, and 2) industrial and commercial. Maximum Leq (hourly), 

as A-weighted dB, during the daytime and the nighttime have been established. 

Receptor Hour 
Leq (per hour) Maximum 

Permissible dBA 

Residential; Institutional and 
Educational 

7 a.m. — 10 p.m. 

10 p.m. — 7 a.m. 

55 

45 

Industrial and Commercial 
7 a.m. — 10 p.m. 

10 p.m. — 7 a.m. 

70 

70 
 

The equivalent noise pressure level for the period recorded was calculated according to the following 

formula:  
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Average Leq SPL 10 log
N

(SPL /10)

i 1

N
i

= =
∑10

 

where: Leq = equivalent noise pressure level (dBA) 

       SPLi  = single noise pressure levels (dBA) in the data  

       N = number of observations in the period recorded  

Table 4-6 shows a summary of Leq values recorded in each site selected for the noise evaluation (In 

Appendix 2 shows the most significant events observed during the noise record). Figures 4-1 to 4-6 

show distribution graphics of the results. 

The results of the 24-hour noise surveys conducted at the project site and at the closest receptors are 

indicated that the daytime noise levels (Leq) observed at the monitoring locations within the project 

area (NM1 and NM3) ranged from 40 dBA at NM1 to 43 dBA at NM3; while the nighttime noise 

levels (Leq) observed ranged from 29 dBA at NM3 to 30 dBA at NM1. The results of the noise survey 

at the NM2 site (considered a Project perimeter survey) ranged 64 dBA during the day and 62 dBA at 

night.  The results of NM2 generally reflect noise levels resulting from traffic on the Panamericana 

Sur Highway located on the boundary east of the Project area and close to the highway.  

The results of the 24-hour noise monitoring at the closest residential receptors (Wakama and Nuevo 

Ayacucho) to the Project site, located 6 and 4 km to the south, respectively recorded a daytime  (Leq) 

noise levels of 55 dBA at Nuevo Ayacucho and 57 dBA at Wakama. The nighttime (Leq) noise levels 

recorded ranged 53 dBA at Nuevo Ayacucho and 58 dBA at Wakama. The results at these residential 

receptors reflect noise levels associated with traffic on the Panamerican Sur Highway particularly at 

the Nuevo Ayacucho monitoring location. The noise levels recorded at the Wakama site had 

significant influence from the strong waves crashing on the coastal cliffs.   

The World Bank Guidelines suggest that the noise abatement measures should achieve either the 

maximum allowable noise level (Leq) designated for land use receptors for daytime and nighttime 

hourly measurements or a maximum increase in the background noise levels of 3 dBA. The results of 

the noise monitoring indicate that the existing noise levels at the residential receptors; Ayacucho and 

Wakama are impacted by noise from the Panamerican Sur Highway and the intense wave action 

crashing on the coastal cliffs.  The noise levels observed at Wakama and Nuevo Ayacucho were in 
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excess of the land use receptor noise guidelines for almost all of the hourly readings at nights and 

certain hours during the day. As a result, the appropriate noise criteria for the Project is the maximum 

increase in background of 3 dBA at the land use receptors. 

4.3  Soils  

4.3.1  Sampling Sites, Parameters and Methods 

Soil conditions at the study area were evaluated to characterize potential environmental soil 

contamination resulting from past land use activities at the Site.  Soil sampling was conducted at two 

(2) representative locations at the Site and the samples obtained were analyzed for heavy metals and 

total petroleum hydrocarbons (TPH). The selections of the sampling locations were based on 

topography, drainage patterns, and the proposed location of future facilities (i.e., storage tanks and 

process equipment), where the potential exist of impacting site soil conditions during the operations 

of the Project. The soil sampling locations are presented in Map EQ-01 and the UTM coordinates are 

shown in Table 4-7. 

Table 4-8 presents the analytical parameters selected for evaluation and the analytical methods. 

Two rounds of soil sampling soil were conducted. The first sampling event was conducted on June 

21, 2002, and the samples collected were analyzed for TPH and heavy metals.  The soil samples 

analyzed during the second sampling event conducted on August 04, 2002 were limited to   

parameters that had elevated concentrations during the first sampling event such as lead, arsenic and 

chromium.  

ENVIROLAB Laboratory, certified by the INDECOPI (Resolution No.0054-2001/INDECOPI-CRT), 

the certifying entity in Peru analyzed all the samples. 

4.3.2  Soil Analytical Results  

The analytical results from this assessment are presented in Table 4-9.  A copy of the laboratory 

certifications is presented in Appendix 2.  

Due to absence of specific numerical soil quality standards in Peru, international Soil Cleanup Targets 

Levels (SCTL) were used for comparing the results of the analysis to the following standards: 
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•  The Canadian Council of Ministers of the Environment (CCME, 1999) environmental quality 
guidelines for industrial land use; and 

•  The Water Federal Work Group of Germany (Länderarbeitsgemeinschaft Wasser - LAWA, 1994) 
for the investigation, evaluation and remediation of groundwater.  

The soil analytical results indicate that TPH concentrations detected in the soil samples analyzed were 

below the detection limit of the analytical method used (8 mg/kg). The SCTL for TPH ranges from 

1,000 and 5,000 mg/kg using the above referenced international standards. 

The soil analytical results also indicate that cadmium, mercury and nickel concentrations in the soil 

samples were below the detection limit of the analytical method used (0.15 mg/kg; 0.10 mg/kg and 

0.15 mg/kg, respectively).  

The soil analytical results indicate that copper (14. mg/kg – 28.0 mg/kg), chromium (11.16 mg/kg – 

27.97 mg/kg), lead (6.3 mg/kg – 15.90 mg/kg) and zinc (24.6 mg/kg – 29.1 mg/kg) all had detectable 

concentrations below the SCTL established by the CMEE (91 mg/kg, 87 mg/kg, 600 mg/kg and 360 

mg/kg, respectively).  

The soil analytical results indicate that arsenic concentrations detected in the soil sample analyzed 

ranged from 8.22 mg/kg to 12.03 mg/kg, below and slightly above the CCME industrial SCTL of 12 

mg/kg.   

The metal concentrations detected in the soil samples analyzed are representative of natural 

background concentrations found in the general area. A literature review of metal concentrations 

encountered in soils of Pampa Melchorita area and at other locations indicate that metal 

concentrations encountered in the study area are in the magnitude of those found worldwide or in 

some cases (chromium and zinc) are considerably lower.  

Concentrations 
(mg/kg) 

Parameters Average 
Worldwide 

(Koljonen, 1992) 

Agriculture Studies 
(Reimann and 
Caritat, 1998) 

Peruvian Coast 
Studies 

(Golder, 2000) 

Project 
(Golder, 2002) 

Arsenic 5 1.5 – 6.6 8 – 13.6 8.2 - 12 
Copper 25 12.8 – 19 32.9 – 62.7 14.1 – 28 

Chromium 80 19.1 – 39.3 6.14 – 31.4 11.2 – 27.9 
Lead 17 12.8 – 19 25 – 47.5 6.3 – 15.9 
Zinc 70 16.3 - 82 67.1 – 105.9 24.6 – 29.1 
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4.4  Seawater Water Quality   

4.4.1  Sampling Stations and Monitoring Parameters 

To evaluate and classify the baseline water quality conditions at the proposed site for the marine 

facilities, samples were collected at 13 sampling stations on July 14, 2002, during autumn and on 

October 6, 2002 during spring.  These samples were collected using standard methodology 

established in the Golder Associates Comprehensive Quality Assurance Plan.  Samples were collected 

as described below: 

The monitoring stations selected to evaluate water quality conditions consisted of four transects 

designated as T2, T3, T4 and T5, located perpendicular to the coast and parallel to the proposed 

location planned for the trestle.  At each station, samples were collected at three levels; 1 m below the 

surface, medium depth, and slightly above the sea bottom. Transects relative to the location of the 

trestle are presented below: 

− T2 located 500 m to the south of the centerline of the proposed trestle;  

− T3 located at the centerline of the proposed trestle;  

− T4 and T5 located at 500 m and 800 m north of the centerline of the trestle, respectively.  

The location of the stations in each of the above mentioned transects were determined according to 

the bathymetry available for the area, at 10 m, 12 m and 16 m deep, respectively.  The UTM (Datum 

WGS84) coordinates of each sampling station and sample depth are presented in Table 4-10 and 

illustrated in Map EQ-02. 

Ten stations were sampled during the autumn sampling event and six stations during the spring 

sampling event. The number of sampling stations and parameters evaluated during the spring 

sampling event were reduced to those that showed detectable levels for established parameters during 

the autumn sampling event.  

A boat was used to reach that particular site.  The samples were collected by means of a 5-litre PVC 

Niskin bottle. After lowering the sampler to the sampling depth established, a sinker was dropped 

manually along the line, which activated the opening device, thus allowing the extraction of a 

representative water sample at that particular depth.  The sampler was returned to the surface and the 
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water sample was poured directly into vessels containing appropriate preservatives and especially 

prepared by the laboratory  

Each of the vessels used was exclusively prepared for a particular analytical parameter consistent 

with the methodology and protocol established by the laboratory. Each of the vessels was labeled and 

marked with an exclusive sample code number to simplify follow-up and individual identity of the 

vessels.  The samples were then sealed and placed in ice and cooled to approximately 4 °C in a 

refrigerator insulated and protected by hard polyethylene walls.  Chain of Custody (COC) register 

was prepared and the integrity and security of the samples were maintained at all times.  The samples 

were placed in ice and hand transported to the laboratory.  Before transporting the samples to the 

designated laboratory, a security seal was placed on the lid of the refrigerator.  The seal remained 

intact during transit.  The samples were placed in containers and in accordance to the specifications 

presented below:  

Parameter Sample quantity Receptacle  Preservative  

TPH 1 L Glass bottle  None 

Metals 1 L Plastic bottle  1,25 ml of HNO3 (1:1)  

TDS, Bicarbonates, Chloride, 
Fluoride and Sulfate 

½ L Plastic bottle None 

Detergents ½ L Plastic bottle None 

Nitrate 250 ml Plastic bottle 0,5 ml of H2SO4 (1:1) 

Cyanide 1 L Plastic bottle 1 pellet of NaOH(s) 
 

Table 4-11 presents the parameters and analytical methods utilized during the laboratory analysis. 

The parameters were selected according to both national and international marine water quality 

standards. For certain parameters, random duplicate samples were taken, in order to secure accuracy 

at the laboratory and to confirm reproducibility of the analytical methods utilized. Three duplicate 

samples were collected and submitted to the laboratory during the autumn sampling event and 2 

duplicates samples during the spring sampling event.  The results of duplicate analyses were used to 

validate the data by using relative percent difference (RPD) defined as the percent of the difference 

between the test result and the duplicate divided by the sum of the same; expressed as a percent.  

Although a few parameters analyzed had a high RPD, it was mainly attributed to the low 
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concentrations associated with the parameters analyzed.  These parameters are within the range of 

concentration analyzed and are considered representative of the media evaluated.  The results of the 

RPD evaluation are presented in Appendix 2. All Samples were analyzed in Envirolab. 

A quality control and assurance system was implemented during the water quality sampling of 

seawater.  

4.4.2  Seawater Quality Results and Analysis  

The results of the physical-chemical data for the 2002 autumn and spring sampling events are 

presented in Table 4-12 and Table 4-13 respectively.  Appendix 2 includes the complete results of the 

laboratory results as reported by the ENVIROLAB laboratory and the results of the quality control 

samples. 

The analytical results of seawater baseline were compared to the National Standards for Water 

Environmental Quality, established in the Water General Law (Law N° 17752) for Use VI (Zones of 

preservation of aquatic fauna and recreational or commercial fishing).  In the absence of specific 

numerical standards in the Law N° 17752 for parameters such as pH, copper, nickel and zinc, the 

environmental quality standards established in the Water Quality Guidelines of British Columbia, 

Canada (BC, 2000) and the water quality standards established by United States EPA (USEPA, 1999) 

were used, since the World Bank does have not have environmental water quality guidelines, but 

rather allowable effluent limits.   

The water quality results of the baseline, the comparison with applicable environmental standards and 

the analysis of autumn and spring samplings are discussed below.  

Physical -Chemical Parameters  

The physical chemical parameters of seawater were evaluated from samples collected during a two 

season sampling event at locations described in section 4.4.1 and analyzed for pH, conductivity, total 

dissolved solids (TDS) and total suspended solids (TSS). TSS was not evaluated during the spring 

sampling event. 

The results of the analysis indicate that total suspended solids during the autumn and spring sampling 

event are below the analytical detection limit (5 mg/l). Total dissolved solids during the autumn 
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sampling event ranged from 32,800 mg/l to 37,600 mg/l, while the spring event ranged between 

37,200 mg/l and 40,600 mg/l, which are considered typical values for seawater.  The conductivity 

during the autumn sampling was fairly constant in all samples, with concentrations ranging between 

52.60 mS/cm and 53.00 mS/cm; while the spring sampling concentrations were slightly higher and 

ranging from 52.80 mS/cm and 53.95 mS/cm respectively. The pH value in autumn samples ranged 

from 7.55 to 8.01; with a slight variation in the spring with pH values ranging from 7.46 to 8.38. The 

pH values during both sampling events were between the 6.50 to 8.50 range established by EPA for 

seawater.  

Ions  

The primary ions evaluated in the baseline characterization of seawater samples collected were 

bicarbonates, chloride, fluoride, N-nitrates, sulphates and total cyanide.  Sulphate and total cyanide 

were not evaluated during the spring sampling event.   No applicable water quality standards for ions 

are available. 

The laboratory results indicate that the concentration of bicarbonates and chloride of samples 

analyzed during both sampling events showed that bicarbonates range during the autumn event 

ranged from 116.4 – 124.7 mg/l, and during the spring event from 113.2 – 129.2 mg/l; while chloride 

concentrations ranged from 18,894 mg/l to 19,994 mg/l during autumn and 19,452 mg/l to 19,954 

mg/l during spring.  

The concentrations of Fluorides and N- Nitrates demonstrated an opposite pattern in comparison to 

the parameters previously described, in that the concentrations had a slight decrease from autumn to 

spring.  Fluoride concentration in autumn ranged from 0.91 mg/l and 0.96 mg/l while in spring the 

concentration ranged from 0.44 mg/l to 0.49 mg/l.  The N-Nitrates ranged 0.17 to 0.48 mg/l in 

autumn and 0.10 mg/l to 0.55 mg/l in spring.  

The results of the analysis indicate that the average sulfate concentration in the autumn samples 

evaluated was 2,515 mg/L and the maximum concentration was 2,797 mg/L. 

The concentration of total cyanide in all autumn samples analyzed was below the detection limit 

(0.004 mg/l) and below the environmental quality standard of the Water General Law (Use VI) is 

0.005 mg/l.   
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Organic Parameters  

The organic parameters evaluated during the baseline characterization of seawater quality included 

detergents, phenol, oil and grease, and total petroleum hydrocarbons (TPH) during the autumn 

sampling event and TPH only during the spring sampling event.  

The concentrations of detergent, phenol, oil and grease, and TPH in all samples analyzed were below 

the analytical detection limit of 0.06; 0.1; 5 and 0.2 mg/l, respectively.  Of all the organics analyzed, 

phenol is the only parameter where the General Water Law (Use VI) has established numerical 

standards of 0.100 mg/l.  . 

Total Metals  

The selected metals analyzed during the autumn and spring sampling events are presented in Table   

4-12 and Table 4-13 along with the corresponding laboratory detection limits. The results of the metal 

analyzed during both sampling events indicated that all the metals analyzed are either below the 

analytical detection limit or comply with the requirements of the Water General Law for Use VI 

(Aquatic Life Protection) where numerical standards exists or International standards with the 

exceptions noted below. Laboratory results indicate that the analytical detection methods for mercury 

and cadmium are slightly higher than the values established by the Water General Law 

Environmental Quality Standards used. In addition, there are no established allowable concentrations 

levels for copper, zinc and nickel in the Water General Law (Use VI – Aquatic Life Protection).    

EPA has established Criteria Continuous Concentration (CCC), the highest concentration to which 

organisms can be exposed indefinitely without causing unacceptable effect for various organic and 

inorganic parameters. The CCC for the following metals evaluated for this study are: copper (0.0031 

mg/l), nickel (0.00081mg/l) and zinc (0.081 mg/l).   

The concentrations recorded in both autumn and spring sampling events, for mercury, arsenic, 

cadmium, lead and zinc were all below the EPA CCC.  However, the laboratory detection limits for 

cyanide, nickel and copper were higher than the CCC.  The remaining parameters are below the CCC. 

The guide values for water quality approved by British Columbia for the marine aquatic life are: for 

copper 0.003 mg/l, nickel 0.075 mg/l and zinc 0.010 mg/l.  In relation to the previous ones, the nickel 

values recorded in the samples are below this standard. On the other side, the copper values recorded 
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in the 2002 autumn and spring samples exceed the water quality guide values established by British 

Columbia. Similarly the zinc values recorded in autumn (between 0.020 mg/l and 0.103 mg/l) and in 

spring (between 0.015 mg/l and 0.083 mg/l) would exceed this standard. It should be noted that the 

British Columbia standard for zinc was established for freshwater, in this report it is used as a 

reference since there is no other criteria for zinc. 

For copper, in the 2002 autumn some values recorded exceeded the environmental standards 

reviewed; while 2002 spring values are all below the detection limit being higher than the standard. 

Having in mind that since there is no known copper source in the area, it can be assumed that these 

concentrations correspond to natural concentrations in the studied area. 

4.5  Marine Sediments  

4.5.1  Sampling Stations and Monitoring Parameters  

To evaluate and classify the baseline marine sediment conditions at the proposed site for the marine 

facilities samples were collected at 13 sampling stations on July 14, 2002, during autumn and on 

October 6, 2002 during spring.  These samples were collected using standard methodology 

established in the Golder Associates Comprehensive Quality Assurance Plan.  Samples were collected 

at the same four transects (T2, T3, T4 and T5) where samples to evaluate the physical-chemical 

parameters of seawater water quality were collected.  

The UTM (Datum WG84) coordinates of each sampling station and sample depth are presented in 

Table 4-14 and illustrated in Map EQ-02. 

Ten stations were sampled during the autumn sampling event and six stations during the spring 

sampling event. The number of sampling stations and parameters evaluated during the spring 

sampling event were reduced to those that showed detectable levels for established parameters during 

the autumn sampling event.  

A boat was used to reach that particular site. The samples were collected using a Van Veen dredge 

with a dredging capacity up to 4 kilograms and a sampling surface of 25 x 25 cm2.  The material 

collected was returned to the surface and the water was drained from the sample and approximately 

500 grams of sediments were placed into polyethylene bags.  Each bag were hermetically sealed, 

labeled and marked with an exclusive sample code number to simplify follow-up and individual 
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identity of the sample.  The samples were then placed in ice and cooled to approximately 4°C in a 

refrigerator insulated and protected by hard polyethylene walls. Chain of Custody (COC) register was 

prepared and the integrity and security of the samples were maintained at all times. The samples were 

placed in ice and hand transported to the laboratory. Before transporting the samples to the designated 

laboratory, a security seal was placed on the lid of the refrigerator. The seal remained intact during 

transit.   

Table 4-15 presents the parameters and analytical methods utilized during the laboratory analysis. 

Parameters were selected according to both national and international sediment standards. For certain 

parameters, random duplicate samples were taken, in order to secure accuracy at the laboratory and to 

confirm reproducibility of the analytical methods utilized. Two duplicate samples were collected and 

submitted to the laboratory during the autumn sampling event and 1 duplicate sample during the 

spring sampling event.  The results of duplicate analyses were used to validate the data by using 

relative percent difference (RPD).   Although a few parameters analyzed had a high RPD, it was 

mainly attributed to the low concentrations associated with the parameters analyzed.  These 

parameters are within the range of concentration analyzed and are considered representative of the 

media evaluated.  The results of the RPD evaluation are presented in Appendix 2. 

The samples were sent for analysis to the Envirolab Perú Laboratory, certified by INDECOPI, 

certifying entity in Peru.  Envirolab Perú was certified through Resolution Nº 0054-2001/INDECOPI-

CRT. 

4.5.2  Results and Analysis  

The results of the sediment analyses for the 2002 autumn and spring sampling events are presented in 

Table 4-16 and Table 4-17, respectively.   Appendix 2 includes the complete results of the laboratory 

results as reported by the Envirolab Laboratory and the results of the quality control samples. 

The results of marine sediment baseline analytical results were compared to the Environmental 

Quality Guidelines of the Canadian Council of Ministers of the Environment (CCME, 1999) in the 

absence of specific numerical standards in Peruvian regulations. The results of the baseline marine 

sediment results and the comparison with applicable environmental standards are discussed below.   

The marine sediments were evaluated from samples collected during a two season sampling event at 

locations described in section 4.5.1 and analyzed for TPH and metals.  
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The results of the analysis indicate that TPH during the autumn and spring sampling event are below 

the analytical detection limit (8 mg/l).  

The selected metals analyzed during the autumn and spring sampling events are presented in Tables   

4-16 and 4-17 along with the corresponding laboratory detection limits. The results of the metal 

analyzed during both sampling events indicated that all the metals analyzed are either below the 

analytical detection limit or the established international standards with the exceptions noted below.      

Concentration of arsenic during the autumn sampling event at station T3-16 exceeded the established 

standard.  As shown in Table 4-16 and Table 4-17, the results of the analyses indicate that arsenic 

ranged from 1.94 mg/kg to 13.64 mg/kg during the autumn sampling event and from 7.16 mg/kg to 

10.29 mg/kg during spring sampling event.  The arsenic concentrations measured represent natural 

background conditions that have been found in other parts of the world.  Published data on arsenic 

indicate that sediments in Europe have been recorded with arsenic concentrations ranging between 

0.05 mg/kg and 57.6 mg/kg in Norway; 22 mg/kg and 334 mg/kg in the Harz region in Germany and 

between 12 mg/kg and 150 mg/kg in Scotland (Reimann, Caritat, 1998). Concentrations ranging from 

8.01 mg/kg and 13.62 mg/kg (Golder, 2000) have been recorded in Peruvian coastal soils.  

 The laboratory results indicate that the maximum cadmium concentration recorded during the 2002 

autumn sampling event was 2.93 mg/kg and during the spring sampling event, cadmium 

concentrations ranged from 1.95 mg/kg to 2.53 mg/kg, a factor of 10 lower that the international 

criteria of 22 mg/kg.  The chromium concentrations recorded during the autumn sampling event 

ranged from 4.47 mg/kg to 20.07 mg/kg, and during the spring sampling event ranged from 5.53 

mg/kg to 7.41 mg/kg. The concentrations for chromium were below the international sediment quality 

criteria of 87 mg/kg. The analyses conducted on samples during the autumn sampling event indicates 

concentrations of copper in sediments ranging from 8.0 mg/kg to 19.3 mg/kg, and 8.70 mg/kg to 19.0 

mg/kg during the spring sampling event. The results of both season events were below the 

international quality criteria of 91 mg/kg.  Nickel concentrations registered during the autumn 

sampling event were below the detection limit (0.50 mg/kg), and during the spring event ranged from 

2.6 mg/kg to 3.5 mg/kg, which were both below the international quality criteria of 50 mg/kg. 

Lead concentrations varied from 29.3 mg/kg to 85.5 mg/kg during autumn and from 8.5 mg/kg to 

10.8 mg/kg during spring, both below the international criteria of 600 mg/kg.  
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Zinc concentrations measured during both sampling seasons were also below the international criteria 

of 360 mg/kg.  The concentrations varied from 23.02 mg/kg to 47.83 mg/kg during autumn and from 

23.07 mg/kg to 40.06 mg/kg during the spring.  Mercury concentrations in all samples analyzed were 

below the detection limit of 0.10 mg/kg and below the international criteria of 50 mg/kg. 
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Table 4-1. Air Quality Sampling Sites Coordinates  

UTM Coordinates Name 
North East 

AM-01 8 534 940 359 116 

AM-02 8 534 616 359 780 

AM-03 8 535 697 359 776 

AM-04 8 536 170 359 250 

 

Table 4-2. Parameters and Analytical Methods performed for Air Quality Sampling  

Parameter Analytical Method Method Detection Limit  

PM-10 EPA 40 CFR Part 50 Appendix J -  µg/m3 

H2S Spectrophotometry 3 µg/m3 

NO2  Spectrophotometry 3 µg/m3 

SO2  EPA 40 CFR Part 50 Appendix A 5 µg/m3 

Hydrocarbons (No Methane) Soxhlet gravimetry 1 µg/m3 

CO Spectrophotometry 2 µg/m3 

 

Table 4-3. Air Quality Sampling Results  

Site Environmental Quality 
Standards 

Parameter Unit 
AM-01 AM-02 AM-03 AM-04 Peru 1) 

World  
Bank 2) 

H2S µg/m3 < 3 < 3 < 3 < 3   

CO µg/m3 293 381 313 390 30 000  

SO2 µg/m3 < 5 < 5 < 5 < 5 365 125 

NOX µg/m3 4 < 3 < 3 < 3 200 150 

PM-10 µg/m3 62 33 71 33 150 70 

NMHC µg/m3 < 1 < 1 < 1 < 1   
Notes: 
1) D.S. N° 074-2001-PCM (published 24.06.01). Valid values for 24 h-average. 
2) World Bank Group, Pollution Prevention and Abatement Handbook. Valid values for 24 h-average. 
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Table 4-4.  Meteorological Parameters for Air Quality Sampling  

 

Sampling 
Site 

Sampling 
Date 

Sampling 
Hour 

Temperature 
(°C) 

Relative 
Humidity 

(%) 

Wind 
Velocity 
(Km/h) 

Predominant 
Wind Direction 

(From) 

AM-01 02/07/05 13:50 25 55 8.3 W-E 

  16:50 19 71 13.0 W-E 
  18:20 16 82 6.5 W-E 
  20:00 15 83 5.4 N-S 
  22:00 13 86 5.4 N-S 
 02/07/06 00:00 13 86 4.3 N-S 
  02:00 11 84 8.3 N-S 
  04:00 16 83 10.8 N-S 
  06:00 16 85 11.9 W-E 
  08:00 16 85 7.6 SW-NE 
  10:00 17 80 5.8 W-E 
  12:00 18 73 5.0 SW-NE 
  13:50 18 77 5.0 SW-NE 

AVERAGE 16 79 7.5  

AM-02 02/07/06 16:00 16 84 11.2 SW-NE 

  18:00 15 87 9.0 SW-NE 
  20:00 15 90 10.4 NW-SE 
  22:00 14 92 5.4 N-S 
 02/07/07 00:00 15 88 4.3 N-S 
  02:00 15 87 9.4 N-S 
  04:00 14 89 11.5 N-S 
  06:00 14 90 11.5 W-E 
  08:00 15 88 7.9 SW-NE 
  10:00 16 83 4.3 SW-NE 
  12:00 17 77 4.0 W-E 
  14:00 21 57 5.4 SW-NE 
  16:00 15 92 6.5 SW-NE 

AVERAGE 16 85 7.8  
AM-03 02/07/06 13:00 19 64 12.6 S-N 

  16:00 22 58 8.3 S-N 
  18:00 16 82 5.0 W-E 
  20:00 15 83 5.4 N-S 
  22:00 13 86 5.4 N-S 

 02/07/07 00:00 13 86 4.3 N-S 
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Sampling 
Site 

Sampling 
Date 

Sampling 
Hour 

Temperature 
(°C) 

Relative 
Humidity 

(%) 

Wind 
Velocity 
(Km/h) 

Predominant 
Wind Direction 

(From) 

  02.00 11 84 8.3 N-S 
  04:00 16 83 10.8 N-S 
  06.00 16 85 10.8 W-E 
  08.00 16 84 9.0 SW-NE 
  09:45 16 84 9.0 SW-NE 
  11.55 17 80 7.6 W-E 
  13:00 17 73 9.4 SW-NE 

AVERAGE 16 79 8.1  

AM-04 02/07/06 15:00 16 78 4.7 SW-NE 

  16:00 16 84 10.4 SW-NE 
  19:30 15 87 9.0 SW-NE 
  20:00 15 90 10.4 NW-SE 
  22:00 14 92 5.4 S-N 
 02/07/07 00:00 15 88 4.3 S-N 
  02:00 15 87 9.4 S-N 
  04:00 14 89 11.5 S-N 
  06:00 14 90 11.5 W-E 
  08:00 15 88 7.9 SW-NE 
  10:00 16 83 4.3 SW-NE 
  12:00 17 77 4.0 W-E 
  14:00 21 57 5.4 SW-NE 
  15:00 15 92 6.5 SW-NE 

AVERAGE 16 84 7.5  
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Table 4-5. Noise Measurement Sites Coordinates. 

UTM Coordinates  
Station 

East North 
Location 

NM1 358862 8535703 
NW to the Pampa Melchorita 
meteorological station. 

NM2 360092 8536401 
NE to the Pampa Melchorita 
meteorological station, in the east border 
of the Panamerican Highway. 

NM3 359905 8534879 
SE of the Pampa Melchorita 
meteorological station. 

NM4 361768 8532578 

In the km 172 + 500m of the 
Panamerican Highway, near to the north 
boundary of “Nuevo Ayacucho” 
settlement. 

NM5 362235 8530613 
To the north boundary of Wakama 
resort. 

 

Table 4-6. LEQ Values according to registered hours in Noise Measurement Sites. 

Receptor Hour LEQ in DBA 

NM1 

NM2 

NM3 

Day/Night  

Day/Night  

Day/Night  

40/30 

64/62 

43/29 

Nuevo Ayacucho (NM4) Day/Night  55/53 

Wakama (NM5) Day/Night  57/58 

 

Table 4-7. Soil Sampling Site Coordinates  

UTM Coordinates  
Site / Sampling Date  

North East 

S-01 (21-Jun-02) 8 535 500 359 500  

C-2 (04-Ago-02) 8 535 485 359 523 

S-02 (21-Jun-02) 8 535 215 359 200 

C-3 (04-Ago-02) 8 535 234 359 181 
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Table 4-8. Parameters and Analytical Methods for Soil Sampling  

Parameter Method Detection Limit Method 

Arsenic 0.05 mg/kg EPA 6010-B 

Cadmium 0.15 mg/kg EPA 6010-B 

Copper 0.5 mg/kg EPA 6010-B 

Chromo 0.0 mg/kg EPA 6010-B 

Mercury 0.100 mg/kg EPA 6010-B 

Nickel 0.5 mg/kg EPA 6010-B 

TPH 8 mg/kg EPA 8015-M 

Lead 0.8 mg/kg EPA 6010-B 

Zinc 0.15 mg/kg EPA 6010-B 
 

 

Table 4-9. Soil Sampling Results  

Sites Soil Remediation Criteria 
Parameter Unit 

S-01 S-02 C-2 C-3 CCME1) LAWA2) 

Arsenic mg/kg 11.09 11.96 8.22 12.03 12 20 – 60 

Cadmium mg/kg < 0.15 < 0.15 - - 22 10 – 20 

Copper mg/kg 18.2 19.2 14.1 28.0 91  

Chromo mg/kg 11.16 15.8 15.57 27.97 87 100 – 250 

Mercury mg/kg < 0.10 < 0.10 - - 50 2 – 5 

Nickel mg/kg < 0.15 < 0.15 - - 50  

TPH mg/kg < 8 < 8 - -  1000 – 5000 

Lead mg/kg 12.08 15.90 6.3 7.1 600 80 – 200 

Zinc mg/kg 24.6 29.1 - - 360 500 - 2000 
1) Canadian Council of Ministries of the Environment for industrial use 
2) LAWA: Länderarbeitsgemeinschaft Wasser (Germany). 
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Table 4-10. Coordinates and Depths for Marine Water Sampling Stations 

UTM Coordinates  Sample Depth (m) 

Station Sampling 
North East 

Surface 
(S) 

Middle 
(M) 

Bottom  

(P) 

T2-10 Autumn 2002 358419.05274 8533755.99842 1.0 5.0 10.0 

T2-12 Autumn 2002 358259.33919 8533596.64562 1.0 6.0 12.0 

T2-16 
Autumn 2002 – 

Spring 2002 
357008.03290 8532348.16574 1.0 8.0 16.0 

T3-0 Autumn 2002 358698.29765 8534739.28542 0.5   

T3-10 Autumn 2002 358163.30463 8534205.52743 1.0 5.0 10.0 

T3-12 
Autumn 2002 – 

Spring 2002 
357934.60013 8533977.35089 1.0 6.0 12.0 

T3-16 Autumn 2002 356376.55964 8532422.90712 1.0 8.0 16.0 

T4-10 
Autumn 2002 - - 

Spring 2002 
357736.77350 8534478.10033 1.0 5.0 10.0 

T4-12 Autumn 2002 357553.42520 8534295.16698 1.0 6.0 12.0 

T4-16 Autumn 2002 356596.45881 8533340.36642 1.0 8.0 16.0 

T5-10 Spring 2002 357529.92697 8534702.21996 1.0 5.0 10.0 

T5-12 Spring 2002 357329.25559 8534502.00274 1.0 6.0 12.0 

T5-16 Spring 2002 356371.26508 8533546.18038 1.0 8.0 16.0 
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Table 4-11. Parameters and Analytical Methods for Marine Water   

Parameter 
Analytical 

Method  
Method Detection 

Limit  

TSS SM 2540-D 5 mg/l 

TDS EPA 160.1 10 mg/l 

Bicarbonates SM 4500CO2-D 0.1 mg/l 

Chlorides EPA 325.3 1 mg/l 

Fluorides EPA 340.2 0.01 mg/l 

N-Nitrate EPA 352.1 0.10 mg/l 

Sulfates EPA 375.4 0.5 mg/l 

Total Cyanide EPA 335.2 0.004 mg/l 

Calcium EPA 200.7 0.006 mg/l 

Magnesium EPA 200.7 0.002 mg/l 

Sodium EPA 200.7 0.04 mg/l 

Potassium EPA 200.7 0.20 mg/l 

Iron EPA 200.7 0.0004 mg/l 

Selenium EPA 200.7 0.0004 mg/l 

Arsenic EPA 200.7 0.002 mg/l 

Barium EPA 200.7 0.006 mg/l 

Cadmium EPA 200.7 0.006 mg/l 

Chromium EPA 200.7 0.004 mg/l 

Copper EPA 200.7 0.020 mg/l 

Lead EPA 200.7 0.03 mg/l 

Nickel EPA 200.7 0.01 mg/l 

Strontium EPA 200.7 0.0010 mg/l 

Zinc EPA 200.7 0.006 mg/l 

Detergent SM 5540-C 0.06 mg/l 

Phenol SM 5530-D 0.1 mg/l 

Oil and greases EPA 1664 5 mg/l 

TPH (Total Petroleum 
Hydrocarbons) 

EPA 8015M 0.2 mg/l 
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Table 4-12. Marine Water Analytical Results (Autumn 2002) 

Station ECA 
LGA Parameter Unit 

T2-10-S T2-10-M T2-10-P T2-12-S T2-12-M T2-12-P T2-16-S T2-16-M T2-16-P T3-10-S T3-10-M Use 
VI 

BC 
Marine 
Water 

EPA 
CCC* 

Physical-Chemical Parameters 
PH  7.93 7.93 7.77 7.92 7.95 7.63 7.99 8.01 7.65 7.86 7.82   6.5-8.5 
Conductivity MS/cm 52.8 52.8 52.7 52.9 53.0 53.0 52.8 52.9 52.7 52.7 52.7    
TSS mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5    
TDS mg/L 35652 34992 35300 37116 36600 37588 32840 35412 36316 35084 35432    
Main and Concern Ions  
Bicarbonates mg/L 120.4 118.3 120.5 118.7 120.5 118.7 116.4 118.3 119.1 120.1 118.2    
Chlorides mg/L 19494 19594 19494 19594 19494 19494 19394 18894 19994 19194 19394    
Fluorides mg/L 0.94 0.93 0.93 0.92 0.94 0.94 0.96 0.94 0.91 0.95 0.94    
N-Nitrates mg/L 0.24 0.25 0.49 0.21 0.17 0.23 0.24 0.18 0.25 0.23 0.27 N.A.   
Sulfates mg/L 2649 2442 2461 2320 2274 2431 2797 2668 2672 2165 2636    
Total cyanide mg/L <0,004 <0,004 <0,004 <0,004 <0,004 N,R, <0,004 <0,004 <0,004 <0,004 <0,004 0,005 0,005 0,001 
Total Metals 
Ca mg/L 458,3 524,6 456,5 470,2 494,3 474,0 183,1 199,2 460,6 181,1 177,0    
Mg mg/L 1312 1499 1341 1315 1335 1382 1266 1423 1305 1350 1276    
Na mg/L 10860 12360 11050 10870 11280 1140 10270 11550 10710 11290 10610    
K mg/L 472.5 538.1 459.8 479.2 482.6 484.1 447.3 497.4 468.3 490.2 449.8    
Hg mg/L <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 0.0002  0.00094 
Se mg/L <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 0.010  0.071 
As mg/L <0.002 <0.002 <0.002 <0.002 <0.0002 0.002 <0.002 <0.002 0.002 <0.002 <0.002 0.050 0.0125 0.036 
Ba mg/L 0.007 0.007 0.008 0.006 0.006 0.007 0.008 0.007 0.006 0.006 0.005    
Cd mg/L <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.004 0.00012 0.0093 
Cr mg/L <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.050   
Cu mg/L 0.038 <0.020 <0.020 <0.020 <0.020 <0.020 0.027 <0.020 <0.020 <0.020 <0.020   0.0031 
Pb mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.030  0.0081 
Ni mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   0.0082 
Sr mg/L 8.037 <8.916 8.147 7.926 8.010 8.580 3.871 4.255 7.840 3.951 3.765    
Zn mg/L 0,034 0,024 0,020 0,022 0,024 0,024 0,032 0,029 0,021 0,030 0,031   0,081 
Organic Parameters 
Detergents mg/L <0,06 <0,06 <0,06 <0,06 <0,06 <0,06 <0,06 <0,06 <0,06 <0,06 <0,06    
Phenols mg/L <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 0,100   
Oils and greases mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5    
TPH mg/L <0,2 <0,2 <0,2 <0,2 <0,2 <0,2 <0,2 <0,2 <0,2 <0,2 <0,2    

N.R.: Not registered <: means less than the detection limit * CCC: Criterion Continuous Concentration    Observations: Samples arrived well-preserved to the Lab. 
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Table 4-12. Marine Water Analytical Results (Continued) 

Station ECA 
LGA Parameter Unit 

T3-12-S T3-12-M T3-12-P T3-16-S T3-16-M T3-16-P T4-10-S T4-10-M T4-12-S T4-12-M T4-12-P Uso 
VI 

BC 
Marine 
Water 

EPA 
CCC* 

Physical-Chemical Parameters 
PH  7.88 7.93 7.65 7.70 7.68 7.74 7.76 7.77 7.90 7.79 7.64   6.5-8.5 

Conductivity MS/c
m 52.7 52.9 52.6 53.0 53.0 52.8 52.8 52.9 52.9 52.6 52.9    

TSS mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5    
TDS mg/L 35112 33388 33444 35904 35456 37036 34712 34480 35552 35376 34528    
Main and Concern Ions  
Bicarbonates mg/L 119.9 120.3 118.6 122.1 120.2 124.7 118.3 122.0 120.4 118.0 120.5    
Chlorides mg/L 19394 19394 19294 19394 19694 19594 19294 19394 19394 19094 19194    
Fluorides mg/L 0.96 0.95 0.96 0.95 0.94 0.93 0.95 0.94 0.95 0.94 0.94    
N-Nitrates mg/L 0.27 0.48 0.22 0.33 0.34 0.37 0.23 0.39 0.27 0.32 0.40 N.A.   
Sulphates mg/L 2452 2431 2564 2336 2432 2447 2594 2568 2474 2570 2576    
Total cyanide mg/L <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.005 0.005 0.001 
Total Metals 
Ca mg/L 464.0 198.6 196.8 481.0 454.4 438.7 180.3 185.4 493.6 468.3 187.5    
Mg mg/L 1310 1381 1448 1382 1312 1272 1378 1349 1387 1349 1404    
Na mg/L 10880 11370 11950 11480 10780 10540 11530 11130 11530 11150 11660    
K mg/L 472.6 495.8 497.5 469.7 467.3 449.7 489.2 480.6 494.8 481.5 498.9    
Hg mg/L <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 0.0002  0.00094 
Se mg/L <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 0.010  0.071 
As mg/L <0.002 0.002 <0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.004 0.050 0.0125 0.036 
Ba mg/L 0.011 0.006 0.006 0.006 0.007 0.009 0.007 0.008 0.006 0.007 0.009    
Cd mg/L <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.004 0.00012 0.0093 
Cr mg/L <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.050   
Cu mg/L <0.020 <0.020 <0.020 <0.020 0.039 <0.020 <0.020 <0.020 <0.020 0.024 0.028   0.0031 
Pb mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.030  0.0081 
Ni mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   0.0082 
Sr mg/L 6.185 4.373 4.205 8.450 7.479 6.882 4.008 3.886 5.643 5.186 3.840    
Zn mg/L 0.051 0.034 0.054 0.026 0.103 0.030 0.038 0.054 0.023 0.033 0.034   0.081 
Organic Parameters 
Detergents mg/L <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06    
Phenols mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.100   
Oils and grease mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5    
TPH mg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2    
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Table 4-12. Marine Water Analytical Results (Continued) 
Station 

Parameter Unit 
T4-16-S T4-16-M T4-16-P 

ECA LGA 
Use VI 

BC Marine 
Water EPA CCC* Average Std. 

Deviation MAX 

Physical-Chemical Parameters 
PH  7.80 7.55 7.62   6.5-8.5    
Conductivity MS/cm 52.7 52.8 52.9       
TSS mg/L <5 <5 <5    < 5 0 < 5 
TDS mg/L 34616 36204 34288    35159 1154 37588 
Main and Concern Ions  
Bicarbonates mg/L 120.0 120.3 120.7    120 2 125 
Chlorides mg/L 19494 19294 19394    19401 205 19994 
Fluorides mg/L 0.94 0.96 0.95    1 0 1 
N-Nitrates mg/L 0.41 0.41 0.25 N.A.   0 0 0 
Sulfates mg/L 2615 2654 2638    2515 143 2797 
Total cyanide mg/L <0.004 <0.004 <0.004 0.005 0.005 0.001 0 0 0 
Total Metals 
Ca mg/L 180.3 190.2 195.1    335.8 146.8 524.6 
Mg mg/L 1282 1366 1454    1352 61 1499 
Na mg/L 10920 11390 12050    11185 502 12360 
K mg/L 474.1 497.5 525.1    479.9 22.9 538.1 
Hg mg/L <0.0004 <0.0004 <0.0004 0.0002  0.00094 0.0004 0.0 0.0 
Se mg/L <0.0004 <0.0004 <0.0004 0.010  0.071 0.0004 0.0 0.0 
As mg/L <0.002 <0.002 <0.002 0.050 0.0125 0.036 0.0 0.0 0.0 
Ba mg/L 0.007 0.006 0.007    0.0 0.0 0.0 
Cd mg/L <0.006 <0.006 <0.006 0.004 0.00012 0.0093 0.0 0.0 0.0 
Cr mg/L <0.004 <0.004 <0.004 0.050   0.0 0.0 0.0 
Cu mg/L <0.020 <0.020 <0.020   0.0031 0.022 0.005 0.039 
Pb mg/L <0.03 <0.03 <0.03 0.030  0.0081 0.0 0.0 0.0 
Ni mg/L <0.01 <0.01 <0.01   0.0082 0.0 0.0 0.0 
Sr mg/L 3.873 4.175 4.290    5.8 2.0 8.9 
Zn mg/L 0.051 0.040 0.037   0.081 0.0 0.0 0.1 
Organic Parameters 
Detergents mg/L <0.06 <0.06 <0.06    <0.06 0 0 
Phenols mg/L <0.1 <0.1 <0.1 0.100   0 0 0 
Oils and grease mg/L <5 <5 <5    0 0 0 
TPH mg/L <0.2 <0.2 N.R.    0 0 0 

N.R.: Not registered <: means less than the detection limit * CCC: Criterion Continuous Concentration    Observations: Samples arrived well-preserved to the Lab. 
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Table 4-13. Marine Water Analytical Results (Spring 2002)  

Station ECA 
LGA Parameter Unit 

T2-16-S T2-16-M T2-16-P T3-12-S T3-12-M T3-12-P T4-10-S T4-10-M T4-10-P T5-10-S T5-10-M Use VI

BC 
Marine 
Water 

 

EPA 
CCC* 

Physical-Chemical Parameters 

PH  8.38 8.27 8.35 8.29 8.25 8.12 8.29 8.17 7.92 8.38 8.11   6.5-8.5 

Conductivity MS/cm 52.81 53.15 53.12 53.60 53.03 53.20 53.76 53.92 53.82 53.10 53.90    

TDS mg/L 37 200 38 800 38 620 39 126 38 226 38 876 39 600 40 050 39 550 38 776 39700    

Main and Concern Ions  

Bicarbonates mg/L 125.9 118.9 129.2 113.2 119.1 125.9 120.0 125.9 126.1 126.7 125.9    

Chlorides mg/L 19,653 19,954 19,703 19,954 19,853 19,653 19,753 19,954 19,753 19,653 19,452    

Fluorides mg/L 0.46 0.45 0.44 0.47 0.46 0.47 0.47 0.46 0.46 0.47 0.47    

N-Nitrates mg/L 0.12 0.12 < 0.10 < 0.10 0.21 0.11 0.18 0.55 0.22 0.22 0.32 N.A.   

Total Metals 

Ca mg/L 460.4 439.9 468.6 429.1 446.9 446.4 441.6 456.9 406.7 406.5 411.7    

Mg mg/L 1513 1469 1459 1405 1475 1483 1431 1481 1353 1336 1379    

Na mg/L 9397 9557 9296 9104 9573 9208 9374 9407 9250 9404 9599    

K mg/L 480.6 47,.0 454.9 465.2 490.1 474.0 479.4 485.3 453.1 440.9 454.7    

Hg mg/L <0.004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 0.0002  0.00094 

Se mg/L            0.010  0.071 

As mg/L            0.050 0.0125 0.036 

Ba mg/L 0.009 0.007 0.008 0.006 0.009 0.009 0.008 0.006 0.010 0.009 0.008    

Cd mg/L <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.004 0.00012 0.0093 

Cr mg/L <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.050   

Cu mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020   0.0031 

Pb mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.030  0.0081 

Ni mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   0.0082 

Sr mg/L 9.315 9.805 10.93 8.738 9.221 8.917 9.014 9.097 8.535 7.888 8.008    

Zn Mg/L 0.025 0.015 0.042 0.025 0.023 0.029 0.023 0.020 0.018 0.048 0.040   0.081 

Organic Parameters 

TPH Mg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2    
N.R.: Not registered <: means less than the detection limit * CCC: Criterion Continuous Concentration    Observations: Samples arrived well-preserved to the Lab. 
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Table 4-13. Marine Water Analytical Results (continued) 

Station 
Parameter Unit 

T5-10-P T5-12-S T5-12-
M 

T5-12-P T5-16-S T5-16-
M 

T5-16-P 

ECA 
LGA 

Use VI 

BC 
Marine 
Water 

EPA  
CCC* 

Average Std. 
Deviat

ion. 

MAX 

Physical-Chemical Parameters 
PH  7.97 8.08 8.21 7.81 8.10 7.76 7.96   6.5-8.5    
Conductivity MS/cm 53.84 53.78 52.80 53.95 53.54 53.80 53.75       
TDS mg/L 39550 39850 38650 40600 39500 40350 39850    39321 795 40050 
Main and Concern Ions  
Bicarbonates mg/L 126.0 125.6 119.2 126.2 125.6 125.6 119.5    123.6 4.1 129.2 
Chlorides mg/L 19552 19552 19552 19703 19753 19552 19653    19 703 143 19 954 
Fluorides mg/L 0.47 0.47 0.46 0.46 0.49 0.47 0.46    0.47 0.01 0.47 
N-Nitrates mg/L 0.46 <0.10 0.11 0.14 0.12 0.13 0.25 N.A.   0.20 0.1 0.21 
Total Metals 
Ca mg/L 389.4 372.4 424.1 447.0 386.7 387.0 391.9    420.4 29.2 468.6 
Mg mg/L 1329 1264 1399 1471 1303 1294 1325    1381 98 1513 
Na mg/L 9417 8854 9897 10460 8863 9095 9299    9368 373 9599 
K mg/L 444.4 419.6 464.7 494.6 422.6 429.6 436.3    457.9 22.2 490.1 
Hg mg/L <0.0004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.0002  0.00094 - - - 
Ba mg/L 0.008 0.008 0.009 0.008 0.015 0.008 0.008    0.008 0.002 0.010 
Cd mg/L <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.004 0.00012 0.0093 - - - 
Cr mg/L <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.050   - - - 
Cu mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020   0.0031 - - - 
Pb mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.030  0.0081 - - - 
Ni mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   0.0082 - - - 
Sr mg/L 7.805 7.371 8.249 8.699 7.443 7.639 7.690    8.495 0.910 10.93 
Zn mg/L 0.083 0.028 0.032 0.031 0.018 0.061 0.015   0.081 0.031 0.017 0.083 
Organic Parameters 
TPH mg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2    - - - 

N.R.: Not registered <: means less than the detection limit * CCC: Criterion Continuous Concentration    Observations: Samples arrived well-preserved to the Lab. 
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Table 4-14. Marine Sediment Stations Coordinates  

 

UTM Coordinates Depth 
Station Sampling 

East North m 

T2-10 Autumn 2002 358419.05274 8533755.99842 10 

T2-12 Autumn 2002 358259.33919 8533596.64562 12 

T2-16 Autumn 2002 – Spring, 2002 357008.03290 8532348.16574 16 

T3-0 Autumn 2002 358698.29765 8534739.28542 - 

T3-10 Autumn 2002 358163.30463 8534205.52743 10 

T3-12 Autumn 2002 – Spring, 2002 357934.60013 8533977.35089 12 

T3-16 Autumn 2002 356376.55964 8532422.90712 16 

T4-10 Autumn 2002 - Spring, 2002 357736.77350 8534478.10033 10 

T4-12 Autumn 2002 357553.42520 8534295.16698 12 

T4-16 Autumn 2002 356596.45881 8533340.36642 16 

T5-10 Spring 2002 357529.92697 8534702.21996 10 

T5-12 Spring 2002 357329.25559 8534502.00274 12 

T5-16 Spring 2002 356371.26508 8533546.18038 16 

 

Table 4-15. Parameters and Analytical Methods for Marine Sediments  

Parameter Analytical Methods Method Detection Limit  

Arsenic EPA 6010-B 0.05 mg/kg 

Cadmium EPA 6010-B 0.15 mg/kg 

Copper EPA 6010-B 0.5 mg/kg 

Chromium EPA 6010-B 0.10 mg/kg 

Mercury EPA 6010-B 0.10 mg/kg 

Nickel EPA 6010-B 0.5 mg/kg 

TPH EPA 8015-M 8 mg/kg 

Lead EPA 6010-B 0.8 mg/kg 

Zinc EPA 6010-B 0.15 mg/kg 
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Table 4-16. Marine Sediment Results (Autumn 2002) 

Station 

Parameter Unit 
T2-10 T2-12 T2-16 T3-0 T3-10 T3-12 T3-16 T4-10 T4-12 T4-16 T4-

10D* 

ECA 

CCME 
(1) 

Average Std. 
Deviation

Arsenic mg/kg 5.36 10.73 7.94 1.94 3.72 9.80 13.64 3.18 6.41 9.68 4.69 12 7.01 3.65 

Cadmium mg/kg < 0.15 < 0.15 2.08 < 0.15 < 0.15 < 0.15 2.49 < 0.15 < 0.15 2.93 < 0.15 22 2.49 
(max) 

- 

Copper mg/kg 19.3 16.9 8.0 14.6 18.6 15.7 9.3 13.5 18.2 9.9 18.8 91 14.62 4.48 

Chromium mg/kg 11.33 19.88 11.21 4.47 9.64 20.07 15.07 10.63 11.04 13.39 6.98 87 12.16 4.79 

Mercury mg/kg < 0.10 < 0.10 < 0.10 < 0.10 0.21 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 0.26 50 0.26 
(max) 

- 

Nickel mg/kg < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 50 < 0.5 - 

TPH mg/kg < 8 < 8 < 8 < 8 < 8 < 8 < 8 < 8 < 8 < 8 < 8  < 8 - 

Lead mg/kg 53.8 85.5 41.1 29.3 50.5 51.2 61.9 46.3 53.4 53.5 43.2 600 51.79 14.05 

Zinc mg/kg 45.81 47.83 23.02 44.37 45.79 44.34 28.23 41.85 45.92 26.68 47.26 360 40.10 9.28 
(1) Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment, 1999 

 *Duplicate sample 
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Table 4-17. Marine Sediment Results (Spring 2002) 

Station 
Parameter Unit 

T2-16 T3-12 T4-10 T5-10 T5-12 T5-16 T5-16 
D* 

CCME (1) Average Std. Deviation 

Arsenic mg/kg 10.29 11.9 9.35 9.41 8.14 7.3 7.16 12 9.08 1.70 

Cadmium mg/kg 2.53 2.42 1.1 1.95 2.17 2.43 2.20 22 2.23 0.24 

Copper mg/kg 9.7 11.4 12.5 9.9 19.0 9.2 8.7 91 11.49 3.56 

Chromium mg/kg 6.93 7.41 6.21 6.68 5.53 6.32 6.0 87 6.44 0.62 

Mercury mg/kg < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 50 - - 

Nickel mg/kg 3.0 3.4 3.2 3.0 3.5 2.6 2.6 50 3.17 0.59 

TPH mg/kg < 8 < 8 < 8 < 8 < 8 < 8 < 8  - - 

Lead mg/kg 9.2 10.8 9.8 8.8 8.6 8.5 9.2 600 9.27 0.81 

Zinc mg/kg 23.07 29.75 29.75 36.45 29.23 40.06 25.01 360 29.60 6.53 
(2) Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment, 1999 

 *Duplicate sample 
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Figure 4-1: Pampa Melchorita Noise Monitoring at Site 1 -24 hours 15 min SPL 

0

10

20

30

40

50

60

70

15
:29

:22
 p.

m.

16
:14

:22
 p.

m.

16
:59

:22
 p.

m.

17
:44

:22
 p.

m.

18
:29

:22
 p.

m.

19
:14

:22
 p.

m.

19
:59

:22
 p.

m.

20
:44

:22
 p.

m.

21
:29

:22
 p.

m.

22
:14

:22
 p.

m.

22
:59

:22
 p.

m.

23
:44

:22
 p.

m.

00
:29

:22
 a.

m.

01
:14

:22
 a.

m.

01
:59

:22
 a.

m.

02
:44

:22
 a.

m.

03
:29

:22
 a.

m.

04
:14

:22
 a.

m.

04
:59

:22
 a.

m.

05
:44

:22
 a.

m.

06
:29

:22
 a.

m.

07
:14

:22
 a.

m.

07
:59

:22
 a.

m.

08
:44

:22
 a.

m.

09
:29

:22
 a.

m.

10
:14

:22
 a.

m.

10
:59

:22
 a.

m.

11
:44

:22
 a.

m.

12
:29

:22
 p.

m.

13
:14

:22
 p.

m.

13
:59

:22
 p.

m.

14
:44

:22
 p.

m.

15
:29

:22
 p.

m.

Time (hr:min:sec)

So
un

d 
Pr

es
su

re
 L

ev
el

, d
B

A

 

 



PERU LNG S.R.L.   029-4217 
LNG Export Project  July, 2003 
Pampa Melchorita, Peru  Chapter III 
 

Golder Associates 
 

Figure 4-2: Pampa Melchorita Noise Monitoring at Site 2 -24 hours 15 min SPL 
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Figure 4-3: Pampa Melchorita Noise Monitoring at Site 3 -24 hours 15 min SPL 
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Figure 4-4: Pampa Melchorita Noise Monitoring at Site 4 -24 hours 15 min SPL 
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Figure 4-5: Pampa Melchorita Noise Monitoring at Site 5 -24 hours 15 min SPL 
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Figure 4-6: Pampa Melchorita Comparative Noise Monitoring at Sites 1, 2, 3 – 24 hours 15 min SPL 
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5.0 SOCIAL-ECONOMIC ENVIRONMENT  

5.1 Project Location  

The proposed Project is located at 168 km south of Lima, on the west side of the Panamerican 

Highway, in the jurisdiction of the district of San Vicente de Cañete, province of Cañete, department 

of Lima. 

Based on the geographical and political location of the proposed Project site, it is estimated that the 

influence of the construction and operation activities of the Project such as the use of goods and 

services, use of labor force, fishing and agricultural activities, tax payments, permitting and municipal 

approvals among others, will be distributed based on: 

•  A direct influence area, defined as the area comprised by the district of San Vicente de Cañete, 

province of Cañete (department of Lima) and the districts of Grocio Prado, Sunampe, Tambo 

de Mora, Pueblo Nuevo and Chincha Alta in the province of Chincha (department of Ica); and 

•  An indirect influence area, which comprises the remaining provinces of Cañete and Chincha 

are part of the departments of Lima and Ica, respectively. 

The location of the direct and indirect social-economic influence areas is shown in Figure 1-2 of 

Section 1 in this Chapter. 

5.2 Land Use and Tenure  

The area selected for the Project is comprised of uncultivated land property of the Ministry of 

Agriculture and the Peruvian State. The Project site is composed of a tract of land, located in the 

district of San Vicente de Cañete, with an approximate area of 521 hectares which will be purchased 

by Hunt Oil Company of Peru on behalf of Company through a direct purchase from the 

Superintendent of National Goods – “Superintendencia de Bienes Nacionales” (SBN) after approval 

of the transaction by the Ministry of Finance and Economics. The coastal and marine surface area will 

be requested for concession from the responsible authorities through appropriate procedures.     

The proposed Project site is not occupied permanently. However, during the preparation of the 

baseline studies, it was observed that some inhabitants of neighboring localities used the site for 
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access or transit to fishing zones or during seasonal fishing. The artisanal fishing activity will be 

described further in the section 5.4.2.3. 

The closest human settlements to the Project area of influence at  “Pampa Melchorita” are the 

following:   

•  Thirteen (13) km north of the site is the area called “Pampa Clarita” at the beginning of the 

agricultural valley of the Cañete river, where the village of Herbay and the surrounding human 

settlements known as Néstor Cáceres, Nueva Esperanza and El Olivar are located. The 

population of this village is mostly composed of Andean migrants that had to move from their 

towns during the violence period caused by terrorism in the departments of Ayacucho and 

Huancavelica.  North of the site at 24 km away, San Vicente de Cañete the capital of the 

Province is located. 

•  Four (4) km south of the site on the east side of the Panamerican Highway an informal 

settlement is located on property owned by the Ministry of Agriculture, which is composed of 

15 groups or associations of “inhabitants without land”, which are called “Federación Regional 

de Asociaciones Agropecuarias Industriales Sur Medio” (FASUM) or “Nuevo Ayacucho”.  

This settlement currently consists on huts made of straw mats abandoned most of the time and 

guarded by one or two guards giving the appearance of a stable settlement.  

•  South of the site at km 179+200, at the beach area, there is an exclusive group of recreational 

houses known as “Wakama Eco Playa”. This group of houses is constructed of rustic materials 

and is seasonally occupied by their proprietors, particularly during holidays and during the 

summer. The community has 70 rustic houses of which 42 are two-stories homes (of which 39 

are sold) and 20 are bungalows that comprise the Hotel (15 bungalows for 4 persons and 

5 bungalows for 8 persons). This hotel can accommodate 100 people. The remaining 8 houses 

are for the use of the watch guards. The water service is brought through tanks transported 

from Chincha which cost 120 soles per tank of 14 m3. Regarding the lighting service, Wakama 

has 3 power generators, 2 of them have 30 KW of capacity and 1 has 50 KW. 

•  Going further to the south, 24 km away, on the Panamerican Highway, is located Chincha, the 

capital of the province. 
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5.3 Social Profile  

The Project is located in the political province of Cañete, department of Lima. However, since the 

Project is so close to the provincial and departmental boundaries, the area of influence of the Project 

has to be extended towards the south, involving the province of Chincha, in the department of Ica. 

5.3.1 Historic Features 

The creation of the province of Cañete dates back to the declaration of independence of Peru in 1821, 

when General San Martín established the department of Lima, and founded the Province of Cañete 

with 8 districts.  

From 1940, a massive population migration began from the country to the city, which caused  growth 

of the urban population in Cañete. In addition, the districts of Imperial and Mala became very 

attractive for the migration of people from the central zones of Peru. 

The city of Chincha was the first city founded in the department of Ica by Diego de Almagro in 1534, 

but it was officially created on October 30, 1868. Subsequently, the law enacted on October 13, 1900 

divided the province and formed the province of Pisco, changing the capital of the province from 

Chincha to Chincha Alta, with title of city, and by law enacted on November 11, 1950, it obtained the 

title of “Meritorious for the Country”. 

5.3.2 Population  

Cañete is one of the 11 provinces of the department of Lima.  The estimated population in the year 

2002 (INEI) is 173,872, which corresponds to 2.1% of the total population of the department. The 

population density is 38 inhabitants per km2 and the urban population reaches 73.4% (127,695 

inhabitants) of the total while the remaining 26.6% (46,177 inhabitants) is distributed in the rural 

area. The breakdown of population by gender is 87,410 (50.3 %) men and 86,462 (49.7%) women. 

The province of Cañete, with a total surface of 4.577 km2, is divided into 16 districts, which 

population distribution in year 2002, is presented in Table 5-1. 



PERU LNG Company S.R.L. 5-4  029-4217 
LNG Export Project  July, 2003 
Pampa Melchorita, Perú  Chapter III 
 

Golder Associates 

Table 5-1.   Population per Districts of the Province of Cañete (year 2002) 

Political-Administrative Division Population (inhabitants) 

Department: LIMA 8,23,9891 

Province: CAÑETE 173,872 

Districts:  

San Vicente de Cañete 38,057 

Chilca 15,749 

Asia 3,906 

Quilmana 12,322 

Cerro Azul 6,058 

Coayllo 1,065 

San Antonio 3,261 

S.C. Flores 2,230 

Calango 2,260 

Mala 21,928 

Lunahuana 4,466 

Pacaran 1,542 

Zúñiga 1,317 

Nuevo Imperial 14,069 

Imperial 34,039 

San Luis 11,603 

Source: INEI, 2002 

The district of San Vicente de Cañete, the jurisdiction where the Project will be constructed, has a 

total estimated population of 38,057 inhabitants (22% of the population of the province of Cañete) 

distributed over a surface area of 513.15 km2, which represents a population density of 74.2 habitants 

per km2. The 68.3% (26,009 inhab.) of the population is concentrated in the urban area and 31.7 % is 

distributed in the rural area (12,048 inhab.).  The urban population of the district represents 21% of 

the urban population of the province of Cañete and the rural population represents 26%. The male 

population of the district is 18,689, while the female population is 19,368.  Within the province, the 

districts with large female population are San Vicente de Cañete with 51%, Imperial with 51% and 

Lunahuaná with 50%. 
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The province of Chincha, which is in the direct area of influence of the Project, is one of the 5 

provinces of the department of Ica, together with Pisco, Ica, Palpa and Nazca. The population of 

Chincha estimated for year 2002 (INEI) is 176,732 inhabitants, representing 27% of the total 

population of the department.  The total surface of the province is 2,988.27 km2, with a population 

density of 59 inhabitants per km2.  The urban population makes up 82.3% (145,417 inhab.) of the 

total population, while the remaining 17.7% (31,315 inhab.) of the population are found in the  rural 

area. The male population is 86,087 (49%) and the female population is 90,645 (51%). 

The province of Chincha is divided into 11 districts, which population distribution, in year 2002, is 

presented in Table 5-2. 

Table 5-2.   Population per Districts of the Province of Chincha (year 2002) 

Political-Administrative Division Population (inhab) 

Department: ICA 655,000 

Province: CHINCHA 176,732 

Districts:  

Pueblo Nuevo 46,741 

Grocio Prado 16,834 

Chincha Alta 57,354 

Sunampe 20,301 

Tambo de Mora 4,612 

Chincha Baja 

Alto Larán 

Chapín 

El Carmen 

San Juan de Yanac 

San Pedro de Huacarpana 

30,890 

Source: INEI, 2002 

The province of Chincha contains 5 districts considered as part of the direct influence area of the 

Project.  The district with the largest population is Chincha Alta that includes 32% of the total 

population of the province, followed by Pueblo Nuevo with 26%. The greatest population densities 

(inhabitants/km2), according to the data estimated by INEI for 2002, are in Chincha Alta with 241 
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inhabitants/km2, Pueblo Nuevo with 223, Sunampe with 211 and Tambo de Mora with 210. The 

district with the lowest population density is Grocio Prado with 88 inhabitants/km2. 

The districts with the greatest urban population are: Chincha Alta (100%), Grocio Prado (90%) and 

Tambo de Mora (79%). The district with the greatest rural population is Sunampe with 41%.  

The coastal districts located in the littoral area have a female population distributed in the following 

manner (according to increasing order):  Chincha Alta with 52 % and Grocio Prado, Sunampe and 

Tambo de Mora with 51%. 

The summary of the demographic component in the districts of direct influence area of the project is 

presented in Table 5-3. 

Table 5-3.   Demographic Features of the Population in the Direct Influence Area  

Population 
distribution 

Distribution per  
gender District Population Surface  

(km2) 

*Population 
Density 

(inhab./ km2) Urban Rural Male Female 

Province 
of Cañete 

San 
Vicente 

de Cañete 

38,057 513.15 74.2 68.3% 31.7% 49.1% 50.9% 

Pueblo 
Nuevo 

46,741 209.5 
223.1 

100.0
% 0.0% 48.2% 51.8% 

Grocio 
Prado 

16,834 190.5 
88.4 89.6% 10.4% 49.3% 50.7% 

Chincha 
Alta 

57,354 238.3 
240.7 

100.0
% 0.0% 48.0% 52.0% 

Sunampe 20,301 16.76 1211.3 58.8% 41.2% 49.2% 50.8% 

Province 
of Chincha 

Tambo de 
Mora 

4,612 22 209.6 78.5% 21.5% 49.0% 51.0% 

 
5.3.3 Poverty 

The province of Cañete ranked 172nd place at national level regarding the level of unsatisfied basic 

needs, according to data obtained from the Development Strategic Plan (1998).  The 65.8 % of its 

rural population and 37.4% of its urban population cannot satisfy their basic needs. Nearly 50% of the 

homes in the province of Cañete are ranked as poor, a situation that increases in the rural area 
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approaching 69%, due to the precariousness of their houses, the overcrowding, and deficient water 

and drainage utilities. 

The districts of the province of Chincha, belonging to the direct influence area, which were ranked in 

fair conditions according to the ranking performed by FONCODES (National Fund of Cooperation 

and Development) in the Poverty Map of year 2000, are Tambo de Mora, Sunampe, Pueblo Nuevo 

and Chincha Alta, and the district ranked as in poor condition is Grocio Prado. 

5.3.4 Infrastructure Services 

5.3.4.1 Housing 

The district of Cañete, according to data of the INEI census of 1993, had 7,278 private residences, of 

which 37% had water supply, 34% had drainage system, and 58% had electricity and 9.5% of the 

private residences did not have water, drainage and electricity. The construction materials of the 

houses were mainly adobe (40%) and bricks (29%) and the roofs were mainly constructed of straw 

mats (58%).  

A particular type of residences observed in the “human settlements” are invasion communities such 

as “Nuevo Ayacucho” and “Pampas de Concon-Topará” (located 4 km south from the proposed plant 

on the Panamerican Highway) which have 15 associated invasion groups and whose main 

construction material for walls and roofs of their homes are mainly straw mats.  

In the indirect area of influence at the province of Cañete, according to the field studies performed 

during March and April 2002, it was observed that the houses were in good condition and the main 

construction materials used were adobe. Districts of Cerro Azul, Asia and Bujama, used as beach 

resorts have great demand of tourism during the summer season (From December to March) and 

therefore the condition of the houses range from good to fair.  

The districts of the province of Chincha that are part of the direct area of influence have a total of 

29.343 private residences houses (which represents 96% of the houses of the province of Chincha), of 

which 53% had water, 67% drainage, and 34% electricity service. On average, 3.6% of the houses do 

not have water, drainage and electricity services. Almost 40% of the houses were built mainly of 

adobe and the roofs were built of straw mats (67%).  
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5.3.4.2 Education 

The province of Cañete has 328 schools1 of which 286 are state-owned and 42 are private. The 

province has an active school population of 55,013 students (Unit of Educational Services USE-08, 

2001), of which 27,429 are males and 27,584 are females, and there are 27,429 teachers. The number 

of students registered in 2000 was 53,329.  The USE estimated that the rate of students that leave 

school before completing was 19% (based on the total of students registered).  

The 1993 (INEI) census indicated that 8,505 persons had non-university higher education, while 

6,050 persons had university education which represented 8.4% of the population of the province. 

According to the year 2000 data the illiteracy rate at province level was 5% (1,246) for male 

population, and 10% (2,491) for female population (USE-08, 2001). 

According to data projected for year 2001 (USE-08, 2001), the district of San Vicente de Cañete had 

the following students registered: 1,538 students at kindergarten level, 6,012 students at elementary 

level and 5,632 students at high school level2, distributed in 50 schools. In addition, the district has 5 

agricultural-industrial technical school centers where 113 students receive education with a total of 11 

teachers.  

It is important to note that the district of San Vicente de Cañete has a total illiteracy rate of of 7.6% 

(of the population at the age of 15 or older) a very low rate compared to the national rate of 22% 

(INEI, 1997-2001).  

The 5 districts of the province of Chincha that are included in the direct area of influence have 

277 establishments of basic and occupational education as well as higher technical levels. Chincha 

Alta, the capital of district, has 152 educational establishments3, the district of Tambo de Mora has 

                                                      

1 Educational establishments of kindergarten, elementary and high school as well as special education, schools for adults and occupational 

schools. 

2 The kindergarten education will be given by 48 teachers belonging to 17 educational establishments, the elementary school level by 207 

teachers in 25 educational establishments, while the high school level will be given by 293 teachers distributed in 8 educational 

establishments. all the educational establishments are state-owned. 

3 Chincha Alta: kindergarten schools: 48, elementary school: 49, high school: 26, special education: 2, occupational education: 10, higher 

education: 11, pronoe (non-official accelerated education program): 6 
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only 7 educational establishments, Grocio Prado has 26, Sunampe: 34 and Pueblo Nuevo: 58 (District 

Municipalities, 2001). 

At the department level in the year 2001, the number of registered students as a percentage of the 

overall student population was 44% for the province of Ica and 27% for the province of Chincha, 

which represents the greatest percentage of students registered in that year. The same statistics were 

recorded with the number of teachers contracted, at 44% and 28%, for Ica and Chincha, respectively 

(Department Statistics Compendium - INEI, 2001). 

Within  the 5 districts located in  the direct area influence  the registration of students  in the province 

of Chincha is 19,378 students in high school or 30.8% of the total of students of the province of 

Chincha, and 5,505 students of higher education (both university and non-university studies) which 

represents 8.7% of the total of students of the province of Chincha (2002 Basic Statistics, Ministry of 

Education). The classification of higher education includes technical-industrial education and 

services-related instruction. 

The illiteracy rates of the population of 15 years of age or older in the 5 districts within the area 

influence in the province of Chincha, are:  Pueblo Nuevo: 5.7%, Grocio Prado: 7%, Chincha Alta: 

4%, Sunampe: 5.6% and Tambo de Mora: 5%. All these illteracy rates are lower than the national 

level (INEI-1993). 

5.3.4.3 Health  

According to the Poverty Map (FONCODES, 2000), the province of Cañete has an undernourishment 

rate of 22.2%. At district level, the higher rates of undernourishment are found in Pacarán with 38%, 

Zúñiga - 31%, Nuevo Imperial - 27% and Quilmaná - 26%.  The district of San Vicente de Cañete has 

a rate of 20%. According to information provided by personnel of medical centers of the area, the 

villages do not have a nutritional education program on the use of food resources of the zone. The 

inhabitants of these areas do not consume the vegetables they produce and prefer to sell them in the 

local market. 

Other health indicators in the province of Cañete are (MINSA, 2000):  
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Total Population Assigned  144,436 inhabitants  

Global Rate of Pregnancy  2.45% of the total of females at ages from 15 to 49  

Total Gross Birthrate  0.69% of the total population assigned  

Gross Mortality Rate 1.39% of the total population assigned 

Infant Mortality Rate  7.25% of the total population of babies born (3.448) 

 

A health concern observed in this province is the increase of teenage pregnancy between the ages of 

13 and 19. By 19 years of age, 25% of the females are mothers and 6% of them have at least two 

children. Four contributing factors to the increase in teenage pregnancy in Cañete are: 1) the lack of a 

reproductive health program for females and pregnant mothers, 2) the lack of a direct attention 

program for females at reproductive age,  3) family planning, and 4) risks associated with the 

frequency of wanted and unwanted pregnancies. 

According to the data of MINSA (2000), the main causes of mortality in the province of Cañete 

between the age group of 20 and 49 years old are the diseases of the respiratory system, the digestive 

system, and skin (mycosis) and buccal diseases. 

The distribution of the basic health services in the province of Cañete is provided through the micro-

network of San Vicente that comprises of 2 health centers and 8 medical posts to service a population 

of 30.385 persons, under the responsibility of 80 health professionals (MINSA, 2002).  

The available medical services are insufficient for the existing population, and there is a high demand 

for health personnel and a scarce supply of health professionals. The Ministry of Health has estimated 

one doctor per one thousand of inhabitants (MINSA, 2000). In addition, there are a series of problems 

concerning the lack of education of the population with regards to available health services, 

preventative health measures when dealing with diseases, which deteriorate by the low quality of the 

health service, that according to the sector, is the result of lack of funds and the use of proper medical 

equipment. 
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The rate of malnutrition in the province of Chincha is 20%. At district level, the highest malnutrition 

rates are in: Tambo de Mora (29%), Grocio Prado (29%) and Sunampe (22%) and to lesser degree in 

Pueblo Nuevo (18%) and Chincha Alta (17%) (FONCODES, 2000). Malnutrition trends appear to be 

improving since in the year 2000 the rate of undernourishment of children less than 5 years of age in 

the district of Sunampe decreased from 10% to 7%. 

The main causes of mortality in the poorest districts as Grocio Prado are the diseases of the digestive 

and respiratory systems as well as infectious and parasitic, genitourinary system, skin and 

subcutaneous tissue diseases. Most of the deaths were caused due pregnancy disorders, childbirth, and 

puerperium.  (District Health Centers, 2002) 

The health facilities providing the services to treat these ailments include Chincha Alta which has 3 

hospitals and 1 health center, and Grocio Prado which has 2 health centers and Sunampe which has 

one health center (FONCODES, 2000).  

Table 5-4 summarizes the characteristics of the most significant social services in the influence area 

of the project. 

Table 5-4.   Characteristics of the Social Services in the Direct Influence Area  
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Housing  (1993) Education  (2001) Health (2000)
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Chincha 

Alta 
11539 63 75 47 4.3 15104 9535 152 4.1 17 3 

Sunampe 3778 33 70 14 3.9 555 0 34 5.6 22 1 

 

Tambo de 

Mora 
888 35 67 30 4.5 122 0 7 5.0 20 - 

(*) Technical-Agricultural Education   Source: various indicated in the text   
 

5.3.4.4 Water and Drainage Service 

Forty-five percent (45%) of the population of the province of Cañete does not have water service and 

63% does not have drainage service (Poverty Map for Year 2000). The water supply problems in the 

province of Cañete are evident in the villages of Santa Cruz de Flores, Coayllo and Zúñiga (rural 

districts that do not water supply service), which are assisted by the municipality and the Ministry of 

Health. The water supply for irrigation is provided by groundwater wells (INEI - Sedapal Cañete, 

2002). The aqueduct and sewer service is the responsibility of EMAPACSA (Empresa de Agua 

Potable y Alcantarillado S.A.). 

In the district of San Vicente de Cañete, 46% of the population does not have water service and 44% 

does not have sewer service (FONCODES – Poverty Map for Year 2000). 

In the province of Chincha, 45% of the population does not have water service and 49% does not 

have sewer service. Among the districts located in the direct area of influence that have the greatest 

percentage of the population without receiving water service are Sunampe with 61%, Tambo de Mora 

with 61% and Grocio Prado with 46%.  Among the districts that do not have any access to sewer 

service is Chavin and among those that belong to the direct area of influence and that have a greater 
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percentage of population without sewer service are: Grocio Prado with 67%, Sunampe with 54% and 

Tambo de Mora with 50% (Poverty Map for Year 2000). The large number of population lacking 

drainage service is due to the lack of funding to provide sewage system infrastructure. According to 

the data provided by officials of the provincial municipality of Chincha, the municipality depends 

financially on the government and the amount of funds provided to Chincha is insufficient to furnish 

a sewer system to the population. 

Although the province of Chincha has a slightly less number of its inhabitants lacking water service 

compared to Cañete, the potable water and drainage services provided only meet the minimum needs 

of all the population, since each district are provided approximately two hours of available potable 

water per day. The lack of potable water is attributed to only 2 of the 7 existing wells that distribute 

water to all the districts of the province currently being in operation.  

Water is pumped from Matagente River (where the 7 wells are located) to an intake reservoir located 

in Alto Larán and then transported by pipeline to the Atarjea plant. In this plant, the water is treated 

and by distribution lines is transported to all the districts of Chincha.  

5.3.4.5 Transportion Routes 

The province of Cañete has a main communication route that is the north-south axis of the 

Panamerican Highway. The Panamerican Highway is an expressway through which all kinds of 

vehicles travel ranging from light cars to heavy trucks. The following presents a description of this 

route: 

•  The North Route: from LURIN to PAMPA MELCHORITA, section comprised from km 25 to 

km 169 of the Panamerican Highway. 

In this section, the Panamerican Highway has three lanes to km 35, two lanes from km 35 to km 

131.5, and a single lane from km 131.5 to km 169.  The route has 12 overpasses, of which 4 are for 

vehicles and 8 are for pedestrians, with a height ranging from 4.20 m to 4.70 m.  Bridges throughout 

the route range, according to their weight capacity range from 30 tons to 36 tons, but in many of the 

bridges the weight limit is not indicated. 
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According to statistics of the year 2001, the toll plaza of Bujama (km 92) accounted for 1,204,178 

light vehicles and 879,162 heavy vehicles. The allowable highway speed limits range from 55 km/h to 

100 km/h. 

From km 131.5 to km 154, the highway has one single lane in each direction that traverses through a 

semi-urban zone, which is the area comprised from Cañete to Pampa Clarita. From approximately km 

154 to km 168, the highway traverses through a semi-under populated zone, which has a lower 

potential of accident and a very low volume of pedestrians crossing the highway. 

•  The South Route: from PISCO to PAMPA MELCHORITA, the section comprised from km 246 

to km 169 of Panamerican Highway. 

This section of the Panamerican Highway consists of a single lane to Pampa Melchorita. There are 

many sections along this segment where the presence of fog was noted such as in km 171 and little to 

no road signs. 

This section has the following 4 bridges with a weight capacity of 36 tons: 

- Jahuay Bridge in km 179.8 

- Canyar Bridge in km 202.2 

- Cañapay Bridge in km 207.2 

- Huamany Bridge in km 228 

According to statistics of 2001, the toll at Jahuay (km 180) accounted 468,365 light vehicles and the 

703,626 heavy vehicles. The allowable highway speed limits in this section range from 55km/h to 

90km/h. 

From km 231 to km 225 the highway traverses through the urban zone of Pisco and San Clemente. 

From km 201 to km 192 the highway goes through the urban zone of Chincha. 

Most of the villages located to the west of the highway are connected to this axis through non-paved 

gravel cross roads (Strategic Plan of Cañete, 1998) that are in poor conditions, making transportation 

of goods and services difficult.  These roads include: 
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•  The road of 46.30 km, comprising the sections of Mala – Calango – and the boundary with 

Yauyos connecting the provinces of Huarochirí and Yauyos. 

•  The road of 39.60 km, comprising the sections of Asia – Coayllo – and the corner of Omas 

connecting the Northeast of Cañete with the Northeast of Yauyos. 

•  The gravel road of 78.20 km comprises the sections of Imperial – Nuevo Imperial- Lunahuaná 

– Pacarán – Zúñiga.  

The districts with large commercial urban population, such as San Vicente de Cañete, have certain 

sections of paved roads. The inter-district roads are 4x4 trails that are transitted by small buses, 

motorcycle taxis, rural pickup trucks, taxis and buses. Most of these transportation services are 

operated by individual owners (former employees of an estate/cooperative/public institution) who rent 

the vehicles to various individuals that work as the drivers. 

About 72% of the provincial roadway network is not in adequate condition and their conservation is 

limited to the maintenance of the Panamerican Highway, which is the responsibility of the Sectorial 

Office of the Ministry of Transport and Communication. 

In general, the roadway network of the province of Cañete consists of 521 km in length, of which 

28% of the roads are paved, 33% are gravel roads and 39% are 4x4 trails (Strategic Plan of Cañete, 

1998).  The roadway network is comprised of various longitudinal, cross roads, inter-district/minor 

access trails. The San Vicente-Imperial axis has the best road infrastructure, with the condition of the 

roads ranked as good. The condition of this axis declines as it connects with other districts that are not 

important commercial and demographic centers. 

Like Cañete, the province of Chincha has a main communication route that is the north-south axis of 

the Panamerican Highway. All the main access roads in the five districts within the direct area of 

influence are paved and are part of the Panamerican Highway, which is the axis that connects the 

department of Ica. Gravel roads extending from the highway form the connections that link these 

districts with the mountain districts. At department level, the data provided by the “Ministry of 

Transportation and Communication” indicate that the network of roads of the department of Ica has a 

total length of 2,201 km, of which 654 km are of paved roads, 144 km of gravel roads, 156 km un-

paved roads and 1.246 km are trails.  
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In the province of Chincha, the most important way of transportation is the motorbike taxi 

(“mototaxi”), which has developed into a source of work for a sector of the population, and an 

alternative of generating income in times of local and national recession.  The public transportation 

service is not enough to satisfy the needs of the population. 

5.3.4.6 Communications and Telephone System   

The province of Cañete has local radio stations such as “Imperial” and “Cañete”. Additionally, there 

is a newspaper called “la Voz de Cañete” that is sold along with the nationally circulated newspapers.  

These forms of media provide the vehicle to spread current issues to the community of the province 

and the district of San Vicente de Cañete. 

In the year 1999, 5,900 users of basic phones were estimated and the centers that had the highest 

quantity of users (4,600) were San Vicente de Cañete, Imperial, Cerro Azul, Nuevo Imperial, San 

Luis, Quilmaná and Lunahuaná. For the same year, the users of cellular phones were 3,000 and there 

were 3 establishments that provided internet services (Strategic Plan of Cañete, 1998).  

The main newspapers of the district of Chincha are “El Heraldo del Aire”, “El Chasqui”, “Sol de 

Oro” (Wednesday edition), “Diario La Verdad del Pueblo”, “Diario La Opinión”.  Also, Chincha has 

a national association of journalists. 

Chincha has more than 10 radio stations, 1 local TV channel and three private cable TV companies. 

5.3.4.7 Electrical Power  

Since 1970 ElectroPerú has installed two electrical transmission lines.  

The 6 kilo volt (Kv) transmission line to the south of Cañete, commences at the 

“Independencia”substation, located in the province of Pisco, which provides electricity to the districts 

of San Vicente de Cañete, Imperial, Nuevo Imperial, Cerro Azul, San Luis, Quilmaná, Lunahuaná, 

Pacarán and Zúñiga.  The company “EDE Cañete” provides electricity to 9 districts in the Cañete 

valley: San Vicente de Cañete, Imperial, Lunahuaná, Nuevo Imperial, Pacarán, Cerro Azul, San Luis, 

Quilmaná and Zúñiga.   
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Another 6 Kv transmission line north of Cañete commences at San Bartolo substation, which provides 

electricity to the districts of Mala, San Antonio, Asia, Calango, Coayllo and Omas. These lines are 

managed by the zonal offices of Cañete, which depend on Electroperú Regional Sur Medio with 

headquarters in the department of ICA and provide electricity service to 7 districts in the valley of 

Mala: Asia, Calango, Coayllo, Chilca, Santa Cruz de Flores, San Antonio and Mala. The San Vicente 

substation has a capacity of 60 - 10 Kv for transforming high tension into medium tension. It has a 

design capacity of 17.2 Mw. and an actual power of 13,8 Mw. (Strategic Plan of Cañete, 1998). 

The distribution of electricity is provided through four main feeders, the first feeder providing service 

to the districts of Nuevo Imperial, Lunahuaná, Pacarán and Zúñiga; the second feeder servicing a part 

of Imperial and Quilmaná, the third feeder servicing San Vicente de Cañete, San Luis and Cerro Azul. 

The fourth feeder is providing service for the south zone of the district of San Vicente de Cañete. 

The data for the province of Chincha, provided by the Map of Poverty (FONCODES, 2000), indicates 

that 80% of the population has electricity, a slight decrease in service exist in the districts of Tambo 

de Mora where the percentage of population with electric service is 76% such as in Sunampe while in 

the district of Grocio Prado, 82% of the population is connected to the electrical network. 

According to the 1998 Strategic Plan, 56% of the population of the province of Cañete has electricity. 

In the district of San Vicente de Cañete, 69% of its population is connected to the electrical network 

(FONCODES, 2000). 

5.4 Economic Profile  

5.4.1 Employment 

According to the 1993 census conducted for the Province of Cañete, the gainfully employed 

population (GOP) of the age of 6 and older was 50,048 of which 72% were males and 8% females.  

The rate of economic activity of the GOP for ages of 15 and older was 51.5% and distributed in 

agriculture (43%), services (43%) and wage earners (50%)4.  The districts of Coayllo, Pacarán, 

Calango and Lunahuaná are predominantly employed in agriculture, while San Vicente de Cañete, 

                                                      

4 Percentage of occupied population at the age of 15 or older  working in each economic activity. 
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Mala and Imperial are predominately employed in the service sector.  The districts with the greatest 

percentage of wage earners were Quilmaná, Chilca and Asia. 

Also, according to the census of 1993 (INEI), the district of San Vicente de Cañete reached a GOP of 

10,403, which consist of 69% males and 31% female.  The rate of economic activity of the district 

was 50% distributed in agriculture (36%), services (52%) and wage earners (57.5%). 

According to this census, in the province of Chincha the GOP of age of 6 years and older reached 

47,463 persons, of which 38,827 (82%) corresponds to the districts of direct area of influence of the 

Project with 69% corresponding to males and 31% to females.  

The district of Chincha Alta has the highest percentage of GOP at 43%, as is shown in Table 5-5. The 

economic activity rate for Province of Chincha Alta ranges from 43 to 50%, which mainly 

corresponds to categories of population working in the service sector and wage earners with and 

average near 50%, with an exception of the population working in services in Chincha Alta and 

Pueblo Nuevo, which are more than 60%. The population working in agriculture ranges from 11% in 

Chincha Alta to 29% in Grocio Prado. 

Table 5-5.   Gainfully Occupied Population per Activity Type. Province of Chincha 

GOP (inhab) 

Districts 
GOP5 

(inhab) 

% GOP  in 
Study  Area 

 Male Female  

Rate of 
Economic 
Activity 6 

% 

Population 
Working in 
Agriculture 

% 

Population 
Working 

in Services

% 

Population 
of Wage 
Earners 

% 

Chincha Alta 16654 43 11055 5599 50 11 65 56 

Pueblo Nuevo 11260 29 7521 3739 49 10 64 50 

Sunampe 4979 13 3769 1210 43 23 50 53 

Grocio Prado 4703 12 3423 1280 49 29 40 48 

Tambo de Mora 1231 3 935 296 47 25 39 52 

Total Area 
Estudio 

38827  26703 12124     

Source: INEI, 1993 

                                                      

5 Population at the age of 6 or older. 
6 GOP at the age of 15 or older. 
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5.4.2 Economic Activities   

According to the 1999 data from the National Survey of the Social and Economic Infrastructure by 

Districts, 14 out of the 16 districts of the Province of Cañete had agricultural and animal husbandry 

activity as their main economic activity, and only two had fishing as their main activity. 

The main economic activity of the Chincha valley is based on agriculture with the production of basic 

food products such as beans, corn, cassava (yuca) and fruit trees such as orange, mandarin and vine. 

In addition, there are some agricultural industries related to the cultivation of asparagus for export and 

the manufacturing of products obtained from grape such as wine and pisco. Other non-agricultural 

economic activities of the area include fishing with an estimated 500 people working in that capacity. 

Fishing is conducted not only in the littoral of Chincha; but along the littoral of Cañete depending on 

the needs and the season of the year. Fishermen are also engaged in agriculture activities (specially 

sowing vine plants) or commercial activities. In the district of Tambo de Mora, another important 

source of income is the fishing activity performed in vessels. 

5.4.2.1 Agricultural and Animal Husbandry Activity  

The province of Cañete has narrow valleys where the land is intensively farmed whereas the Andean 

zones have lands in hillsides with more or less pronounced slopes exposed to erosion by effect of 

rains and other factors that preclude farming. The province of Cañete has the greatest number of 

hectares of land dedicated to agricultural production and representing 20% of the agricultural surface 

area of the department of Lima. This area is not dependent on the rains and it has a mild and constant 

weather almost all year round. 

The province of Cañete has in total 157.581 hectares of land surface used for agricultural and animal 

husbandry activities, as is shown in Table 5-6 which represents 34% of the total surface of the 

province. Of the total land 25% corresponds to agricultural land use  (38,909 ha), with 98.8% under 

irrigation (38,425 ha) and 1.2 % non-irrigated (483 ha).  The remaining 75% corresponds to non-

agricultural lands (118,672 ha), of which only 0.7% are natural pasture and woodlands and the 

remaining 99.3% corresponds to other type of lands such as sands, salt marsh and rock outcrops 

(INEI, III National Census of Agriculture and Animal Husbandry, 1994).  
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Table 5-6.   Agricultural Land of the Province of Cañete (has) 

Agricultural Surface Non-Agricultural Surface 

Place 

Total of 
Surface Used 

for 
Agriculture 
and Animal 
Husbandry  

Subtotal Irrigation Non- 
irrigated Sub-total Natural 

Pasture Woodlands 
Others 

Department 
of Lima 2115586 194427 183136 11291 1921159 1310491 45689 564979 

Province of 
Cañete 157581 38909 38426 483 118672 583 222 117867 

Source: INEI- III National Census of Agriculture and Animal Husbandry, 1994 

The administration and management of the water resources of the Cañete valley are the responsibility 

of the Technical Administration of the District of Mala – Cañete – Omas and of the organizations of 

water users. The organizations of irrigation users link the farmers of the two valleys and are divided 

into 7 channels: Nuevo Imperial, Viejo Imperial, María Angola, San Miguel, Huanca, Pachacamilla, 

Palo Herbay. (Ministry of Agriculture – PETT Project 1997 – 2000). 

The valley of Cañete produces in order of importance: hard yellow corn, sweet potato, potato and 

sugar cane. The Cañete valley also produces: apple, vine, mandarin, orange and avocado. Cotton and 

fruit trees are priority crops of agricultural-industrial development for export, and their production is 

dedicated to supply the metropolitan market of Lima and to a lower scale to the international markets. 

A predominance of small fragmented agrarian property ranging from 0.5 to 5 hectares was noted used 

by farmers or country estate owners with very limited use of agricultural machinery. Of a total of 

22,619 agricultural and animal husbandry units, 50% utilize human and animal energy in their 

operations, while 30% combine animal and mechanical energy and only 2% uses electrical power. 

The lack of water due to the high cost of maintenance of the irrigation infrastructure has resulted in 

approximately half of the available hectares not been cultivated. The lack of loans for farmers 

(Ministry of Agriculture 2000) also makes it difficult to irrigate the total available agricultural surface 

areas. 
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As a result of the lack of water and funding the agricultural GOP has been decreasing from 50% 1981 

to 37 % in 1993. This decreasing trend in farming has resulted in the increase in the tertiary or service 

sector, which during the same period increased from 32% to 37%. 

Livestock management in the province of Cañete is provides supplemental income to farming. The 

management of livestock has several advantages due to the available agricultural resources, soil, 

forage, water, weather and proximity to the capital. Individual proprietors are generally responsible 

for maintaining livestock consisting of goats, cattle, sheep, pigs, and minor animals. The genetic 

purity of the livestock is not well maintained, since livestock generally consist of a mixed breed, with 

some cross breeding thus making the industrialization of this sector impossible.  

Table 5-7 shows the population of farm animals (Ministry of Agriculture, 1999) within the study area, 

which is mainly composed of numerous poultry farms located in the sector of Pampa Clarita and 

Jahuay. 

Table 5-7.   Population of Farm Animals of the Province of Cañete (1999) 

Species Quantity of animals 
Poultry 3,380,000 
Goats 11,200 
Sheep 4,300 
Pigs 5,300 

Cattle 11,300 
Source: Ministry of Agriculture, 1999. 

According to the National Census of Agriculture and Animal Husbandry, in the province of Chincha 

the total of the surface occupied by agricultural and animal husbandry activities were 81,333 hectares, 

which 38% corresponds to agricultural and the remaining 62% to non-agricultural.   

Table 5-8 presents the 5 districts that comprise the area of influence of the project with a total of 

8,637 hectares of surface area that is used for agricultural and animal husbandry activities.  Ninety-

two (92) percent of the land area is used for farming, which demonstrates the importance of 

agriculture in the area of influence. However, at province level agricultural land use represents only 

26% of the province’ssurface areaindicates that the province of Chincha has other significant 

agricultural districts. 
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Table 5-8.   Agricultural and Non-Agricultural Surfaces of the Department of Ica  

Place 

Total of Surface Used 
for Agriculture and 
Animal Husbandry  

(A+B) (has) 

Total of Agricultural 
Surface  

(A) 

Total of Non-
Agricultural Surface 

(B) 

Department of  Ica 243,454 116,910 126,544 
Province of Chincha 81,333 30,765 50,568 
District of Influence Area 8,637 7,935 702 
Pueblo Nuevo 405 289 116 
Chincha Alta 919 822 98 
Grocio Prado 5,378 4,955 423 
Sunampe 1,193 1,159 34 
Tambo de Mora 742 710 31 

Source: Ministry of Agriculture, 2001 

The number of farmers of the province of Chincha is 7.796 as is shown in Table 5-9, of which 50% 

are located in the districts of the direct area influence of the project indicating the predominance of 

small plot farmers or small country estate owners in the area. 

Table 5-9.   Agricultural Producers of the Department of Ica 

Place Number of Agricultural 
Producers 

Department of Ica 28,245 
Province of Chincha 7,796 

Total of Districts of Direct 
Influence Area  

3,885 

Pueblo Nuevo 83 
Chincha Alta 551 
Grocio Prado 1,713 

Sunampe 1,362 
Tambo de Mora 176 

Source: Ministry of Agriculture, 2001 

The irrigation sectors in Chincha do not exceed 2.4 has and are divided into three sectors:  Chincha 

Alta, Chincha Baja and la Pampa.  The sector of Chincha Alta has 6 irrigation committees:  Río 

Chico, Ñoco, Irrigación Pampas de Ñoco, Cauce principal, Acequia Grande and Pipa with 3,293 users 

in a total area of 7,528 m2.  The sector of Chincha Baja has 4 irrigation committees: Chincha Baja, 

Chillen, Río Viejo and Matagente with 1,431 users in a total area of 8,773 m2. The third sector of La 
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Pampa has 3 irrigation committees: Chochocota, Belén and San Regis with 1,191 users in a total area 

of 7,964m2.  (Irrigation Board of Chincha, 2002).  

5.4.2.2 Commercial Activity  

The district of San Vicente de Cañete had 1,200 commercial establishments in 1994, consisting of a 

formal market with 320 of its inhabitants dedicated to the informal street sales.  Currently, the largest 

main commercial activity of the province is retail sales. There are 657 establishments including 

markets, small street markets and commercial stores, apart from retail street sellers. 

Six gas stations for supplying fuel to the public service (buses, motorbike taxis and taxis) as well as 

for freight and passenger transport are also present in the district of Cañete. In addition, Cañete has 

52 establishments comprising hotels, small inns and restaurants. (Municipalidad de Cañete, 2002).    

Chincha, historically, was known as for its significant commercial role and maritime operations. 

Nowadays, the commerce exchange produced in the domestic field is still very active especially in the 

urban sector of the province.  As it is shown in Table 5-10, the district of Chincha Alta has the largest 

number of commercial establishments (without considering the grocery stores), which demonstrates 

its importance as a local commercial zone (District Municipalities, 2002). 

The district of Chincha has the largest number of establishments of lodging and restaurants that 

benefits the tourist industry due to the attractions offered in its surroundings. 

Table 5-10.   Number of Commercial Establishments  

Place Commercial 
Centers  

Grocery 
Stores  

Gas 
Stations  Lodging  Restaurants Bank Offices 

Pueblo Nuevo 2 600 3 2 - - 
Grocio Prado - 400 3 4 5 - 
Chincha Alta 4 i/n 6 22 15 7 

Sunampe - 80 3 5 4 - 
Tambo de Mora - 80 - 2 - - 

Source: District Municipalities , 2002  i/n: information not available 

5.4.2.3 Fishing Activity  

Fishing in the Province of Cañete is conducted at artisanal level and unlike the industrial fishermen, is 

considered as subsistence fishing carried out by individual fisherman with very low technology 

(mechanized). These fishermen have low production volumes, low level of work specialization and 
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low-tonnage vessels. Some artisanal fishermen have small vessels mainly with oars and a few have 

motorized vessels, and others do not have any vessel and for that reason they have to fish from the 

shores with fishing lines or riggings while others fish in the rocky areas for mussels. 

Among the main social-economic characteristics of this artisanal subsistence fishing are: 

•  Fishing is the basic means of family support; 

•  Fishermen supplement their economy, specially during the winter, with other economic 

activities such as agriculture, commerce, carpentry, masonry, among the most important ones; 

•  Artisanal fishing is mainly dedicated to human consumption of fresh fish, however, they have 

conservation systems (cold storage) and resources that allow them to have some good 

performance in the commercialization; 

•  They travel to different places seeking the species most preferred by tourists and thus are more 

profitable; 

•  They have a family-community production and sale system where the men fish and the women 

sell the fish; and 

•  They utilize a  system through associations that are responsible for the distribution and the sale 

to non-local markets.  

The baseline studies performed in the area of influence of the project, from April to September 2002 

established that the district of Cerro Azul has the largest fishing activity of the province of Cañete, 

with 150 artisanal vessel fishermen and 250 shoreline fishermen. The area is considered as a small 

cove and its production is lower than 2 tons of fishe per year. All the loading and unloading activities 

are reported to the harbormaster’s office of Pisco. Other districts of the province that perform fishing 

activities are Herbay Bajo, Santa Bárbara, Asia, Mala and Bujama with a total of about 400 artisanal 

shoreline fishermen. 

The artisanal fishermen that use small vessels travel from Cañete to the north zone, up to the area of 

Pucusana (south of Lima), aided by the main current running south to north. 

According to the surveys conducted during the baseline studies, there are fishermen that do not live 

near the Project area, and travel from very distant places such as Huacho (north of Lima) to fish up to 
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the zone of Pisco, when there is a lack of time. These fishermen have small motorized vessels 

reaching up to 300 nautical miles (despite the currents) during the summer season thus affecting the 

shoreline fishermen. 

The artisanal shoreline fishing at the Project area is conducted mainly by fisherman from Chincha and 

to a lesser extent from Cañete. At least 20 of the artisanal fishermen noted at the Project area are from 

Cañete and live mainly at Herbay Bajo, and fish along the shoreline south of Boca de Río (the mouth 

of the Cañete river), Mulato, Cinco Cruces, and Pampa Melchorita where they interact with other 

fishermen coming from Chincha. 

Most of the artisanal shoreline fishermen from the district of Cerro Azul go towards the north, 

following the route from Herbay Bajo to Sarapampa. Approximately 6 of these fishermen from the 

district of Cerro Azul were noted traveling towards the south to the area of Jaguay to fish specifically 

for “toyo” and skate using boulter and fishing lines, during the high season or summer. 

In the province of Chincha, unlike Cañete, the fishing activity is performed at an industrial level. 

Artisanal fishing is mainly performed around 3 ports:  Pisco, Tambo de Mora and San Juan de 

Marcona, from where species such as anchovy and sardine are extracted during the peak fishing 

season. Other fishing areas include beaches, coves and piers such as Tambo de Mora (Jaguay and 

Cruz Verde). 

Between 1966 and 1968, Tambo de Mora was considered as the first fishmeal producer port of the 

world. Nowadays it is a minor port since it does not have a Harbormaster’s Office but a Control 

Office. There are 5 private fishery companies that transform anchovies in oil and fishmeal for export 

and for the use in the domestic market as animal feed.  

Figure 5-1 shows the relative importance of Chincha (Tambo de Mora) for the total fishing 

disembarking for the year 2000 (both industrial and artisanal) of all the department of Ica. 
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Figure 5-1.   Total Fishing Disembarking per Province – Department of Ica (2000) 

Source:  Ministry of Fishery - Regional Direction, 2001. 

Of the total disembarking of Tambo de Mora, 99.97% corresponds to industrial fishing. Figure 5-2 

shows the low volume of artisanal fishing in Tambo de Mora (<1%) with regard to the total of 

artisanal fishing of the department of Ica. 

Figure 5-2.   Disembarking of Artisanal Fishing per Province – Department of Ica (2000) 

Source:  Ministry of Fishery - Regional Direction, 2001. 

In 2000 the number of formal or registered artisanal fishing of the department of Ica was 3,500, of 

which only 250 (7%) corresponds to the province of Chincha, as it is shown in Figure 5-3. 

Figure 5-3.  Artisanal Fishermen per Province - Department of Ica (2000) 

Source:  Ministry of Fishery – Regional Direction, 2001. 
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One hundred (100) small fishing vessels that comprise of the formal artisanal fishermen are registered 

and operate at the port of Tambo de Mora near the jetty or generally travel north to the mouth of the 

Cañete River and to the south to the mouth of Cáucato River. 

The informal artisanal fishing consists of approximately 400 fishermen at the port of Tambo de Mora 

with small vessels of less than 2 tons and using fishing riggings (such as nets, lines and boulters) for 

catching species such as skate, “tembladera” and “arranque”.  

Based on the information obtained during the baseline studies within the area of influence of the 

Project (Pampa Melchorita), most of the fishermen use the beach to fish and as a means to transit to 

optimal fishing areas since the fish populations tends to migrate depending on the season.  During the 

baseline studies an average of 4 to 7 fishermen were noted fishing in the area (5 or 6 were from 

Chincha and 1 from Cañete), with a weekly maximum of 15 fishermen during the low season (winter) 

and about 20 to 30 during the high season (summer). As a transit corridor, the beach area provides 

access to a number of fishermen transiting to other beaches that provide better fishing conditions. 

Figure 5-4 presents a graphic of the transit frequency in Playa Melchorita. 

Figure 5-4.   Frequency of Transit in Playa Melchorita per Season  

            Low            High            Daily 

Source: Golder, 2002. 

Fishermen identify the beaches in the area of influence of the Project according to the abundance of 

species and to the ability to access the beach.  Thus, the beaches mostly mentioned because of their 

accessibility are those located south from Melchorita, Huacama, Jaguay and Pampa Larga.  There are 

other beaches used by the fisherman, but as they are located in areas of rough surf or in areas where 

rock outcrops (north of Melchorita, 5 Cruces) restrict their access especially in the ascent when 
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carrying the fish by hand.  Other areas with abundance of fish are the areas north of Melchorita, 

Auque, Mulato and Mulatito.  

Fishing conducted in the area is mainly for sale in the local establishments and street market.  A 

significant group of the wives of fishermen are involved in the retail sale of fish, which provides their 

families supplemental income in the range of 50 - 100 soles per week, as it is shown in Figure 5-5. 

Figure 5-5.   Average Week Income (in Nuevos Soles) 

Source:  Golder, 2002. 

The actual fish catch ranges from 10 to 30 kg per week, as shown in Figure 5-6. The species in most 

demand are flatfish, “chita”, “tembladera”/skate, stripped mullet and “toyo”. The market demand 

establishes the type of species most sought after by the fisherman, which generally provide a better 

price. Factors such as access to the beach where these species are concentrated and on the type of 

rigging used by fishermen factor in the time and cost associated to meet this demand.  

Figure 5-6.   Fishing Volume per Week (Kg.) 

Source: Golder, 2002. 
The weekly income associated from fishing is not enough for satisfying the basic needs of an average 

family (4-7 members). As shown in Figure 5-17, the artisanal fishermen have to supplement their 

income from fishing with other activities in such sectors as agriculture, commerce, service industry 

and other jobs. 

KKKK
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Figure 5-7.   Supplementary Economic Activities  

Source: Golder, 2002. 

 More than half of the fishermen practice their trade all year, but not exclusively. Almost 75% of the 

fishermen fish on a daily basis when climatic conditions allow without exposing themselves to 

accidents or exposing their work tools to loss or damage. 

According to the data collected during the interviews, the main concerns among the fisherman are the 

presence of sea lions, the variability of the fish productivity, the dependence on the climatic 

conditions (such as the rough sea, the effect of the Niño current, etc), illegal fishing using explosives 

deteriorating the life cycle of the resource, the presence of debris in the fishing areas and the 

difficulty to transit. 

5.5 Cultural Profile  

5.5.1 Cultural Features  

The province of Cañete lies in a productive agricultural belt with a regional culture that has rural 

characteristics with the presence of some urbanized culture resulting from the influx of people to the 

area. Officially, the region pretends to be promoted as the cradle of arts by people of African descent 

that has a regional history dating back to the time when black people were used for labor in country 

estates that operated in the zone.  The integration and mixed marriages of races that incorporating the 

Afro-Peruvian population also integrated many Chinese and Japanese laborers from the second half of 

19th century and the beginning of the 20th century.  

Other jobs 

Retailer 

Artisan 

Agriculture 
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The influence in culture from the population of Asiatic origin can be observed in the numerous 

Chinese restaurants present in the city of San Vicente and in stores with Japanese names and the 

addition of “Sakuras” or cherry trees planted in the country. 

Apart from the cultural groups mentioned above, the presence of the Andean elements in the province 

of Cañete is added to the region. Both Afro-Peruvian and Andean folklores are taught subjects in the 

different schools, however, there are no cultural restaurants (peñas) or shows of Creole music that 

would identify Cañete as the official capital of the Afro-Peruvian art, as it pretends. 

An important cultural element is the presence of the country estate houses such as Unanue, 

Montalbán and Arona, symbols of the ancient estate systems of the zone. 

The most important festivities in the area are the ones linked to the agriculture cycle, that have 

become integrated with some urban features, such as the dance of “festejo” (Afro-Peruvian music) 

followed by musical bands and artists of the popular “chicha” rhythm (this phenomenon is not 

unique, it also occurs in the marginal-urban zones of Metropolitan Lima).  In addition, there are also 

components of Andean music such as Dina Páucar, whose influence can be appreciated during the 

celebration of the “Día de las Cruces” (Day of the Crosses) in May.  

An important festivity is the one devoted to the “Señor de Cachuy” (Lord of Cachuy), of Andean 

origin, which peregrinations convoke to all the population of the region.  Regarding the communal 

festivities, the day of the creation of the “human settlements” or cooperatives is celebrated.  

The province of Chincha is one of the most visited of the department of Ica, especially during 

summer time, when the Festival of the Black Summer is celebrated (February).  Other traditional 

holidays are the Touristic Week of Chincha and the Crucified Lord of Chincha (October). The most 

popular tourist places are the cathedral and the museum. 

In addition, Chincha is one of the provinces where large numbers of archaeological remains were 

found. It was once the cradle of important pre-incan cultures. Thus, it has the greatest number of 

archaeological tombs (huacas) of the department of Ica, such as “Huaca La Centinela”, that is part of 

an extensive group of ruins, located at the north of Tambo de Mora such as “Huaca La Cumbre” and 

“Huaca de Tambo de Mora”.  
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Among the most important districts of the province of Chincha is “el Carmen”, where the former 

country estate “San José” is located. This property formerly belonged to the Jesuits, and it was 

recognized historically by its beauty and by being constructed at the end of the 18th century. This 

building is now a hotel that attracts tourist all year round. 

Another historical district is Grocio Prado, the birthplace of the lay sister Melchorita Saravia, woman 

that was born in the zone and who was known by her religious qualities, her high devotion to her 

catholic religion, that now inspires a religious fervor that extends beyond the regional limits of her 

birthplace and receiving the traditional peregrinations and religious cult in December and June.  

The most popular tourist sites are Jaguay, Topará and Totorita. 

5.5.2 Organization Features  

5.5.2.1 Municipal, Province and District Organizations 

The local government is represented by the Provincial Municipality of Cañete and each district of the 

province is represented in turn by the District Municipalities. The municipalities through the 

Assembly of Mayors hold a monthly meeting with the assistance of the 16 mayors. The municipality 

of the province of Cañete forms part of this assembly. 

The political representative authorities of the district are responsible for outlining medium and long-

term development plans and for promoting the participation of neighboring leaders and development 

agents; even thought not all the local governments have long-term Development Strategic Plans.  

The local government of the province of Cañete has prepared the strategic plan for its district to year 

2005 though an agreement with the “Universidad Nacional Agraria La Molina” (Lima) in December 

1998. The strategy includes the creation of a Provincial Committee of Negotiation for arranging the 

organized participation of the population in the environmental impact planning and monitoring.  

The District Municipalities, except San Vicente de Cañete and Imperial, manage the transfers of 

funds from the Municipal Compensation Fund, for amounts ranging from 16,000 to 40,000 nuevos 

soles and also receive the municipal revenues, contributions and taxes. Presently the municipality 

concern for having their own revenues has been limited to discussions of the sale of beach lots, which 

are in high demand for urbanizing beach zones and to turn them into exclusive resorts. 
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The revenues of the Provincial Municipality of Cañete is 20,71 millions of soles corresponding to 

1,4% of the total revenue of the Department of Lima (INEI “Conociendo Lima”, 1999). 

The local government in Chincha is represented by the Provincial Municipality of Chincha and each 

district of the province is represented in turn by the District Municipalities. There is a meeting among 

the municipalities through an Assembly of Majors held monthly with the assistance of the 11 mayors. 

The municipality of the province of Chincha forms part of this assembly.  

Although the political representative authorities of the district are responsible of outlining the 

development of medium and long term plans and of promoting the participation of the leaders and 

agents from neighboring communities at present there is no strategic development plan for the 

medium and long term. 

The municipal revenues of the Chincha province is 250,000 soles per month apart from incomes 

associated from licenses, taxes and others. 

5.5.2.2 Grass Roots Organizations  

a) Dining Halls and Associations  

The grass roots organizations in the province of Cañete are composed mainly of committees of “vaso 

de leche” (programs in poor zones that provide breakfasts to children), dining hall for school students, 

children and, mothers’ organization, which provide nutritional service in charge of women organized 

of popular sectors, which receive support of the State.  At provincial level, 74 popular dining halls are 

present that benefit 4,430 poor people with “San Vicente” the largest hall accommodating 1,200 

persons.  There are 79 committees of “vaso de leche” for 3,612 users, which depend of the local 

government. There are dining hall for children in the districts of San Vicente de Cañete, Imperial, 

Nuevo Imperial and Mala serving a total of 300 children, as well as 6 school dining halls at provincial 

level providng service to 300 children (PRONAA. San Vicente de Cañete, 2002). 

In the district of Chincha Alta, province of Chincha, there are 95 committees of “vaso de leche”, 

which provide benefits to 12,000 people in the district.  In Pueblo Nuevo, there are 51 committees of 

“vaso de leche”, in Sunampe 44, in Grocio Prado 27 and in Tambo de Mora 15. In the district of 



PERU LNG Company S.R.L. 5-33  029-4217 
LNG Export Project  July, 2003 
Pampa Melchorita, Perú  Chapter III 
 

Golder Associates 

Pueblo Nuevo there are 23 popular dining halls, while in Sunampe there are 3, in Grocio Prado 5 and 

in Tambo de Mora 6. 

b) Board of Users  

The Board of Users is composed of small groups of agricultural producers with the objective to 

control the irrigation channels.  

In the province of Cañete the boards of users and committees of irrigation channels are: Nuevo 

Imperial, Viejo Imperial, María Angola, San Miguel, Huanca, Pachacamillla and Palo Herbay, which 

jointly cover an area of 23,865 m2 (Ministry of Agriculture, 2000). 

In the Chincha valley, province of Chincha, there are 14 irrigation committees for 5,942 users, in an 

area of action of 24,265 m2.  

c) Association of Fishermen  

In the province of Cañete, the artisanal fishermen formed unions under 2 large national fronts:  

•  The “Labor Union of Artisanal Fishermen of Cerro Azul” (SIPACA) with 150 associates, 

integrant in turn of the “Federation of Integration and Unification of Artisanal Fishermen” 

(FIUPAP), having 140 coves affiliated at national level and about 500 associates, among which 

are the districts of Asia, Mala, Chilca and Bujama; and 

•  The “Unified Front of Defense of Artisanal Shore Fishermen” (Base of FETPCHAP) at national 

level, incorporates the “Independent Labor Union of Shoreline Fishermen of Cerro Azul” 

(SIPICA) with 200 members and organize the work of all the Associations of Shoreline 

Fishermen of Herbay Bajo, Santa Bárbara, Cerro Azul, Bujama Baja and Mala, having the 

following principles: 

- Artisanal fishing within the 5 miles  

- The preservation of the spawning zone  

- Respect fishing closed season  

- Against trawler fishing 

- Against the vessels that prejudice shoreline fishing. 
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In the department of Ica, artisanal fishermen are grouped into 72 Unions of Artisanal Fishermen, of 

which 3 corresponds to associations of formalized fishermen.  

In the district of Tambo de Mora, province of Chincha, there is an Association of Artisanal Fishermen 

recognized and with legal status, which is affiliated to FIUPAP. This association has 400 fishermen 

and about 100 vessels.  Artisanal shoreline fishermen are not organized as a union, association or 

organization, except the mussels fishermen of the district of Grocio Prado, who recently organized. 

Some of the shoreline artisanal fishermen are registered with the Association of Artisanal Fishermen 

at the Harbormaster’s Office of Pisco, where they received a membership card for control purposes of 

the maritime authorities. Currently, most of the artisanal fishermen are not registered. The experience 

of fisherman unions of Cerro Azul and Tambo de Mora has served as model to artisanal fishermen of 

smaller coves such Herbay Bajo, who want to form an independent legal organization. 

d) Sports and Cultural Complexes  

Sports and recreational complexes have been constructed in the districts of Cerro Azul, Asia and 

Bujama, province of Cañete.  In the most popular seaside resorts such as Mala, there are 4 beach 

clubs, while in Asia there are 10 beach clubs, apart from 3 discotheques that in summer season attract 

young people from 13 to 25 years of age from the city of Lima. In the summer, the population 

increases considerably in many of the littoral districts. 

The 5 districts of the province of Chincha which are in the direct area of influence of the Project have 

11 cultural associations, 7 cultural facilities (museums, libraries), 2 sports associations (clubs) and 37 

sports facilities (stadiums, complexes and sport fields). 

Since the year 2000, a special sport project has been developing in Chincha Alta, the creation of a 

sport academy sponsored by the soccer club “Alianza Lima” that belongs to the national league. The 

club is orientated to young people with no financial support of Chincha and intends to create a 

training ground for promoting new athletes for playing on its team.  
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e) Non-Governmental Organizations (NGO) 

The Province of Cañete has the following NGOs that work at the provincial level, especially in the 

agrarian sector: 

•  The “Instituto Rural Valle Grande”, involved in the promotion and integral formation of the 

farmers of Cañete and Yauyos through training programs, technical assistance and loan support to 

the agrarian sector. It is located in the km 144 of the Panamerican Highway. 

•  El “Centro de Formación Profesional para la Mujer CONDORAY” - (Center of Professional 

Formation for Women CONDORAY) oriented to assist women for obtaining qualification in 

technical crafts, integral literacy and work training. It is located in Av. Condoray No. 140 

There are other non- religious NGOs such as: 

•  “IPID”, a NGO involved in the paving of irrigation channels, is located in Km86 of the Former 

Panamericana Sur highway (Cerro Colorado), in Mala; and 

•  “Instituto Huayunay”, which supports farmers with technical assistance and soil analysis, is 

located in Mala (GAPSA 2002). 

In the province of Chincha, we found the following NGOs: 

•  “CIDE SUR”, Research Center of the Mid-South Zone, which is in charge of the organic 

management of vines, their pruning and biological control;  

•  “CIDEPORP”, Research and Development Center of Peruvian Rural Populations, institution 

involved in the study of the Peruvian rural population activities (Afro-Peruvian Culture); and 

•  “CEDECH”: Technical Training Center for the valley, which provides training in agrarian topics, 

with courses for Promoters, Counselors, Advisors, Appraisal Experts, Evaluator of Land 

Appraisal and Legal Issues. 

5.5.2.3 Religious Organizations  

The predominant religion of the area is Catholicism. Within the province, there are 12 parish churches 

and 3 chapels. The province of Cañete has the following religious organizations: the sisters 
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“Carmelitas Descalzas” of the San José Convent (enclosed convent), the sisters of Santa Ana and the 

Missionary Mothers of Jesús Verbo and Víctima, who perform pastoral and education activities.  

Another Catholic movement involved in the pastoral activity is the “OPUS DEI”, which sponsors two 

organizations in charge of the promotion of education and agriculture. Apart from this pastoral work, 

the province has the assistance of “CARITAS”, a Catholic group that provides food and medical 

assistance to the population.   

Other religious organizations in the area include the Mormons, Jehovah’s Witnesses, “Israelitas del 

Nuevo Pacto Universal” (a new religion) and Evangelists, which in the last years have gained new 

followers especially within the migrant population from the Central Andean region.  

In the province of Chincha, the district of Pueblo Nuevo has 12 Catholic churches while Grocio Prado 

has 4 chapels and 1 church.  The district of Chincha Alta and Tambo de Mora have 2 Catholic 

churches each. 
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1.0 INTRODUCTION 

The purpose of this environmental assessment section is to identify the potential environmental 

effects as a result of the construction and operation of the PLNG Export Project. The environmental 

management of those potential effects together with the economical benefits derived from the Project 

implementation will guarantee a sustainable development, environmentally and economically 

favorable to the country. 

In general the objectives of the environmental assessment were the following: 

•  To identify the environmental and social-economic resources that could be potentially affected by 
the construction and operation of the Project.  

•  To assess temporary, residual, and accumulative impacts produced by the construction and 
operation of the Project. To assess the magnitude of the impacts identified both in a time and 
spatial contexts.  The impacts identified are potential in nature with varying degrees of probability 
and are based in many cases on worst-case scenarios and assumed static environmental 
conditions, which in reality vary naturally and may actually heighten or lessen impacts. 

•  To analyze information obtained during the public consultation process of the EIA, including 
observations, suggestions and recommendations expressed by the affected public concerning the 
construction and operation of the Project.  

•  To rank the potential impacts identified for the project according to their importance with regard 
to the environmental setting in the Project area. 

 

The environmental assessment has been performed through an interactive process between the owner 

(PERU LNG S.R.L.), the environmental consulting team conducting the EIA (Golder Associates) and 

the Front End Engineering Design (FEED) consultant (Kellogg Brown & Root).  The interaction 

between the owner and consultants allowed the evaluation of design options and the planning of the 

Project in order to minimize the negative effects and to maximize the positive effects during the 

construction and operation phases of the Project.  The Company provided additional data prepared by 

Monitorio Ambiental y Investigacion de Impactos S.A. and Inspectra S.A. for the marine EIA and 

Contingenct Plans which are included as Appendices. 
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An analysis of the project design and activities required for the development of the Project was 

performed during the environmental assessment, by contrasting the proposed activities and their 

impacts with the environmental baseline limitations established during the EIA process. 

During the environmental assessment, applicable environmental measures were evaluated to 

determine if the proposed environmental management systems to be implemented during the 

construction and operation activities are adequate. 

A qualitative and quantitative identification and assessment of environmental impacts using modified 

Leopold cause-effect matrices was conducted by the environmental specialists based on information 

provided by baseline studies, identification of sensitive areas, and their interaction with project design 

and implementation activities. During the identification of impacts the following were considered:  1) 

the cause or promoting agent of a change for those activities of implementing the Project; and 2) the 

effect or changes that will be observed on the environmental or social component as a result of the 

implementation of those Project activities. The following sections explain the assessment process 

implemented.  

The environmental impact assessment as described in this section provides a mechanism that balances 

the interests of PERU LNG S.R.L., the public and the government of Peru.  This balance has been 

achieved by incorporating the project specific information from a variety of sources that have been 

involved in the development of this project, such as the environmental authorities, the affected public 

located in the area of influence of the Project and the various technical studies prepared by several 

firms during the EIA for this Project.  Input from the affected public obtained during the consultation 

process carried out during the EIA development was also incorporated in this environmental 

assessment. 

Finally, results from this chapter will be used in defining the management strategies for controlling, 

preventing and mitigating the impacts that are addressed in Chapter V “Environmental Management 

and Monitoring Plan”.  
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2.0 IDENTIFICATION OF IMPACTS  

The possible environmental impacts were identified based on the activities related to the construction 

and operation of the Project.  Also, the actions or agents that can lead to a change of an environmental 

factor, when the activity is carried out, were identified for each of the Project activities. 

2.1 Project Activities  

The following activities are anticipated during the construction phase of the Project: 

•  Transportation and Mobilization, includes all the activities related to the transportation of 
equipment, machinery, supplies and personnel to and from Melchorita during all of the 
construction phase. Transportation will be conducted by land and sea. 

•  Site Preparation includes all the activities related to earthwork (cut and fill) on the non marine 
portion of the site, required for the construction of the process areas, storage and support-
building areas. 

•  Construction of Infrastructure and Utilities includes the construction of internal access 
roadways, installation of the temporary construction camp, administrative buildings, permanent 
residence buildings, power generation, seawater inlet facilities, desalination plant, firewater 
system, the effluent treatment system and other services.    

•  Construction of Process and Storage Areas includes the construction of foundations for process 
and the storage tank areas, the construction of metal-framed structures, the assembly of 
mechanical components (including process units and internal process pipes) and the construction 
of all mechanical and electrical components of all the processes, storage and loading units. 

•  Construction of Marine Facilities includes the construction and installations of all marine 
components of the project such as the trestle, the loading platform, ship mooring installations, 
the dredging of the navigation channel for the access and departure of LNG ships, and the 
breakwater to provide protection from wave actions during the LNG berthing and loading 
operations.  

•  Systems and Equipment Testing includes all non-destructive hydrostatic pressure and X-ray 
testing applied to all the mechanical systems such as tanks, pipelines, valves, and containers, as 
well as tests to the electrical and automated systems for controlling the processes, storage and 
loading. 
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The following activities are anticipated during the operation of the Project: 

•  Treatment and Liquefaction of Natural Gas consists of processing the natural gas entering the 
plant until its transformation into liquefied gas and its temporary storage before being exported.  

•  LNG Ship-Loading Operations includes all of the operations associated with the arrival, loading 
and departure of LNG ships and the operations of tugboats to guide and tow the LNG ships to the 
berth. 

•  Tug Boats and Utility Service Dock Operations includes all operations related to permanent 
berth of three tug boats at northern mooring dolphins and refueling, routine maintenance and tug 
supply provided at the small utility dock located on the south side of trestle.   

•  Maintenance of the Plant includes all the activities required for ensuring the proper mechanical, 
electrical and automatic operational systems of the plant.  

•  Maintenance of Marine Facilities includes the maintenance dredging of the navigation channel 
and the routine maintenance of all civil or mechanical systems required for the proper operation 
of structures such as the trestle, the loading platform and breakwater. 

•  Closure of Operations and Abandonment includes all the activities related to the closure of the 
plant and its installations at the end of the estimated useful life and the activities related to the 
proper abandonment of the installations and the rehabilitation of the site.   

2.2 Environmental Components and Change Indicators  

According to the information collected during the baseline studies for the different physical, 

biological, social-economic and cultural components represented in the Project influence area (see 

Chapter 3), change indicators (events that show the occurrence of an effect) have been identified 

based on the susceptibility of the component to exogenous agents.  This analysis performed by the 

different specialists taking part in the environmental impact assessment is summarized in Table 1.  A 

code has been assigned for each of the indicators identified in each environmental components 

analyzed, with the aim to facilitate the information management in the process of impact 

identification and its easy representation in the matrix of environmental impact assessment. 
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Table 1 Change Indicators  

Environmental
Component Code Change 

Indicators  Effects 

Air A-1 
Alteration in the 
air quality  

Refers to the environmental effects such as: dust and 
particulate generation (PM10), atmospheric emissions 
of mobile sources (combustion gases of vehicles and 
equipment) and atmospheric emissions (NO2, SO2 and 
CO) of stationary sources.  

Noise R-1 
Increase of the 
noise levels  

Considers the increase of environmental noise above 
baseline levels due to the temporary introduction of 
noise levels.  

H-1 
Increase of the 
seawater 
turbidity 

Refers to the direct increase in suspended particulate 
material in the seawater and the alteration of the 
aquatic habitat.  

Water 

H-2 

Alteration of the 
physical-
chemical 
quantity and 
quality of the 
seawater/river 
water 

The water quantity refers to the water demand required 
for the project and the supply of the resource and 
competence for its use. The physical quality refers to 
changes in the water direction and water speed and 
their relation to the typical settlement patterns in the 
project site. Also, it refers to changes in the physical or 
chemical quality of the water that may be produced by 
accidental spills of hydrocarbons (such as 
combustibles, greases and oils) or other substances 
related to discharges that deteriorate the quality of the 
resource. 

SU-1 
Alteration of the 
soil structure 

Refers to effects such as soil mixing and the 
compacting of any surface soils that may exist.  

SU-2 
Alteration of the 
physical-
chemical quality  

The physical quality refers to the surface erosion 
caused by aeolian or water-related transport of 
sediments, or the combination of both.  The chemical 
quality refers to characteristics of the soil that may be 
affected by accidental hydrocarbon spills (such as 
combustible, greases and oils) or other substances 
related to discharges that deteriorate the quality of the 
resource.  

Soils and 
Landforms 

SU-3 
Alteration of 
landforms  

Refers to the alteration of landscape caused by cut and 
fill activities during the construction phase. 
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Environmental
Component Code Change 

Indicators  Effects 

 
SU-4 

Alteration of the 
beach 
morphology  

Refers to the changes in the deposition of sediments 
patterns caused by the interaction with new fixed 
marine structures. 

FF-1 
Loss of terrestrial 
vegetal cover  

Refers to the removal of surficial vegetation 
Tillandsias (bromeliad), an endemic air plant that 
grows on the ground in sandy soils.  

FF-2 

Alteration of the 
structure and 
composition of 
the marine 
communities 

Refers to the direct disturbance of the marine 
substratum and the effects caused to the Planktonic and 
Benthic communities and habitats in the subtidal and 
intertidal zones. 

FF-3 
Changes in the 
fish catch 

Effects to the artisan fishing activity of the zone and 
the reduction or increase in fish catch due in 
combination with other effects caused by fluctuations 
in the benthic and planktonic communities and 
turbidity. 

Terrestrial and 
Marine Flora and 

Fauna  

FF-4 
Reduction in the 
registries of 
marine fauna 

Refers to the decrease of the number of sightings in the 
area or the direct eradication of species with 
conservation ranking that are directly related to 
accidental contacts with project elements or indirectly 
related due to the effects caused on the trophic chain 
elements or their habitats.    

S-1 
Alteration in the 
demographic 
composition  

Refers to the self-induced migration of the population 
seeking employment and the creation of substandard 
settlements. 

S-2 
Alteration of the 
local customs  

Refers to the alteration of the normal social 
relationships established in the population in the zone 
of influence by interacting with the workers coming 
from places other than those of the direct influence 
area. 

Social 

S-3 
Nuisance to the 
population 

Refers to the effects on the population living in the 
areas of influence near terrestrial or marine corridors 
used for transporting equipment, machinery, supplies 
and personnel required for the project and the increase 
of the vehicular traffic and the potential for accidents. 
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Environmental
Component Code Change 

Indicators  Effects 

S-4 
Interruption of 
road 
infrastructure  

Refers to the effects on the transitability conditions and 
on structures such as roads and bridges that impede the 
normal vehicular flow on the roads. 

 

S-5 
Restrictive 
access to fishing 
zone  

Refers to the restrictive access to artisanal fishermen 
along the beach and offshore areas due to the plant 
construction and operation to provide for plant and 
fisherman safety.  

E-1 
Increase of the 
tax revenues 

Refers to the increase in tax revenues that will be 
receive by the local, regional and national governments 
from the operation. 

E-2 
Increase in the 
demand of goods 
and services  

Refers to the increase in the purchase of supplies, 
goods and services directly related to the construction 
and operation of the plant, which will result in the 
increase of available quality and the supply of some 
goods and services at local, regional and national 
levels. 

E-3 Job Creation  

Refers to the demand of workers (skilled and non-
skilled) that the project will require throughout the 
construction and operation phases. The development of 
this project will produce two types of employment: 
direct employment, during the construction of the plant  
which will help alleviate the levels of unemployment in 
the area; and indirect employment  created by the 
increase in the demand  for local goods and services. 

Economical 

E-4 

Alteration of the 
income derived 
from artisan 
fishing  

Refers to the reduction in fish catch due to restricted 
access to the artisanal fishing zone described in S5.  

Cultural AR-1 

Alteration or 
destruction of the 
archaeological 
resources 

Refers to archeological findings not found during the 
CIRA process and uncovered during the construction 
activities and the effects attributed to them.  
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2.3 Interaction of Project Activities and Environmental Components 

After identifying the Project activities, the environmental components and their change indicators in 

the study area, an interaction matrix presented in Table 2 identifies the potential impacts from the 

development activities (by combining the information provided in section 2.2) during the construction 

and operation phases of the Project. 

The definition of Environmental Impact used in this study refers to the product of the interaction of an 

activity causing a change on a given resource.  The changes observed in this resource are the 

environmental effects, with importance determined through an assessment scheme to establish its 

significance for the development of the Project. 

For identifying the environmental impacts that potentially will be observed in the study area as a 

consequence of the development of the construction and operation activities of the ExProject, the 

matrix presented in Table 2 has been prepared.  See the list of codes assigned in Table 1 for the 

interpretation of this table. 
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Table 2  Matrix of Interaction of Environmental Components and Project Activities  
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Air A-1 A-1 A-1 A-1 A-1  A-1 A-1 A-1 A-1 A-1 A-1 

Noise R-1 R-1 R-1 R-1 R-1 R-1 R-1 R-1 R-1 R-1 R-1 R-1 

H-1    H-1   H-1 H-1  H-1 H-1 
Water 

H-2 H-2   H-2 H-2  H-2 H-2  H-2 H-2 

 SU-1 SU-1 SU-1      SU-1  SU-1 

 SU-2 SU-2 SU-2   SU-2   SU-2  SU-2 

 SU-3 SU-3 SU-3 SU-3     SU-3 SU-3 SU-3 

PHYSICAL 

Soil 

    SU-4   SU-4     

 FF-1 FF-1 FF-1      FF-1  FF-1 

    FF-2      FF-2 FF-2 

    FF-3   FF-3 FF-3  FF-3 FF-3 
BIOTIC 

Terrestrial and 
Marine Flora and 

Fauna 
FF-4 FF-4 FF-4 FF-4 FF-4  FF-4 FF-4 FF-4  FF-4 FF-4 

 S-1 S-1 S-1   S-1      

S-2 S-2 S-2 S-2 S-2        

S-3 S-3 S-3 S-3 S-3   S-3 S-3  S-3 S-3 

S-4 S-4 S-4 S-4         

Social 

 S-5 S-5 S-5 S-5 S-5 S-5 S-5     

E-1 E-1 E-1 E-1 E-1  E-1 E-1  E-1 E-1 E-1 

E-2 E-2 E-2 E-2 E-2 E-2 E-2 E-2 E-2 E-2 E-2 E-2 

E-3 E-3 E-3 E-3 E-3 E-3 E-3 E-3 E-3 E-3 E-3 E-3 
Economical 

 E-4 E-4 E-4 E-4  E-4 E-4     

SOCIAL 

Cultural  AR-1 AR-1 AR-1         
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3.0 EVALUATION OF IMPACTS  

The evaluation of impacts consisted of defining the attributes to be assessed for each of the impacts 

analyzed and assigning a relative scale of values for each of these attributes.  The process developed a 

ranking of each of the impacts generated by the Project activities during the construction and 

operation phases of the project as described as follows.  

3.1 Evaluation Criteria  

In the process of environmental impact assessment for the Project, the attributes and the scale of 

values were defined for the analysis of impacts.  The attributes established for the environmental 

impacts were based on the characteristics and the spatial-time behavior produced by the interaction of 

the project activity and the environmental component affected. 

The attributes defined for the evaluation of the potential impacts were the following:  

− Type  

− Geographic extent  

− Length 

− Magnitude 

− Probability of occurrence  

− Frequency 

− Reversibility  

The ranking of these attributes is represented in Table 3.  The definition of these attributes is based on 

the behavior of typical impacts known, derived from the construction and operation of similar 

projects in the oil industry. 
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Table 3 Ranking Criteria  

Attribute Classification Definition 
Positive Net benefit for the resource  
Neutral No net benefit or detriment for the resource  Type 
Negative Net detriment for the resource  
Direct Confined to the area directly affected by the project. 

Local 
It goes beyond the areas directly affected but it is located 
within the boundaries of the assessment study area that will be 
specified for each discipline or indicator. Geographic Extent 

Regional 
It extends beyond the local or administrative boundaries 
specified for each discipline or indicator. It is considered as an 
indirect impact. 

Short-term  Less than a year  
Medium-term  Between 1 and 5 years  Length 
Long-term  More than 5 years  
None No change is foreseen  

Low It is predicted that the disturbance will be slightly greater than 
the existing typical conditions. 

Medium 

It is predicted that the effects are much higher than the typical 
existing conditions but without exceeding the criteria 
established in the permissible limits or without causing changes 
in the economic, social, biological parameters within the ranks 
of natural variability or social tolerance.  

Magnitude 

High 

The predictable effects exceed the criteria established or the 
limits permitted related to potential adverse effect, or they 
cause a detectable change in social, economic and biological 
parameters beyond the natural variability or social tolerance.  

Permanent It will occur continually  

Temporary It is limited to a specific period (For example: during 
construction) Frequency 

Periodic / 
Occasional 

It occurs intermittently but repeatedly either at equal time 
intervals or at irregular time intervals (occasional) (For 
example, during maintenance activities) 

Low Little probability  
Medium Possible or probable  Occurrence 

Probability  
High Occurrence 
Short-Term  Effect could be reverted in a year or less  

Medium-Term  Effect could be reverted in more than a year but in less than ten 
years  Reversibility  

Irreversible Permanent effect  
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3.2 Evaluation of Impacts  

The evaluation of impacts performed by a multi-disciplinary team was carried out using a Leopold 

modified matrix, in which the environmental factors potentially affected and the Project activities that 

can lead to a potential impact were represented (see Sections 2.1 to 2.3).  

The evaluation method used for the matrix consisted of assigning values, in a relative scale, to all the 

attributes of the impact analyzed for each of the interrelations of project activity to environmental 

effect. 

Table 4 represents the relative scale of values established by the multi-disciplinary team for each of 

the attributes shown in Section 3.1.  

Table 4. Scale of Values for Ranking of Impacts  

 

Type (C)  Length (Du) 

Negative -1  Long-Term  3 

Positive 1  Medium-Term  2 

Neutral 0  Short-Term  1 

Magnitude (M)  Frequency (F) 

High  3  Permanent 3 

Medium  2  Periodic 2 

Low 1  Temporary  1 

Probability of Occurrence (Po)  Reversibility (R) 

High  1  Irreversible 3 

Medium 0,9-0,5  
Reversible at medium-
term 

2 

Low 0,4-0,1  Reversible at short-term 1 

Geographic Extent (E) 

Regional 3 

Local 2 

Direct 1 
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The assignation of values to each of the interactions analyzed generated a multiple index according to 

the following mathematical equation, whose result represents the quantitative and qualitative 

characteristics of the impact:   

Ca = C x Po x (M + E+ Du + F + R) 

 

For assigning values to each of the impacts, according to their attributes, each environmental 

specialist used the information obtained from the baseline studies as well as the observations, 

suggestions and recommendations from the public consultation process. Appendix 3 contains all of 

the assigned values and final score given to all potential changes (22 as shown at table 1) that may 

occur during environmental and social component interactions with project activities (a total of 12 for 

construction and operation as described in section 2.1). 

With the aim to visualize these quantitative and qualitative characteristics of the impact analyzed in 

the matrix of interactions, a rank of values was established assigning a color code to each one. (see 

Table 5).    

Table 5 Ranks of Values and Color Code  

Ranks of Value 

   Predicted Effect Color Code 

15 A  +1 Positive  

0  0 Neutral  

-5 A -1 Slightly negative   

-10 A -5,1 Moderately negative   

-15 A -10,1 Highly negative   
 

The results from this evaluation process are shown in the matrix of evaluation of impacts for the 

construction and operation phases presented in Tables 6 and 7, respectively. 
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Table 6. Matrix of Evaluation of Impacts – Construction Phase  

PROJECT PHASE 

Construction 

ENVIRONMENT 
COMPONENT INDICATOR 

Transportation 

and Mobilization 
Site Preparation 

Construction of 

Infrastructure and 

Services 

Construction of the 

Process and Storage 

Areas 

Construction of the 

Marine Facilities 

Tests to Systems 

and Equipment 

Air A-1       

Noise R-1       

H-1       
Water 

H-2       

SU-1       

SU-2       

SU-3       

PHYSICAL 

Soil 

SU-4       

FF-1       

FF-2       

FF-3       
BIOTIC 

Terrestrial and marine flora and 

fauna  

FF-4       

S-1       

S-2       

S-3       

S-4       

Social 

S-5       

E-1       

E-2       

E-3       
Economical 

E-4       

SOCIAL 

Cultural AR-1       
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Table 7. Matrix of Evaluation of Impacts -  Operation Phase  

PROJECT PHASE 

Operation 
ENVIRONMENT COMPONENT INDICATOR Treatment and 

Liquefaction of 
Natural Gas 

LNG Ship-Loading 
Operations  

Tug Boats & Utility 
Service Dock  
Operations  

Maintenance of the 
Plant  

Maintenance of the 
Marine Facilities  

Closure of operations 
and abandonment  

Air A-1       

Noise R-1       

H-1       
Water 

H-2       

SU-1       

SU-2       

SU-3       

PHYSICAL 

Soil 

SU-4       

FF-1       

FF-2       

FF-3       
BIOTIC 

Terrestrial and marine flora 
and fauna 

FF-4       

S-1       

S-2       

S-3       

S-4       

Social 

S-5       

E-1       

E-2       

E-3       
Economical 

E-4       

SOCIAL 

Cultural AR-1       
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4.0 ANALYSIS OF IMPACTS  

This section presents an analysis of the environmental impacts that potentially will occur during the 

project construction and operation phases, determined according to the process described above.  

4.1 Physical Environment 

4.1.1 Air Quality 

Construction Phase 

The Project site is located in an area that is uninhabited with no commercial or industrial land use 

activities.  The existing air quality at the site is typical of a rural area with emissions being 

predominantly from vehicles as mobile sources on the eastern border along the Pan Americana Sur.  

The results of the baseline air quality data are described in Chapter III of the EIA. 

The maximum air quality impacts during construction are anticipated to be temporary and intermittent 

from construction sources. These emissions will occur during the construction period when heavy 

equipment is engaged in the earthwork operations during the clearing, grading, and compaction of the 

site, as well as the installation of buildings and associated structures for the Project. 

The air pollutant emissions due to these sources are primarily associated with potential dust or 

particulate matter (PM) associated with earthwork operations.  Since the site has a rolling terrain with 

very little vegetation, the earthwork operations are expected to be of short duration compared to the 

duration of the construction of the Project.  Air quality impacts during construction are considered to 

be a local impact, since the dispersion of dust will be less than 1 km from the site. 

Construction equipment used to prepare the site will produce emissions to the atmosphere from the 

combustion of fuels such as diesel and gasoline.  These gases include NOx, hydrocarbons, CO, PM, 

and SO2.  These emissions are expected to be temporary and intermittent during the construction 

phase of the Project producing low air quality impacts.  
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The Project site is located in a rural area where the air quality is considered representative of arid 

areas with wind transported particulate matter where there are other major sources of air pollution 

than motor vehicles.  Ambient air quality impacts associated with the construction phase are 

considered insignificant.   

Operation Phase 

The air quality modeling for the proposed Plant indicates that the Project’s maximum air quality 

impacts are predicted to be significantly below the World Bank Ambient Air Quality Guidelines 

(World Bank, 1999).  The maximum impacts are also low compared to the Peru Air Quality 

Standards and U.S. Ambient Air Quality Standards. 

The following section provides descriptions of the methods and assumptions used in the air quality 

modeling analysis to predict the maximum impacts for the Project. 

General Modeling Approach 

Air quality impacts from the proposed Project were predicted using an air dispersion model and air 

modeling techniques approved by the U.S. Environmental Protection Agency (EPA) as presented in 

the Guideline on Air Quality Models (EPA, 2001).  The World Bank, in its Pollution Prevention and 

Abatement Handbook (1999), generally recommends the use of EPA models in predicting impacts 

from emission sources.  Golder has also used EPA models for similar projects in many countries 

throughout the world.  The selection of the air dispersion model was based on its applicability to 

simulate impacts in different types of terrain.  In the EPA modeling guidelines, simple terrain is 

considered to be areas where terrain features are all lower in elevation than the top of the stack(s) 

under evaluation.  Complex terrain areas are considered to be those that are above the stack height 

elevation. 

Based on the simple and complex terrain features surrounding the proposed Project site, the Industrial 

Source Complex Short-Term (ISCST3) air dispersion model (Version 02035) (EPA, 2002) was used 

to predict maximum air quality concentrations due to air emissions for the Project.  This model can 

predict concentrations for a variety of sources and for all different types of terrain using two 

algorithms.  The algorithms include the ISCST3 algorithm for performing refined modeling analyses 
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in simple terrain, and the COMPLEX I algorithm for providing screening-quality impacts in complex 

terrain.  The ISCST3 model is a steady-state Gaussian plume model that can be used to assess the air 

quality impact of emissions from a wide variety of sources associated with industrial facilities.  The 

model is maintained through the EPA Technology Transfer Network (TTN) Internet web site. 

The ISCST3 model has rural and urban options, which affect the wind speed profile exponent law, 

dispersion rates, and mixing-height formulations used in calculating ground-level concentrations.  

The criteria used to determine when the rural or urban mode is appropriate are based on land use near 

the proposed plant's surroundings (Auer, 1978).  If the land use is classified as heavy industrial, light-

moderate industrial, commercial, or compact residential for more than 50 percent of the area within a 

3-km radius circle centered on the proposed source, the urban option should be selected.  Otherwise, 

the rural option is more appropriate.  Major features of the ISCST3 model are presented in Table 8. 

For modeling analyses that will undergo regulatory review in the United States, the following model 

features are recommended by EPA (1999a) and are referred to as the regulatory options in the 

ISCST3 model: 

− Final plume rise at all receptor locations, 

− Stack-tip downwash, 

− Buoyancy-induced dispersion, 

− Default wind speed profile coefficients for rural or urban option, 

− Default vertical potential temperature gradients, 

− Calm wind processing, and 

− A decay half-life of 4 hours for SO2 concentration calculated in urban areas. 

In this analysis, the regulatory options were used to address maximum impacts from the proposed 

Project.  Based on a review of the land use around the site, the rural mode was selected, as the 

majority of land use is not compact residential, industrial, or commercial within 3 km from the 

proposed Project site. 
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Table 8 Major Features of the ISCST3 Model, Version 01001 

ISCST3 Model Features 

Polar or Cartesian coordinate systems for receptor locations 

Rural or one of three urban options which affect wind speed profile exponent, dispersion rates, and 
mixing height calculations 

Plume rise due to momentum and buoyancy as a function of downwind distance for stack emissions 
(Briggs, 1969, 1971, 1972, and 1975; Bowers, 1979) 

Procedures suggested by Huber and Snyder (1976); Huber (1977); and Schulman and Scire (1980) for 
evaluating building wake effects 

Procedures suggested by Briggs (1974) for evaluating stack-tip downwash 

Separation of multiple emission sources 

Consideration of the effects of gravitational settling and dry deposition on ambient particulate 
concentrations 

Capability of simulating point, line, volume, area, and open pit sources 

Capability to calculate dry and wet deposition, including both gaseous and particulate precipitation 
scavenging for wet deposition 

Variation of wind speed with height (wind speed-profile exponent law) 

Concentration estimates for 1-hour to annual average times  

Terrain-adjustment procedures for elevated terrain including a terrain truncation algorithm for 
ISCST3, and a built-in algorithm for predicting concentrations in complex terrain 

Consideration of time-dependent exponential decay of pollutants 

The method of Pasquill (1976) to account for buoyancy-induced dispersion 

A regulatory default option to set various model options and parameters to EPA recommended values 
(see text for regulatory options used) 

Procedure for calm-wind processing including setting wind speeds less than 1 m/s to 1 m/s 

Note:  ISCST3 = Industrial Source Complex Short-Term. 

Source:  EPA, 1999. 
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The ISCST3 model is designed to calculate hour-by-hour concentrations (or depositions) for 

averaging time periods of 1, 2, 3, 4, 6, 8, 12, and 24 hours.  If used with 1 year of sequential hourly 

meteorological data, the ISCST3 model can also calculate annual concentration (deposition) values.  

The ISCST3 model can input polar and Cartesian-type receptors, either individually or in grid form. 

Compliance with the 24-hour average World Bank Guidelines is based on comparing the 98th 

percentile value predicted for the source to the guideline value.  For the 24-hour averaging period, the 

98th percentile value is equivalent to the seventh highest value which is determined by multiplying 

2 percent by 365 (the number of 24-hour average periods in a year). 

Source and Emission Data 

The stack design, operating, and emission information was based on data supplied by Kellogg Brown 

& Root Inc. (KBR), the Front End Engineering Design (FEED) contractor for the Project.  These data 

were used in the modeling analysis. 

The stack, operating, and emission data used in the air quality modeling analyses for the Project are 

presented in Table 9.  The air modeling analysis was performed assuming all sources were operating 

at maximum capacity (i.e., at 100 percent maximum continuous rating) and were co-located.  For the 

GT Power Generators, two of the three units operate at the same time while the third is shutdown.  

Therefore, only two of these units were modeled.   

Those sources identified as operating continuously were modeled for every hour in the year.   Certain 

sources, such as the emergency generators and pumps, operate infrequently.  These sources are tested 

1 hour each week for maintenance and operate up to 100 hours per year.  For modeling purposes, the 

maximum hourly emissions for these sources were adjusted based on the averaging period.  For the 

1-hour averaging period, no adjustment was made.  For the 8-hour and 24-hour averaging periods, the 

sources were assumed to operate for 1 hour in those periods.  Therefore, the emissions for those 

periods were obtained by multiplying the hourly emissions by factors of 1 hour/8 hours and 1 hour/24 

hours, respectively.  Similarly, the annual average emission rates were obtained by multiplying the 

hourly emissions by a factor of 100 hours/8,760 hours. 
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Table 9.  Stack, Operating, and Pollutant Emission Data for the Project Used in the Air Dispersion Modeling Analysis  

Stack Data Operating Data Pollutant Emission Data 

Flow Velocity Temperature NOx SO2 CO PM PM10 VOC Emission Point Source 

Continuous 

(C) or 

Intermittent 

(I) 

Height 

(m) 

Diameter 

(m) (kg/hr) (m3/hr) (m/s (oC) (K) (kg/hr) (g/s) (kg/hr) (g/s (kg/hr (g/s) (kg/hr) (g/s) (kg/hr) (g/s) (kg/hr) (g/s) 

AGR Regenerator Reflux Drum (V-1104) C 28 0.457 23,150 15,128 25.6 50 323  NA  NA  NA  NA  NA  NA 

GT Driver (KT-1410) to LP/MP MR 

Compressor 
C 36 4.94 1,074,000 2,567,422 37.2 537.2 810 40.4 11.22 Neg. Neg. 15 4.17 4 1.11 2 0.56 4.5 1.25 

GT Driver (KT-1420) to HP MR/Propane 

Compressor 
C 36 4.94 1,074,000 2,567,422 37.2 537.2 810 40.4 11.22 Neg. Neg. 15 4.17 4 1.11 2 0.56 4.5 1.25 

GT Power Generator  No. 1 (G-4001) Ca 36 4.00 439,000 985,085 21.8 488.3 761 14.1 3.92 Neg. Neg. 10 2.78 2 0.56 1 0.28 4.1 1.14 

GT Power Generator  No. 2 (G-4002) Ca 36 4.00 439,000 985,085 21.8 488.3 761 14.1 3.92 Neg. Neg. 10 2.78 2 0.56 1 0.28 4.1 1.14 

GT Power Generator  No. 3 (G-4003) Ca 36 4.00 439,000 985,085 21.8 488.3 761 14.1 3.92 Neg. Neg. 10 2.78 2 0.56 1 0.28 4.1 1.14 

Dehydration Regeneration Fired Heater (H-

1301) 
Cb 35 1.32 13,927 20,088 4.1 229 502 1.12 0.31  NA  NA  NA  NA  NA 

Hot Oil Heater (H-4101A) C 44 1.75 20,655 27,242 3.1 186 459 2.14 0.59  NA  NA  NA  NA  NA 

Hot Oil Heater (H-4101B) C 44 1.75 20,655 27,242 3.1 186 459 2.14 0.59  NA  NA  NA  NA  NA 

Emergency Diesel Generator Package (GD-

4001A) 
Ic 3.05 0.305 NA 25,200 95.8 460 733 14.56 4.04 1.69 0.47 1.19 0.33 0.26 0.072 0.26 0.072 0.32 0.089 

Emergency Diesel Generator Package (GD-

4001B) 
Ic 3.05 0.305 NA 16,313 62.0 471 744 13.54 3.76 1.19 0.33 1.86 0.52 0.24 0.067 0.24 0.067 0.33 0.092 

Freshwater Fire Diesel Pump (PD-7601A) Ic 3.05 0.215f NA 7,546 57.8 466 739 6.65 1.85 0.43 0.12 1.35 0.38 0.11 0.031 0.11 0.031 0.1 0.028 

Freshwater Fire Diesel Pump (PD-7601B) Ic 3.05 0.215 NA 7,546 57.8 466 739 6.65 1.85 0.43 0.12 1.35 0.38 0.11 0.031 0.11 0.031 0.1 0.028 

Seawater Fire Diesel Pump (PD-6101) Ic 3.05 0.215 NA 7,546 57.8 466 739 6.65 1.85 0.43 0.12 1.35 0.38 0.11 0.031 0.11 0.031 0.1 0.028 

Dry Gas Flare Stack (B-6220) C 150 1.53 NA NA 0.1d 18 291 0.28 0.08  NA 1.45 0.40  NA  NA 0 0.00 

 Ie      46 319 2.01 0.56e   10.45 2.90e     101.5 28.19e 

Wet Gas Flare Stack (B-6210) C 150 0.915 NA NA 0.1d 18 291 0.05 0.01  NA 0.25 0.07  NA  NA  NA 

 Ie        171 47.50e   888.5 246.81e  `     

LNG Tank/Ship BOG Flare (B-3710) C 35 0.305 NA NA 0.1d 18 291 0.01 0.003  NA 0.07 0.02  NA  NA  NA 

 Ie        10.8 3.00e   56 15.56e       

Diesel Storage Tank (T-5301) C 7 0.025 NA NA 0.1d 18 291  NA  NA  NA  NA  NA 3.5 0.97 
a  2 power generators operate at the same time while the third is shutdown. b  Unit operates 50% of the time at full duty; 50% in standby. c  Operated for 1 hour per week for maintenance; 100 hours maximum per year.

 d  Assumed velocity since flow not provided. e  Maximum at emergency flare load. f  Effective diameter based on two stacks with diameters of 0.152 m each. 
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These assumptions are conservative since lower impacts would generally be predicted if the sources 

were modeled at lower operating capacities and were located at their actual locations.  For those 

sources that were assumed to operate continuously, an additional conservative assumption is made 

since it is unlikely that they would operate for every hour in the year.    

It should be noted that most of the nitrogen oxides (NOx) emitted from the sources is predominantly 

in the form of nitric oxide (NO) and nitrogen dioxide (NO2). NO is the predominant form of NOX 

emitted from combustion sources. NO is readily converted in the atmosphere to NO2 by chemical 

reaction with ozone. However, a portion of NO2 is converted to nitric acid (HNO3) and ammonia 

salts. Therefore not all of the NOX emitted remains as NO2 in the atmosphere. 

Ambient air quality guidelines and standards are defined in terms of NO2.  In this analysis, the NOx 

emissions for each source were modeled.  To account for theNO2 concentrations, 75 percent of the 

predicted NOx concentrations were assumed to be NO2 concentrations.  This approach is consistent 

with EPA modeling guidelines.  

Meteorological Data 

Meteorological data needed to perform air dispersion modeling consist of the following five 

meteorological parameters: 

•  Wind direction that determines the transport directions toward which the plume will travel and 
potentially affect receptors downwind of the PLNG Plant; 

•  Wind speed that determines the amount of dilution of plume concentration and height to which 
the plume will rise; 

•  Temperature that affects the height to which the plume will rise and also is used in estimating 
afternoon mixing heights; 

•  Atmospheric stability that determines the extent of plume spread or dispersion in the vertical and 
horizontal directions; 

•  Mixing height that determines the maximum vertical extent or volume of air in which the plume 

can disperse. 

 



PERU LNG S.R.L. 23 029-4217 
LNG Export Project   July, 2003 
Pampa Melchorita, Perú  Chapter IV 
 

Golder Associates 

Wind direction, wind speed, and temperature can be measured directly.  Atmospheric stability and 

mixing heights are inferred from other parameters.  For instance, stability can be inferred from hourly 

observations of ambient temperature, total opaque sky cover and cloud ceiling height.   

There is limited meteorological data collected near the Project site.  Meteorological data were 

collected for approximately five months at the Pampa Clarita site located about 15 km to the north of 

the current Project site.  The weather station at Pampa Clarita was relocated to the current site and has 

been collecting data since June 2002.  

Because these meteorological data have been collected for a limited time period, modeling was 

performed using hourly surface meteorological data available from nearby weather stations located at 

airports.  In general, the surface meteorological data reported at these weather stations include the 

necessary parameters required for modeling.  The parameters reported include wind direction, wind 

speed, temperature, total opaque sky cover, and cloud ceiling height.   

The nearest airport to the Project site that collects the necessary meteorological data is the airport in 

Pisco, located within about 50 km of the Project site.  One year of hourly 1996 surface meteorological 

data were obtained which was the most recent complete data that were readily available.  The 

meteorological data were obtained from International Surface Weather Observations, available on 

CDROMs that are jointly produced by the U.S. Air Force Climatology Center and the National 

Climatic Data Center (NCDC).  These data were edited for missing values and processed in a 

modified version of RAMMET, a U.S. EPA preprocessor meteorological program.  The RAMMET 

program was modified to account for the format of the data collected.   

Based on a review of the Pisco data, there were no reported wind direction and wind speed values for 

about 40 percent of the annual observations.  In this situation, the lack of wind data can be attributed 

to calm conditions or missing data.  For these hours when wind data are not reported, the ISCST3 

model does not calculate any concentration.  As a result, the number of potential pollutant 

concentrations that can be compared to ambient air quality guidelines or standards are reduced by 

about 40 percent.  To determine if the use of these limited data would affect the maximum 

concentrations predicted by the model, meteorological data were reviewed from the weather station in 

Lima located approximately 160 km to the north of the Project.  This station also reported the 
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necessary data required for modeling but the meteorological data, including wind direction and wind 

speed, were available for more than 97 percent of the observations.     

Since the meteorological data from both the Pisco and Lima stations are considered to be 

representative of weather conditions in the region that the Project is located, the Pisco and Lima 

surface meteorological data were selected for use in the modeling. 

Hourly mixing heights are generally calculated from surface temperature measurements and upper-air 

temperature soundings using an approach developed by Holzworth (1972).  Because upper-air 

sounding data are not available for this study, a mechanically-driven mixing height, based on the 

hourly wind speed, was assumed for the air modeling analysis.  This procedure is described in the 

U.S. EPA SCREEN3 Model User's Manual (U.S. EPA, 1995).  From the procedure, hourly mixing 

heights can be calculated as follows:  

Zm = (0.3 x u*) / f 

Where:  

Zm = mixing height, meters; 

u* =  surface frictional wind speed, m/s; 

 = 0.1 x wind speed measured at 10 meters; and 

f = Coriolis force = 2 x (7.20 x 10-5) x sin (station latitude, degrees). 

 

For a latitude of 12 degrees (based on the Lima station), the value of Zm is approximately equal to 

860 times the wind speed.  Because this value would produce relatively high mixing heights and not 

account sufficiently for the occurrence of low-level temperature inversions, Zm was reduced by 

approximately a factor of three and set equal to 300 times the wind speed.  The reduction of Zm 

produced mixing height values that are more typical for the area and therefore produced reasonable 

values. In addition, mixing heights estimated with these reduced values produce conservative (higher 

than expected) impacts. 
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Receptor Locations 

Concentrations were calculated at receptors located in a radial grid that had 36 lines or radials 

extending from the Project site out to 10,000 meters.  A total of 648 receptors were used in the 

analysis.  Receptors were located along the 36 radials spaced at 10-degree interval with a grid 

centered on the modeled sources. Receptors were located on each radial at distances of 100; 200; 300; 

500; 600; 700; 800; 900; 1,000; 1,200; 1,500; 2,000; 3,000; 4,000; 5, 000; 6,000; 8,000; and  

10,000 meters.  Terrain elevations were included at each receptor location.  A conservative approach 

was used in selecting the terrain for the receptors.  First, the terrain elevations were reviewed at a 

given downwind distance for all directions.  Then the highest terrain from among those directions was 

selected to represent the terrain elevation at that distance for all directions.    

Building Wake Effects 

The ISCST3 model includes algorithms used to estimate the effects of building wakes on effluent 

dispersion.  The wake-effect algorithms may be applied to any stack on, or adjacent to, a building.  

Under moderate to strong wind speed conditions, the effluent emanating from a stack or building may 

not totally escape the aerodynamic wake region on the downwind edge of the building.  This results 

in a downwash condition where the effluents are mixed into the wake region.  Building shape and 

orientation of the building to the wind affect the dimensions of the turbulent wake and the intensity of 

the downwash.  The stack height, building height and width, horizontal wind speed, plume exit 

velocity, and plume buoyancy determine which portion of the plume, if any, will remain above the 

wake of a structure.   

The criteria used to determine whether building downwash can occur are based on EPA 

recommendations (EPA, 1985) for determining good engineering practice (GEP) stack height.  Based 

on that criterion, if the stack height is less than GEP, then atmospheric downwash eddies and wakes 

created by nearby structures will influence the stack plume causing higher ground-level 

concentrations very close to the stack.  In the United States, a GEP stack height has been defined as 

follows: 

GEP = H + 1.5 L 
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Where:  

H = height of a nearby building or structure, and 

L = lesser dimension of the height or projected width of the nearby structure. 

A structure is defined as nearby if its distance is: 

•  Less than or equal to five times the lesser of the height or maximum projected width (i.e., 

diagonal) of the structure; and 

•  Not greater than 0.8 km from the stack.   

Based on information provided for this Project, the highest solid structures are the structures for the 

gas turbines with heights of approximately 15 meters high. Since the proposed stack heights for the 

gas turbine drivers, gas turbine power generators, and dehydration regeneration fired heater will be 

36 meters or less, building downwash effects were considered for those sources in the modeling.   

Ambient Background Concentrations 

To estimate the total air quality concentrations, a background concentration must be added to the 

modeling results.  The background concentration is considered to be the air quality concentration 

contributed by sources not included in the modeling evaluation. 

Existing background ambient air quality monitoring data were collected at the Project site as 

described in Section 4 of Chapter III.  The maximum 24-hour average concentrations measured at the 

four monitoring stations are also presented in Section 4 of Chapter III.  The pollutants measured 

included NO2, PM10, SO2, and CO that provided baseline data prior to the construction and operation 

of the Plant. 

The ambient air quality data were used to estimate the 24-hour and annual average background 

concentrations.  The highest 24-hour average concentration for each pollutant measured at the 

monitoring stations was used to represent the 24-hour average background concentration.  The lowest 

concentration of the highest values measured among the monitoring stations was used to represent the 
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annual average background concentration.  Based on this analysis, the 24-hour and annual average 

concentrations were used as background concentrations are as follows: 

Background Concentration (µg/m3 ) Pollutant 
24-Hour Average Annual Average 

NO2, 4 3 
PM10 71 33 
SO2 5 5 
CO 390 NA 

NA= not applicable 
Note: 24-hour average CO concentration used for 1- and 8-hour average 
background concentration.  

 

These concentrations were added to the maximum predicted for the Project to estimate total air 

quality concentrations.  The total air quality concentrations were then compared to the World Bank 

Ambient Air Quality Guidelines, the Peru Air Quality Standards, and U.S. Ambient Air Quality 

Standards.    

Air Quality Modeling Results 

Maximum air quality impacts predicted for the emission sources for the Plant using 1 year of 

meteorological data for Pisco and Lima are summarized in Table 10.  Results of the Air Dispersion 

Model are included in Appendix 3. A summary of the total air quality concentration of air pollutants, 

consisting of the overall maximum concentrations predicted due to emission sources for the Plant 

operations, together with the measured background concentrations, is presented in Table 11.  

As shown in Table 11, the maximum NO2, PM10, SO2, and CO concentrations predicted for the 

Project site comply with the 1998 World Bank Guidelines, the Peru Air Quality Standards, and U.S. 

Ambient Air Quality Standards.  The maximum concentrations were predicted to occur generally 

within about 1 km to the north of the Project site. 

As shown in these tables, the maximum concentrations predicted for both meteorological datasets 

were very similar. As a result, the following comparisons of the total air quality impacts to the 

ambient air quality guidelines and standards are based on using the higher concentrations predicted 

using either meteorological dataset. 
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Table 10.  Maximum Pollutant Impacts Predicted for the Project Sources Using 1996 Meteorological Data from Pisco and Lima, Peru 

Maximum Predicted Concentrations (µg/m³)  a 

Pollutant Averagin
g Period Value Total- All 

Modeled 
Sources 

GT 
Drivers 

GT Power 
Generators Heaters Flares 

Emergency 
Diesel 

Generators 

Fire Diesel 
Pumps 

Seawater 
Fire Pumps 

Pisco Meteorological Data 
Annual Highest 4.0 0.15 0.20 2.9 0.022 0.59 1.2 0.58 
24-Hour Highest 25.8 0.77 0.78 8.1 0.07 7.4 10.9 5.4 Nitrogen Dioxide 

(NO2) b 
 98th Percentile 24.2        

Particulate Matter 
 Annual Highest 0.054 0.019 0.037 NM NM 0.014 0.026 0.013 

24-Hour Highest 0.52 0.102 0.15 NM NM 0.17 0.25 0.12 (PM10) 
 98th Percentile 0.49        

Annual Highest 0.23 NM NM NM NM 0.078 0.104 0.052 
24-Hour Highest 2.3 NM NM NM NM 1.0 0.94 0.47 Sulfur Dioxide (SO2) 

 98th Percentile 2.2        
24-Hour Highest 5.6 0.38 0.74 NM 0.58 1.1 3.0 1.5 
8-hour Highest 25.7 0.93 1.5 NM 1.2 5.5 13.9 7.0 Carbon Monoxide 

(CO) 
1-hour Highest 294 4.2 4.8 NM 4.1 75.2 156 78.2 

Lima Meteorological Data 
Annual Highest 3.7 0.093 0.14 3.0 0.029 0.51 1.1 0.53 
24-Hour Highest 27.6 0.69 0.57 9.3 0.14 6.6 12.0 6.0 Nitrogen Dioxide 

(NO2) b 
 98th Percentile 22.1        

Particulate Matter 
 Annual Highest 0.046 0.012 0.027 NM NM 0.012 0.023 0.012 

24-Hour Highest 0.57 0.092 0.11 NM NM 0.15 0.27 0.14 (PM10) 
 98th Percentile 0.45        

Annual Highest 0.20 NM NM NM NM 0.067 0.094 0.047 
24-Hour Highest 2.4 NM NM NM NM 0.87 1.0 0.52 Sulfur Dioxide (SO2) 

 98th Percentile 1.9        
24-Hour Highest 6.1 0.34 0.53 NM 1.2 1.0 3.3 1.7 Carbon Monoxide 

(CO) 8-hour Highest 28.3 1.0 1.3 NM 2.8 5.0 15.7 7.8 
 NM= not modeled due to minimal emissions 
 a  Maximum concentrations were predicted with the USEPA ISCST3 model using one year of hourly 1996 meteorological data from Pisco and Lima. 
 b  Maximum NOx concentrations were multiplied by the following ratio to account for the NO2 portion of NOx emissions: 0.75 
 c  98th Percentile or seventh-highest concentration for 24 hour averaging period (equivalent to the 2% value or 0.02 x 365 (number of 24-hour values in a year)). 
 d  Intermittent sources that operate for 1 hour per week for maintenance; maximum of 100 hours per year.  
   For modeling purposes, the maximum hourly emissions for these sources were adjusted based on the averaging period.  
   For the 1-hour averaging period, no adjustment was made.  For the 8-hour and 24-hour averaging periods, the sources were assumed to operate for 1 hour in those periods.   
   Therefore, the emissions for those periods were obtained by multiplying the hourly emissions by factors of 1 hour/8 hours and 1 hour/24 hours, respectively.     Similarly, the annual 
average emission rate was obtained by multiplying the hourly emissions by a factor of 100 hours/8,760 hours. 
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Table 11. Summary of Maximum Total Air Quality Predicted for the Project Sources and Background for Comparison to Ambient Air Quality 

Guidelines 

Maximum Predicted Concentrations (µg/m³)  a 

Pollutant Averaging Period Value Total- All  
Modeled Sources 

Background 
b 

Total- All 
Sources 

1998 
World Bank
Guidelines 

(µg/m³) 

Peru 
Ambient 

Standards
(µg/m³) 

U.S. 
Ambient 

Standards
(µg/m³) 

Pisco Meteorological Data 
Annual Highest 4.0 3 7.0 100 NA 100 
24-Hour Highest 25.8 4 29.8 NA 200 NA Nitrogen Dioxide (NO2) 

 98th Percentile 24.2 4 28.2 150 NA NA 
Particulate Matter Annual Highest 0.054 33 33.1 50 NA 50 

24-Hour Highest 0.52 71 71.5 NA 150 150 (PM10)  98th Percentile 0.49 71 71.5 150 NA NA 
Annual Highest 0.23 5 5.2 80 NA 80 
24-Hour Highest 2.3 5 7.3 NA 365 365 Sulfur Dioxide (SO2) 

 98th Percentile 2.2 5 7.2 150 NA NA 
24-Hour Highest 5.6 390 396 NA 30,000 NA 
8-hour Highest 25.7 390 416 NA NA 10,000 Carbon Monoxide (CO) 
1-hour Highest 294 390 684 NA NA 40,000 

Lima Meteorological Data 
Annual Highest 3.7 3 6.7 100 NA 100 
24-Hour Highest 27.6 4 31.6 NA 200 NA Nitrogen Dioxide (NO2) 

 98th Percentile 22.1 4 26.1 150 NA NA 
Particulate Matter Annual Highest 0.046 33 33.0 50 NA 50 

24-Hour Highest 0.57 71 71.6 NA 150 150 (PM10)  98th Percentile 0.45 71 71.5 150 NA NA 
Annual Highest 0.20 5 5.2 80 NA 80 
24-Hour Highest 2.4 5 7.4 NA 365 365 Sulfur Dioxide (SO2) 

 98th Percentile 1.9 5 6.9 150 NA NA 
24-Hour Highest 6.1 390 396 NA 30,000 NA 
8-hour Highest 28.3 390 418 NA NA 10,000 Carbon Monoxide (CO) 
1-hour Highest 291 390 681 NA NA 40,000 

NA= not applicable 
 a  See previous tables that show the maximum concentrations predicted with worst-case meteorology and the one year of hourly 1996 meteorological data from Pisco and Lima.  

 b  Background concentrations were based concentrations measured at the Project site.  

 c  Second highest concentration 
 d  98th Percentile or seventh-highest concentration for 24 hour averaging period (equivalent to the 2% value or 0.02 x 365 (number of 24-hour values in a year)). 
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Total Air Quality NO2 Concentrations 

The maximum total annual and 24-hour average NO2 concentrations for the Project and background 

are respectively predicted to be: 

− 7.0 µg/m3, which represents 7 percent of the annual World Bank Ambient Air Quality Guideline 

of 100 µg/m3; and 

− 28.2 µg/m3, which represents 19 percent of the 24-hour average World Bank Ambient Air 

Quality Guideline of 150 µg/m3. 

The maximum total air quality concentrations are also predicted to be below the Peru Air Quality 

Standards and U.S. Ambient Air Quality Standards that are equal to or higher than the World Bank 

Guidelines. 

Total Air Quality PM10, Concentrations   

The maximum total and 24-hour average PM10 concentrations for the Project and background are 

respectively predicted to be: 

− 33.1 µg/m3, which represents 66 percent of the annual average World Bank Ambient Air Quality 

Guideline of 50 µg/m3; and 

− 71.5 µg/m3, which represents 48 percent of the 24-hour average World Bank Ambient Air 

Quality Guideline of 150 µg/m3. 

These total particulate impacts are due mainly to the background concentration from monitoring data.  

The Project contributes less than 1 µg/m3 or less than 1 percent to the total impacts. The high 

background concentration of particulates are associated with wind blown dust and background 

sources (vehicle traffic).   

The maximum total air quality concentrations are also predicted to be below the Peru Air Quality 

Standards and U.S. Ambient Air Quality Standards that are equal to or higher than the World Bank 

Guidelines. 
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Total Air Quality SO2 Concentrations 

The maximum total annual and 24-hour average SO2 concentrations for the Project and background 

are respectively predicted to be: 

− 5.2 µg/m3, which represents 7 percent of the annual World Bank Ambient Air Quality Guideline 

of 80 µg/m3; and 

− 7.2 µg/m3, which represents 5 percent of the 24-hour average World Bank Ambient Air Quality 

Guideline of 150 µg/m3. 

 

Similar to the total air quality analysis for PM10 concentrations, these total SO2 impacts are due 

mainly to the background concentration from monitoring data.  The Project contributes less than  

30 and 5 percent to the total 24-hour and annual average concentrations, respectively. 

The maximum total air quality concentrations are also predicted to be below the Peru Air Quality 

Standards and U.S. Ambient Air Quality Standards that are equal to or higher than the World Bank 

Guidelines.  

Total Air Quality CO Concentrations 

There are no World Bank ambient air guidelines for CO concentrations.  The maximum total 

concentrations were compared to the Peru and U.S. ambient air quality standards.  The maximum CO 

concentrations for the Project and background are predicted to be: 

− 396 µg/m3, which represents 1.3 percent of the 24-hour average Peru Ambient Air Quality 

Standard of 30,000 µg/m3; 

− 418 µg/m3, which represents 4.2 percent of the 8-hour average U.S. Ambient Air Quality 

Standard 10,000 µg/m3; and 

− 684 µg/m3, which represents 1.7 percent of the 8-hour average U.S. Ambient Air Quality 

Standard 40,000 µg/m3. 
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These total CO impacts are due mainly to the background concentration from monitoring data.  The 

Project contributes less than 45, 10, and 2 percent to the total 1-hour, 8-hour, and 24-hour average 

concentrations. 

Conclusions 

Based on these results, the total air quality concentrations for NO2, SO2, and CO are predicted to be 

less than 20 percent of the ambient air quality guidelines or standards.  For PM10, the total air quality 

concentrations are predicted to be less than 66 percent of the guidelines or standards.  The Project 

sources contribute less than 1 percent to the total PM10 concentrations; the majority of the total 

concentrations is due to the background concentrations estimated from monitoring data.  Similarly, 

the majority of the total SO2, and CO concentrations are also due the background concentrations; the 

Project sources contribute 30 percent or less to the maximum total concentrations. 

As a result, the maximum total air quality concentrations due to the Project sources and background 

are expected to be well below and comply with the 1998 World Bank Guidelines, the Peru Air 

Quality Standards, and U.S. Ambient Air Quality Standards.    

4.1.2 Noise 

Construction Phase 

Noise impacts from construction of the Project will be temporary.  All construction activities will be 

carried out more than 6 kilometers from the nearest residences at Wakama Eco Beach or illegal 

dwellings at Nuevo Ayacucho Village. The construction camp located at the south end of the Project 

site is the only inhabited area near the source.  In the early stages of the construction of the Plant and 

Marine portions of the Project, work performed onsite will consist entirely of grading, surveying, soil 

boring, and test drilling required to determine specific geophysical characteristics.  Active 

construction will begin with site preparation work and will proceed in accordance with the project 

schedule.  Construction activity will be continuous until completion of the Project. 

Typical LNG plant construction equipment will be used, including light and heavy earth-moving 

equipment, large cranes, lighter mobile cranes and hoisting equipment, concrete placement 
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equipment, miscellaneous pumps and compressors, welding and metalworking equipment, and heavy 

trucks and other vehicles. 

There will be some construction activities, such as grading, compaction, and pile driving that will 

increase instantaneous and short-term ambient sound levels significantly.  Site preparation activities 

are relatively short in duration and could dramatically increase near ambient sound levels at the 

property boundary.  Construction of roads and piping will produce elevated noise levels for short 

periods, relative to the duration of the construction of the entire plant. 

The noise levels generated during the construction phase of the Plant and Marine Loading facilities 

are expected to be localized, intermittent, and of short-term duration.  The noise level is not expected 

to constitute a significant adverse impact.  Noise levels produced during construction may cause the 

limited wildlife in the area to migrate temporarily away from the Project site to areas were they will 

not be disturbed.   

Operation Phase 

Description of Sound Sources 

The noise impacts associated with the operations of the Project was calculated using KBR’s Plant 

Noise Modeling System (PNMS) combined with SoundPLAN, a commercial modeling software 

program.   SoundPLAN is an integrated software package used to determine noise propagation of 

industrial facilities.  

The basic plant noise model was developed and predictions made based on KBR’s project and field 

experience with similar design/capacity equipment.  The noise levels were predicted based on 

normally accepted levels of installed noise control, typical for facility of this design/capacity of likely 

noise levels at the sensitive receptors and/or at the property boundary during normal operation of the 

Plant (See Appendix 3).   

The modeling software utilizes the prediction methodology defined by the Engineering Equipment 

and Material Users Association (EEMUA) and the CONCAWE, the oil companies’ European 

organization for environment, health and safety protection in the CONCAWE report: ”The 
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propagations of Noise from Petroleum and Petrochemical Complexes to Neighboring Communities”, 

1981. 

Total and A-weighted Sound Pressure Levels (SPLs) were calculated.  Short-term (15-minute Leq) 

background noise levels were measured for this Project during a 24-hour monitoring interval and 

were used in the program to calculate overall SPLs (See section 4 of Chapter III). 

Equipment noise limits for the Project were based on a general requirement of 85 dB(A) @ 1 meter 

from equipment casings or surfaces.  

Noise source levels were entered as octave band frequencies for the sound power levels of each unit 

or piece of equipment described below: 

− Pumps and drivers 

− Compressors and drivers 

− Compressor suction/discharge, and recycle piping 

− Air coolers 

− Generators and drivers 

− Fired Heaters 

Valves and downstream piping were not included in the noise model.  The above equipment noise 

levels are estimates.  The review and verification of all vendor noise data will take place, as the 

Project proceeds and vendor data becomes available. 

A background value of 40 dBA was selected as representative of the average short-term noise level 

during the daytime and 30dBA for nighttime around the area of the proposed PLNG Plant.  The 

average short-term background noise level was measured for daytime and nighttime was 64 and 

62 respectively at Noise Monitoring location NM-2, near the highway. These levels generally reflect 

higher activity of traffic on the Pan-American Highway, which was observed during the 24-hour 

continuous monitoring.  Measured daytime background noise levels at Wakama Eco Beach and the 

illegal Nuevo Ayacucho Village were 53 and 58 dBA, respectively and while nighttime 

measurements at these locations were measured at 55 and 58, respectively. 
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The noise levels and octave band analysis for the PLNG Plant impact analysis are generally 

conservative; that is, the model calculates the noise impacts at assigned receptors assuming that all of 

the identified noise sources are operating above their actual octave band frequencies.  Therefore, the 

impact results of the model may be considered worst-case scenario and are typically greater in 

magnitude than that measured in the field. 

In the vicinity of the Project, the major noise source is the Pan-American Highway, which creates 

intermittent noise during its normal daytime and nighttime hours when traffic is generally heavier.  

Other than the highway source and wind and surf sources, there are no other continuous major noise 

sources in the area of the proposed Project. 

Noise Impact Analysis Results 

Figure 1 represents the isopleths of dBA that are predicted for the proposed Project.  The isopleths are 

indicated in 5 dB(A) increment, starting at 40 db(A). 

Table 12 present the background ambient noise level measured in the vicinity of the site and Figure 2 

present the location of nearest receptors located at 6 kilometers south of the Project site and east of 

the Panamerican Highway at the illegal Nuevo Ayacucho Village and west of the highway Wakama 

Eco Beach. 

The predicted sound level impacts at the Property boundary as shown on Table 12, indicate that the 

noise levels resulting from the normal operation of the Plant do not exceed the World Bank Noise 

Guidelines of 70 dB(A) (day and night) for industrial land-use categories or 55 dB(A) (day)/  

45 dB(A) (night) for residential, institutional and educational categories. 

The predicted sound level impacts for the permanent community range from less than 40 dB(A) and 

in compliance with the World Bank Guidelines for residential receptors.   

The predicted sound levels resulting from normal PLNG Plant operations at the illegal Nuevo 

Ayacucho Village and Wakama Eco Beach site are 37 and 24 dB(A) which are considerably lower 

than the background noise measured .  
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Figure 1  Isopleths of dB(A) Predicted for the PLNG Plant Area, Pampa Melchorita 
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Table 12  Predicted Noise Levels and Measured Ambient Noise Levels at Receptors for Night Time 

(22:00-7:00) 

Coordinates 

(Meters) 
Location 

East North 

Predicte
d Noise 
Levels 
dB(A) 

Measured 
Ambient 

Noise 
Levels 
dB(A) 

Description 

NM1 358862 8535703 57.1 30.6 
Northwest from 
Metereological Station at 
Pampa Melchorita 

NM2 360092 8536401 53.6 62.3 

Northeast From 
Meteorological Station at 
Pampa Melchorita. East 
border of Panamerican 
Highway 

In-Plant 

NM3 359905 8534879 60.7 29.8 
Southeast from 
Meteorological Station at 
Pampa Melchorita 

NM4 361768 8532578 36.5 52.8 

At K172+500 m on 
Panamerican Hwy near to 
North end of “Nuevo 
Ayacucho” settlement. Residential 

NM5 362235 8530613 25.4 58.4 
At North end of Wakama 
housing resort 
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4.1.3 Soils and Landforms 

Construction Phase  

The most significant impact during the construction of the PLNG Plant is related to the alteration of 

the landforms from activities related to site preparation during the construction of the land based 

infrastructures such as: tank area, process area, internal accesses roadways, permanent buildings and 

temporary laydown areas. The PLNG Plant will be constructed on a greenfield of 521 hectares, which 

is currently composed of sand dunes and gently rolling hills, which are typical characteristics of the 

Peruvian coastal desert (see Section 2, Chapter III). The modification of landforms will result from an 

estimated material that will be removed (cut material) of 6,250,000 m3 and the structural fill that will 

be utilized in cut areas beneath foundations and bases of the new structures.  The estimated structural 

fill (fill material) utilized will be 1,155,000 m3. The earthwork activity will be carried out within the 

first one and one-half years of the construction period. 

The alteration of the physical and chemical quality of the soil by accidental hydrocarbon spills during 

the construction (machinery, equipment and motor vehicles) is estimated as a slightly significant 

impact since during the maintenance, on-site repair and fueling activities appropriate control and 

handling measures will be applied for counteracting these types of incidents.  

Operation Phase  

The impacts during the operation of the PLNG plant are related to the potential changes on the 

coastline morphology as a result of altered sediment transport caused by the construction of the 

breakwater that will be constructed 1.3 kilometers from the beach on the isobath of 14 meters depth.  

This breakwater structure has been designed to reduce or eliminate the wave action during the LNG 

loading.  The breakwater structure may result in the alteration of sediment transport that may have the 

potential to gradually lead to changes in the beach morphology in the area of influence north and 

south of the trestle.  

The alteration of the physical and chemical quality of the soil by accidental hydrocarbon spills or 

other process-related substances during the operation of the Plant is estimated as a slightly negative 

impact.  In the Plant, all the process areas will be connected to an API/CPI separator system and, the 
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LNG Storage Tanks will have a secondary containment structure with capacity for containing up to 

110 % of the volume of the largest tank stored in the containment system.  

Earthquake Hazard 

The Project site is located in a seismically active region of Peru and may be subjected to moderate to 

severe earthquakes during the life of the Project. The Project site lies in a high seismic zone within a 

Modified Mercallli (MM) scale of X to XI, which is equivalent to a level 8.0 on a Richter scale.  This 

zone is considered a major seismic risk with potential for major damage and thus would require that 

the project structures and equipment be designed and built to Unified Building Code (UBC) Zone 4 

criteria, vol. 2, Chapter 16, Division IV (Earthquake Design).  LNG structures and systems shall be 

designed to a higher standard to resists earthquake forces in accordance with NFPA 59A.  LNG 

Storage Tanks have been designed in accordance with API 620 and their anchorage with Appendix E 

of API 650 Zone 4 and Appendix L of API 620.  

Tsunami/Flood Hazards 

Because the site is located in an arid area of Peru, no impacts from flooding are anticipated. The 

Project site will be designed to provide adequate stormwater protection and will be sloped and graded 

as necessary for effective drainage. Other climatic events such as snow, hail or cyclones activity in 

the area are rare.  

The PLNG Plant and the LNG Storage Tanks are located at an elevation of 135 and 127 meters above 

sea level (masl), respectively and are sufficiently elevated to withstand a tsunami. The trestle will be 

designed to withstand the force of a tsunami wave and associated currents.    

4.1.4 Water Resources  

Construction Phase  

During the construction phase, water will be used for dust control, soil compacting and concrete mix. 

Water required for these activities will be extracted mainly from the lower part of the Cañete River, 

while the desalination plant that will supply water required for the PLNG Plant operation is being 
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constructed. It is estimated that the water volume that will be extracted daily from the Cañete River 

during the first year of construction will be approximately 200 m3, which will be transported by tank 

trucks to the Project site.  

The water volume required for the hydrostatic tests will be supplied by the desalination plant and will 

be re-used to complete all the necessary hydrostatic tests. The maximum water volume required for 

testing of one of the tanks is 64,900 m3. 

The impact on the water quantity is considered slightly negative because the water volume required 

for the construction that will be extracted from the lower reaches of the Cañete River; but, it will not 

compete with other uses of the resource in the area, and will not affect the seasonal variations of 

flows in the river or the eco-system conditions during these lower periods. 

The marine construction activities will produce a temporary increase in the turbidity of the seawater. 

The degree of re-suspension of the material in the water (turbidity plume) is related to several factors 

such as sediment characteristics (type of material and size), oceanographic characteristics (sea 

currents, mainly) prevailing during the execution of the marine activities and the type of construction 

and methods used (see Chapter III, Section 2). The turbidity plume can adversely affect the marine 

species and habitats causing a reduction of light and obstructing the respiratory mechanisms of the 

marine species. The effects of the turbidity plume analyzed according to the above referenced factors, 

indicate that the impact can vary from a negative to slightly negative. This takes into consideration 

that the oceanographic characteristics in the area have a seasonal variation and the species and 

habitats of the study area have some level of tolerance to the increase of suspension materials and to 

the light reduction and their ability to migrate to avoid temporary increases in turbidity. The proposed 

dredging of the navigation channel, followed by the construction of the breakwater are considered to 

be the activities generating the type of impact defined above. 

The alteration of the physical and chemical quality of the water by accidental hydrocarbon spills 

(fuel, grease and oils) or other substances from work barges and ships, equipment and machinery used 

during the marine construction activities are considered as a slightly negative impact. All possible 

precautions will be taken during the construction of the Project to avoid hydrocarbon spills.  The 

potential for a spill will be minimized by using trained fuel handling personnel, establishing spill 
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prevention procedures and maintaining spill cleanup equipment in accordance with the  contingency 

plan. 

Operation Phase  

All of the water required for the operation of the plant and for providing for the needs of staff and 

other personnel will be processed from raw seawater.  Seawater will serve as the only source of water 

for the PLNG Plant.  A Reverse Osmosis (RO) Unit will produce fresh service quality water for 

storage.  This service water will be used for the Drinking Water System, Demineralizer Water 

System, Service Water and Firewater.  The primary source of firewater for the PLNG Plant will be 

service water with seawater available as a back-up. 

Water will be supplied to the desalination plant by two water pumps, each having an average rate of 

80 m3/hour. The water requirements for the operation are described in Chapter II; the total demand of 

water for the operation will be 30 m3/hour (5 m3/hour for drinking water, 6 m3/hour for demineralized 

water for the process, 12 m3/hour for drinking water for the employee camp, and 7 m3/hour for 

diverse uses). 

The fire-fighting system of the PLNG Plant can supply 5,819 m3 of water, which will be produced in 

the desalination plant (this volume will be stored in a surface tank). It is estimated that this volume 

will supply the system for 4 hours and then will additionally have a back-up seawater source designed 

for supplying 900 m3/hour.  

The impact on the water quantity required for the operation is considered as non-significant, since the 

water volumes required will be extracted from the sea and will not compete with other uses of the 

resource in the area, and also will not be a detriment to the resource supply.  

The impacts related to the management of surface drainage and discharge of effluents from the PLNG 

Plant during the operation phase are considered as slightly negative; however, the magnitude of the 

effect will be reduced in a short-term when all the systems designed for its management and treatment 

are completely stabilized and the monitoring of the effluent discharge parameters for ensuring the 

compliance with both Peruvian and international discharge standards are implemented in order to 

establish adequate controls.  
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The environmental management and treatment systems that will be utilized during the operation of 

the PLNG Plant are described in general terms below:  

Industrial and Domestic Wastewater Discharges 

During operation, the Project will generate the following streams of industrial and domestic 

wastewater discharges from the plant, and equipment:  

− Dehydrator condensate;  

− Desalination Unit effluent; 

− Laboratory wastewater;  

− Drainage from specific process drains, sumps, and curbed areas; and 

− Sanitary effluent. 

A potential impact to the water environment is the discharge of contaminated water to the sea.  

However, the Project has been designed to include the following treatment systems for residual 

waters prior to discharge: 

− An API oil/water separator for surface water runoff contaminated with oil and grease,  

− An CPI separator for hydrocarbon liquids from processes, 

− A slop oil storage tank to hold waste oils until they are removed to offsite recycle or disposal, and 

− Sanitary sewage treatment units will be used to treat sanitary waste from the permanent 

employee camp, and to treat sewage from plant facilities. 

Waste streams from the desalination unit consist of concentrated brine (less than 50 m3/hr), and filter 

backwash from the desalination unit (intermittent flow).  All other continuous waste streams are 

discharged to sea after treatment through the CPI and API separator. 

Water collected from the process areas and utility areas will be routed to the API oil/water separator.  

Oil effluent from the oil/water separator is then routed to the CPI separator and then to a slop oil tank.  
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The slop oil stored in the tank is then trucked to the plant incinerator or for offsite disposal at an 

approved recycle/disposal facility.  

Sanitary waste collected at the employee camp and at the PLNG Plant facility will be treated in a 

sewage treatment plant and the treated effluent will be used for site irrigation. The treated sanitary 

sewage from the PLNG Plant and permanent camp has a design capacity of 30 and 50 m3/day, 

respectively.  

PLNG Plant effluent will be monitored to ensure compliance with the World Bank Guidelines for 

Liquid Effluents for Process Wastewater, Domestic Sewage and Contaminated Stormwater Discharge 

to Surface Waters and the Peruvian effluent limits for those parameters applicable to this type of 

industry.   

4.2 Biological Environment  

4.2.1 Terrestrial and Marine Flora and Fauna  

Construction Phase  

The PLNG Plant will occupy approximately 521 hectares of land, of which approximately half of the 

site area will be used for infrastructure and roadways.  The vegetation present at the site consists 

predominantly of Tillandsia latifolia with an approximate coverage of 2,500 m2 on the total area of 

the plant of 521 hectares (less than one-half of one percent of the plant area). Tillandsias (a bromeliad 

species), is an endemic air plant that grows on the ground in sandy soils. A portion of this vegetation 

lies within the location of the proposed construction of the access roads, process units and 

administrative offices for the Plant, and will be removed where necessary to a nursery area for storage 

and re-planting until construction completion. This impact is considered as slightly negative. 

Though no formally designated marine critical habitats exist near the Project site, and the benthic 

survey revealed no seagrass communities, nor significant sensitive communities in the proposed 

trestle/breakwater area, there are benthic and planktonic communities offshore of the Project site.  

Some of these communities will be lost though displacement by the LNG trestle, breakwater and 

mooring structures, and from the associated obstruction of light to the benthic communities.  Other 
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disturbances and impacts may occur from sediments suspended during construction of the trestle, 

navigational channel, and; breakwater and mooring structures.   

The effects of substrate removal, loss of area, and turbidity increase are considered as highly negative 

which will result in a temporary decrease of fisheries in the construction area and a migration to areas 

outside the area of disturbance.  However, these impacts will occur during a short-term (during the 

construction phase) and will be subsequently replaced by the re-establishment of new benthic and 

planktonic communities that will adapt to the new habitat conditions (during the operation phase).  

This re-establishment of new communities is considered a positive impact, in that the new habitat 

conditions formed will provide opportunistic species that are of interest to the local fisherman with 

favorable conditions. 

Table 13 presents a list of the dominant benthic and planktonic species identified during the analysis 

of the communities in the intertidal and subtidal zones located in the direct area of influence during 

the construction of the project (see Chapter III, section 3). Table 14 presents a list of typical fish 

catches in the direct area of influence. 

Table 13.  Dominant Benthic  and Planktonic Species Determined in the Study Area  

Species of the Inter-tidal Zone  
Mollusca Donax marincovichi 

Glycera sp. 
Polichaeta 

Hemipodus triannulatus 
Excirollana braziliensis 

Crustacea 
Emerita analoga 

Species of the Sub-tidal Zone  
Anthozoa Actina 
Turbellaria Turbellario 

Nassarius gayi 
Xanthochorus buxea 
Sinum cymba 
Donax marincovichi 
Semmimitylus algosus 

Mollusca 

Mulinia edulis 
Magelona Polichaeta 
Diopatra rhizoicola 
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Species of the Inter-tidal Zone  
Pherusa sp 
Syllis sp 
Cossura sp 
Nereis sp 
Nepthys ferruginea 

 

Parandalia fauvelli 
Isocheles pacificus 

Crustacea 
Cumacea sp 

Asteroidea Ophiuroidea 

 

Table 14  Typical Fish Species Captured in the Study Area 

Common Name Scientific Name 

Cachema or Ayanque Cynoscion anales 

Chita Anisotremus scapularis  

Curaca or Babunco Doydixodon laevifrons 

Guitarra Rhinobatos planiceps 

Jerguilla or Samba Aplodactylus punctatus 

Lenguado Paralichthys adspersus 

Lisa Mugil cephalus 

Lorna Sciaena deliciosa 

Bobo or Mismis Menticirrhus ophicephalus 

Mojarrilla Stellifer minor 

Pampanito Peprilus medius 

Pastelillo Psammobatis brevicaudatus 

Pejerrey Odonthesthes regia regia 

Raya Myliobatis peruvianus 

Tramboyo Labrisomus sp. 

Tollo Mustelus spp. 

Zorro Albula culpes 
 

Several species of marine fauna (birds, mammals and reptiles) have been seen at the project site.  

These species are included in conservation ranking established in the Peruvian regulations and in 
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international conservation agreements (See Table 15). These species identified in the conservation 

lists do not feed or nest in the project areas however, the project site and its surroundings provide a 

temporary migratory route to these species. These species are all capable of relocating to other areas 

once the site preparation activities commence. The impacts on these species are considered slightly 

negative.  

Table 15 presents the conservation ranking list of rare, vulnerable and protected marine fauna species 

established in the Supreme Decree 013-99-AG of Peru and by international agreements: Convention 

of Migratory Species of Wild Animals (CMS) and Convention of International Trade of Endangered 

Species of Wild Fauna and Flora (CITES). 

Table 15 Species of Marine Fauna and Conservation Ranking  

Scientific Name Common Name Peru International 
BIRDS 

Phalacrocórax buoganvillii Guanay Vulnerable   
Sula variegate Piquero Vulnerable   
Pelecanus thagus Pelicano Vulnerable   
Pandion haliaetus Águila pescadora  CMS app II 
Heamatopus palliates Ostrero común Rare   
Larus dominicanus Gaviota dominicana Vulnerable   

MAMMALS 
Otaria flavescens Lobo chusco Vulnerable CMS appendix II 
Lontra feline Gato marino, Nutria (1) Endangered CMS app. I; CITES app I 
Tursiops truncates Bufeo Protected (3)   
Delphinus sp.  Delfín nariz de botella Protected (3)   
Phocoena spinipinnis Marsopa espinosa Protected (3)   

REPTILES 
Chelonia mydas Tortuga verde (1,2) Vulnerable CMS app. I; CITES app I 

Dermochelys coriacea Tortuga dorso de cuero 
(2) Vulnerable CMS app. I; CITES app I 

Notes: (1) Specie registered by references or direct surveys with fisherman  
  (2) Specie registered by remains observed during field work   
  (3) Law 26585 (4/9/1996) 

 

Operation Phase  
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During the operation phase, the most significant impacts of the marine ecosystem are the new 

substratum conditions, established around the trestle, breakwater and the navigation channel and its 

re-colonization by an opportunistic biota adapted to the new conditions. This impact, previously 

mentioned, is considered a positive impact since it will provide for new fish habitats and hatcheries 

for species of interest to the local fishing community.  

During the life of the Project, the navigational channel may require maintenance dredging. The 

impacts associated with the routine maintenance will be infrequent in of short-duration.  

The changes in the structure and the composition of the benthic and planktonic communities caused 

by a new substratum will effect the type and quantity of fish caught in the littoral zone. The species of 

fishes typically caught in the zone will present a change in their structure and composition. This 

impact to the modification of the substratum is considered as positive impact since the type of fish 

caught attracted to this new habitat includes species having a greater commercial interest to the local 

fishing community (see list of fishes in Table 14). 

Other improbable impacts considered as moderately negative during the operation phase are, the 

alteration of physical and chemical quality of the seawater related with accidental releases of non 

controlled substances during either the plant operations or accidental releases of hydrocarbons during 

loading operations.    These potential impacts will not appear during the operation stage of the project, 

with the implementation of designed control measures for drainages, effluents and spills at the PLNG 

Plant and at the loading and unloading operations.     
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4.3 Social, Economical and Cultural Environment  

4.3.1 Social 

Construction 

Alteration in the Demographic Composition (Induced Migration)  

During the baseline studies, Golder observed that areas close to the Project site exhibited a pattern of 

population invasion (induced migration) characterized by the proliferation of sub-standard settlements 

on properties belonging to the Ministry of Agriculture (due to the proposed Plantanal Irrigation 

Project).  This population invasion is caused by the migration of individuals and families from coastal 

and mountain regions of the country in pursuit of property and employment.  The main characteristic 

of these settlements is that very few people live on these properties.  The invaders usually install 

small shelters on these properties, not to inhabit, but to lay claim to the land and a small group of 

people guard the “invasion” in areas close to the Panamerican Highway.  The groups of people in 

charge of guarding the “invasion” work in shifts to accomplish the task. There is some evidence that 

these settlers have been organized by land speculators who are hoping to capitalize on any eventual 

development in the zone by forcing any prospective developer to relocate them or to buy their 

property. 

The commencement of the construction of the Project will likely increase the migration of people 

looking for employment and will likely accelerate the invasion of lands in the vicinity of the project 

area.  This type of impact is considered as moderately negative during the construction phase. 

Alteration of the Local Customs  

The arrival of people, with different customs, from other regions of the country will interact with the 

local communities near the project site and may alter the pre-established local customs and social 

relations system.  This construction phase impact is considered as moderately negative, during the 

initial construction phase.  The inter-relation impacts will decrease as soon as the non-local labor is 

housed in the employee camp installed on the plant property.  The construction of the pioneer camp 
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will occur almost immediately virtually eliminating any interaction with the local community.  Once 

the camp is installed the impact will be considered as slightly negative.  The frequency of interaction 

between the foreign and the local population will be more frequent initially when the construction 

begins and will diminish as the construction of the project starts to end, at which time the interactions 

between the local community and construction personnel will cease.  

Nuisances to the Population 

The terrestrial and maritime transportation of equipment, machinery and supplies to the project site 

will create temporary nuisances to the population.  The terrestrial route that will be mainly used 

during the construction phase will be the Panamerican Highway from Pisco (San Martin Port) to 

Melchorita.  This route, which already has a high volume of vehicle traffic traveling from the 

southern region of the country, crosses the western edge of the city of Chincha creating a slight 

impact from the additional transportation of equipment, materials and personnel and the potential 

increase of accidents.  Control measures will be implemented to minimize the impacts associated with 

these activities. 

The maritime routes related to this impact are the transportation of materials by sea to the ports of San 

Martin or Callao and the transportation, and installation of materials for the breakwater.  A portion of 

these routes may be in areas traditionally used by artisanal fishermen, which will increase the risk of 

collisions and the potential destruction of their fishing nets.  Control measures will be implemented to 

reduce this effect to a minimal level.  One of the measures is to inform the fishing community about 

the schedules of maneuvers and transit by seaway.  This construction impact is considered as slightly 

negative. 

Interruption and Deterioration of the Road Infrastructure 

The interruption of the normal traffic patterns during the construction of the project will be caused by 

transporting oversize and large heavy equipment and machinery exceeding the current weight limits 

of the road bridges (see Chapter II).  To accommodate these loads, the bridges will be reinforced or 

modified if it is necessary as a result of the study to be submitted to and approved by Ministry of 

Transportation and Communication.  This construction impact is considered as moderately negative 

and temporary. 
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Access Restriction to Fishing Zones 

During the construction of the marine facilities, access to a limited portion of the beach will be 

restricted.  The access is restricted to protect the fishermen population and casual passers-by from the 

hazards related to the construction of a project of this magnitude.  The access and transit restriction of 

a limited portion of the traditional fishing zone to artisinal fishermen in Playa Melchorita is 

considered to be moderately negative impact. 

Operation 

Access Restriction to the Fishing Zone 

The access through the plant and its marine installations during the operation phase will be restricted 

because of risk management concerns to the operation of the Plant and its installations and the safety 

of any personnel (fishermen, passersby and workers) in the area.  Two alternative access routes will 

be provided to the fishermen, in a way that they can have access to the shoreline on the north and 

south side of the plant.  If the fishermen decide to transit the area, they will require more time to 

travel around the boundaries of the new plant.  Restricted access to a limited portion of the historical 

fishing area of artisanal fishermen in Playa Melchorita is considered as moderately negative impact 

during the operation phase for the exclusion to a small group of approximately 40 - 50 artisanal 

fishermen from a small portion (1.5 km) of their usual fishing areas that extend for more than 

50 kilometers.  

Fishermen in boats will have a short detour around the trestle and loading terminal. 

4.3.2 Economic 

Construction 

The proposed Project will result in a capital investment of the PLNG Facility of $969 MM U.S. and a 

$865 MM U.S. investment will be made for the development of the Camisea Gas Fields and the 

expansion of the gas pipeline for a total capital investment in Peru of appoximately 

$1,834 MM U.S.  The local component of this investment is $736 MM US and will result in an 
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increase in the Gross Domestic Product (GDP) of Peru by an estimated 0.5% per year during the 

construction phase from 2004 to 2007.  For the all of the reasons mentioned, the effects of the 

construction phase are considered as highly positive. 

Increase in the Tax Revenue and Fees  

At regional and national level, the importing of equipment and materials for the construction of the 

plant will also represent an increase of the tax collection by customs.  The impact from an increase in 

income tax revenues and royalties to the corresponding region associated with the Project will be 

highly positive, and it will affect regional and national levels.  

Increase of the Demand of Goods and Services 

At the national level, benefits will be derived from the development of the LNG Export Project, the 

development of the Camisea Gas Field and the expansion of the gas pipeline.  The Project will cause 

a general increase in business activity, which will affect local, regional and national economies in a 

positive manner.  The production and sale of LNG provides a diversification of industry beyond the 

traditional agriculture and agro-businesses in the area, as well as increasing the potential of 

developing complimentary industries in other sectors of the regional and national economy.  

The construction phase of the Project will generate an increase in the demand for goods and services 

directly and indirectly associated with the project.  This increase in demand will enhance the local 

economy by the production of goods and supplies of construction materials, local support services 

(hotels, restaurants, transportation, stores, warehouses) and an increase in trade among the districts.  

The Project will require a high standard of goods and services and therefore this demand will result in 

an increase in the quality and the supply of some goods and services offered locally. For the all of the 

reasons mentioned above, the effect on goods and services of the construction phase is considered as 

highly positive.  

Job Creation  

Considering the limited availability of jobs at the local level, the construction of the plant provides a 

new source of employment, that could increase per capita income in the local area of influence, and 



PERU LNG S.R.L. 53 029-4217 
LNG Export Project   July, 2003 
Pampa Melchorita, Perú  Chapter IV 
 

Golder Associates 

could result in an indirect benefit to traditional sectors such as the local fishing and agriculture by the 

increased demand of these goods.  The creation of new employment opportunities will allow an influx 

of capital to areas that have been traditionally lacking of funds to meet the basic necessities.  Such 

increases in employment may likely lead to the improvement of social conditions such as housing, 

health, education, etc. 

The construction of the Project will require skilled as well as semiskilled laborers and a certain level 

of training to meet the requirements of the construction activities that will assists in raising the level 

of skills of the local community.  Training provided to employees hired or contracted during the 

construction of the Project will provide useful skills that can be applied to other industries and/or 

similar projects.  

This impact is significant considering the fact that in the 1993 census, construction and factory 

workers represented 8.73% of the Gainfully Occupied Population (GOP) of Cañete, while the mid-

level technicians were 3.13% and the unskilled workers represented the 33.88% of the GOP of 

Cañete.  In Chincha, construction and factory workers represented 10.8% of the GOP of the province, 

mid-level technicians represented 3.86% and the unskilled workers represented the 21.1% of the GOP 

of Chincha.  The construction of the plant will provide the opportunity for the local labor force to 

obtain better training levels and work specialization, which may result in improved marketable skills. 

The various construction activities will provide employment to a variety of workers throughout the 

3 and one-half year- construction period.  The direct on-site labor demand is estimated at 120 workers 

for the first year, 1,324 workers for the second year, 2,670 workers for the third year and 670 workers 

for part of the fourth year. 

The Peruvian Association of Construction – “Cámara Peruana de la Construcción” (CAPECO) 

estimates that construction activity generates at least 5 indirect jobs for each direct job position. 

Therefore, the induced jobs derived from the construction of the plant can be estimated as follows: 

600 works for the first year, 6,620 for the second year, 13,350 for the third year and 3,350 for part of 

the fourth year.  In June, the consulting firm, Macroconsult, completed a separately commissioned 

study entitled "Impacto Economico del Proyecto de Exportacion de Gas Natural Licuado de Camisea" 

in which they estimated that the Project (gasfield, pipeline, and LNG plant) would imply the creation 

of an average 35,000 direct and indirect jobs in Peru for each year during the period 2004 to 2007.  A 
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portion of these jobs will be from the local area.  It is estimated that the impact on the area of 

influence from locally hired workers and services during the construction phase will exceed $6MM. 

The temporary increase in employment in the area both directly and indirectly (induced) during the 

construction phase will result in a labor demand approximately equivalent to 30 % of the GOP of San 

Vicente de Canete (estimated at 50,048 in 1993) or approximately 50% of the GOP of Chincha 

(estimated at 39,451 in 1993).  For the all of the reasons mentioned above, the effect of job creation 

during the construction phase is considered as highly positive. 

Alteration of the Income Derived from Artisanal Fishing 

The decrease of a limited area of available coastline might imply a reduction in the size of the fish 

catch available for sale, and potentially reduce the income derived from fishing.  However, with the 

mitigation measures proposed consisting of providing access to the beach at the north and south ends 

of the plant property and transportation around the Plant at designated hours, the time required for 

traveling to the fishing areas near the Plant will not reduce the available fishing time for the local 

fisherman.  For this reason, this impact is considered as a moderately negative for the forty or so 

fishermen who have transited the property in the last year. 

Operations 

The impact of the Project to the Peruvian economy, considering investment, value of production and 

other related investments, is $4,900 MM (present value) U.S. for the period 2004 to 2026.  The 

production of LNG for export will allow Peru to become a net exporter of energy.  The export project 

will generate an annual production of 6,700 million cubic meters of gas.  It is estimated that this 

production can be maintained during a 20-year period and therefore tax revenues and royalties 

associated with the Project will continue during the same period of time.  For the all of the reasons 

mentioned, the effects of the operation phase is considered as highly positive.  

Increase in the Tax Revenue and Fees 

The operation of the plant will provide an increase in tax revenues that the local government of San 

Vicente de Cañete will receive through taxes that will be paid by PLNG as proprietor of the Plant and 
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its facilities.  San Vicente de Cañete is a district that receives tax revenue and Funds of Municipal 

Compensation (Fondos de Compensación Municipal) and thus, their revenues depend on the property 

taxes, contributions and other municipal taxes collected, which at present are not significant.  

Currently Cañete’s largest source of revenue is derived from the sale of beach lots to private 

development companies.  It is estimated that the annual tax bill (impuesto predial) related to the plant 

site will be in excess of $26M per year.  The revenue will consist of permit fees and property taxes.  

This effect is considered highly positive since the construction of the plant will increase the revenues 

that the local government of San Vicente de Cañete will obtain.  

Increase of the Demand of Goods and Services 

The operation phase of the Project will generate an increase in the demand for goods and services 

directly and indirectly associated with the project.  This increase in demand will enhance the local 

economy by the production of goods and supplies, local support services (hotels, restaurants, 

transportation, stores, warehouses) and an increase in trade among the districts.  The Project will 

require a high standard of goods and services and therefore this demand will result in an increase in 

the quality and the supply of some goods and services offered locally. For the all of the reasons 

mentioned above, the effect on goods and services of the operation phase is considered as highly 

positive.  

Job Creation 

The Macroconsult study June 2003 "Impacto Economico del Proyecto de Exportacion de Gas Natural 

Licuado de Camisea" estimated 3,000 direct and indirect jobs within the local area during the period 

of plant operation phase from 2007 to 2026.  During the operation phase, it is estimated that 

approximately 75 permanent jobs drawn from the local area will be needed for facility requirements.  

It is estimated that the economic impact on the area of influence from these locally hired workers 

during the operation phase will exceed $125M per year.  For the all of the reasons mentioned above, 

the effect of job creation during operation phase is considered as highly positive. 
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Alteration of the Income Derived from Artisanal Fishing 

The decreased available coastline might imply a reduction in the size of the fish catch available for 

sale, and potentially reduce the income derived from fishing.  However, with the mitigation measures 

proposed consisting of providing access to the beach at the north and south ends of the plant property 

and transportation around the Plant at designated hours, the time required for traveling to the fishing 

areas near the Plant will not reduce the available fishing time for the local fisherman.  For this reason, 

this impact is considered as a moderately negative for the forty or so fishermen who have transited the 

property in the last year. 

The construction of the marine terminal facilities and breakwater will serve to create a natural 

breeding ground for fish and other marine life in a manner similar to an artificial reef.  As a result, the 

fish takes for the artisanal fishermen will ultimately be impacted positively.  This impact will be 

moderately positive. 

4.3.3 Cultural  

Alteration or Destruction of the Archaeological Heritage  

During the preparation of the baseline studies, detailed and extensive archaeological surveys of the 

521 hectares that will be occupied by the Project and its facilities was performed.  The results of this 

survey show that the possibilities of finding archaeological resources in the areas where earthworks 

will be performed are very low and thus, no impact will be produced.  However, proper precautions 

will be taken during the earthwork in case unexpected archaeological elements are found in the 

subsoil. 
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1.0 INTRODUCTION 

This chapter describes the Social and Environmental Management Plan for the construction and 

operation of the LNG Export Project at Pampa Melchorita. This Plan incorporates the proposed 

measures for mitigation, control, prevention, protection and compensation of the different social and 

environmental impacts identified during the different stages of the environmental assessment study 

(see Chapter IV).  The mitigation measures are associated with programs for management, monitoring 

and follow-up, health and safety, and plant closure. 

The programs and plans that together make up the Social and Environmental Management Plan have 

been presented as data sheets according to the various project activities as a means to provide a 

readable understanding of the proposed measures as well as easy access for implementation when 

required. At the same time, the format of the data sheet allows this chapter to be used as a guide for 

environmental compliance for the project.  The data sheets are structured in a sequential manner as a 

checklist for the environmental aspects that will apply to various activities undertaken during the 

project. Separate plans are provided for the construction and operation phases to show the issues and 

measures that are planned to be taken. 

The implementation of the Social and Environmental Management Plan established for the project is 

within the framework of the overall PERU LNG S.L.R (PLNG) policies.  Such that, the Social and 

Environmental Management Plan foreseen for the project provides a mechanism to verify that the 

environmental policy of PLNG is complied with. 

In general terms it should be noted that the Social and Environmental Management Plan prepared for 

the Project incorporates the mitigation measures that were identified during the environmental impact 

assessment and the public consultation. 

Construction work will be performed by PLNG Company and its prime Contractor and many 

subcontractors using standard construction practices in all areas in undertaking all specific tasks.  The 

impact assessment of the Project is based on the hypothesis that these construction practices will be 

fully implemented by PLNG and its Contractor.   In many cases these measures represent Best 

Management Practices (BMPs) that are widely recognized internationally and applied to major 

projects.   
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2.0 PLNG ENVIRONMENT, HEALTH AND SAFETY AND COMMUNITY RELATIONS 

POLICIES AND GUIDELINES  

The Environmental, Health and Safety (EHS) and Community Relations policies and programs for 

the PERU LNG S.R.L. (PLNG) are fully described in the following sections. 

2.1 EHS Policy 

PLNG is committed to safety, health and environmental protection for its employees, customers, local 

communities and others who may be affected by its varied operations. 

The Company will: 

•  to the fullest extent practicable conduct its operations in a manner that protects the safety and 
health of its employees and the public, avoids adverse impact on the environment and mitigates 
unavoidable impact of its operations on the environment; 

•  advise and train line managers in safety, health and environmental requirements and hold each 
line manager accountable for compliance with this policy as it relates to his/her area of 
responsibility; 

•  provide its employees with adequate training and education in safety and environmental matters 
and hold each employee accountable for compliance with this policy in performing his/her 
assigned tasks; 

•  comply with all applicable safety, health and environmental laws and regulations; 

•  provide technical and legal support to those line managers responsible for compliance with this 
policy; 

•  encourage timely communication  of safety, health and environmental incidents and issues; 

•  encourage employees to communicate their concerns to management about any unresolved safety, 
health and environmental risks they might have identified in the Company’s operations; 

•  conduct safety and environmental reviews of Company operations in order to evaluate 
compliance  with this policy;  
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•  provide a copy of this policy to the Company’s Contractor and notify them that they and their 

subcontractors will be expected to perform all work for the Company in compliance with this 

policy. 

2.2 EHS Management System 

The PLNG EHS Management System it is based on the following components:  

A. Management Leadership, Commitment and Accountability 

Management will provide the leadership, establish the framework and provide the resources for 

implementation of EH&S Systems.   Management will provide visible support, commitment, and 

require accountability at all levels throughout the organization 

A system for the management of EH&S will be established, communicated and supported at 

every level in the organization.  PLNG and its subsidiary companies will participate and 

become involved in the EH&S Management Systems process.  Methods and experiences will 

be shared across the organization.  Management will provide the leadership to create a 

company culture that supports, promotes and sustains a safe and environmentally conscious 

operation. 

Management demonstrates commitment through active and visible participation in the 

EH&S Systems process.  An EH&S Systems Executive Management Committee will be 

established.  Each operating company will designate a senior level person who will be 

responsible for EH&S Systems implementation. 

Clear goals and objectives will be established for each element of the EH&S Systems. 

The Dallas based EH&S group will lead this effort with participation from each 

operating company. 

Each operating company will establish the scope, priority and pace for system 

implementation considering the complexity and risks involved in their operations. 

Communication of the EH&S Systems process, progress and objectives will be made 

through the distribution of resource material and use of intranet resources. 
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B. Risk Management 

Hazards and the risks associated with our activities will be identified to reduce, mitigate, and to 

the extent possible prevent the consequences of safety and environmental incidents.  A follow up 

system will be implemented to ensure that decisions have been implemented. 

The system will provide a comprehensive approach to managing personnel exposures in the 

workplace and provide for communicating those exposures to affected employees. 

The system will identify hazards, assess consequences and probabilities, and evaluate 

prevention and mitigation measures for the ongoing management of risk. 

Industrial hygiene surveys, job hazard analysis and medical screening will be 

implemented where necessary to determine exposures.  Results will be communicated to 

the affected employee. 

Industrial hygiene surveys, job hazard analysis and medical screening will be 

implemented where necessary to determine exposures.  Results will be communicated to 

the affected employee. 

Eliminate or reduce risks according to the following priority:  1. Engineering out the 

hazard   2.  Establish administrative controls   3.  Use personal protective equipment. 

Periodic risk assessments will be performed by qualified personnel including expertise 

from outside the immediate unit as appropriate.   

Hazard analyses will be made for critical operations.  The review team leader will be 

responsible for reporting the progress of the recommended changes to management.  

Procedures will be established to update risk assessments as changes occur. 

C. Personnel and Training 

Employees will be carefully selected, trained and assessed to assure the success of our operations 

and meet our commitment to health, safety and the environment. 
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A system will be to select qualified employees, provide training, and to assess employee 

performance. 

Hiring and placement procedures will assure that qualified personnel are placed in the 

proper positions.  

Operating groups will develop a training program for each employee.  A training records 

system will be implemented to ensure that all employees receive proper training and that 

training will be documented for each employee. 

EHS behaviors will be continually improved through observation, recording, and 

coaching by supervisors. 

Annual employee performance reviews will be conducted.  Performance reviews include 

EH&S measures. 

D. Third-Party Services 

Contractors, suppliers and other third party service providers have a critical impact on our 

operations.  It is essential that third-party services be provided in a compatible manner with 

PERU LNG S.R. L.’s policies and business objectives. 

A system will be in place for evaluation and selection of third party services which includes 

an assessment of capabilities to perform work in a safe and environmentally sound manner.  

Roles, responsibilities and performance criteria (including EH&S) are defined, understood 

and agreed upon by the company and the third party and are covered in the contract. 

Where the company is a significant owner but is not the operator, the company will utilize 

best efforts to influence the third party to operate consistent with the EH&S Systems. 

Pre- and post-job assessments of the Contractor and subcontractor will be made by the 

operating units.  Assessments include EHS program status, EHS Performance, policies 

and practices.  Results of these assessments will be made available to others at PERU 

LNG who may use the same contractor in the future. 
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Contracts with material vendors and service contractors will contain provisions for pre-

bid and post-job EH&S reviews; define roles and responsibilities; and include 

performance criteria.   

Co-owners will be made aware of PLNG's EHS expectations.  We will endeavor to 

influence the operator to conduct operations under similar criteria. 

E. Design and Construction 

Use of accepted standards and practices will enhance safety and minimize risk.  Design, 

construction and startup activities will utilize accepted standards and procedures. 

A system will be in place for managing design and construction activities in compliance with 

regulatory, legal, operating company and permit requirements.  Long-term operability & 

maintainability and eventual abandonment will be incorporated into the design. 

Quality control and inspection systems will be in place, which will ensure that facilities meet 

design specifications and that construction is in accordance with the applicable standards. 

Applicable regulations and codes will be identified and followed in the design, 

construction and start-up of the facility.  Where regulations do not exist, the system 

incorporates use of practices, standards and specifications that embody responsible 

design, construction and operational practices.  Hazop reviews will be conducted on all 

new construction. 

Operability, maintenance, abandonment, pollution prevention, waste minimization and 

energy conservation will be added into the design. 

Quality Control assessments will be made on a periodic basis during the design, 

construction and start-up phases of the project. 

Risk and hazard assessments will be conducted during the design, construction and start-

up stages.  Deviations from approved design, design criteria, standards or specifications 

will be reviewed and approved by a designated authority.  An appropriate pre-startup 

review will be performed. 
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F.  Operations 

Operation of facilities within established operating criteria is necessary for the elimination of 

safety and environmental events.  To assure sound operations; process information, operating 

procedures, maintenance and inspections are required. 

A system will be in place for managing operations in compliance with regulatory, legal, 

operating company and permit requirements. 

A system will be in place to maintain critical alarm, control and shutdown systems and to 

control the disarming or deactivation of these devices.  

Environmental performance will be assured through all phases of operations. 

Applicable regulatory, legal, operating company and permit requirements are 

communicated to the operating personnel.  Assessments are made on a periodic basis to 

assure that these requirements are being met.  

Operating procedures are developed for operations, simultaneous operations, 

maintenance and equipment integrity.  Procedures are updated as operating conditions or 

equipment change.  Operations with potentially higher risks are managed with special 

procedures.  Operating personnel annually review start-up, shut down and emergency 

procedures. 

A system will be in place that incorporates checks and authorizations consistent with 

operational risks.  Permits or authorization is required for all hot work, energized 

equipment, confined space entry and trenching operations. 

Equipment that has been out of service for maintenance or modification will be subject 

to inspection and testing prior to use. 

Reliability and availability of protective systems will be maintained by appropriate 

testing and maintenance programs, including management of temporary disarming or 

deactivation.   
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Waste management programs will be in place to ensure that wastes are minimized, re-

used, recycled, or properly disposed of. 

Pollution control equipment will be properly maintained and operated within permit 

requirements.  A plan will be in place to provide proper facility decommissioning and 

abandonment. 

G.  Management of Change 

Changes occurring in equipment, operating procedures, materials or personnel will be evaluated 

to assure that safety and environmental risk is not compromised. 

A system will be in place for the management of both temporary and permanent changes 

operations, procedures, practices, design criteria or facilities. 

Procedures for managing change will address risk, required permits, documentation, 

approvals, communication to employees, time limitations and training.  Changes in 

critical operations and facilities will be approved by a Professional Engineer and 

appropriate level of management.   

Temporary changes will not exceed initial authorization for scope or time without review 

and approval. 

Organization and personnel changes with significant implications will be evaluated for 

operational impacts. 

H. Information and Documentation 

Having the current operational, safety, health, environmental and regulatory information is 

essential to proper operations.  Information will be kept current and communicated throughout 

the organization.  Similarly, changes in laws and regulations will be reflected in facilities and 

operating practices to ensure ongoing compliance. 

A system will be in place to ensure that drawings and other pertinent documentation 

necessary for safe, environmentally sound operation and maintenance of critical facilities are 

identified, accessible, and current. 
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Changes to laws, regulations, codes, standards or permit requirements will be identified and 

incorporated into policies, practices, procedures, documentation, training, design criteria 

and operations, as appropriate.  The resulting operation requirements will be documented 

and communicated to the workforce. 

Documentation, records and drawings deemed necessary for operations and maintenance 

of facilities are accessible and current.  Obsolete documentation will be identified and 

removed from circulation. 

Responsibility will be clearly defined for maintenance of a process and facilities 

information-documentation system. 

PERU LNG S.R.L. (PLNG) will review government documents and participate in 

industry organizations to learn about changes in laws, regulations, codes and standards.  

New permit requirements are reviewed and implemented by operations management.  

Documents and electronic resources are used to communicate changes to the workforce. 

I. Community and Stakeholder Awareness 

PERU LNG will communicate openly and provide information to the public and stakeholders 

regarding the possible EH&S impacts of our business on people and the environment. 

PERU LNG will provide open and proactive communications about the EH&S impacts of 

operations, divestment, and decommissioning with employees, contractors, regulatory 

agencies, public organizations and communities. 

Environmental and safety impacts on local communities will be assessed and 

communicated for all new operations or if major changes occur.  Communication may be 

via public notices, or through the electronic media. 

Major operations will periodically issue a statement relating to OSHA injury statistics, 

number of reportable spills and other EHS performance measures. 
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J. Emergency Preparations 

Emergency planning and preparedness is necessary to assure that effective actions are taken 

following an incident.  PERU LNG will develop and maintain emergency plans to cover all 

facilities and locations. 

A system will be in place for emergency preparedness.  Emergency response plans will be 

documented, accessible and clearly communicated.  Drills will be conducted which includes 

the consideration of external communications involvement. 

Emergency response plans to cover spills, blowouts, fatal injuries and major accidents 

will be in place for all operating companies. 

Plans incorporate coordinating within the companies and with government agencies, 

media, and the community (including neighboring facilities).  A dialogue with the 

community will be established; expectations, concerns, and potential impacts will be 

identified and addressed.   

Equipment, facilities and trained personnel needed for emergency response, including 

mutual-aid providers, will be defined and readily available.  Simulations and drills are to 

be conducted on a regular basis.  

Crisis management and media communications training will be provided for designated 

emergency response personnel.   

Business resumption plans are in place for the operating companies. 

K. Incident Investigations 

Incident Investigations can eliminate the reoccurrence of an incident.  Incidents will be reported 

and investigated to improve performance. 

A system will be in place for timely reporting, investigating, analyzing, and follow-up of 

incidents and near-misses.  Lessons learned from incidents and near-misses will be 

communicated across the organization. 
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An incident reporting and investigation plan will be in place for all operating companies.  

The plan will include criteria for the reporting of incidents and investigation procedures 

to determine the root cause of the event. The purpose of sharing this information is to 

prevent a reoccurrence of a major incident or near-miss. 

L. Assessment, Assurance and Improvement Assessment, Assurance and Improvement 

Continued operating improvements will only be possible when periodic status assessments are 

made.   Assessments of the implementation and compliance with the EHS Systems program will 

be made to assure that the EHS Systems management processes are in place and working 

effectively. 

A system is in place to assure that operations are assessed regularly to establish the degree 

to which the expectations for the EHS Management System are met and also to assure 

resolution of findings from the assessments. 

Gap analysis and periodic reviews will be conducted to determine how well each 

operating group has implemented the EHS Systems process. 

The frequency and scope of assessments will reflect the complexity of the operation, 

level of risk, and performance history.   

Assessments will be conducted by multi-disciplinary teams including expertise outside 

the immediate unit.  

The effectiveness of the assessment process will be reviewed periodically and findings 

will be used to make improvements. 

2.3 Community Relations Policy 

PERU LNG S.R.L. has a responsibility to conduct business in a way that benefits the communities in 

which we operate and society as a whole.  We accomplish this by being responsible corporate citizens 

in the communities where we live and work.  Our success depends upon the competency of our 

people, protection of the natural environment, and the value we bring to communities.  Our company 

builds a legacy of trust by developing and operating oil and natural gas projects around the world in a 
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manner that is healthy, safe and respectful of human life and the environment.  To ensure the long-

term success of both our company and the community, we believe in a proper balance between the 

economic viability of our projects and the broader needs of the communities in which we work. 

At PERU LNG S.R.L, we are committed to the following community relations principles: 

•  Conducting operations according to high standards for personal integrity and ethical behavior; 

•  Respecting the laws and regulations of the governments with whom we work and the beliefs and 
values of communities; 

•  Providing an open exchange of information that is clear and relevant between communities, 
leaders, affected parties and the company; 

•  Communicating expectations for community relations with all our employees and the Contractor; 
and  

•  Routinely reviewing the effectiveness of our community relations programs. 

2.4 Community Relations Program 

PERU LNG S.R.L. and its subsidiaries have a responsibility to conduct our affairs in a way that 

benefits the communities in which we operate and society as a whole.  In order to meet that 

responsibility, we will develop and implement community relations programs tailored for the 

communities in which we operate.  These programs will reflect the uniqueness and diversity of 

cultures, customs, geographic locations, local laws and needs of the communities.  The purposes of 

our community relations programs are to (1) identify and understand the effects of our activities on 

the community, and (2) appropriately manage the effects resulting from those activities. 

Each community relations program will consist of one or more of the following programs: 

− Communication and Consultation Program 

− Program for Environmental Assessments and Management  

− Program for Social Impact Assessment and Management 

− Training Program for PERU LNG S.R.L. and Contractor personnel 

− Local Employment and Training Program  
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− Program for compensation to communities or individuals for the use of lands  

− Program for health and safety management 

− Conflict Management and Resolution Program 

− Plans and programs for local community impact management. 

3.0 OBJECTIVES OF THE PLAN 

The Social and Environmental Management Plan for the construction and operation of the LNG 

Export Project will have the following objectives: 

•  To comply with the EHS Policy and Community Relations Policy of PLNG. 

•  To comply with the requirements contained in the current Peruvian legislation and regulations 

and with the requirements of current international standards. 

4.0 IMPLEMENTATION OF THE SOCIAL AND ENVIRONMENTAL MANAGEMENT 

PLAN 

4.1 Organization and Responsibilities 

4.1.1 Structure 

PLNG will have a Construction Manager on site during the construction phase of the project and a 

Plant Manager during start-up and plant operations on a full-time basis. An EHS Manager and a 

Community Relations Officer will report directly to the Construction Manager or Plant Manager. 

The structure of the organization that will be in place for the construction and then the operation 

stages of the LNG Export Project are provided at Figure 1. 
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Figure 1.  PLNG Organization Chart For Construction And Operation Stages 
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4.1.2 Communications 

During construction, both the EHS managers and Community Relations officers for PLNG and the 

Contractor will normally work together on a functional basis on all issues to keep a clear and concise 

view of the issues and status. This regular and informal co-operative effort will permit good 

communications and very quick response to issues. Each manager and officer will report to their 

respective Management on compliance and progress in implementing the Environmental 

Management Plan for the Project. 

The information that the respective EHS managers provide will come from direct field inspection, 

monitoring and testing by the Contractor´s inspectors. PLNG will have separate specialist inspectors 

or consultants to serve as an audit function as required and on a random spot-check basis. 



PERU LNG S.R.L. 15 029-4217 
LNG Export Project July, 2003 
Pampa Melchorita, Perú Chapter V 
 

Golder Associates 

The inspectors and auditors will collaborate in the field in order to provide clear and concise 

information at their respective communication levels. 

Communication with the Peruvian EHS authorities will be directly through the EHS Manager of 

PLNG. 

4.1.3 Documentation 

All the inspection forms, audit forms and management forms from the different levels will be filed, 

controlled and distributed in accordance with a documentation system established by PLNG.  The 

documentation systems should be compatible with the reporting levels defined previously.  

4.1.4 Training 

Training for the Environmental Management System will start with understanding the Environmental 

Impact Assessment report and the Social and Environmental Management Plan developed for the 

Project. Training will also include matters related to the existing environmental legislation, and 

contractual and environmental aspects in the project area of influence. Training workshops should be 

arranged at all levels to assist in an understanding of the environmental information noted above. 

4.1.5 Verification and Corrective Action 

Verification and corrective action for the project Environmental Management System will be by 

means of applying the measures defined in the Monitoring Program for the construction and operation 

stages as presented at sections 4.2.1 and 4.2.2 at this chapter.  

The program is designed so that it provides: 

•  A verification of compliance with the Social and Environmental Management Plan by means of 

periodic inspection and management of the project activities; 

•  An assessment of the effectiveness of the measures implemented under the Management Plan 

and the environmental effects attributable to the construction and operation of the project, 

through monitoring the physical, biotic and social elements in the project area; 
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•  A systematic and periodic review to ensure that the implementation of the Environmental 

Management Plan is working, involving a program of periodic audit during the different project 

stages. 

The instruments designed to verify the Environmental Management System (Inspection, Monitoring 

and Audit) will report and correct proactively any occurrence registered during the project stages. 

4.2 Structure of the Social and Environmental Management Plan 

The adopted scheme specifies environmental management for each of the activities involved in the 

construction and operation of the project.  During construction, this scheme involves the Contractor in 

the concept of responsible management of the environment will be required to reflect the 

environmental policy of PLNG at all its actions.  

Table 1 shows the different programs set for the Environmental Management Plan.  Table 2 shows the 

interaction among the Environmental Management Plan with the potential impacts identified in 

chapter IV, which required the implementation of measures for prevention, mitigation protection and 

control. 

Table 1.  Environmental Management Programs During the Construction and Operation Stages of the 
Project  

Management Program Data Sheets 

CONSTRUCTION 

GS-1 Information and Communication to the Community 

GS-2 Protection of the Social and Economic Infrastructure 

GS-3 Support in the Hiring of Local Labor  

GS-4 Support in the Use of Local Services and Resources 

Social Management 

GS-5 Access Restriction. 

Education and Training EC-1 Environmental Education and Training to Contractors 

AC-1 Camp Installation  

AC-2 Transportation and Mobilization  

AC-3 Sign Posting 

AC-4 Site Preparation  

AC-5 Concrete and Masonry Works  

Management of the 
Construction Activities 

AC-6 Pipe Installation and Equipment Mounting 
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Management Program Data Sheets 

AC-7- Hydrostatic Test  

AC-8 Offshore Construction Activities  

 

AC-9 Clean Up 

MR-1 Liquid Waste Management  
Waste Management 

MR-2 Solid Waste Management 

SM-1 Compliance Monitoring of Social Management 

SM-2 Monitoring of the Water Quality 

SM-3 Monitoring of the Air Quality  

SM-4 Monitoring of the Noise Levels  

SM-5 Monitoring of the Marine Sediment  

SM-6 Monitoring of the Marine Ecosystem  

Monitoring   

SM-7 Monitoring and Follow-up of the Solid Waste Management  

Health and Safety  Health and Safety Guidelines  

Contingency Plan  Contingency Plan Guidelines  

OPERATION 

GO-1 Relations with the Community  
Social Management  

GO-2 Access Restriction  

Education and Training EO-1 Education and Training of Operating Personnel 

AO-1 Plant Operation and LNG Ship loading  Management of the 
Operation Activities  AO-2 Maintenance Activities  

RO-1 Liquid Waste Management  
Waste Management 

RO-2 Solid Waste Management  

SO-1 Follow-up of the Social Management  

SO-2 Monitoring of the Water Quality  

SO-3 Monitoring of the Marine Sediment 

SO-4 Monitoring of the Marine Ecosystem 

SO-5 Monitoring of the Air Quality  

SO-6 Monitoring of the Noise Levels  

Monitoring   

SO-7 Monitoring of the Coastline 

Contingency Plan Contingency Plan Guidelines  

ABANDONMENT 

Abandonment Plan Guidelines  
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Table 2.  Environmental Management Plan for The Liquefaction Plant and LNG Export Project  

Environmental 
Component Impacts Identification of the 

Proposed Program 
CONSTRUCTION STAGE  
Air Alteration in the air quality  AC – SM – GS – EC 
Noise Increment in the noise levels AC – SM – GS  

Increment in the seawater turbidity AC- SM 
Water Alteration of the seawater Physical-chemical 

quality AC – SM – EC 

Alteration of the soil structure / Landforms / 
Coastline morphology  AC – SM – MR Soil 
Alteration of the physical-chemical quality  EC – SM – MR 
Loss of terrestrial vegetation coverage  AC 
Alteration of the structure and composition of 
intertidal and subtidal communities  AC – SM 

Changes in fishing catches AC – SM 

Terrestrial and 
Marine Flora and 
Fauna  

Reduction of the marine fauna SM 
Alteration in the demographic composition  GS – EC 
Alteration of local customs  GS – EC 
Nuisances to the population  GS – AC – EC 
Interruption and deterioration of road 
infrastructure  GS – AC – EC 

Social 

Access restriction to fishing zones GS  
Economic Alteration of the artisanal fishing income GS 

Cultural Alteration or destruction of the archaeological 
heritage  AC 

OPERATION STAGE  
Air Alteration of the air quality  AO – SO 
Noise Increment of the noise levels  SO 

Increment in the sea water turbidity AO – SO 
Water Alteration of the sea water physical-chemical 

quality  SO – EO 

Soil Alteration of the physical-chemical quality / 
Coastline morphology  SO – RO 

Alteration of the structure and composition of the 
intertidal and subtidal communities SO – EO Terrestrial and 

Marine Flora and 
Fauna  Changes in the fishing catches SO 
Social Access restriction to fishing zones  SO – EO 
Economic  Alteration of the artisanal fishing income  GO 

 

CONSTRUCTION MANAGEMENT PROGRAMS AND PLANS  OPERATION MANAGEMENT PROGRAMS AND PLANS 
1. Social Management (GS)  Social Management (GO) 
2. Education and Training (EC)  Education and Training (EO) 
3. Management of the Construction Activities (AC) Management of the Operation Activities (AO) 
4. Waste Management (MR) Waste Management (RO) 
5.  Monitoring (SM) Monitoring (SO) 
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4.2.1 Management Programs for the Construction Stage 

The programs set for social and environmental management during the construction stage will be 

performed by the Contractor under the supervision of the designated EHS management group.   The 

programs are described as follow: 

4.2.1.1 Social Management Program  

This program establishes the mechanisms for interaction between the Project and the established 

communities located in the area of influence. The PLNG Community Relations Officer and the 

Contractor´s Community Relations Officer will be dedicated to this program. It also establishes the 

prevention, mitigation and support measures necessary to control effects on the socio-economic 

component.  

GS-1 Information and Communication to the Community 

GS-2 Protection of the Social and Economic Infrastructure 

GS-3 Support in the Hiring of Local Labor Force 

GS-4 Support in the Use of Local Services and Resources 

GS-5 Access Restriction  

4.2.1.2 Education and Training Program  

This program includes all of the training activities required to instruct the Contractor and all 

personnel working on the Project on environmental management during construction activities. This 

is the instrument by which all involved parties of the Project are informed of all management 

measures designed to prevent, mitigate or compensate for environmental impacts brought about by 

Project activities and the sensitivities of the working areas.  

EC-1 Environmental Education and Training to Contractors 
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4.2.1.3 Construction Activities Management Program 

This management program establishes the environmental management measures required to prevent, 

manage or mitigate the construction effects on the environmental resources in both onshore and 

offshore project areas.  

AC-1 Camp Installation 

AC-2 Transportation and Mobilization  

AC-3 Sign Posting 

AC-4 Site Preparation 

AC-5 Concrete and Masonry Works 

AC-6 Pipe Installations and Equipment Mounting 

AC-7 Hydrostatic Test  

AC-8 Offshore Construction Activities 

AC-9 Clean Up 

The data sheets describing the specific measures of all of the above programs are presented at the end 

of the chapter. 

4.2.1.4 Waste Management Program  

The Waste Management Program for the LNG Export project will be aimed at reducing the 

probability of accidental discharges of dangerous materials or substances generated or used during the 

construction activities.  

The program will apply to contractors, sub-contractors and employees of PLNG and will also be in 

compliance with the requirements of the regulatory authorities.  It will cover storage, handling, 

transport, disposal and spill control for all liquids and solids waste that are potentially harmful to the 

environment.  

Liquid and solid waste will be categorized, according to its origin, composition and its storage, 

handling and disposal procedures into the following: 
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•  Hazardous Waste: wastes that are corrosive, explosive, toxic, oxidizing, etc., which constitute a 

high degree of hazard to public health or the environment. 

•  Non-Hazardous Waste: wastes that are biologically or chemically active in the environment. 

Table 3 shows a classification of liquid and solid waste expected during the construction stage. 

Table 3. Typical Construction Waste Classification 

Waste Classification 

SOLID WASTE 

Construction debris contaminated by hazardous material Hazardous 

Empty drums Non-hazardous if triple rinsed 

Empty paint and coating containers (water-based without 
metals) 

Non-hazardous 

Empty paint and coating containers (oil-based without 
metals) 

Hazardous 

Aerosol containers 
Non-hazardous, if empty and 
depressurized 

Trash (waste paper, plastics, cardboard, etc) Non-hazardous 

Wood and scrap metal Non-hazardous 

Sediments from dredging Non-hazardous 

Excess fill Non-hazardous 

Domestic garbage and food waste Non-hazardous 

LIQUID WASTE 

Spent oils Hazardous 

Domestic wastewater Non-hazardous 

Water from hydrotesting Non-hazardous 

 

Although the majority of construction wastes are not hazardous and they should not cause any 

detrimental effects to humans, animals or plants, they may be aesthetically disagreeable and can 

become an annoyance or create a hazard at the work areas.  The hazardous waste, on the other hand, 

can contain small amounts of residual substances (such as used lubricating oil) which when released 

into the environment may impact the ground or superficial waters.  



PERU LNG S.R.L. 22 029-4217 
LNG Export Project July, 2003 
Pampa Melchorita, Perú Chapter V 
 

Golder Associates 

The liquid waste and oil products represent the most severe threat to the environment due to the 

difficulty in controlling their flow and infiltration in porous materials if they are not contained. 

Substances such as lubricants, chemicals, oils, and fuels can contain components that are toxic to both 

plants and animals; in addition, some of these products are flammable and can be a fire hazard. 

The waste management program has been divided into the following programs and are fully described 

at the end of the chapter: 

MR-1 Liquid Waste Management 

MR-2 Solid Waste Management 

4.2.1.5 Monitoring Program 

The monitoring of projects is complimentary to the environmental assessment and planning process 

conducted during the Environmental Impact Assessment study.  Project monitoring program uses 

instruments such as inspection, monitoring and audit to determine if the environmental effects 

identified during the environmental assessment actually occur and if the measures designed to 

manage them are working effectively or not.  Monitoring is, in general terms, the procedure which 

establishes the connection between what is forecast and planned during the Environmental Impact 

Assessment and what actually occurs and is implemented during the construction and operation of the 

project.  

a. Inspection  

Inspection is the verification of both legal as well as contractual compliance with all the 

environmental specifications established for the project. 

Inspections will be conducted during the course of the construction work by specialists who interpret 

the environmental specifications for the project established during the environmental assessment 

process, planning and the approval of the Environmental Impact Assessment.  The inspectors will 

verify that during the execution of the project the best environmental protection practices are being 

applied in accordance with the specifications established during the assessment process.  

The requirements for a proper environmental field inspection include:  
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•  Professional inspectors with experience and familiarity with the construction work; 

•  That the social, environmental and safety requirements and the Project priorities are reviewed 

by the inspection team of PLNG, the Contractor and their subcontractors and the relevant 

government agencies before starting construction activities; 

•  The authority of the field inspectors should be clearly defined for different situations.  Where 

there is a safety risk or risk of damage to the environment, the field inspector should have the 

authority, the credentials and an established procedure to temporarily suspend the activities that 

are causing the damage.  The extent of the field inspector’s authority and the procedures in 

these cases should be clearly defined by PLNG and the Project Manager and communicated in 

writing to all contractors; 

•  Field inspection forms should be prepared such as: Temporary Suspension Order, Non-

compliance Notes, Incident Reports, and Daily Inspection Reports. These will be reviewed by 

both the Contractor and PLNG EHS staff and reported to project management; and 

•  All environmental inspectors will participate in training sessions.  The objective will be to 

ensure that each inspector knows the environmental policy of PLNG as well as the 

environmental legislation associated with the EIA.  Each inspector should be familiar with the 

EIA report and in particular with the Environmental Management Plan. 

The priorities of the environmental field inspections for this project involve the monitoring and 

control of potential impacts identified in this report.  Three separate field inspection teams are 

recommended: a) health and safety, b) environment and c) community issues.  

Health, Safety and Environmental Inspection  

The main work of the Health, Safety and Environmental inspector will include: 

•  Regular inspections of the construction activities to verify the Contractor’s compliance with 

Health, Safety and Environmental requirements in all working fronts including internal and 

external areas (i.e.: final waste disposal areas, pits or borrow material areas, etc); 

•  Documenting the environmental performance of the Contractor through inspections; 

•  Coordinating the monitoring of environmental aspects indicated at the Monitoring Program; 
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•  Evaluating the effectiveness of mitigation and control measures and providing suggestions on 

alternative measures to obtain better results; 

•  Verifying the content of the training programs provided by the Contractor to its field personal; 

•  Ensuring that the emergency response equipment is on site at all times and that personnel know 

the location and use of equipment and are prepared to respond; 

•  Ensuring that all waste materials from construction activities are managed and disposed of 

according to approved procedures; 

•  Temporarily suspending activities that are causing health or safety risk as well as risk of 

damage to the environment or when any archaeological material is discovered; 

•  Ensure that the work areas and safety areas are clearly marked and observed at all times; and 

•  Ensure that public traffic across and around work areas is controlled in a safe and efficient 

manner. 

Social Inspection   

The full-time Community Relations officers from the Contractor and from PLNG will work as a 

facilitator and observer for the management of community issues and other stakeholders.  This means 

that PLNG and the Contractor should work closely with the communities to identify and resolve 

concerns.  The main work of the Community Relations Officer will include: 

•  Ensuring that all affected communities, landowners and residents are informed about 

construction works to be carried out in the area, restoration/ mitigation measures to be 

implemented by PLNG and its Contractor. Additionally, to ensure that all measures are fully 

implemented; 

•  Ensuring that all concerns and issues presented by the public and neighbourhood communities 

are attended to by PLNG and its Contractor and subcontractors;  

•  Ensuring that municipal, provincial and government concerns are attended to by PLNG and its 

Contractor and subcontractors; 
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•  Ensuring that restoration of any affected areas (i.e. Land, fencing, access roads etc) is carried 

out; and  

•  To assure the coordination of the emergency response procedures between PLNG, its 

Contractor and subcontractors, authorities and local/regional emergency services. 

b. Audits 

An environmental audit is considered as an internal monitoring instrument, through which PLNG can 

objectively evaluate its operations in a regular and proactive way so as to reduce the risks and costs 

associated with unforeseen environmental issues.  

An environmental audit is a systematic verification and documentation process that obtains and 

objectively assesses the audit evidence so as to determine if the specified environmental actions, 

events, conditions, management systems or information on these matters complies with the audit 

criteria. 

An EHS operational audit will be implemented during the LNG Export Project to identify existing 

and potential problems so that solutions can be applied opportunely to achieve compliance with both 

the regulatory and the company requirements. 

The audit will review the internal management systems applied and will also identify areas where 

potential environmental, social, health or safety issues will be raised. Identifying such existing or 

potential issues will bring the following benefits to the Project:  

•  Provide advanced warning detection; 

•  Assure compliance with regulatory conditions; and 

•  Verify the efficiency of the established environmental management policy. 

The Audit Program 

The environmental audit will be conducted according to the following: 

•  Consider operations that will include assessing compliance with the current regulations. 
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•  The criteria will include regulations and legislation, corporate policies and agreements, written 

operational procedures or regulations to which the Company is bound. 

•  The audit will be developed by conducting: (1) A review of information (legislation, 

regulations, policies, files, etc.); (2) Interviews; and (3) Field inspections. The first rule of an 

auditor is to always verify the information that is received during the information review and 

interviews.  

•  The audit team will be composed of specialists with experience and technical knowledge of the 

installations, equipment and processes to be audited.  These include design and process 

engineers, experts in industrial safety, and environmental specialists, etc. The team should be 

selected, responsibilities assigned and a team leader designated. 

•  The audit team will establish a classification system by which it will assess all its findings, for 

example: 

A= Acceptable, does not require improvement;  

B= Acceptable, requires some minor improvements;  

C= Acceptable, requires moderate improvement;  

D= Unacceptable, requires significant improvement or changes to comply with legal 
requirements but not changes to policy; or  

E= Unacceptable, complies neither with the legal nor policy requirements. 

•  All audit team members shall submit their final reports to the audit team leader. A draft report 

will be prepared by the audit leader, which would include an action plan proposal and a 

schedule for implementing corrective measures.  The report and particularly the action plan 

will be reviewed by PLNG. 

c. Monitoring 

Environmental monitoring is a technical instrument, through which changes brought about by the 

project are measured and environmentally assessed. Monitoring also checks the measures 

implemented for the control of changes forecast during the preliminary project stages (EIA 

preparation). 
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The monitoring that will be applied during the construction and operation of the LNG Export Project 

is known as Impact Effect Monitoring. It consists of measuring environmental variables during the 

construction and operation to determine if any changes have occurred as a result of project 

implementation.  

Monitoring requires careful attention to environmental changes since the changes should be clearly 

attributable to the project. The effects monitoring for the project will establish changes by comparing 

baseline data previously collected during and after the construction of the project as well as 

international guidelines. 

A monitoring program has been established for the environmental components considered important 

during the construction stage as listed below: 

SM-1   Compliance Monitoring of Social Management; 

SM-2 Monitoring of Water Quality; 

SM-3 Monitoring of Air Quality; 

SM-4 Monitoring of Noise Levels; 

SM-5 Monitoring of Marine Sediment; 

SM-6 Monitoring of Marine Ecosystem; 

SM-7 Monitoring and Follow-up of the Solid Waste Management. 

The data sheets listed are fully described at the end of the chapter. 

4.2.1.6 Health and Safety Program 

Safety on the project is a fundamental concern of PLNG considering that this is one of its key 

performance measures of the team that will direct the design, the construction and the operation of the 

Project. 

The main objective is to avoid safety related incidents during the project to the Contractor, 

subcontractors, consultants, communities and third party workers.  

The main objectives for the Health and Safety program are: 
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•  To have safe work places that complies with health and environmental requirements; 

•  To have work systems and methods that do not pose risks to health, safety or the environment; 

•  To design, construct and operate the plant accident free; and 

•  To have personnel trained and equipped to recognize, assess and control risk scenarios as they 

go about their duties. 

Implementation of the safety plan will involve training, role definition and identification of 

responsibilities, as well as developing an emergency response plan to confront any events that arise 

during the project.  Worker safety rules will as a minimum, comply with the current Peruvian 

legislation as well as international guidelines. 

In order to achieve the objectives of the Health and Safety Plan, the organization of the project shall 

follow the recommendations given below: 

•  To comply with all the health and safety laws and regulations that are applicable; 

•  To have qualified personnel for performing and supporting the risk management activities and 

to enforce the compliance of safety rules and regulations; 

•  To adopt health and safety methods that avoid injury and accidents and to protect the Project’s 

physical and financial resources; 

•  To value health and safety as much as the economic objectives; 

•  To consider health, safety and environmental criteria when signing contracts; 

•  To provide employees, the Contractor and sub-contractors with proper training in order to 

ensure that all personnel are trained in health, safety and environmental protection issues; 

•  To evaluate the progress towards safety systems and a safe and healthy work environment; and 

•  To design installations with high safety standards and to operate installations with the best 

health and safety practices. 
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Health Plan  

A Health Plan for workers shall be developed to provide for routine and emergency requirements of 

all the personnel on the project during construction. The written health plan provides a guide for the 

maintenance of health and care of minor injuries and emergency cases of all the workers.  

The Health Plan shall require each worker to take a pre-employment medical exam which documents 

that worker´s health conditions make them fit for the work to be performed. Additionally, workers 

shall have to undergo occupational examinations such as audiometric, visiometric, and vaccinations 

for specific diseases. 

The Contractor will have the main responsibility for plan implementation during the overall 

construction period and is obliged to carry out the following minimum preparations before starting 

the construction project.  In this plan, special attention will be paid to those situations that can not be 

treated in the camp facilities such as: fractures, serious cuts and burns, sunstroke, dehydration, 

illnesses, poisonous animal bites, lightning strikes and other dangers to health that require specialized 

medical attention. 

The Contractor will be responsible for the supply and maintenance of a medical center for the 

attention of minor injuries and diseases of the workers. This center shall have all the medical facilities 

for the attention of minor accidents and will have a professional medical staff trained in occupational 

health. 

The Contractor will be responsible to do all the arrangements for having ambulances available on site 

during the construction of the project in case of emergencies requiring immediate hospitalization.  

The Contractor will place in one or more visible places of the plant a list of hospitals and medical 

centers to go to in cases of emergencies.  These centers will be classified according to: 

− Attention types in cases of injury or emergencies  

− Closeness to the region  

− Number of doctors and beds available  

− Emergency services for poisonous animal bites  
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The list of all the hospitals will include telephone numbers for regular attention and emergencies, 

addresses with location maps, medical specialties and resources, indicating if they have helicopter 

services for time critical emergencies. 

The Contractor shall regularly evaluate the condition of the camp and installations for determining if 

there are health risks such as:  stagnant water; non-sanitary disposal of waste water; conditions of the 

mosquito nest; unsafe storage of equipment; and other aspects that require attention. 

The Contractor will be responsible to carry out the vaccination of all the workers involved in the 

construction of the project.  The only documents that will exempt workers from being vaccinated will 

be a valid immunization card or notarized letter of allergy to the vaccinations. The list of diseases and 

vaccine will be extracted from publications of the World Health Organization (WHO) and from the 

Peruvian state-owned entity in charge of the control of tropical diseases. 

The Contractor will supply drinking water for the consumption of workers according to the following: 

•  All work areas shall be provided with a proper drinking water supply; 

•  Portable containers for supplying drinking water shall be tightly closed and equipped with a 

faucet.  Personnel will not be allowed to dip water out of the container. 

•  Any container used for the distribution of drinking water will be labeled in a clear way for 

indicating the nature of its contents and that it shall not be used for any other purposed; 

•  It will be forbidden to use a glass or cup for more than one person; and 

•  Disposable glasses shall be supplied, providing a space for storing non-used glasses as well as a 

space for disposing of used glasses. 

Construction Safety Plan  

The Construction Safety Plan will outline the safety procedures that will be utilized and implemented 

during the construction of the project. Some components of this plan (For example: the information of 

potential hazards) will indicate specific procedures, while others will include technical specifications. 

The safety plan should consider the following topics: 
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− General Instructions 

− Responsibilities 

− Safety Program during the Construction for the Contractor and subcontractors  

− Accident prevention  

− Information of hazards  

− Training and Education on Safety  

− Personal Protection Equipment  

− First Aid 

− Housekeeping Rules  

− Drinking water  

− Toilets 

− Noise Exposure  

− Ionizing Radiation  

− Illumination 

− Gases, Vapors, Smokes, Dusts and Fumes 

− Ventilation 

− Respiratory Protection  

− Fire Protection and Prevention  

− Combustible and Flammable Liquids 

− Signs and Barricades  

− Hand and Power Tools  

− Blasting and Use of Explosives (If applicable)  

− Welding 

− Material Handling Rigs  

− Driving of Heavy Machinery and Vehicles 

− Material Handing Equipment  

− Work over or near water  

− Regulations for Construction  

− Spill Response 

Measures to be implemented as part of the Construction Safety Plan are:  
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•  All workers will receive as part of their initial orientation, training in: a) the use of personal 

protection equipment; b) safe driving; c) fire and fire fighting; d) emergency response 

procedures; e) basic first aid; f) identification and management of dangerous materials; g) 

environmental protection; 

•  Records will be maintained to confirm that training has been received and the date of the 

training; 

•  PLNG and/or its Contractor and subcontractors will periodically carry out a “Safety at Work 

Review” for all construction job types.  This review will note dangers to health and safety 

associated with each job type and the safety procedures to be implemented to reduce the risk of 

work accidents.   The information from the “Safety at Work Review” will be reviewed with 

everyone that has a work obligation.  The training registers will be signed by all employees to 

confirm they have received this information;  

•  Use of personal safety equipment including safety boots, hard hats, ear and eye protection, will 

be required by all personnel at the construction sites; 

•  All work sites will have fire extinguishers, first aid supplies and emergency equipment with 

signs clearly indicating their location; 

•  The work sites will have one or more ambulances appropriately equipped and with personnel 

trained to respond to emergencies; 

•  Safety inspectors will monitor noise levels and the use of hearing protection will be required; 

•  PLNG and its Contractor and subcontractors will ensure that all safety signs are visible and in 

appropriate locations, including signs showing emergency exits, first aid equipment, fire 

fighting and emergency equipment, no smoking areas and others that indicate danger or traffic 

controls; and  

•  All worker injuries will be documented.  Time lost due to injury will be investigated for the 

cause of the accident.  Possible prevention measures or changes to procedures will be 

identified. 
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4.2.1.7 Contingency Plan Guidelines 

The purpose of the contingency plan is to combine the efforts of the Contractor and PLNG in dealing 

with any emergency during the construction of the plant and marine facilities.  It is to guarantee 

immediate response and return to normal conditions using established procedures. 

The Contractor shall prepare its own Contingency Plan based on a risk analysis that considers all of 

the possible scenarios related to construction activities. The Contingency Plan shall be approved by 

“Dirección General de Hidrocarburos” and by “Dirección General de Capitanías y Guardacostas” 

(DICAPI), for the possible contamination of the sea produced by ships or barges that will be utilized 

during the construction (dredging, pile driving, construction of breakwater, hauling of rocks and 

construction/plant equipment, etc.). 

All Contractor and PLNG personnel will be trained in the use and responses for the Contingency 

Plan. 

The Contingency Plan shall be updated when important changes occur and shall be reviewed at least 

once a year. 

A summary of the general guidelines that the Contractor shall have to consider in its contingency plan 

for handling emergencies during the construction stage of the plant is presented below. 

Strategic Plan 

The Strategic Plan defines the structure for emergency response, the functions and responsibilities of 

the people in charge of executing the plan, required resources and response strategies applicable to 

probable scenarios established in the risk analysis for the construction. 

The Strategic Plan should contain, as a minimum:  

− Responsibilities in case of emergency;  

− The organization and required resources for an efficient response;  

− Response, prevention and control strategies;  

− Communications and command center establishment; and  

− Emergency control equipment to be used. 
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Operational Plan 

The Operational Plan determines the techniques to be applied for controlling emergencies caused by 

fires or explosions, landslides and natural threats, bodily injuries, vehicle accidents, fuel spill, etc.  It 

also determines the procedures for each response phase, as established in the Strategic Plan. 

The Operational Plan should contain as a minimum:  

− Initial procedures, such as preliminary evaluation and notifications; 

− The establishment of a command center; 

− The selection of an operational strategy for controlling an emergency; 

− Determining the scale and scope of an emergency; 

− Senior level decision-making procedures; 

− Transport and call-up; 

− Emergency records; and  

− Post emergency response review, which contains a review of the effectiveness of the Contingency 

Plan and the final emergency report. 

4.2.2 Management Programs for the Operation Stage  

The programs set for the social and environmental management during the operation phase of the 

plant will be established by PLNG in accordance with the outline provided in the following sections. 

The PLNG staff will include a full time EHS Manager and Community Relations Officer responsible 

for this ongoing effort. 

4.2.2.1 Social Management Program  

This program sets the interactive mechanisms between the project and the communities in the area of 

influence as described in the following data sheets and attached to the end of the chapter:  

GO-1 Relations with the Community  

GO-2 Access Restriction   



PERU LNG S.R.L. 35 029-4217 
LNG Export Project July, 2003 
Pampa Melchorita, Perú Chapter V 
 

Golder Associates 

4.2.2.2 Education and Training Program 

During operations, education on the EHS and Community Relations Programs along with training on 

the Contingency Plan will be provided to all project personnel as described in the following data 

sheet: 

EO-1 Education and Training of Operating Personnel 

4.2.2.3 Operation Activities Management Program 

This program sets the management measures that shall be implemented during the project operation. 

This program includes the following activities: 

AO-1 Plant Operation and LNG Ship Loading  

AO-2 Maintenance Activities  

At the end of this chapter, specific measures are described in the corresponding data sheets. 

4.2.2.4 Waste Management Program 

The waste management program during operations will have the objective to reduce any potential 

impacts to water and soil resources, to prevent accidental spills of hazardous products as well as to 

prevent the generation of offensive odors and proliferation of pests and diseases.  

Waste management will comply with all the requirements for storage, handling, transport and final 

disposal in Peruvian legislation and that are applicable to the start-up of operations as well as any 

regulation that is issued during the operation stage. The waste management program will be applied 

by all the PLNG employees and any contractors that provide services within the Plant.   

Waste Description 

The wastes generated during the operation stage will be classified as Hazardous and Non-Hazardous. 

Table 4 presents wastes expected during operations. 
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Table 4.  Typical Waste Generated During Operation Stage 

Type of Waste Classification 

SOLID WASTE 

Trash (wood, paper, plastics, glass) Non-Hazardous 

Bags and empty containers Hazardous/Non-Hazardous, depending on the product it contains 

Filters Hazardous / Non-Hazardous 

Oil sludge from API/CPI Hazardous 

LIQUID WASTE 

Rain water Non-Hazardous 

Spent oils  Hazardous 

Drainage from the process Hazardous  

Effluents from process Hazardous / Non-Hazardous 

Chemical compounds Hazardous / Non-Hazardous 

Effluent from sewage Non-Hazardous 

Effluent from desalinization plant Non-Hazardous 
 

The waste management will include the following programs: 

RO-1 Liquid Waste Management  

RO-2 Solid Waste Management 

The specific measures contemplated within Solid and Liquid Waste Management during the operation 

stage are described at the end of this chapter.  

4.2.2.5 Monitoring Program  

The operations monitoring program will carry out the measurement and assessment of environmental 

changes induced by the project or forecasted during the EIA.  

The results obtained during monitoring will be compared with the environmental characteristics 

found during the baseline studies and quality standards established in Peruvian legislation and in 

Guidelines of International Organizations.  (For example: World Bank, EPA, WHO, etc). 
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SO-1 Follow-up of the Social Management  

SO-2 Monitoring of the Water Quality 

SO-3 Monitoring of the Marine Sediment 

SO-4 Monitoring of the Marine Ecosystem  

SO-5 Monitoring of the Air Quality 

SO-6 Monitoring of the Noise Levels 

SO-7 Monitoring of the Coastline  

The data sheets listed are fully described at the end of the chapter. 

4.2.2.6 General Approach to the Contingency Plan 

PLNG will prepare a Contingency Plan for the Operation of the LNG Export Project, which will be 

based on the risk analysis related to the operation of the plant and marine Facilities. 

The Contingency Plan for spills and emergency response during plant operations shall be submitted to 

the General Bureau of Hydrocarbons (DGH) and OSINERG for its approval as stated in the 

Environmental Protection Regulations for Hydrocarbon Activities (Supreme Decree 046-93 EM, 

Article 23). Also, the contingency plan for spills and emergency during marine facilities operations 

shall be submitted to the Harbormaster’s Office of the corresponding jurisdiction, for its review and 

approval as stated in the Administrative Procedures Unified Text (“Texto Unico de Procedimientos 

Administrativos”) of the Peruvian Navy, and following the guidelines approved in the Directorate 

Resolution N° 0497-98/DCG 

The contingency plan of the installations shall adhere to the National Contingency Plan and to the 

Local Contingency Plan of the corresponding Harbormaster’s Office. 

The preparation of the Contingency Plan will have to take into account the following written 

procedures regarding the “ship – dock” interface, specially recommended by the International 

Maritime Organization – IMO (communications between the parties and responsibilities). As 

supplement of these documents, the checklists (Ship/Shore Safety Check List), Parts “A” and “C”, 

promoted by IMO and written by the “Society of International Gas Tanker and Terminal Operators 

Ltd” (SIGTTO) will be adapted. 
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Additionally, it shall take into account that ships must have the Onboard Emergency Plan that are 

established by the international regulations (Rule 26 of Appendix I of “MARPOL 73/78” 

Agreement), and the responsibility for this action, is the responsibility of the ship operators. PLNG 

will verify LNG tankers comply with these regulations.  

The contingency plan shall be reviewed at least once every year or when any changes to operating 

procedures or routines are recommended. The respective Harbormaster’s Office and the 

Environmental Department of the “Dirección General de Capitanías y Guardacostas” shall be notify 

on such changes as soon as they occur. 

Hazards Identification 

A quantitative consequence risk analysis was conducted by KBR for the LNG Export Project with the 

objective of estimating the level of risk posed to the employees and to the public by a potential 

release from the LNG liquefaction plant.  The risks were evaluated by considering hazard zones 

associated with severe, but credible conditions that might occur in the LNG liquefaction plant.  Four 

release scenarios were evaluated for vapor dispersion and three scenarios were evaluated for a vapor 

dispersion and explosion overpressure. 

The potential hazards identified with the LNG liquefaction plant are common to similar LNG plants 

worldwide. The risks are a function of materials being handled, the process equipment, and the 

procedures used for the operation and maintenance of the facility and the detection and mitigation 

systems provided. 

Failure Case Scenario 

The potential release sources of propane and LNG are determined from a combination of past history 

of releases from similar terminals and an analysis of potential sources based on terminal-specific 

information and processes.  The location of the four vapor dispersion release and three explosion 

overpressure release scenarios and the description of the release and conditions at each location are 

described below: 

− Scenario 1: Discharge of the LNG storage tank 

− Scenario 2: Discharge piping of the liquefaction portion of the process unit (hole in top of piping) 
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− Scenario 3: Discharge piping of the liquefaction portion of the process unit (hole in bottom of 

piping) 

− Scenario 4: Loading arm on the trestle.  

− Scenario 5: Discharge piping of the propane compressor. 

− Scenario 6:  Discharge piping of the propane condenser. 

− Scenario 7: Discharge piping of the propane accumulator 

Scenario 1: A liquid release was assumed to occur from one of the LNG containment tanks due to a 

failure of the discharge piping from the tank. The release was assumed to have occurred for a period 

of ten minutes using the estimated pump out rate of 5,500 m3/hour. This release was assumed to be 

oriented horizontally and spilled into the sump. The LNG tanks are single containment with in-tank 

pumps discharging through the top of the tanks. 

Scenario 2: A liquid release was assumed to occur from the discharge piping of the liquefaction 

portion of the process unit. The release was assumed to have occurred for ten minutes and was a 

result of a 2-inch hole in the top of the piping. The release was assumed to be oriented vertically and 

spilled into the process area sump.  

Scenario 3: A liquid release was assumed to occur from the discharge piping of the liquefaction 

portion of the process unit. This release was assumed to have occurred for ten minutes and was a 

result of a 2-inch hole in the bottom of the piping. The release was assumed to be oriented vertically 

and spilled into the process area sump.  

Scenario 4: A liquid release was assumed to occur from a loading arm on the trestle. The release 

occurred for 70 seconds, based on the closing speed of the ESD valve, using the estimated pump out 

rate of 3,667 m3/hour. The vapor cloud was assumed to originate from a cylindrical sump with a 

capacity of 70 m3. 

Scenario 5: A two-inch hole, oriented vertically downward, was assumed to occur in the discharge 

piping of the propane compressor. The resulting leak was in a vapor phase and existed for a duration 

of 10 minutes.  A 6,200-m3 vapor cloud was formed and drifted 85 meters down wind before ignition. 

Considering the tightly packed process area with the overhead pipe racks, a degree of confinement of 
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2.5-D and a High Obstacle Density was deemed appropriate for this explosion scenario. The degree of 

confinement was calculated by averaging the results of 2-D and 3-D confinement calculations. 

Scenario 6: A two-inch hole, oriented vertically downward, was assumed to occur in the discharge 

piping of the propane condenser. The resulting leak was in a liquid phase and existed for a duration of 

10 minutes. A 23,000-m3 vapor cloud was formed and drifted 55 meters down wind before ignition. 

Considering the tightly packed process area with the overhead pipe racks, a degree of confinement of 

2.5-D and a High Obstacle Density was deemed appropriate for this explosion scenario. The degree of 

confinement was calculated by averaging the results of 2-D and 3-D confinement calculations. 

Scenario 7: A two-inch hole, oriented vertically downward, was assumed to occur in the discharge 

piping of the propane accumulator. The resulting leak was a liquid phase and existed for a duration of 

10 minutes. A 23,000-m3 vapor cloud was formed and drifted 55 meters down wind before ignition. 

Considering the tightly packed process area with the overhead pipe racks, a degree of confinement of 

2.5-D and a High Obstacle Density was deemed appropriate for this explosion scenario. The degree of 

confinement was calculated by averaging the results of 2-D and 3-D confinement calculations. 

Hazard Zone Analysis 

The release conditions (e.g. pressure, temperature, hole size, etc.) as presented in Table 5 are used in 

conjunction with the release scenario to produce a set of hazard zones for each potential failure case.  

For each potential release identified, the estimated size of the hazard zones were determined.  The 

consequence analysis for the four-vapor dispersion scenarios was evaluated using DEGADIS a 

heavier than air dispersion model as specified by NFPA 59A and by using BREEZE  consequence 

analysis program. An integrated consequence modeling software, CANARY  was used which 

incorporates several source term release models linked to public domain vapor dispersion, explosion 

overpressure, and fire radiation codes.  

The three scenarios for explosion overpressure were calculated using version 6.0 of the DNV 

PHAST consequence analysis program and the Baker Strehlow explosion model to calculate the 

explosion overpressures. 

 



PERU LNG S.R.L. 41 029-4217 
LNG Export Project July, 2003 
Pampa Melchorita, Perú Chapter V 
 

Golder Associates 

Table 5.  Atmospheric Conditions for Vapor Dispersion and Explosion Overpressure Scenarios 

Scenario 
Parameter 

1 2 3 4 5 6 7 

Pressure (bar absolute) 1.09 
50 

saturated 
50 saturated 1 1.09 

50 
saturated 

50 saturated 

Temperature (°C) 162   162 162   
Pipe Diameter (inches) 30 8 8 36 30 8 8 
Hole in Pipe/Direction 
(inches) 

 2/Upward 
2/ 

Downward 
  

2/ 
Upward 

2/Downwar
d 

Atmospheric Conditions 
Temperature (°C) 

25 25 25 25 25 25 25 

Relative humidity (%) 90 90 90 90 90 90 90 
Pasquill-Gifford Stability 
Class 

F (stable) F (stable) F (stable) 
F 

(stable) 
F (stable) F (stable) F (stable) 

Wind speed, m/sec 2 2 2 2 2 2 2 
End Point (%) Lower 
Flammable Limit (LFL) 

50 
50 and 

100 
50 and 100 

50 and 
100 

50 
50 and 

100 
50 and 100 

 
Table 6 presents a summary of the release scenario hazard distances under the weather conditions for 

releases described in Table 5. The table provides the downwind ground level distances to the 

specified hazard endpoints for a low wind (2 m/sec) and a stable atmospheric case (F stability). 

Figures 2 through 6 provide a graphical presentation of the hazard endpoints for the various scenarios. 

All endpoints for each of the release scenarios lie within the property boundaries of the project. 

Table 6.  Downwind Endpoint Distances for Various Release Scenarios  

Downwind Distance (m) From Release to End Point Release 
Description Endpoint 

Vapor Dispersion Explosion Overpressure 
Scenario 1 50% of LFL 168  

50% of LFL 83 Scenario 2 
LFL 40 

 

50% of LFL 80 
Scenario 3 

LFL 37 
 

50% of LFL 50 Scenario 4 
LFL 22 

 

1 psi 247 
2 psi 161 Scenario 5 
3psi 

 
133 

1 psi 335 
2 psi 187 Scenario 6 
3 psi 

 
137 

1 psi 335 
2 psi 187 Scenario 7 
3 psi 

 
137 
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b. Structure of the Contingency Plan  

The Contingency Plan shall consider the guidelines described in the Directorate Resolution N° 0497-

98/DCG and the requirements set at the Supreme Decree 046-93-EM (Article 23). 

A summary of the general guidelines that must be taken into account in the contingency plan during 

the Plant operations is presented below:  

Strategic Plan 

The Strategic Plan defines the structure for emergency response, the functions and responsibilities of 

the personnel in charge of executing the plan, required resources and response strategies applicable to 

probable scenarios established in the risk analysis for the operation. 

The Strategic Plan should contain, as a minimum:  

− Responsibilities in emergency cases;  

− The organization and required resources for an efficient response;  

− Response, prevention and control strategies;  

− Communications and command center establishment; and 

− Emergency control equipment to be used. 

Operation Contingency Plan 

The Operation Contingency Plan determines the techniques to be applied for controlling emergencies 

caused by fires or explosions, landslides and natural threats, body injuries, vehicle accidents, fuel 

spills, etc. It also determines the procedures for each response phase, as established in the Strategic 

Plan. 

The Operation Contingency Plan should contain as a minimum:  

•  Initial procedures, such as preliminary evaluation and notifications; 

•  The establishment of a command center; 

•  The selection of an operational strategy for controlling an emergency; 

•  Determining the scale and scope of an emergency; 
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•  Senior level decision-making procedures; 

•  Transport and call-up; 

•  Emergency records; and 

•  Post emergency response review, which contains a review of the effectiveness of the Contingency 

Plan and the final emergency report. 

4.2.3 General Approach to the Closure Plan 

All projects must consider a closure or abandonment plan as part of the environmental management 

of the project.  

The first consideration to take account of is that in general, projects improve their installations and 

technology as the useful life of the project proceeds, in order to: 

•  Maintain high level of safety (that allows compliance with current legislation and the internal 

company guidelines) at all the operational installations, including all the land and marine 

facilities; 

•  Increase reliability and efficiency; 

•  Comply with the Peruvian and international environmental standards as well as internal 

requirements; and 

•  Adjusting to market demands regarding the quantity and quality of the product being delivered.  

In this context the closure or abandonment1 of the operation does not occur for technical reasons but 

rather for economic, strategic or other reasons. 

The closure of the operation should be a programmed action that: 

•  It ensures compliance with the legislation in the date programmed for the closure; 

                                                      

1 Abandonment is understood to mean the dismantling of the project.  The other possibility is that the owner sells the installations to a third 

party, in which case it does not constitute closure or abandonment  
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•  In the absence of specific legislation, to confirm to the proper authorities that all the actions 

have been taken to protect human life and the surrounding environment; and  

•  Allow the operating company to delimit its environmental responsibilities “before” and “after” 

the closure of the Project. 

Under the conditions outlined above, the general approach that PLNG should adopt upon closure of 

the operations of the LNG Export project are outlined below: 

•  The LNG Export facility is projected to have a minimum useful life of 30 years, which could 

be extended such that under optimum maintenance condition, the physical life of the project 

could extend for many more years. 

•  The installations to be closed should be assessed and handled in an individual manner.  

•  Installations to that are to be abandoned will be disconnected from all sources and supplies of 

gas.  This includes, for example, pipelines, metering stations, control lines, and other 

installations. 

•  Surface equipment shall be removed and taken away, except buildings. It is expected that these 

will remain in place until they are sold or demolished. 

•  The area and facilities may be converted into an industrial park for other users. 

4.3 Implementation Plan Resource Commitment  

The implementation of the Social and Environmental Management Plan for the Project will require an 

investment of financial and human resources by PLNG.  The resources will include personnel for the 

data collection, analysis and reporting, administration of contracts, and preparation and 

implementation of the EHS and Community Relations Programs. 

Prior to any work at the Pampa Melchorita site and before contracts are signed and the Contractor is 

mobilized, PLNG will maintain contact with the communities to keep them up to date with the current 

status of the project and the details and timing for the activities in the area. Preliminary meetings will 

be conducted with the municipal leaders, authorities, organizations and institutions to prepare the 

groups for establishing representation in the communication and consultation meetings that will 

become an ongoing collaboration in the community. Meetings at this stage will considered 
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preliminary as it recommended to not undertake any commitments until the Contractor can participate 

in the discussion of the concerns, issues and clearly explain the needs of the Contractor during the 

construction program. In this manner, the expectations and needs of all parties can be addressed by 

the same group and all parties can fully participate with their counterparts from the beginning. 
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ENVIRONMENTAL MANAGEMENT PLAN - CONSTRUCTION STAGE 
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OBJECTIVE 

To provide project information regarding planned activities, benefits, impacts and mitigation 
measures. 

 

ENVIRONMENTAL ASSESSMENT  

IMPACTS RECEPTORS  

− Local Customs  

− Nuisance to the population  

− Disturbance of Road, Transportation  

− Restriction of Fishing Zone  

− Employment  

− Communities   

− Communities 

− Public 

− Fishermen 

− Labor force  

 

MEASURES TO BE TAKEN 

Communication Channels  

•  Communication processes will be created between PERU LNG S.R.L. and the communities 
before, during and after the Plant construction. 

•  A Community Relations Officer will be designated from the company and from the Contractor, 
who will act as the links between the communities and the company for collecting the concerns 
of the population regarding the construction of the plant. These persons will be in charge of 
communicating any information required about the project. 

•  Local communication systems such as radio and/or print media will be used for informing the 
community about the pending meetings and key milestone activities of construction to be 
performed.  

•  Meetings with authorities, organizations, institutions and representatives of the communities will 
be held in order to inform them about construction activities, as well as issues of social interest. 

Communication with the Community and Authorities  

•  Communication with the community will be established to provide a first-level of information, 
coordination, execution and follow-up of all those issues stated in the Environmental 
Management Plan and any other unexpected aspects. The representatives and authorities of 

GS-1 INFORMATION AND COMMUNICATION TO THE COMMUNITY 



PERU LNG S.R.L.  53 029-4217 
LNG Export Project July, 2003 
Pampa Melchorita, Peru  Chapter V 

Golder Associates 

MEASURES TO BE TAKEN 

the community, and the Community Relations Officer of PERU LNG S.R.L. and Community 
Relations Representative of the Contractor will participate at this level. Both parties shall 
exchange information internally with their respective management as appropriate.  

•  The structure will be implemented with a technical advisor (member of a local institute, agency 
or NGO) who will provide support to the community in technical and special issues.  

•  The communication mechanisms will be structured in order to allow the establishment of a 
continuous communication with the community. Such structure will be characterized by the 
assistance of the Community Relations Officer, who will be a professional with experience in 
the community relations work and will form part of the personnel of PERU LNG S.R.L. and/or 
Contractor 

The main duties of the Community Relations Officer will be: 

1. To inform the community prior to the commencement of the work; 

2. To act as the link between, the community and the management of PERU LNG S.R.L.; 

3. To follow-up project compliance with the code of conduct; 

4. To receive consultations, claims and suggestions from the community members; 

5. To resolve and provide conflict management; 

6. To organize meetings with the community and its organizations;  

7. To verify the hiring mechanisms of local labor force utilized by the Contractor; and 

8. To work with the local communities to provide safety training, risks and emergency 
management.  

 

•  Careful planning of the construction and the coordination of activities will be completed with the 
Town Council Authorities before starting the construction. This effort will ensure that the 
communities are informed of the project‘s activities and that the impacts are mitigated and that 
inquiries by the local population are properly addressed in a timely manner as they arise. 
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OBJECTIVES 

To mitigate the effects on the social and economic infrastructure of the communities in the areas 
influence.  

 

ENVIRONMENTAL ASSESSMENT  

IMPACTS RECEPTORS  

− Temporary disruption of infrastructure  

− Disturbance to the population  

− Public 

− Communities 

 

MEASURES TO BE TAKEN  

•  Periodically, plant roads will be sprayed with water in order to minimize dust emissions that 
could affect the community or environment. 

•  Temporary alternatives will be established, when possible, to prevent the disruption of normal 
traffic patterns of vehicles and pedestrians in local community roads and paths. 

•  A road and transport plan in accordance with MTC requirements will be designed and executed 
to include the following aspects: 

− A preconstruction survey that describes and documents the roads condition and 
infrastructure utilized to deliver goods and services for the Project; and 

− Determine the transport equipment required and improvements needed to bridges, access 
lanes, etc. in compliance with MTC requirements. 

•  Residents of the communities will be informed of the volume of trucks that will transit, the time 
length of use, the transit hours, the possible impacts and the mitigation measures proposed.   

•  Specific mitigation measures will be adapted for each route and/or situation and will include: 

− Driver training for complying with safety standards and assigned routes; 

− Road signs; 

− Speed reduction zones in populated areas; and 

− A hotline for emergency contacts. 

 

GS-2 PROTECTION OF THE SOCIAL AND ECONOMIC INFRASTRUCTURE  
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OBJECTIVE 

To establish general guidelines for hiring the local labor force  

 

ENVIRONMENTAL ASSESSMENT  

IMPACTS RECEPTORS 

− Employment  − Labor force  

 

MEASURES TO BE TAKEN  

PERU LNG S.R.L.  

•  PERU LNG S.R.L. will specify in the Contractor´s contract that they shall promote the 
employment of available local labor with preference to those available in the communities 
corresponding to the direct influence of the project.  Verification of residency of the people 
interested in working for the project shall be established. 

•  PERU LNG S.R.L. will ensure that the Contractor complies with the hiring strategy set. 

•  The community will be informed of the manpower and skills and the hiring requirements, 
through the Community Relations Officers. The Contractor, through the Community Relations 
Officers, will coordinate with the community the mechanisms to hire the local labor force with 
transparency and equality.   

•    The community will be informed regarding the type of laborers required (semi-skilled and 
skilled), duration of the positions, base salaries, additional payments and medical requirements. 
That information will be available in the communities. 

•   To facilitate local hiring during the first and second year of construction, PERU LNG S.R.L. will 
prepare a training program for the local labor force required for the Project to develop skills that 
are relevant to project construction work. Such skills may be used during the construction, but 
will also be applicable in the future work market.  

•  The training commitments will involve local programs or technical schools, as well as direct 
work training compatible with the Contractors’ requirements.  

•  The hiring requirements will be communicated by advertisements related to the project, 
detailing the qualifications and the documentation to be submitted, including documentation to 

GS-3 SUPPORT IN THE HIRING OF LOCAL LABOR FORCE  
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provide proof of local residence.   

•  The same degree of hiring information will be made available to non-resident workers, clearly 
stating that non-resident personnel will be housed in the construction camp.  

•  If non-resident personnel visit Cañete or Chincha, these personnel will be bound to a code of 
conduct to regulate the behavior of afterwork hours in these locations. 

 

Construction Contractor  

•  The Contractor will be responsible for training workers who will be hired directly and for insuring 
the workers hired by other companies receive proper training from their respective companies.  

•  Medical examinations will be given to all personnel, prior to being hired. 

•  The Contractor shall prepare a report, which includes the names and origin of the personnel 
hired, date of entry, date of leave, position, and training status. 
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OBJECTIVE 
To establish the general guidelines for the use of local services and resources.  

 
ENVIRONMENTAL ASSESSMENT  

IMPACTS  RECEPTORS  
− Use of local services and resources  − Communities 

 
MEASURES TO BE TAKEN  

•   PERU LNG S.R.L. will specify, as one of its requirements by its contractors is to have a 
preference for local services and resources available in the direct area of influence.   PERU 
LNG S.R.L. will also specify that the use of local services and resources not disrupt the 
communities' use of those same resources and services. 

•  The community will be informed through the Community Relations Officer, of the need for 
resources and services required for the construction of the project. and the respective hiring 
requirements. 

•  The Contractor, through the Community Relations Officer, will coordinate with the community 
the mechanisms for hiring local services with transparency and equality. 

•  The types and requirements for resources or services, the time or length of use will be 
established. All the information will be available in the communities.  

•  The purchase of goods and services, required by construction personnel, which are of proper 
quality, quantity and competitive price manufactured and available in the area of influence will 
be encouraged. 

•  If the service or resource is not available at the local level on a competitive basis, the regional 
level will be chosen and in third place, the national level, such as the case of the protective 
clothing and equipment for construction workers as gloves, safety shoes, respirators, among 
others. 

•  The Contractor will prepare a report containing the services and resources used, origin, and 
date of purchase.  

•  In case of basic supplies, PERU LNG S.R.L. will recommend to its Contractor to obtain their 
supplies in stores and department stores of the districts and cities close to the project, if 
supplies are available in sufficient volume and also to use the services that are available near 
the work areas without disrupting local pricing and supplies. 

GS-4 SUPPORT IN THE USE OF LOCAL SERVICES AND RESOURCES  
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OBJECTIVES 

To reduce the impact caused by the restriction of the access to the artisanal fishing area of the 
plant site, and to reduce the risk of accidents at the construction area by providing alternative 
access to the fishing areas outside of the construction site. 

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 

− Restriction of access to and transit of the 
artisanal fishing zone. 

− Accidents in restricted zones 

− Artisanal fishermen 

 

− Communities 

 
MEASURES TO BE TAKEN 

Information 

The construction activities onshore and off shore will restrict the access and transit of artisanal 
fishermen, both fishing on the shoreline or at the subtidal zone, therefore:   

•  Before starting the construction, fishermen will be notified that access to the beach through the 
PERU LNG S.R.L. property will be restricted, for the sake of their own safety, due to the 
construction activities.  

•  The Community Relations Officer will be in charge of communicating through the established 
communication channels, at least 30 days prior to the day in which the access will be cut from 
Panamerican Highway to the shoreline. 

•  Through the same communication, the location of the new artisanal fishing access will be also 
indicated. 

Access restriction to fishing areas from the Panamerican Highway 

Two alternative access routes will be provided to the fishermen to access to the shoreline from the 
north and south of the plant. 

Transit restriction in Playa Melchorita 

•  Construction activities will restrict the normal transit of the artisanal fishermen throughout the 
shoreline area of the plant  

GS-5 ACCESS RESTRICTION  
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MEASURES TO BE TAKEN 

Restriction for artisanal ships  

The access of artisanal ships during construction of the marine facilities will be restricted by the 
governing authority to avoid any potential accidents  
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OBJECTIVES 

To provide knowledge and understanding to all personnel on the application of the environmental, 
occupational health and safety requirements under which all project construction activities should 
be conducted.  

To train the Contractor in the use and application of the EIA and the Environmental Management 
Plan for performing the construction activities under environmentally sustainable criteria. 

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 

− Improve conduct of the workers 

− Prevent Accidents 

− Minimize environment impacts  

− Communities and general public 

− Contractor’s employees 

 
MEASURES TO BE TAKEN 

Environmental management training will consist of communicating all EHS (Environmental, Health 
and Safety) material for construction activities, as well as all the Environmental Management Plan, 
applicable legislation, contractual liabilities and environmental issues that are relevant to the work. 
All employees shall receive instruction regarding the EHS programs and requirements.  Additionally, 
the Contractor shall develop a training program in EHS issues during the course of all the 
construction stages of the project. 

The introduction and the training program will be the responsibility of the Contractor ‘s EHS 
department and shall use proper educational methods, depending on the education level of the 
target group.  

A partial list of topics that should be included in the training program is shown below: 

 

•  Environmental management during the construction activities; 

•  Code of Conduct; 

•  Waste management; 

•  Dust control; 

EC-1 ENVIRONMENTAL EDUCATION AND TRAINING TO CONTRACTORS 
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•  Management of hazardous materials; 

•  Spills and response plans; 

•  Risks analysis of the construction activities and emergency response plan;  

•  First Aid; 

•  Personal protection equipment; 

•  Occupational health; and 

•  Natural resources of the region and importance of their conservation. 
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OBJECTIVES 

To prevent and mitigate the effects of the construction camp on the environment and local 
communities. 

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 

− Noise, dust, waste, water 

− Nuisance  

− Environment 

− Communities 

 
MEASURES TO BE TAKEN 

The housing of the non-local resident personnel that will work on the project will be provided by a 
camp installed by the Contractor on the property.  

The camp for housing non-local resident personnel will consider the following recommendations : 

•  Perform a proper assessment of the environmental conditions prior to the installation of the 
camp facilities; 

•  Adapt all of the camp facilities to the natural land contours, in order to avoid excessive earth 
works; 

•  Provide the camp with systems for the collection, treatment and disposal of wastewater, solid 
waste and other effluents, to impede the direct discharge of any liquid or solid waste to the soil 
or water; 

•  Avoid conflicts with neighboring communities, such as: deterioration of the water quality or 
decrease of water volumes for human consumption, excessive generation of noise, dust, 
offensive odors and introduction of any external sources of damage to the neighboring 
communities; 

•  Establish a code of conduct to regulate the behavior inside the camp as well outside of the 
camp in neighboring communities.  The Code of Conduct will apply to both local and non-local 
employees; 

•  Train the personnel in conduct and behavior rules towards the communities and authorities; 

 

AC–1 CAMP INSTALLATION  
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MEASURES TO BE TAKEN 

•  Provide enough toilets at the work area in order to satisfy the personnel needs according to the 
number of people at a specific site;  

•  Provide the personnel with proper areas for eating; 

•  During the first year of construction or until the desalinization plant is installed, the water to be 
used for the camp services (sanitary, cleaning) will be transported from the Cañete River by 
means of water hauling trucks. The water intake at the Cañete River must be located in such a 
way that does not cause any conflict with the community due to water volume reduction or 
quality alteration. Appropriate permits will be obtained from the governing authority. 

•  Establishment and implementation of a code of conduct stating the behavior rules, which shall 
be complied with by all the workers outside of the camp. Any violation of the code of conduct by 
the worker may be cause for termination of their work contract.  
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OBJECTIVES 

To avoid the deterioration of the access roads, as well as to reduce the risk of accidents in the 
project area of influence. 

To reduce the contamination produced by noise and fugitive emissions generated by equipment, 
machinery and vehicles. 

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 

− Increased noise levels 

− Alteration of the air quality 

− Interruption and deterioration of the road 
surfaces 

− Alteration of local traffic patterns 

− Public and Communities 

− Public and communities 

− Public and communities 

 

− Communities 

 
MEASURES TO BE TAKEN 

Most of equipment and materials that will be used for the construction will arrive at the Pisco port 
and from there will be transported to the Project site. Additionally, a small portion of the shipments 
will arrive at the Callao port in Lima. Therefore, it is presumed that the roads that will be used the 
most for the transportation of machinery, equipment and materials corresponds to the Pisco-Pampa 
Melchorita Panameric Highway route and to a lesser extent the Panamerican Highway route 
between Lima and Pampa Melchorita. Additionally, mobilization of personnel will mainly use the 
Panamerican Highway between the localities of Chincha and San Vicente de Cañete. 

During transportation the following recommendations will be considered: 

•  Prior to transportation of any kind in the project, a photographic record of the main structures 
and the current status of the roads to be used shall be prepared. In this inventory, the road 
operator (either national, departmental, town council, private, etc.) as well as the type of roads 
to be used, speed limits and infrastructure limitations will be identified; 

•  Inspections will be carried out during the period that the road is being used in order to verify the 
stability and good performance of the structures, as well as to determine the need of 
reinforcing, repairing or constructing additional ones;  

AC–2 TRANSPORTATION AND MOBILIZATION 
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MEASURES TO BE TAKEN 

•  During the construction stage of the project, non-paved roads and internal roads on the project 
site that are being used will be sprayed with water to reduce dust emissions;  

•  The entrance and exit to the Project from/to the Panamerican Highway shall be modified 
through the construction of additional lanes for acceleration - deceleration and access to the 
Panamerican Highway; 

•  All trucks and transporters will meet driver training and vehicle safety standards prior to being 
employed; 

•  The use of mufflers in the exhausts of vehicles, machinery and heavy equipment shall be 
required; 

•  Periodic maintenance of vehicles, machinery and equipment will be carried out, ensuring the 
safety and synchronization and carburetion of the engines; and 

•  Washing of machinery, equipment and vehicles will be forbidden in areas close to drainages or 
rivers, in order to avoid any discharge of lubricants and fuel. 

Heavy Loads 

•  Machinery or heavy equipment transported on caterpillar/tracked machinery by main or 
secondary roads will be restricted; low-bed trailers shall be used for such kind of transportation;

•  Over weight and over-wide loads will be avoided, during the transportation of machinery and 
equipment. When, for shape or size reasons, the load can not meet this recommendation, 
proper road signs as well as sign posts for heavy, large and wide load shall be used. In the 
routes on national or departmental roads, escort vehicles shall be provided. In the same 
manner, proper schedules shall be chosen for the transportation of these types of loads, 
considering the non-rush hours as well as the hours with less presence of pedestrians in the 
populated zones;  

•  In case of heavy loads, the maximum permissible weight shall be evaluated in the road to be 
used. In case of surpassing the load limits, the Ministry in charge of the road shall be contacted 
in order to obtain the proper permits and coordinate the permit requirements. Additionally, the 
need for constructing drainage works, retaining works, bridge reinforcement and culverts will be 
identified; 

•  All the procedures required for the transportation of special heavy loads will be provided by the 
Contractor, and it will include obtaining government authorizations, making temporary or 
permanent road modifications, providing road signs, giving information to the public, requesting 
the participation of the traffic officers; 

•  When transporting loads which restrict the normal traffic movement, the population shall be 
informed through different means of communication. Additionally, road signs will be posted as 
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needed to assist traffic flow; and. 

•  All the vehicles involved in the project will be required to comply with the maximum permissible 
levels for emissions, stated in Decree Supreme N° 047-2001 of the Ministry of Transport and 
Communication. 

Personnel 

•  The mobilization of personnel to and from the project site will be carried out using vehicles.  
that meet all mechanical and safety specifications as requested by  PERU LNG S.R.L.. 
Periodical inspections of vehicles conditions and maintenance will be performed by the 
Contractor and reported to the construction HSE management; and  

•  Drivers shall have driver’s license and shall take defensive driving courses. Drivers shall follow 
established speed limits as well as any additional road warning signs that shall be observed; if 
any traffic violation or incident occurs, drivers will be penalize and recurrent traffic incidents will 
lead to termination of the drivers contract. 
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OBJECTIVES 

To prevent negative impacts on the environment and to prevent accidents by personnel working 
within the project, warning signs will be posted in different areas of the construction site. 

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 

− Worker Accidents 

− Nuisance and pollution 

− Construction personnel 

− Communities 

 
MEASURES TO BE TAKEN 

•  Sign posting shall not be considered as a substitute for the technical and organizational 
measures for personal protection and shall be used when those measures are not able to 
eliminate or to sufficiently reduce risks.  Neither shall it be considered as substitute of the 
occupational health and safety training and information to the workers. 

•  Sign posting of work access and other specific sites will be developed taking the following 
criteria into account.  

Signs to be utilized include: 

•  Environmental: The conservation of the natural resources and the prevention of the impacts on 
the environment that will be generated during construction (For example:  do not throw solid 
and/or liquid wastes to the water bodies, etc.); 

•  Preventive: Warning personnel and general public of the existence and nature of a hazard; 

•  Regulatory: Indicating limitations, prohibitions or restrictions; and 

•  Informative: Identifying and guiding users, providing them with information and the directions 
that must be followed; 

•  Once the work construction is finished and vehicle traffic returns to normal, the roads shall have 
proper signs posted. 

The following recommendations will be considered: 

 

AC–3 SIGN POSTING 
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•  Safety sign posting is a supplement to and not a substitute for technical and organizational 
preventive measures; 

•  In work areas where there are hazards that can not be eliminated, it shall be required to post 
signs that apply prohibitions, danger warnings, obligations to be fulfilled and any other 
necessary information; 

•  Standardized safety, warning and traffic signs will be utilized; 

•  Signs will be strategically located in visible places, in the work places, in such a way that 
personnel clearly receive all of the information contained in the sign posting; 

•  Signs will have proper size and dimensions for allowing their clear visibility from the furthest 
point necessary to provide warnings; 

•  Roads, storage areas, the parking areas for lifting and transportation of equipment, fire fighting 
equipment, and evacuation exits shall be well delimited and posted with appropriate signs;  

•  Pipe through which fluids circulate will be identified and signs posted, especially in valves and 
regulating and control points in compliance with ITINTEC 399.012; 

•  Pipelines that cross under roads will be marked;  

•  Alarms and other acoustic signals will be required to be clearly heard and understood by the 
workers in either their residence or workplace;  

•  It is necessary to ensure that personnel use the proper hand signals for communication 
according to the stand safety codes, particularly when in lifting and transporting loads; 

•  All personnel will be properly informed of the safety signs, their meanings and actions that shall 
be taken; 

•  All requirements to be fulfilled by sign posting, shall be reinforced by written documentation 
available to all the workers; and  

•  The emergency sign posting will be visible though a power failure. 
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OBJECTIVES 

To prevent and mitigate environmental effects generated during site preparation activities; including 
earthwork, adequate internal and external accesses, construction of temporary facilities (parking 
areas, fenced areas, offices, material and fuel storage areas).  

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 

− Air quality alteration 

− Sediments  

− Structural changes of the soil 

− Alteration of the physical-chemical quality of 
the soil 

− Alteration of the habitat quality  

− Alteration or destruction of the 
archaeological heritage 

− Public 

− Water 

− Soil 

− Soil 

 

− Aquatic Ecosystem 

− Cultural 

 
MEASURES TO BE TAKEN 

Earthwork 

•  Prior to earthwork, portions of the “Tillandsia fields” as noted in Chapter Three will be excavated 
and moved to a nursery area for storage and propagation until the completion of construction.  
After construction they will be re-planted in selected locations on the project site. 

•  Only fresh water will be used for dust and particulate control in areas under construction and 
internal roads; 

•  As far as possible, the cut material shall be used for fill in order to reduce the quantity of surplus 
material. 

•  The surplus material of the earthwork shall be disposed in a previously identified, approved and 
authorized place on the worksite; 

•  The machinery used for the earth work will be periodically checked to prevent mal function of 
the engines and the muffler system. Additionally, they shall comply with the maximum 
permissible levels of emissions for motor vehicles stated in Decree Supreme N° 047-2001 of the 

AC–4 SITE PREPARATION  
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Ministry of Transport and Communications. 

•  The plant has a Certificate of Non-Presence of Archaeological Resources N° 2003-0001 issued 
by the “Instituto Nacional de Cultura”. However, if archaeological artifacts are found the work in 
the affected area will be stopped and cordoned off with a protective barricade. The “Instituto 
Nacional de Cultura” shall be notified and steps taken to preserve the archaeological artifacts.  
Work will recommence in the affected area after the artifacts have been properly removed;. 

•  The material required for fill shall come from borrow areas duly approved. The transportation of 
this material shall be carried out in proper vehicles and using a cover to preventing spills and 
dust; 

•  All machinery used for the earth works shall have a backup alarm for alerting the personnel that 
are near the maneuvering area; 

•  Water to be used in soil compaction, dust control and other construction activities will be hauled 
to the site in trucks from the Cañete River. The water intake shall be located to not cause any 
conflicts with the community due to volume reduction or quality alteration.  

•  Priority shall be given to the installation of the desalinization plant in order to reduce the time 
during which water extraction from Cañete River will be performed; and 

•  In case of temporary excavations, the material will be temporarily disposed at a prudent 
distance from the excavated area;  

Temporary Installations 

•  Temporary installations will include construction material storage area, temporary offices, 
sanitary systems, fuel storage area, workshops, warehouses, temporary waste disposal area, 
and construction camp (alternative); 

•  In the work areas, toilets shall be adapted and distributed according to the number and location 
of personnel. Sludge disposal management plan will be established; 

•  For the camp and the office areas, a sewage treatment system shall be provided which will 
consist of package plants of activated sludge with extended aeration; 

•  The material storage areas shall have proper signs specially if there are hazardous materials; 
and 

•  The Contractor will take all the necessary precautions and will implement all the measures 
required for loading areas and for minimizing risks.  

Fuel Management 

•  Temporary fuel storage tanks shall be located on an platform surrounded by an impermeable 
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MEASURES TO BE TAKEN 

secondary containment system with the capacity to store at least 110 the capacity of the tank; 

•  The fuel storage area shall be properly posted, indicating the procedures to be followed in case 
of emergencies. All equipment required for emergency control, such as fire extinguishers and 
absorbent material for spill control shall be located near the fuel storage area in order to 
minimize the response time;  

•  All fuel storage containers shall be identified with the type of product and their capacity; 

•  The transport of fuels within and outside the project area shall be performed in proper vehicles 
that comply with the regulations of the Ministries of Transport and Communication, and Energy 
and Mines (MTC and MEM). The products transported shall be identified, as well as their 
flammable nature. It will be required that every vehicle transporting fuels be equipped with spill 
control and clean up materials; 

•  A spill prevention and control plan shall be implemented. All the responsible workers of the 
storage, handling and transport of oils and fuels shall know the spill response plan. 

•  In case of spills, the material contaminated with fuel or lubricants shall be removed as soon as 
possible, be treated according to remediation guidelines and reported to the appropriate 
authority; 
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OBJECTIVES 
To minimize the environmental impacts generated during the construction of civil works. 

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 
− Air quality alteration 

− Sediments 

− Alteration of the physical-chemical quality of the soil 

− Alteration of the habitat quality 

− Air 

− Water 

− Soil 

− Aquatic Ecosystem 

 
MEASURES TO BE TAKEN 

•  A concrete batch plant will be installed in the project area for the construction of structural 
foundations, buildings, walls, slabs, channels, etc.; 

•  Cement bags will be stored in a warehouse for material storage. They will be placed on pallets 
or platforms raised at least 0.20 m above the ground level.  Stacks shall not exceed 1.50 high;  

•  Steel bars shall be properly stored.  

•  Aggregate required for the preparation of concrete, shall come from areas with valid exploitation 
permits. Vehicles used for transportation shall be covered for preventing the loss of aggregate. 

•  The storage of aggregate will be carried out in areas previously prepared for this purpose, 
allowing the material to remain free of dirt and foreign elements. The material stored will be 
sprayed with water for dust control; 

•  The water utilized for the preparation of concrete will be brought in trucks from the Cañete River 
under permit from the governing authorities;   

•  Personnel in charge of the preparation of concrete mixes shall have all personal protection 
equipment, specially gloves, safety boots, helmet and respirator; 

•  At the end of the working day, cleaning squads will be in charge of picking up the waste 
generated during the day. The guidelines for managing these waste are presented in the data 
sheet MR-2 for Solid Waste Management; and 

•  In work areas, proper containers will be used for the collection of waste, according to their 
characteristics. 

AC–5 CONCRETE AND MASONRY WORKS 
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OBJECTIVES 

To prevent and control impacts generated by the pipeline installation activities and by the different 
components of the liquefaction plant. 

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 

− Increase of noise levels 

− Sediments 

− Alteration of the physical-chemical quality of 
the soil 

− Workers  

− Water 

− Soil 

 
MEASURES TO BE TAKEN 

•  For pipe storage, wooden skids, sand bags or metallic bases shall be located providing good 
stability and leveling, and preventing contact with the soil. Personnel involved in the pipe 
handling shall have personal protection equipment and shall be trained for executing the tasks 
assigned in a safe manner; 

•  The temporary pipe storage areas shall be properly posted;  

•  All work for handling pipe shall be executed using the proper tools and safety equipment;  

•  All of the pipe waste surplus generated will be picked up and classified according the material 
quality, according to the measures proposed in data sheet MR-2 solid waste management; 

•  During welding, cleaning and painting work, all of the necessary precautions shall be taken for 
picking up, classifying and temporary storage of all the product packing used and waste 
material, in order to treat them according to the program stated in solid waste management data 
sheet MR-2;  

•  During the painting activities, preventive measures shall be taken to prevent spills of paint and 
solvents. Containers shall be properly covered during transport and management of these 
products; 

•  During the unpacking operation of equipment and fittings, recyclable materials will be separated 
and treated according to the guidelines for solid waste management; and  

AC–6 PIPE INSTALLATION AND EQUIPMENT MOUNTING 
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•  During the unloading of all heavy equipment (structural, electrical, instruments, etc,) and pipe, 
an industrial safety inspector shall be present for directing the operations in a safe manner. 

Welding 

•  Solid waste generated will be picked up, especially cut metal pieces, welding rods and welding 
residues. 

•  Welding in areas where flammable products are being used or where it is being painted will not 
be allowed without a hot work permit 

•  Welding residues shall be managed according to the Solid Waste Management data sheet MR-
2. 

Radiographic Control  

•  Only qualified personnel will be hired to perform radiographic tests. Only persons that are 
registered with competent authority for the management of radioactive material and that are 
trained for that task will be employed;  

•  For the management of radioactive sources, the Contractor will be required to follow the 
applicable regulations of radiological and nuclear safety for storage, handling and use, which is 
regulated by the “Instituto Peruano de Energia Nuclear” (IPEN); 

•  The Contractor will be responsible for the management of liquid waste from radiographic film 
developing;  

•  Personnel conducting radiographic work will use individual dosimeters or devices for measuring 
radiation as well as the personal protection equipment required and shall be subject to 
periodical medical examinations; 

•  Eating, smoking and drinking are forbidden in all areas where radiographic tests are performed; 

•  All packing, which contains radioactive materials, will have the proper symbol coding and signs. 
Its surface shall be free of any radioactive contamination; and 

•  During the radiographic tests on any materials, personnel will not be allowed within a 50 m 
radius. The area shall be sign posted during testing. 
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OBJECTIVES 

To provide a proper procedure for the management of hydrostatic tests, that minimizes negative 
impacts on the environment. 

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 

− Increased noise levels 

− Alteration of water quantity and physical-chemical 
quality. 

− Personnel 

− Water 

 
MEASURES TO BE TAKEN 

•  Before starting the hydrostatic tests, the Contractor shall prepare a plan for managing the test, 
taking as basic indications those included in this section; 

•  The procedures for hydrostatic testing will be submitted to the HSE management of PERU LNG 
for their approval prior to testing;  

•  During pressure tests, an industrial safety inspector shall be present for supervising the test; 

•  Effluents and waste generated during the cleaning of pipes or tanks to be tested shall be 
properly treated according to the liquid and solid waste management programs (see MR-1 and 
MR-2);  

•  The water used during the test will be treated as required to eliminate corrosive agents and 
scaling; 

•  If water needs to be treated for testing, biodegradable additives shall be used. A record of all 
the additives and the volume injected in the waters of hydrostatic test shall be kept. The use of 
additives shall be carried out according to the manufacturer’s instructions; 

•  If water from the Cañete River is used for the hydrostatic tests, the flow level of the river shall 
be monitored before extraction. Extraction rates and locations shall be those specified by the 
governing authority; 

•  Whenever possible water from the desalinization water plant shall be used for the hydrostatic 
tests; 

AC–7 HYDROSTATIC TEST 
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•  Whenever possible, the water from the hydrostatic tests will be re-used; 

•  The method chosen for discharging the water from the tests (either irrigation or discharge to the 
sea) shall have the corresponding permits with governing authority; 

•  Effluent from the hydrostatic tests shall be tested when the water has been treated with 
inhibitors and biocides to insure that the discharge will meet permissible levels for discharge 
established in the environmental legislation; and 

•  The hydrostatic test water shall be monitored according to the guidelines provided in the 
Monitoring of the water quality data sheet SM-2. 
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OBJECTIVES 

To mitigate the impacts generated during the construction of the marine installations including pile 
driving for the trestle and platform construction, dredging of the navigational channel, and 
construction of the breakwater.   

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 

− Increase of the noise levels 

− Alteration of physical-chemical quality of 
seawater. 

− Alteration of the characteristics of the sea aquatic 
communities 

− Changes in fish captures. 

− Alteration of local customs. 

− Nuisance caused to the population  

− Restriction of the artisanal fishing areas. 

− Personnel and neighboring 
communities 

− Water 

− Marine flora and fauna 

 

− Fishermen 

− Communities 

− Communities 

− Fishermen 

 
MEASURES TO BE TAKEN 

Dredging 

•  Prior to the construction of the navigational channel, the material to be dredged will be physical-
chemical characterized until a depth of 3 m, corresponding to depth of the dredging. The 
characterization will be performed to test the existence of any kind of contamination on the 
material that will be removed.   

•  The area for the disposal of dredged material will be defined through the assessment of the 
offshore environmental characteristics, taking into account the lowest grade of impact on the 
aquatic communities. Recommendations of international organizations such as OSPAR; 
MARPOL; IMO and USEPA will be considered. 

•  An Environmental Impact Study corresponding to the dredging of the navigational channel will 
be submitted to the “Dirección General de Capitanías y Guardacostas” (DICAPI) for its approval 
(as per Supreme Decree 011-DE/MGP, Part C, Procedure B-10 and Directorate Resolution 

AC–8 OFFSHORE CONSTRUCTION ACTIVITIES  
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0397-2000/DCG).  It will include details of the dredging operation and procedures for discharge 
and disposal of the material. The maintenance program for the navigational channel and the 
monitoring program for the operations will be included in the study (see data sheet SO-3 
“Monitoring of the Marine Sediments”). 

•  During the dredging activities, monitoring the seawater turbidity will be necessary with the aim 
of keeping levels to less than 200 mg/L (see data sheet SM-2 “Monitoring of the Water Quality”). 
In case that turbidity levels surpass this concentration, control measures shall be implemented. 
For planning the dredging work, fishing patterns and other environmental factors such as strong 
currents or increased turbidity by the discharge of the rivers close to the project area, shall be 
considered. 

•  The dredging barges shall have an emergency response plan including response to fuel spills, 
fires and accidents. Such plan must follow the National Contingency Plan and the Local 
Contingency Plan of the Port’s master office. 

•  The work area shall be marked with buoys and the access of non-authorized personnel shall be 
restricted to avoiding accidents.  

•  All wastes generated within the barges shall be managed according to the solid waste 
management program (see data sheet MR-2). 

Pile Driving 

•  High noise levels that could affect neighboring communities are not expected, however, sound 
pressure levels shall be measured during the installation of piles, especially in Wakama seaside 
resort (see data sheet SM-4). 

•  Personnel working in the pile driving activity shall use personal protection equipment, especially 
ear protection. 

•  All of the waste generated shall be managed according to the solid waste management 
program. 

•  Proper equipment for contingencies shall be available.  

 

Breakwater 

•  The material that will be used for the construction of breakwaters will be transported to the site 
by barges. These barges shall have a contingency plan and all the emergency equipment for 
responding to any emergency. 

•  The area of breakwater construction will be marked with buoys and the access of non-
authorized personnel will be restricted to avoiding accidents. 
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•  A monitoring program of the coastline will be established to determine the accretion and erosion 
effects of the breakwater on the beach. (See data sheet SO-7). 

General Considerations 

All the ships and equipment that will be utilized during the construction of the marine facilities will 
receive periodical maintenance for preventing any accidental discharges of fuel or lubricants during  
execution of the work. 
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OBJECTIVES 

Establish the standards that shall use during the restoration and clean up of the project areas 
affected by construction.   

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 

− Alteration of the physical-chemical quality of the 
soil 

− Alteration of water quality  

− Soil 

 

− Water 

 
MEASURES TO BE TAKEN 

The closure of the construction activities is a sequential activity and allows that when that part of the 
construction work is finished, restoration and cleaning tasks are performed immediately.  

The activities to be carried out during the restoration and cleanup of the areas utilized in the 
construction stage will include: 

Work Areas 

Proper removal and disposal of:  

•  Solid and liquid wastes; 

•  Construction materials and rubble, scrap metal, packing/wrapping material, etc.; and  

•  Equipment and machinery, containers, portable chemical toilets, rails, construction tools. 

Roads 

•  Any provisional structures that have to be installed in bridges and roads for the transport of 
special heavy loads will be removed or left in place at the direction of MTC; and  

•  Direct communication with the companies in charge of each of the roads or accesses utilized by 
the project will be established and a written record of all the works executed will be kept.  

 

 

AC–9 CLEAN UP 
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Camps and Storage Areas 

The following shall be taken into account during the restoration of the areas where work camps and 
storage areas were constructed: 

•  Treatment and final disposal of all soils stained by spills of fuels or hydrocarbons; 

•  Cleaning of all solid waste; 

•  Removal and disposal of installations that had been constructed (stairways, paths, storage 
areas, fuel supply areas, etc.) and are not recoverable; and 

•  Implementation of erosion control measures in construction areas that had erosion problems or 
that may have it in the future. 

Soils Remediation 

In areas contaminated by spills such as fuel storage areas and workshops, which in spite of the 
prevention measures adopted, are suspected of having some contamination level, soil samples 
shall be taken and tested for Total Petroleum Hydrocarbons (TPH). This analysis will determine the 
TPH concentrations and the soil contamination level. In the event that contamination levels surpass 
1% of the TPH concentration, in-situ remediation will be carried out.  
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OBJECTIVE 
To establish the guidelines for the management of wastewater generated during the construction 
stage of the project. 

 

ENVIRONMENTAL ASSESSMENT 
IMPACTS RECEPTORS 

− Alteration of the physical-chemical quality − Water, soil 

 

MEASURES TO BE TAKEN 

The Contractor shall prepare a Liquid Waste Management Plan. This plan shall follow the 

environmental regulations in force at the date of construction and shall be reviewed and approved 

by PERU LNG. The issues mentioned in this document shall be considered. 

1.  Domestic Liquid Wastes 

•  During the construction, portable sanitary installations will be used in the different work areas. 
For the maintenance of these portable chemical toilets, a worker shall be trained for 
administering the necessary chemicals to the wastes for destroying the organic matter, 
minimizing the production of odors and eliminating pathogenic microorganisms. The content of 
the receiving tank (sludge) shall be held in a septic tank for collection and disposal by a licensed 
disposal subcontractor. 

•  The domestic wastewater from the camp and the temporary office areas will be treated in 
compact treatment plants or septic tanks. These two treatment options are described below: 

1.1 Wastewater Treatment System – Septic Tank 

In the case of septic tanks, the wastewater (sewage) generated will be treated through a system 
with grease traps, septic tank and infiltration field on the ground. The septic tank will be built with 
concrete or bricks, and it will have two chambers, the design will take following specifications: 

Q: Design flow (estimated based on the number of persons in the camp and with a minimum daily 
consumption of 200 liters per resident) 

t: Retention Time: 24 hours = 1 day 

V: Tank effective volume:  

MR–1 LIQUID WASTE MANAGEMENT 
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tQmV *)( 3 =  

As safety factor due to flow variations, as well as for having an additional volume for sludge 
accumulation, this volume should increase by 15%. 

Septic Tank Dimensions 

For the two-compartment tank, it is recommended that the capacity of the first tank be at least half 
or two-thirds of the total volume, that its width be lesser than its length, and that its depth be not 
greater than 2m.   

A free space will be kept, above the liquid level of about 30 cm. 

Infiltration Field 

The effluent of the septic tank will be disposed on the ground through an infiltration field, which will 
allow a secondary-type of treatment, produced by the bacteria on the ground.  Before beginning the 
design of the infiltration field, a percolation test or infiltration test shall be conducted. This will be the 
base for establishing the infiltration system area required. Such test shall be made prior to the 
construction and according to the following procedure: 

•  An excavation of a 30-cm2 hole, having the same excavation depth than the infiltration field will 
be performed. 

•  The hole will be filled with water to saturation. This saturation shall be obtained by filling the 
hole with water as many times as necessary during one hour.  

•  Water will be completely drained and immediately will be re-filled with clean water until a height 
of 15 cm (6 inches), noting down the time that it takes to go down the first 2.5 cm (1 inch), for 
which a measuring rod shall be available, or taking the average of the time spent in going down 
15 cm. For example, if during 30 minutes the water level drops 2 cm, the percolation rate will be 
15 min/cm. 

•  The test will be repeated for obtaining the average of the times obtained. 

•  The same procedure will be followed in another point within the area, which will be used as 
infiltration field. 

•  The infiltration area required will be estimated by dividing the flow design by the application rate 
in m3/m2/day indicated according to the percolation rates obtained in the test. The following 
table shows the application rates recommended according the percolation rate: 
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Percolation Rate  
(min/cm) 

Application Rate  
(m3/m2/day) 

<0.4 Not proper 
0.4 to 2 0.05 
2.5 to 6 0.03 
6.5 to 12 0.025 
12 to 24 0.02 
24 to 48 0.008 

 

1.2 Wastewater System Treatment– Package Plant  

In the case of using this option for the treatment of domestic wastewaters, a package plant of 
activated sludge with extended aeration will be preferred, whose design shall be based on the daily 
water volume and/or the maximum number of persons that will stay in the camp. This type of plants 
may be of reinforced plastic with fiberglass, stainless steel or reinforced concrete. They shall have 
aeration chamber, secondary settler, sludge re-circulator, air diffusion system by small bubbles, 
feed connection and discharge of clarified liquids. Before entering to the plant, a pre-treatment 
grating chamber will be constructed where non-biodegradable matters as plastics, metals, wipes, 
etc. will be retained. 

The effluent conditions shall be evaluated as well as the discharge alternatives. Alternatives such 
as disposal in the ground through an infiltration field could be considered or used for irrigation of 
vegetated areas, provided that they meet the quality standards stated in the legislation. Any of the 
alternatives shall have the approval of the responsible environmental authority (DIGESA). 

 

1.3 Management of Sludge from the Treatment System  

In the case of a package treatment plant, sludge is removed from the plant at the end of 

construction or according to the recommendations of the manufacturer. 

In case of septic tanks, the sludge removal shall be carried out at least yearly. For sludge cleaning 

and removal tasks, the following aspects shall be considered:  

•  Use of an extraction vacuum truck or hand tools as shovels, buckets and kegs for removing 
sludge, trying not to agitate much the content of solids and liquids in the tank; and   

•  A small quantity of sludge residue shall be left in the tank for inoculation purposes.  
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The sludge removed shall be managed through any of the processes presented in the following 

table: 

Method Description 

Dehydration 
(a) 

Drying bed: Sludge can be dehydrated in drying beds (layer of 
sand, with drainage system and bottom water-proofing). 
Drying plates: Sludge can be dried by placing it in drying plaques 
and exposing it to sunlight. It requires to be removed periodically for 
improving dehydration and preventing the formation of odors, for 
example: once a day. (b). 

Biological 
stabilization 
(b) 

Aerobic digestion: it consists on aerating the sludge in an open tank 
or in a pond assigned for that purpose. The design parameters of 
the system have a retention time of eight (8) hours and an 
approximate volume of 6 m3. 
Anaerobic digestion: it consists on confining the sludge in a closed 
tank having a bio-gas evacuation system. The process requires pH 
and humidity control. The residence time could be from 2 to 3 
months 

Chemical 
stabilization 
(c) 

Chemical stabilization consists on mixing sludge with lime for 
increasing the pH to a value greater than 10 units in order to inhibit 
the biological processes and to destroy the pathogens. For such 
purpose, it is recommended to apply lime to the dehydrated sludge 
in a dose of 10 Kg for each 100 Kg of sludge.   

Mixed 
disposal 

Because of its great content of organic matter and nutrients, sludge 
in its untreated state can be mixed with solid wastes for producing 
bio-manure, and it can be mixed with oily wastes that have been 
treated by bio-remediation or by land farming. 

Final Disposal 
After being stabilized and dried, sludge can be disposed in the final 
disposal areas of solid waste (waste dumps), or in the soil as soil 
enhancer. 

 

a. Process consisting on reducing the content of water or humidity in the material,   

b. This process helps the mortality rate of pathogens related to the humidity loss and the exposition to the ultraviolet 
radiation of the sun. 

c. Treatments are designed for stabilizing the biological degradation of the material, controlling the formation of odors 
and reducing the contaminant potential produced by pathogens. 

Hazardous Liquid Wastes  

Even though a high production of liquid wastes during the construction of the plant is not expected, 
the following recommendations must be followed: 

•  For used lubricant oils, hydraulic liquids and solvents: they will be collected in tanks, cans, 
metallic barrels or other recipients, which will be placed within impermeable secondary 
containment systems built or installed in the hazardous waste storage area until their transport 
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to the recycling sites or final disposition sites previously selected and approved. In case these 
wastes are given to a recycling company, the company selected shall have all the valid permits 
and comply with the General Law of Wastes applicable to the date of execution of the project. 

•  Machinery will not have oil or lubricant changes in the work areas. This task will be executed in 
the places authorized by the EHS Manager of PERU LNG. Fuel storage will be allowed only in 
the indicated area. 

•  Wastes generated by the radiographic activities will be managed specifically by the radiographic 
contractor who will be responsible of the final waste disposal, adhering to the PERU LNG 
Environmental Safety and Protection Policy. 

•  Paint residues, asphaltic emulsions, etc. resulting from products utilized in the work areas will 
be put into containers tightly closed and transported to the storage area. Once a sufficient 
quantity is accumulated, waste will be incinerated or transported to a landfill for special wastes. 

•   The discharge of hydrostatic test water will be carried out at sites approved by PERU LNG and 
as authorized by the proper authority.  Prior to the discharge, a physical and chemical analysis 
will be conducted on the water if non-potable water has been used.  In the event that water 
does not meet the discharge criteria established in the Peruvian environmental legislation or in 
the international guidelines, its treatment shall be required (See data sheet SM-2 “Monitoring of 
the Water Quality”).   
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OBJECTIVES 

To control the impacts generated by solid waste produce during the construction activities. 

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 
− Alteration of the physical-chemical water quality  
− Soil Contamination 

− Surface Water 
− Soil 

 
MEASURES TO BE TAKEN 

•  The Contractor shall prepare its own Solid Waste Management Plan based on the 
recommendations provided in this document, which will be reviewed and approved by PERU 
LNG. This plan shall consider the regulations of the General Law of Solid Wastes (Congress 
Law No.27314) and the rules that are applicable to the start date and during the construction 
stage of the project. 

•  Whenever possible, strategies for waste management will be based on principles of reduction, 
re-utilization, recovery and recycle.  

•  Cleaning squads will be formed for daily collection, classification, packaging storing, and 
shipping of solid wastes generated in work areas and camps. 

•  Wastes will be classified as hazardous and non-hazardous depending of their characteristics. 
The Contractor's environmental inspector shall be trained for identifying the types of waste. If 
there are doubts regarding the classification of the waste, then it will be treated as hazardous. 

•  In case of recyclable wastes, local and regional organizations will be identified that accept these 
materials.   

•  Proper containers duly identified will be available for collecting and segregating wastes. 
Containers shall be identified depending of the type of waste contain. 

•  An area for the temporary collection and storage of wastes will be maintained.  Subsequent 
disposal will be made according to their classification in an onsite incinerator, recycle facility or 
approved landfill outside of the project area.  

•  Proper vehicles for transporting wastes from the work areas to the final or intermediate 
destinations shall be available.  Such vehicles shall be designed to prevent loss of cargos 
during transit. 

MR-2 SOLID WASTE MANAGEMENT 
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Domestic and Solid Wastes 

•  Waste will be pre-classified as recyclable and non-recyclable where generated. Recyclable 
wastes will be shipped to local or regional facilities. This material will be kept in a temporary 
storage area until there is a sufficient quantity for transport to the recycler. 

•  Wastes identified as non-recyclable will be stored and transported to town council landfills for 
proper technical and environmental management of them. Some non- recyclable wastes may 
be burned onsite.  Dumps will not be used where final disposal is performed in the open or 
where a proper environmental management plan is not carried out. For waste disposal in the 
temporary collection areas, resistant containers or barrels will be used and the storage of waste 
directly on the soil will not be allowed. Transportation will have to be done frequently in order to 
avoid proliferation of vectors, odors, rodents and insects. 

Hazardous Wastes 

•  Wastes from pipe covering, rags soaked with fuel or chemicals, and empty oil and fuel drums, 
etc. will be kept in metallic containers or barrels and also, the option of disposal in a landfill for 
industrial waste or of treatment through incineration will be taken into account.  The landfill of 
Relima, located in Lurin, at the Km 40 of Panamerican Highway was identified to provide this 
kind of service. 

•  A record will be kept, indicating the quantity of waste, transporter and final destination of all 
hazardous wastes (town council landfill, recyclers, bio-remediation, incineration, etc.).  

•  Special wastes such as car batteries, print cartridges, etc. these will be returned to the supplier 
or authorized recycler.  

•  Welding waste generated on the work site will be stored in metallic containers. Treatment 
alternatives shall be analyzed, such as the disposal in a licensed waste landfill.  

Contaminated Soil 

•  Soils contaminated with oil, fuel and grease caused by accidental spills during the construction, 
will be excavated and stored. The Contractor shall bio-remediate these soils onsite. Before 
providing any treatment, the treatment method shall be approved by the EHS Manager of 
PERU LNG.  

Hospital Wastes 

•  Medical or hospital wastes are those generated as a result of procedures directly related with 
the treatment of patients. These wastes will require proper management since they are 
potentially infectious or toxic and include needles, syringes, glasses, scalpels, gauze, 
dressings, gloves, etc. 
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•  The Contractor will include the infectious and hospital wastes in the Waste Management Plan. 

•  In the infirmary area, containers of rigid walls and resistant to perforation shall be available for 
this type of waste. These containers will be marked a special color (for example: red) and be 
clearly identified as medical waste. Under no circumstances will infectious or hospital wastes 
will be stored or mixed with other hazardous or non-hazardous wastes. Also, they should be 
processed quickly and remain in the area as little time as possible before final disposal. 

•  Final disposal shall include the methods of transporting these wastes to the landfill for 
hazardous wastes at Relima or incineration. 

Temporary Collection 

•  A temporary collection area of solid wastes will be designated, where the materials will be 
sorted according to their characteristics (recyclable, re-usable, hazardous and non-hazardous). 

•  For waste disposal in the collection areas, resistant metallic or plastic barrels or plastic bags will 
be used and the storage of wastes directly on the soil will not be allowed. The temporary 
collection area will be established by the Contractor according to the availability of space and 
under the authorization of the EHS Manager of PERU LNG. The collection areas selected shall 
have the facilities for vehicle access, ventilation and ways for avoiding the contamination of 
nearby areas and the proliferation of insects. The collection areas shall have a roof or tent for 
avoiding the deterioration of re-usable materials and the soil shall be protected with a material 
such as geomembrane, wood or concrete slab for preventing its contamination. 

•  As the temporary storage center wastes will have to be transported to the disposal sites for final 
disposal according to their classification.  

•  Upon exiting the collection area, a waste manifest form shall be completed indicating the 
quantities of wastes, type of wastes, treatment and final destination. Vehicles will be available 
for the transportation of waste to the disposal areas. Vehicles for waste transportation will be 
furnished with a cover to prevent the spilling or spreading of materials transported. The 
maximum load capacity of the vehicle shall not be surpassed.   
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OBJECTIVE 
Establishment of the mechanisms for verifying compliance with commitments in the Social 
Management Program during the construction stage.  

 

MEASURES TO BE TAKEN 

•  Designation of Community Relations Officer to verifying compliance with the commitments 
made between PERU LNG S.R.L. (through the Community Relations Representative), the 
Contractor and the communities and others as necessary. This Community Relations Officer 
shall perform field visits, arrange meetings and prepare reports. 

Field Visits 

•  Visit and inspect sites where mitigation measures are being implemented in order to determine 
their development status. 

Meetings 

•  Arrange regular meetings during construction, with the community and the representatives of 
PERU LNG S.R.L., to establish which of the actions proposed have already been executed, to 
understand the problems that have occurred and to determine the modifications needed to the 
proposed measures.  

•  Table SM-1.1 presents the social parameters, methods and frequency in which these 
parameters will be monitored during the construction stage of the project.   

Reports 

The reports prepared by the Community Relations Officer shall be submitted to PERU LNG S.R.L. 
as described below: 

Meetings and Topics: Information regarding the results, and content of each of each meeting or 
inspection, questions, answers and contribution of the attendees. The attendance roll of the 
meetings will be enclosed. 

Evaluation: A joint evaluation of the objectives and goals of the Community Relations programs will 
be made by the company and community leaders. 

Follow-up: The Community Relations Officer will revise and review CR programs for improvement 
and modification as needed through periodic reviews. 

SM-1 COMPLIANCE MONITORING OF SOCIAL MANAGEMENT 
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Table SM-1. 1:  Follow-up of the Social Management  

Sampling 
Points  

Follow-up 
Parameters  

Follow-up Methods  Frequency  

Coordination  Meetings, Surveys and Minutes  Monthly  

Utilization of 
Goods and 
Services  

Evaluation meetings will be held with 
the community and authorities 
Minutes and records will be kept 

Contractor will prepare regular 
reports of the use of local goods and 
services. 

 Regularly and as 
needed 

Neighboring 
Community  

Hiring local labor 
force  

Evaluation meetings with the 
community and authorities. Minutes 
and Records of applications and 
hiring will be kept.  Contractor will 
prepare regular reports on the use of 
local labor 

 Regularly and as 
needed 

Authorities and 
institutions in 
the Project 
Area 

Coordination  Meetings and Minutes 
 Regularly and as 
needed 
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OBJECTIVE 
To develop a monitoring program of the water characteristics that may be affected during the 
construction activities. 

 

MEASURES TO BE TAKEN 

1. Inspection 

•  Regular inspections will be made of all drinking water facilities including storage containers and 
utensils to insure that the potable water is safe and not contaminated; 

•  Regular inspections will be made of all potential discharges and receiving waters or evidence of 
stained soils that can contribute to physical and chemical changes to the environment. 

2. Monitoring 

•  The location, frequency and parameters that will be monitored during construction is presented in 
Table SM-2.1. 

•  All samples will be collected and physical-chemical and bacteriological analysis will be conducted 
under the standards established in the latest edition of ¨Standard Methods for the Examination of 
Water and Wastewater¨ (APHA, AWWA). 

•  Samples will be analyzed within the prescribed holding periods. Contractor may install its own 
laboratory or use a certified Peruvian laboratory.  

•  A quality control assurance system shall be implemented, including duplicate and blank samples, 
chain of custody, etc. 

•  Table SM-2.2 shows the format of field data to be recorded during the water quality sampling. 

 

Drinking Water  

•  Monitoring of potable water will be conducted through physical-chemical and bacteriological 
analysis. Samples from each batch of bottled drinking water and routine samples from drinking 
water produced onsite will be analyzed. Random samples of water will be collected using proper 
protocols.  After collecting the samples, they will be packed according to the preservation 
recommendations specified by the laboratory and will be delivered to the laboratory as soon as 
possible. 

SM-2 MONITORING OF THE WATER QUALITY 
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MEASURES TO BE TAKEN 

•  Reports after each sampling event will be prepared and their results will be compared with the 
water quality standards established in the Peruvian legislation, Environmental Protection Agency 
(EPA) or in the guidelines of the World Health Organization (WHO). In case water is detected 
that is within the specified parameters for human consumption, the factors causing the non 
compliance will be established and corrective measures will be taken.  

•  Table SM-2.3 presents the report format for potable water monitoring. 

Cañete River 

•  During the first year of construction, water from Cañete River will be used as a non potable water 
supply source. This monitoring program will collect and analyze water samples at the river intake 
site.  The water will be analyzed for all parameters included in the General Law of Water as well 
as of TPH. Table SM-2.4 presents the parameters and allowable limits for Water Use.  

Seawater  

•  During construction, water quality samples will be collected from the designated marine sampling 
locations in order to identify any change in the water quality attributable to the construction 
activities. 

•  Seawater monitoring campaigns will be conducted at the same sampling stations set during the 
environmental baseline studies of this project and located in three of the transects established 
perpendicularly to the coast designated as T2, T4 and T5.  Additionally, a sampling station will be 
located at the intertidal zone of transect T3. The location of the transects will be as follows:  

T2 located at 500 m south of the projected trestle axis;  

T4 and T5 located at 500 m and 800 m, respectively to the north of the trestle axis.  

Figure SM-2.1 shows the location of the selected monitoring stations and its coordinates are shown in 
the following table: 
 

UTM Coordinates Sampling Depths (m) 
Station 

North East Surface (S) Medium (M) Bottom P) 

T2-10 358419 8533755 1,0 5,0 10,0 
T2-12 358259 8533596 1,0 6,0 12,0 
T2-16 357008 8532348 1,0 8,0 16,0 
T3-0 358698 8534739 0,5   
T4-10 357736 8534478 1,0 5,0 10,0 
T4-12 357553 8534295 1,0 6,0 12,0 
T4-16 356596 8533340 1,0 8,0 16,0 
T5-10 357529 8534702 1,0 5,0 10,0 
T5-12 357329 8534502 1,0 6,0 12,0 
T5-16 356371 8533546 1,0 8,0 16,0 
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MEASURES TO BE TAKEN 

•  A report shall be submitted the results of the seawater analysis, in order to compare them with 
the results obtained during the environmental baseline studies. In the event that the analysis 
indicates elevated levels of concentration above the baseline conditions, the coverage of the 
monitoring shall be expanded using additional transects or the frequency of the sampling and 
analysis may be increased. Corrective measure shall be implemented if the elevated levels are 
determined to be attributed to the construction activities.   

•  The format and criteria for seawater monitoring is presented in Table SM-2.5.  

•  During the dredging activities, a daily turbidity monitoring program will be established.  The 
monitoring stations will be located approximately 600 meters north and south of the work area 
and according to the predominant current direction. At each station samples will be taken in the 
water column. Figure SM-2.1 presents the locations of the selected stations and the station 
coordinates are shown at the following table. 

 
UTM Coordinates 

Station 
East North 

T1A-15 358241 8532503 
T1A-13 358615 8532876 
T1A -12 358688 8532949 
T6-15 356673 8534553 
T6-13 356924 8534804 
T6-12 357018 8534898 

 
•  If turbidity values are greater than 200 mg/L during the dredging operations, activities will be 

modified to allow the turbidity values to reach acceptable levels. 

Effluent from the Wastewater Treatment System  

•  Any of the proposed methods chosen for the discharge of effluent from the treatment systems 
shall have the proper permits with DIGESA. 

•  In the use of a packaged treatment plant for camp or office areas, a program of water quality 
monitoring shall include the monitoring of domestic effluents at the outlet of the treatment system. 
The analysis of the physical-chemical, bacteriological, organic matter (BO5D) and suspended 
solids parameters will be included.  

•  The results obtained from analysis of the effluent monitoring will be compared with the quality 
standards of the Peruvian legislation and the guidelines of international organizations.  

•  After each monitoring event, reports will be prepared, corrective measures taken if needed and 
recorded 
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MEASURES TO BE TAKEN 

•  Table SM-2.6 shows the report format that must be used for monitoring domestic wastewater 
discharged to surface water or for irrigation purposes. 

 

Hydrostatic Test  

•  The hydrostatic test water used during the integrity testing of the tanks and pipes will be analyzed 
to verify that it meets water quality requirements for discharge to surface water or for irrigation 
purposes prior to discharge.  Test water not meeting the discharge standards will be treated to 
comply with Peruvian legislative requirements and in the environmental guidelines of the World 
Bank. Any of the alternatives selected for the effluent from this test shall have the proper permits 
with DIGESA.  

•  Potable water used during the hydrostatic testing may be used for irrigation on land. 

•  A report with all the results obtained from the analysis shall be prepared and submitted to the 
PERU LNG EHS Manager.  The procedures used for treatment of any hydrostatic test water 
discharged shall be indicated.   

•  Table SM-2.7 presents the report format for monitoring water from hydrostatic test. 

 



PERU LNG S.R.L.  96 029-4217 
LNG Export Project July, 2003 
Pampa Melchorita, Peru  Chapter V 

Golder Associates 

Table SM-2. 1: Locations and Sampling Parameters  

Sampling Water  Sampling Parameters Sampling Frequency 

Water for consumption Physical-chemical and bacteriological Monthly or per batch 

*Cañete River 
Physical-chemical and bacteriological (Including 
TPH) 

Monthly 

**Seawater  
Physical-chemical and bacteriological 
Turbidity 

Every three months  
Daily 

Effluent from the treatment 
systems  

Physical-chemical and bacteriological, including 
analysis of BOD and Suspended Solids  

Monthly 

***Hydrostatic Test  Physical-Chemical 
At least once per 
discharge  

* Monitoring will be executed during the period of water extraction (Estimated for the first year of construction) 

** The first campaign of seawater sampling will be performed before starting the work in the marine area. Daily monitoring of turbidity will be 

carried out during dredging for the construction of the navigational channel.  After two successive samples without significant changes the 
frequency will go to every six months, after two successive samples without significant changes the frequency will go to annual. 

*** Hydrostatic Test water will be analyzed prior to discharge. Storing water between tests is not considered a discharge.  If fresh water is use for 
the test, only tests for TPH, biocides and inhibitors will be made.   

 

Table SM-2. 2:  Format of Field Data for Water Quality Sampling  

Variable Description 

Sampling date   

Sampling point   

Sample Identification   

 Type of sample  

 Sample description  

Color  

Smell  

Sediments  

Oil scums or films  

Observations about the surroundings   

Other  
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Table SM-2. 3:  Report Format for Potable Water Analysis  

Quality Standards 
Parameters Unit Concentration Peruvian 

Standards1 
EPA3 WHO2 

Color Pt-Co   15 15 

Turbidity NTU   1 5 

Total Dissolved Solids mg/L   500 1000 

Free Residual Chlorine 
(Cl2) 

mg/L   4a, b **5 

Hardness mg/L CaCO3   NA *300 

Iron mg/L   0.3 *0.3 

pH Unit   6.5 – 8.5 <8 

Chlorides mg/L   250 250 

Sulfates mg/L   250 *250 

Total Coliforms NPM/100 mL  8.8 0b 0 

Fecal Coliforms NPM/100 mL  0 0b 0 
1. The General Water Law,  Use I Domestic Water Supply with simple disinfection (Decree Law No. 17752).  

 

2. World Health Organization – WHO: 

* Acceptable standards related to Smell and Taste  

** Values of residual Chloride greater than 1 mg/L could be objectionable by the consumers due to the taste and smell. 

 

3. Environmental Protection Agency - EPA National Primary and Secondary Drinking Water Standards: 

 
a. Maximum Contaminant Level Goal (MCLG) - The level of a contaminant in drinking water below which there is no known or expected risk to 
health. MCLGs allow for a margin of safety and are non-enforceable public health goals. 

 
b. Maximum Residual Disinfectant Level Goal (MRDLG) - The level of a drinking water disinfectant below which there is no known or expected 
risk to health. MRDLGs do not reflect the benefits of the use of disinfectants to control microbial contaminants. 
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Table SM-2. 4: Parameters and Criteria for Water Quality Monitoring at Cañete River 

Parameter Unit GWL 

Selenium mg/L 0.050* 

Mercury mg/L 0.010* 

Cadmium mg/L 0.050* 

Chrome mg/L 1.000* 

Nickel mg/L 0.002* 

Copper mg/L 0.500* 

Lead mg/L 0.100* 

Zinc mg/L 25.000* 

Cyanide mg/L 0.005* 

Sulfide mg/L 0.002* 

Arsenic mg/L 0200* 

Nitrates mg/L 0.100* 

PCB mg/L 0.002* 

Phthalate Esters mg/L 0.0003* 

Phenols mg/L 0.001* 

MEH: Material Extractable in Hexane (mainly grease) mg/L 0.200** 

SAAM: Methylene blue active substances (main detergent) mg/L 0.500** 

CAE: Activated carbon column extract produced by alcohol 
(According to the slow flow method) mg/L 5.000** 

CCE: Activated carbon column extract produced by 
chloroform (According to slow flow method) mg/L 1.000** 

BOD mg/L 10** 

DO mg/L 3** 

Total Coliforms NMP/100 mL 5000** 

Fecal Coliforms NMP/100 mL 1000** 

TPH   
General Water Law (Decree Law No. 17752): Since water will be used primarily for dust control it is recommendable to monitor the following use 
and criteria listed at the above table. 

*Use III  Waters for irrigation of vegetables for raw consumption, and for animal drink  

**Use IV        Waters of recreational areas of primary contact (toilets and similar) 
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Table SM-2. 5: Report Format for Sea Water Quality Monitoring 

Parameters Unit Station Baseline 
Data 

Peruvian 
Standard1 EPA CCC2

pH     6,5-8,5 
Conductivity MS/cm     
TSS mg/L     
TDS mg/L     
Bicarbonates mg/L     
Chlorides mg/L     
Fluorides mg/L     
N-Nitrates mg/L   N.A.  
Sulfates mg/L   0,002  
Total Cyanide  mg/L   0,005 0,001 
Ca mg/L     
Mg mg/L     
Na mg/L     
K mg/L     
Hg mg/L   0,0002 0,00094 
Se mg/L   0,010 0,071 
As mg/L   0,050 0,036 
Ba mg/L     
Cd mg/L   0,004 0,0093 
Cr mg/L   0,050  
Cu mg/L   B 0,0031 
Pb mg/L   0,030 0,0081 
Ni mg/L   A 0,0082 
Sr mg/L     
Zn mg/L   A 0,081 
Detergents mg/L     
Phenols mg/L   0,100  
Oils  mg/L     
TPH mg/L     
BOD mg/L    10  
DO mg/L    4  
Total Coliforms NMP/100 mL   20000  
Fecal Coliforms NMP/100 mL   4000  

1. General Water Law Use VI: waters for aquatic preservation and recreational fishing or commercial zones (Decree Law No. 17752) 
a. LC 50 (96 hours)x0.02   b. LC 50 (96 hours)x0,1  
2. EPA CCC : Environmental Protection Agency, Criterion Continuous Concentration (EPA, 1999) 
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Table SM-2. 6:  Report Format for Monitoring Discharge from Domestic Wastewater Treatment 
System  

Parameter Unit Concentration World Bank 
Guidelines1 

pH Unit  6-9 
BO5D mg/L  50 
COD mg/L  250 
Total Suspended Solids mg/L  50 
Oils and Greases mg/L  10 
Phenols mg/L  0.5 
Nitrogen (NH3) mg/L  10 
Phosphor mg/L  2 
Temperature Increase °C  <3 
Coliform Bacteria MPN/100 mL  <400 

1. Pollution Prevention and Abatement Handbook (General Environmental Guidelines, WBG 1998) 

2. If wastewater is going to be used for irrigation, effluent must comply with criteria from General Water Law Use III (Decree Law No. 1752). 

3. If wastewater is going to be discharged in the sea, criteria from General Water Law Use VI should be monitor in the receiving body (500 m up 
and down stream from discharge).  

 

Table SM-2. 7: Monitoring Format for Discharge Water from Hydrostatic Test  

Parameter Unit Concentration World Bank Guidelines1 
pH Unit  6-9 
BO5D mg/L  50 
COD mg/L  250 
Total suspended solids mg/L  50 
Oils mg/L  10 
Phenols mg/L  0.5 
Nitrogen (NH3) mg/L  10 
Phosphor mg/L  2 
Cyanide mg/L   
Arsenic mg/L  
Chromium mg/L  
Lead mg/L  
Mercury mg/L  
Nickel mg/L  
Zinc mg/L  

Total of Toxic Metals = 10

Temperature Increase °C  <3 
 1.Pollution Prevention and Abatement Handbook (General Environmental Guidelines, WBG 1998) 
2. If wastewater is going to be used for irrigation effluent must comply with criteria from General Water Law Use III (Decree Law No. 1752). 
3. If wastewater is going to be discharged in the sea criteria from General Water Law Use VI should be monitor in the receiving body (500 m up 
and down stream from discharge).  
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OBJECTIVE 
To develop a monitoring program for air quality with measures to control motor vehicle emissions 
and dust generation within the project. 

 

MEASURES TO BE TAKEN  
1. Inspection 

•  Daily visual inspections of atmospheric emissions will be conducted, especially dust and 
emissions from vehicles and machinery. During the inspections, emphasis shall be given to the 
implementation of dust reduction measures such as irrigating the exposed soil, areas of vehicle 
circulation and areas for material storage. 

•  Verification that all personnel use proper respiratory protection in high-risk work areas. 

2. Monitoring 

•  An emission control program will be established through the monitoring of emissions from 
vehicles. 

•  All the vehicles that are used within the project shall be subject to an annual emissions analysis 
established in the Supreme Decree N° 047-2001-MTC. All vehicles and machinery shall meet 
the standards specified by MTC (Supreme Decree 034-2001-MTC).  

•  The Contractor shall provide emission certificates before using vehicles and machinery and 
annually during the time that the vehicles and machinery are utilized in the project. At least 
once a year during the construction, the EHS Manager of PERU LNG will check at least 10% of 
the vehicle fleet that is operating at the project site. 

•  No vehicle or machinery will be allowed to continue to operate if it does not meet the emission 
standards, and a record of periodical checks and annual emission shall be maintained.  

•  The limits established for the atmospheric emissions for motor vehicles are shown in Table SM-
3.1. 

 

SM-3 MONITORING OF THE AIR QUALITY  
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Table SM-3. 1: Maximum Allowable Limits of Motor Vehicle Contaminant Emissions  

Opacity 
Type of Vehicle  

CO 
Volume 

%  
HC 

CO+CO2 
% 

minimum Percentage K(m-1) 

Major vehicles propelled by gas, liquefied 
petroleum gas and natural gas Vehicles (light, 
medium and heavy) 

     

Up to 1995 3.0 400 10   

From 1996 2.5 300 10   

From 2003 0.5 100 12   

Major vehicles propelled by diesel (light, medium 
and heavy)      

Up to 1995    3.0 72 

From 1996    2.5 65 

From 2003    2.1 60 

Minor vehicles with two-cycle engines using gas 
and oil mix as fuel (Greater than 50 cc) 2.5 800    

Minor vehicles with four-cycle engines using gas 
as fuel (Greater than 50 cc) 4.5 600    

Minor Vehicles with four-cycle engines using 
diesel as fuel (Greater than 50 cc)    2.1 60 
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OBJECTIVE 
To develop a monitoring program focused on controlling the noise produced by the construction 
activities affecting the personnel and public related with the project.     

 

MEASURES TO BE TAKEN  
1. Inspection 

•  Frequent inspections of personnel protection measures, equipment and methods will be made.  
Additional protective measures will be utilized as necessary.  Contractor will provide reports to 
the PLNG EHS Environmental Manager. 

•  Verify the use of mufflers on the exhaust pipe of vehicles and machinery transiting populated 
areas. Verify that transportation schedules will not create a nuisance to the population. 

•  Verify that workers know how to use properly the personal protection equipment. 

•  Verify that there is adequate sign posting in the areas where the noise surpasses safety levels. 

2. Monitoring 

•  Occupational noise monitoring will be executed in different work areas at least once a week or 
when new noise sources have been introduced. 

•  Environmental noise level monitoring that may affect the neighboring communities will be 
conducted initially and when factors modifying the normal conditions have been introduced 
(start of new activities, operation of new machinery, etc.). The noise monitoring stations 
selected will be those used during the environmental baseline studies. The noise monitoring 
shall be carried out using a sound level meter mounted on a tripod at a height of 1,2 m above 
the ground surface. The A weighted decibels (dBA) will be recorded continually during a period 
of one hour per monitoring station. The speed and direction of the wind and the temperature 
shall be recorded during each sampling period as well as detailed field notes and the sources 
of background noise during the monitoring period. A windscreen shall be utilized to attenuate 
for wind effects on the microphone. 

•  The following noise parameters will be recorded in each sampling point:  

Leq: The average sound pressure level in the period measured; this parameter is the constant sound 
pressure that would have the same acoustic energy than the real fluctuant noise in the same period 
of time; 

Max: The maximum level of sound pressure for the period measured, and  

SM-4 MONITORING OF THE NOISE LEVELS  
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MEASURES TO BE TAKEN  
Min: The minimum level of sound pressure for the period sampled. 

Quality Standards  

Up to date, Peru does not have any regulation established or enacted regarding permissible noise 
levels. For this reason, the guidelines developed by the World Bank related to the average sound 
levels for protecting the public health and well-being will be followed. The maximum permissible 
values of Leq (per hour) during the day (0700 – 2200) and at night (2200 - 0700) are shown in 
Table SM-4.1.  Table SM-4.2 shows permissible noise levels and exposure periods. 

 

 

Table SM-4. 1. Noise Quality standards  

Receiver Time 
Leq (per hour) Maximum 

permissible in dBA 

7 a.m. — 10 p.m. 55 Residential, Institutional and 
Educational 10 p.m. — 7 a.m. 45 

7 a.m. — 10 p.m. 70 
Industrial and Commercial 

10 p.m. — 7 a.m. 70 

 

Table SM-4. 2: Permissible Unprotected Exposure Levels and Time Length 

Noise level in dB Duration per day of Hours 

90 8 

92 6 

95 4 

97 3 

100 2 

102 1-1/2 

105 1 

110 ½ 

115 ¼ or less 
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OBJECTIVE 
Carry out the monitoring of marine sediments to ensure that construction activities do not affect 
normal conditions of project site. 

 

MEASURES TO BE TAKEN  
•  Monitoring for the chemical characteristics of the marine sediments will be carried out using the 

same transects and frequency of the seawater monitoring program conducted during baseline 
studies (2 times a year during autumn and spring seasons). 

Figure SM-5.1 shows the location of the selected monitoring stations and the table below is 
showing the corresponding coordinates: 
 

UTM Coordinates 
Station 

North East 

T2-10 358419 8533755 

T2-12 358259 8533596 

T2-16 357008 8532348 

T3-0 358698 8534739 

T4-10 357736 8534478 

T4-12 357553 8534295 

T4-16 356596 8533340 

T5-10 357529 8534702 

T5-12 357329 8534502 

T5-16 356371 8533546 

 

•  The samples will be analyzed as soon as possible. The services of a laboratory authorized by 
the “Instituto Nacional de la Defensa de la Competencia y de la Protección de la Propiedad 
Intelectual” (INDECOPI) will be used. 

•  During samplings a control and quality assurance system including duplicate and blank 
samples, and a chain of custody shall be implemented 

SM-5 MONITORING OF THE MARINE SEDIMENT  
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MEASURES TO BE TAKEN  
A report indicating the results obtained from the marine sediment sampling will be submitted to the 
PLNG Company EHS Manager.   The results of this report will be compared to results from the 
environmental baseline studies and current standards for marine sediments. If contamination is 
found, corrective measures will be implemented. 

Table SM-5.1 presents the format for reporting the marine sediment chemical characteristics. 

 

Table SM-5. 1: Results of Marine Sediment Chemical Analysis  

Station 
Parameter Unit 

       

*Base- 

line 

Arsenic mg/kg         

Cadmium mg/kg         

Copper mg/kg         

Chromium mg/kg         

Mercury mg/kg         

Nickel mg/kg         

TPH mg/kg         

Lead mg/kg         

Zinc mg/kg         

* Average results obtained from baseline study  
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OBJECTIVE 
Carry out monitoring of the marine ecosystem to ensure that construction activities are not 
adversely affecting it. 

 

MEASURES TO BE TAKEN  
•  During the construction stage, samples of intertidal and subtidal aquatic communities will be 

taken with the aim to identify any change that can be attributed to the construction project. 

•  The monitoring campaigns will be carried out in transects T2, T4 and T5, having the same 
frequency as the sea water and marine sediment monitoring program conducted during 
baseline studies (2 times a year during autumn and spring seasons; the water column should 
be analyzed at subtidal stations). 

Figure SM-6.1 shows the location of the selected monitoring stations and table below is showing 
the corresponding coordinates: 

 

Station No. East North 

T2-0 359032 8534367 

T2-6 358742 8534078 

T2-10 358419 8533755 

T2-12 358259 8533596 

T2-16 357008 8532348 

T4-0 358369 8535109 

T4-6 358083 8534824 

T4-10 357736 8534478 

T4-12 357553 8534295 

T4-16 356596 8533340 

T5-0 358166 8535336 

T5-6 357866 8535037 

T5-10 357529 8534702 

T5-12 357329 8534502 

T5-16 356371 8533546 

 

SM-6 MONITORING OF THE MARINE ECOSYSTEM  
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MEASURES TO BE TAKEN  
The parameters to be analyzed will be consistent with those assessed in the environmental 
baseline studies and shall include: 

Hydrographical and Marine Circulation  

•  Temperature 

•  Salinity   

•  Marine Circulation (Current speed)  

Physical and Chemical Parameters of Aquatic Quality  

•  Oxygen Dissolved. 

•  (pH).        

•  Total Suspended Solids (TSS).    

•  Total nitrogen    

•  Organic nitrogen  

•  Total phosphorus 

•  Sulfates     

•  Chlorophyll  

•  Granulometric Analysis of Sediments  

Microbiological and Organical Contamination Parameters  

•  BOD   

•  Total coliform     

•  Fecal coliform     

Biological Aspects  

•  Plankton 

•  Macrobenthos 

•  Fishes  

Samples will be analyzed as soon as possible. The services of a laboratory authorized by the 
“Instituto Nacional de la Defensa de la Competencia y de la Protección de la Propiedad Intelectual” 
(INDECOPI) will be used. 

During sampling, a quality control and assurance system shall be implemented. 
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MEASURES TO BE TAKEN  
A report with the results of the marine ecosystem monitoring shall be submitted to PLNG Company 
EHS Manager. The results of the report will be compared to results from the environmental baseline 
studies and current standards for marine ecosystems. If significant contamination or anomalies are 
found, additional sampling will be carried out and corrective measures will be developed and 
implemented.  The results will be compared with the data obtained during the baseline studies 
regarding density, total of species, richness of species, Pielou evenness and diversity. Special 
attention will be given to species with greater diversity as well as those organisms that can be used 
as indicators of contamination through their density fluctuations. 
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OBJECTIVE 
To ensure that the Contractor performs a proper solid waste management program including 
temporary storage, transport and final disposal. 

 

MEASURES TO BE TAKEN  
1. Inspections 

•  Regular inspection of the work area and temporary disposal sites shall be performed, giving 
attention to the type of containers used in the work areas and to housekeeping.  

•  Verification that the final disposal areas selected by the Contractor complies with all of the legal 
requirements and authorizations of the Peruvian authorities. 

•  Verification that solid waste generated in the construction stage are classified and disposed in 
the area defined according to the type of waste. 

•  Inspection and confirmation that the identification and classification of the wastes generated 
(either hazardous or non-hazardous) are performed properly. 

•  Verification that solid wastes are removed in a timely manner from the work area.  

Table SM-7.1 shows a typical checklist for waste management inspection. This format can be 
adapted by the inspector according to his needs and his inspection routines. 

 

 

SM-7 MONITORING AND FOLLOW – UP OF THE SOLID WASTE MANAGEMENT  
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Table SM-7. 1: Format for Solid Waste Management Inspection 

Work front   

Inspection Date   

Existence of Waste Containers   

Status of the containers   

Classification type   

Adequate classification   

Proper location of containers   

Adequate identification of containers   

Proper containers (size, material)  

The transport of waste is carried out in a 
proper way.   

Transport is carried out at the proper 
frequency  

Adequate training of workers in Solid 
Waste Management  

Approximate quantity of wastes per day (in 
approximate volume and/or weight)  

General status of the housekeeping of the 
work area   

Additional Observations   

 

Inspector Signature 
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ENVIRONMENTAL MANAGEMENT PLAN   - OPERATION STAGE - 
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OBJECTIVE 

To promote relations with affected communities through a Community Relations Program.    

 
ENVIRONMENTAL ASSESSMENT  

IMPACTS RECEPTORS 

− Alteration of the Local Customs 

− Job Generation 

− Communities 

− Local labor force 

 
MEASURES TO BE TAKEN 

Communication Channels  

•  PERU LNG will assign a specialist as a Community Relations Officer for managing the social 
components of the project. It is recommended that this professional have the same 
characteristics as the Community Relations Officer of the construction stage. Also, he will be in 
charge of detecting actions for reducing the social impacts and for identifying potential impacts. 
This person will report directly to the Plant Manager. 

•  The Community Relations Officer will be responsible for the management of the Community 
Relations Development Program, with the direct technical assistance of specialists in this field 
or of experts in sustainable development when necessary. 

•  The Community Relations Officer will be in charge of the community development program, and 
shall fulfill the following activities: 

- To establish a continuous dialogue with among the community, organizations, and local 
authorities.  

- To generate any type of information needed for the planning of concrete initiatives for the 
Community Relations Program through a continuous consultation with the involved parties. 

- To provide data on priorities based on the communities needs. In this sense, previous 
consultations performed in the construction stage shall have provided as well with 
information regarding the capability of community organizations, NGOs and governments 
for collaborating with PERU LNG in Community Relations Program.  

•  The contribution to community development will serve to provide additional benefits to the 
community. 

GO-1 RELATIONS WITH THE COMMUNITY  
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MEASURES TO BE TAKEN 

The responsibilities of the Community Relations Officer will be: 

•  To inform the community on the purpose and normal functions of the plant in an educational 
or information sense and alert the community of any new activities and operating schedules 
that may be needed from time to time during maintenance of the plant and terminal. 

•  To act as a link between the plant operations, the community and upper management of 
PERU LNG. 

•  To carry out the corresponding monitoring of community relations programs and 
compliance with PERU LNG Code of Conduct. 

•  To receive consultations, concerns and suggestions from the community members. 

•  To resolve in-situ conflicts. 

•  To work in coordination with the human resources manager of the plant for hiring local 
services and personnel that will be required. 

 

Communication Mechanisms with the Community  

•  The basic guidelines of PERU LNG for the participation of the communities, will be identified 
together with the communities, sustainable low-cost solutions which will be allow that the 
communities themselves can contribute and participate in the projects from which they will 
obtain benefits.  

•  PERU LNG will establish the criteria and will identify agencies and organisms, such as NGO’s 
that can consult in the implementation of the activities chosen.  

•  The communication structure with the community establishes a level of information, 
coordination, execution and follow-up of all those issues stated in Company Policies and 
Programs and the Environmental Management Plan. 

•  In the event that a situation cannot be resolved with the Community Relations Officer, 
representatives of the town council will meet with Facility management of PERU LNG to resolve 
the situation. 

•  One or more technical advisors (members of the local NGO's, local organizations or institutions) 
can be utilized to aid in resolving conflicts.   

•  The Community Relations Officer will ensure that hiring conditions be equal and that as soon as 
possible people from the community with appropriate qualifications be hired for positions in the 
plant.  

•  During the operations several people will be hired or contracted to fill administrative positions in 
the plant. About 50 full-time workers will be contracted for providing laundry, cleaning and 
catering, maintenance, security guards and other services. Also, about 15 or more additional 



PERU LNG S.R.L.  118 029-4217 
LNG Export Project July, 2003 
Pampa Melchorita, Peru  Chapter V 

Golder Associates 

MEASURES TO BE TAKEN 

workers will be contracted for maintenance and painting services during the summer season. 
These people shall be trained and contracted locally. 

•  For berthing operations, 3 tugboats will be contracted with 3 to 5 crew onboard each one.  A 
ship will arrive every five days, which can be loaded in 24 hours. The tugboat Captains will hire 
qualified workers to crew and operate the tugboats.  

•  The Community Relations officer may use local media for communicating plant activities with 
the communities.   
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OBJECTIVES 

To reduce the impact caused by the restriction of the access to the artisanal fishing area of the 
plant site, and to reduce the risk of accidents at the plant site by providing alternative access to the 
fishing areas.  

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 

− Alteration of the local customs  

− Access restriction to fishing zones  

− Communities 

− Artisanal Fishermen 

 
MEASURES TO BE TAKEN 

Access restriction to fishing zones from the Panamerican Highway 

The plant operation will restrict the daily access or movements of artisanal fishermen on the 
shoreline, thus:   

•  Fishermen will be informed and alerted indicating them that the definitive access to the beach 
area from the Panamerican Highway will be by new paths to be constructed during the 
construction stage beyond the northern and southern boundaries of the Plant.  

•  Two alternative access routes will be provided to the fishermen, in a way that they can have 
access to the shoreline from north and south of the plant. 

Restriction for boats 

•  The access to boats through the area of marine facilities will be limited and restricted as 
indicated by marker buoys in accordance with instructions and requirements from governing 
authorities to avoid any potential accidents. 

 

GO-2 ACCESS RESTRICTION  
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OBJECTIVES 

To provide knowledge and understanding to all plant operating personnel on the application of the 
EHS and CR policies and programs during the operation stage of the PLNG Export Project.  

To train all plant supervisors, operators and key personnel in the use and application of the 
Contingency Plan for plant and marine facilities operations. 

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 

− Prevent Accidents 

− Minimize environment and social impacts  

− Communities and general public 

− Plant employees 

 
MEASURES TO BE TAKEN 

Environmental management education will consist of communicating all EHS (Environmental, 
Health and Safety) and CR (Community Relations) policies and programs for the operation stage of 
the Plant, as well as all applicable legislation, liabilities and environmental and social issues that are 
relevant to the work. All employees shall receive instruction regarding the EHS and CR programs 
and requirements. 

A training program on the Contingency Plan for Plant and Marine Facilities will be provided to all 
supervisors, operators and key personnel together with an induction program on Emergency 
Response to all workers and visitors of the Plant.  

A partial list of topics that will be covered during the training program is shown below: 

•  Scope and Purpose of Contingency and Emergency Response Plans; 

•  Responding to Spills and Emergencies; 

•  Spill Response and Emergency Chain of Command and Reporting Responsibilities; 

•  Training Exercises on Simulated Spill and Emergency Response; 

•  Management of all waste generated from spills, remedial activities and operations; 

•  Dust control; 

•  Management of hazardous materials; 

•  Spills and response plans; 

EO-1 EDUCATION AND TRAINING OF OPERATING PERSONNEL 
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MEASURES TO BE TAKEN 

•  First Aid; 

•  Personal protection equipment; 

•  Occupational health; 

•  Environmental and Social management during operation activities;  

•  Code of Conduct; and 

•  Natural resources of the region and importance of their conservation. 
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OBJECTIVE 

To control impacts generated by the operation of the LNG Liquefaction and Export Plant. 

 
ENVIRONMENTAL ASSESSMENT 

IMPACTS RECEPTORS 
− Alteration of the air  

− Increase in the noise levels  

− Alteration of the physical-chemical quality of the 
soil  

− Alteration of the physical-chemical quality of the 
water 

− Reduction in the marine fauna  

 

− Employees 

− Soil 

 

− Water 
 

− Fauna 

 

MEASURES TO BE TAKEN 

Process Plant Operation  

•  Environmental noise levels and atmospheric air quality levels have been modeled and show 
that the plant will operate within Peruvian and international guidelines.  The noise and air quality 
will be monitored to confirm the computer model.  If new equipment is added or major changes 
have been made the noise and ambient air quality levels will be modeled and confirmed with 
noise and air quality monitoring.  Air and noise monitoring will be carried out as indicated in the 
data sheets “Monitoring of the Air Quality “ SO-5, and  “Monitoring of the Noise Levels” SO-6. 

•  Waste water and solid waste generated during the plant operation will be managed according to 
the procedures presented in the data sheets “Liquid Waste Management” RO-1 and “Solid 
Waste Management” RO-2, respectively. 

•  The access to the onshore facilities will be restricted to authorized personnel only.   

LNG Ship Loading Operations  

•  The access to the marine facilities will be restricted to authorized personnel only.  

•  During the loading operations, the environmental management systems of the ships will comply 
with the legal requirements of the “MARPOL 73/78” agreement and of the International Maritime 
Organization (IMO). ”Dirección General de Capitanías y Guardacostas” (DICAPI) the Maritime 
Authority of Peru is the responsible agency to oversee compliance with these agreements as 

AO–1 PLANT OPERATION AND LNG SHIP LOADING  
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MEASURES TO BE TAKEN 
established by the International Maritime Organization (IMO), which have been adopted into the 
Maritime Laws of the Peruvian Navy. 

•  As required by International Maritime Organization (Resolution A.774 (18) and Resolution 
A.868(20)) and Peruvian Directorate Resolution No. 0178-96-DCG, LNG tankers will reballasted 
with clean sea water outside of the 12-mile limit.  Clean ballast water will be discharged during 
loading operations. No discharges of wastes will be allowed into the marine environment during 
the loading operations. Any discharges into the sea are subject to MARPOL, IMO, and Peruvian 
regulations.  

•  The ships that transport LNG are required to have an “Onboard Emergency Plan”, as 
established by international regulations (Rule 26 of Appendix I of the “MARPOL 73/78” 
agreement).  In addition, PERU LNG has developed a Contingency Plan attached as Appendix 
4 for use during loading operations. “As recommended by the IMO, these plans must include 
communications and coordination between the “ship – dock” as well establish the 
responsibilities of each party   Supplemental forms such as checklists (Ship/Shore Safety Check 
List), Parts “A” and “C”, promoted by IMO and written by the “Society of International Gas 
Tanker and Terminal Operators Ltd” (SIGTTO) will be adapted for use at the LNG Terminal.  In 
addition to onsite spill response capability by PERU LNG, OIL SPILL RESPONSE LIMITED 
(OSRL) in Southampton, England and ASIA SPILL RESPONSE LIMITED (ASRP) in Singapore 
will provide another tier of oil spill response. 

•  The Contingency Plans will be submitted to the Harbormaster’s Office of the corresponding 
jurisdiction, for its review and approval as stated in the Administrative Procedures Unified Text 
(“Texto Unico de Procedimientos Administrativos”) of the Peruvian Navy (as per Directorate 
Resolution N° 0497-98/DCG), and also to the General Bureau of Hydrocarbons – DGH as 
specified in the Supreme Decree 046-93-EM (Regulations for Environmental Protection in 
Hydrocarbon Activities). The contingency plans shall adhere to the National Contingency Plan 
and to the Local Contingency Plan of the corresponding Harbormaster’s Office 

•  Facilities will be provided for Captain of the Port, Customs, Department of Health, and 
Department of Agriculture as necessary for Ship operations. 
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OBJECTIVE 
To control the impacts generated by the Plant maintenance activities. 

 

ENVIRONMENTAL ASSESSMENT 
IMPACTS RECEPTORS 

− Alteration of the physical-chemical quality of the 
water  

− Alteration of the physical-chemical quality of the 
soil  

− Water 

 

− Soil 

 

MEASURES TO BE TAKEN 

Process Plant and Marine Installation Maintenance 

•  A routine maintenance program for the equipment generating emissions will be implemented to 
prevent deterioration of environmental quality. 

Maintenance of the Approach Channel  

•  The maintenance of the approach channel will be carried out every two to five years. The 
removal of sediment will be executed through dredging operations.   

•  Prior to the maintenance dredging operation, the sediment shall be analyzed for physical and 
chemical characteristics in order to evaluate disposal methods. 

•  Procedures for dredging shall ensure the control turbidity in the dredging area.  

•  If the sediment dredged is within established acceptable levels of targeted constituents the 
disposal will be performed at the open sea, at the same place where sediments generated 
during the construction of the navigational channel were deposited.   If the sediments contain 
elevated levels of contamination, a permit will be obtained from DICAPI stating any required 
treatment and location of disposal. 

 

AO-2 MAINTENANCE ACTIVITIES 
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OBJECTIVE 
To establish guidelines for the management of effluent generated during operation of the Plant. 

 

ENVIRONMENTAL ASSESSMENT 
IMPACTS RECEPTORS 

− Alteration of the physical-chemical quality of 
water and soils  

− Water, soil, marine sediments  

 

MEASURES TO BE TAKEN 

During the project operation, different types of wastes will be generated that are shown in table RO-
1.1, the description of each of these effluents, their quantity, and treatment is also included. 

Any of the alternatives that will be used for effluent discharge, either by irrigation or discharge into 
the sea, shall have the approval of the responsible environmental authority and must comply with 
current Peruvian regulations (General Water Law No.17752, Supreme Decree 046-93-EM and 
Directorate Resolution 030-96-EM/DGAA). 

1. Domestic Liquid Wastes  

•  Include effluent waste from the permanent camp and the administrative buildings, as well as the 
portable sanitary installations in the dock area. 

•  For the treatment of these wastes, a package treatment plant or plants will be utilized, which 
use the activated sludge treatment with extended aeration. The plant design will meet current 
Government of Peru or US EPA standards for effluent characteristics of 30 mg/l BOD5 and a 
suspended solids concentration of less than 30 mg/L. 

•  The effluent from the treatment plant will be used for irrigation within the facilities, provided that 
it meets the quality standards established for this type of use (General Water Law No.17752 
use III). The wastewater Monitoring program established at data sheet SO-2 or specifications of 
the manufacturer for the operation shall be followed.  

•  Sludge from the treatment plant shall be removed according to the specifications of the 
manufacturer. This sludge shall be treated through processes of dehydration, biological or 
chemical stabilization before its final disposal. 

•  Portable toilets for the use of the personnel working in the dock area will be installed.  For the 
maintenance of these portable toilets, a worker shall be trained for proper maintenance to 
avoiding the production of odors and eliminating pathogenic microorganisms.  

RO-1 LIQUID WASTE MANAGEMENT 
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MEASURES TO BE TAKEN 
The contents of the receiving tank (sludge) shall be properly disposed in a designated area.  

 

2. Liquid Waste from the Process  

•  Oily water coming from the process units, the loading dock area and the drainage of paved 
areas will be carried to the API/CPI separators. 

•  Oily effluents coming from the API/CPI systems will be stored in a slop oil tank for their 
subsequent transport in trucks to areas for incineration or external treatment. These effluents 
may be given to recycling companies in Lima that reprocess oils. 

•  Water coming from separation process in the API system will be mixed with brine obtained from 
the desalinization plant and will be discharged to the ocean. Water from CPI separator process 
will be reprocessed in the API separator system. 

•  All waters to be discharged, either for irrigation or for direct discharge to the ocean shall be part 
of the Monitoring of the Water Quality Program SO-2.   All discharges will meet the standards 
required for the receiving water body or for the use as irrigation water. 

•  Used lubricants, hydraulic liquids and solvents will be collected in tanks, cans, or metallic 
barrels, which will be placed within a hazardous waste storage area with an impermeable 
secondary containment system, until their transport to a recycle or disposal site. In the event 
that these wastes are given to a recycling company, this shall have all the valid permits and 
comply with the General Law of Wastes applicable to date.  
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Table RO-1.1: Liquid Effluent Sources 

Source Type Flow Components Treatment Discharge/Disposal 

Dehydrator Regenerator 
Condensate from V-1105  Continuous 362 kg/h 

Water containing low 
amounts of hydrocarbons 
and molecular sieve fines 

Treated in CPI Separator for oil 
and solids removal 

Treated effluent sent to outfall 
sewer for discharge to sea. 

Seawater blowdown from 
Desalination Unit  Continuous 50 m3/h Max. Concentrated Seawater 

TDS: 46,000  NA Effluent sent to outfall sewer 
for discharge to sea. 

Filter backwash from 
Desalination Unit  Intermittent Variable Seawater  NA Effluent sent to outfall sewer 

for discharge to sea. 
Brine reject stream from E-
Cell Demineralizer  Intermittent <5 m3/h Concentrated Brine  NA Effluent sent to outfall sewer 

for discharge to sea. 
Sanitary Effluent from Plant 
Buildings  Continuous 30 m3/day Sewage Treated in L-7101 to meet: 

BOD5 30 mg/l, TSS <30 mg/l  
Used for onsite irrigation of 
landscaped areas. 

Sanitary Effluent from 
Permanent Community 
Buildings  

Continuous 50 m3/day Sewage Treated in L-7101 to meet: 
BOD5 30 mg/l, TSS <30 mg/l  

Used for onsite irrigation of 
landscaped areas. 

Sanitary Effluent from 
Marine Trestle Portable 
Toilets  

Intermittent Variable Sewage  None  Trucked offsite for disposal by 
Contractor 

Run-off from paved areas  Intermittent Variable Water potentially 
contaminated with oil  

Oil removed in API Separator 
and CPI Separator  

Effluent sent to outfall sewer 
for discharge to sea. 

Slop Oil  Intermittent Variable  Oil and water NA Trucked offsite to recycle or 
disposal facility 

Laboratory wastewater  Intermittent Variable Variable  NA  Collected in containers as 
necessary for offsite disposal 

Spent Lubricating Oil from 
Plant rotating machinery  Intermittent Variable Oil  NA Trucked offsite to recycle or 

disposal facility 

Used Cooking Oils Intermittent Variable Edible Oil NA Trucked offsite to a recycle or 
disposal facility 

Notes: 
1. All effluents will discharge at ambient temperature (11-29 o C) 
2. NA – Treatment is not applicable 
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OBJECTIVE 
To establish guidelines for solid waste management during operations 

 

ENVIRONMENTAL ASSESSMENT 
IMPACTS RECEPTORS 

− Alteration of the physical-chemical quality of the 
water 

− Alteration of the physical-chemical quality of the 
soil 

− Water 

 

− Soil 

 

MEASURES TO BE TAKEN 

•  Whenever possible, strategies for waste management based on principles of reduction, re-
utilization, recovery and recycle will be established.  

•  Wastes will be classified as hazardous and non-hazardous depending on their characteristics. 
The environmental staff of PERU LNG shall be trained for identifying the type of wastes. If there 
are doubts regarding the type of waste, it will be treated as hazardous unless a physical-
chemical characterization of the waste proves the contrary.  

•  For non hazardous wastes, those that are recyclable or re-usable will be identified.   

•  Proper and clearly marked containers will be available for collecting and separating the waste. 
The containers shall be labeled with the type of waste they contain. 

•  An area for the temporary collection of waste will be adapted for their subsequent disposal 
according to their classification.   

•  Table RO-2.1 presents a summary of the solid wastes related to the project operation, the 
quantity foreseen and the possible final disposal. 

Domestic Solid Wastes  

•  Includes all wastes that are not directly related to the process of the plant such as wastes from 
the permanent camp (food waste, paper, cardboard, plastics, glasses, etc.) and from the 
administrative buildings. 

•  All acceptable materials will be incinerated onsite whenever possible. 

•  Wastes produced by the unloading of supplies will generate plastic and metallic hoops, and 
packing materials such as wood, cardboard and paper, etc.  

RO-2 SOLID WASTE MANAGEMENT  
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MEASURES TO BE TAKEN 
•  As part of the Community Relations Program when possible, the organizations that perform 

some type of integrated waste management such as composting, recycling, re-use will be 
identified in the region and supplied with recyclable wastes. The remaining wastes will be 
transported for disposal at an authorized landfill that performs satisfactory technical and 
environmental management. Waste transport will be performed frequently in order to avoid 
proliferation of vectors, odors, rodents and insects. 

  

Hazardous Wastes  

They include all wastes directly related to the plant process such as used oil and solvents, oily 
sludge from API/CPI separators, used filters, wastes from the treatment plant, incinerator ash, used 
filters from service vehicles, chemicals containers, etc. 

•  Used oils and oily sludge will be given to companies that perform environmental management 
of spent oils and oily sludge for re-refining and recycling. 

•  Waste from treatment plants will be transported to a special landfill as well. 

•  Special wastes such as batteries, print cartridges, etc. will be returned to the supplier or 
secondary market recycler.  

 

Hospital Wastes 

•  Containers of rigid walls and resistant to perforation shall be available for medical waste. These 
containers shall have appropriate markings and color (For example: red) to be clearly identified 
as hazardous. Under no circumstances infectious or hospital wastes will be stored or mixed 
with other hazardous or non-hazardous wastes they should be disposed of as soon as possible.

•  Final disposal shall transport these wastes to incineration on site or at an approved facility. 
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Table RO-2. 1: Solid Waste Sources 

Source Description Quantity/ Frequency Disposal 

Spent molecular sieve from 
Dehydrators  

Aluminum Silicates 147 m3 every 3 years Returned to supplier 

Spent Activated Carbon from 
Heavy Metal Removal Unit  

Sulfur impregnated activated 
carbon saturated with Heavy 

Metals 
76 m3 every 3 years or longer 

Returned to approved offsite 
Supplier 

Spent Filter Cartridges from 
Process Train  

Proprietary type cartridge filters Variable 
Approved Offsite Landfill or 

incinerated 

Spent Activated Carbon from 
AGR Unit  

Activated carbon saturated with 
organics 

6 m3 every 1-3 years 
Approved Offsite Landfill, 
landfarm or incineration 

Spent Activated Carbon from 
Drinking Water Treatment Unit 

Activated carbon saturated with 
organic/inorganic contaminants 

To be determined By Equipment 
Supplier 

Approved Offsite Landfill, 
landfarm or incineration 

Spent Instrument Air Dryer 
Desiccant  

Molecular Sieve 
To be determined By Equipment 

Supplier 
Approved Offsite Landfill 

API/CPI Separator Sludge  Potentially oily sludge Variable 
Approved Offsite Landfill or 

recycle to re-refine 

Plant and Community Buildings 
Miscellaneous non-hazardous 

waste (Trash, garbage) 
Variable 

Approved Offsite Landfill or 
incinerator 

Incinerator Ash Various Variable Approved Offsite Landfill 
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OBJECTIVE 
Establishment of the mechanisms for verifying compliance with commitments in the Social 
Management Program during the operations stage. 

Establish policies and procedures to maintain a proactive program for a “good neighbor policy” with 
the permanent communities. 

 

MEASURES TO BE TAKEN 
Designation of Community Relations Officer to verify compliance with the commitments made 
between PERU LNG S.R.L. (through the Community Relations Officer), the Contractor and the 
communities and others as necessary. This Community Relations Officer shall perform field visits, 
arrange meetings and prepare reports. 

Field Visits 

•  To visit and inspect sites where the established mitigation measures are being implemented in 
order to determine their status. 

Meetings 

•  To arrange regular meetings during operations, for the community and the representatives of 
PERU LNG S.R.L., to establish which of the actions proposed have already been executed, to 
understand any problems that may have occurred and to determine the modifications needed to 
the proposed measures.  

Table SO-1.1 presents the social parameters, methods and frequency of monitoring during the 
operation stage of the project. 

 Reports 

The reports prepared by the Community Relations Officer shall be submitted to PERU LNG S.R.L. 
as described below: 

Meetings and Topics: Information regarding the results, and content of each of each meeting or 
inspection, questions, answers and contribution of the attendees. The attendance roll of the 
meetings will be enclosed. 

Evaluation: A joint evaluation of the aims and goals of the Community Relations programs will be 
made by the company and community leaders. 

Follow-up: The Community Relations Officer will revise and review CR programs for improvement 
and modification as needed through periodic reviews. 

SO-1 FOLLOW-UP OF THE SOCIAL MANAGEMENT  
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Table SO-1. 1: Follow up to the Social Management 

 

Sampling Points 
Follow-up 

Parameters 
Follow-up Methods  Frequency  

Coordination  Meetings, Surveys and Minutes  Monthly  

Utilization of 
Goods and 
Services  

Evaluation meetings will be held with 
the community and authorities 
Minutes and records will be kept 

Contractor will prepare regular 
reports of the use of local goods and 
services. 

 Regularly and as 
needed 

Neighboring 
Community  

Hiring local 
labor force  

Evaluation meetings with the 
community and authorities. Minutes 
and Records of applications and 
hiring will be kept.  Operator will 
prepare regular reports on the use of 
local labor 

 Regularly and as 
needed 

Coordination  Meetings and Minutes 
Regular and as 
needed Authorities and 

institutions with 
presence in the 
Project Area 

 

Application 

 

Community 
Relations Plan  

Record book, meetings 

 

Record book, meetings 

Semester 

 

Bimonthly 
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OBJECTIVE 
To develop a water quality monitoring program for waters that may be affected during the Plant 
operation. 

 

MEASURES TO BE TAKEN 
•  A summary of the monitoring program during the operation stage is presented at Table SO-2.1. 

•  All samples will be collected and physical-chemical and bacteriological analysis will be 
conducted under the standards established in the latest edition of ¨Standard Methods for the 
Examination of Water and Wastewater¨ (APHA, AWWA). Table SO-2.2 shows the format of 
field data to be recorded during water quality samplings. 

•  Samples will be analyzed within the prescribed holding periods after being collected. For the 
analysis, the services of a laboratory authorized by the “Instituto Nacional de la Defensa de la 
Competencia y de la Protección de la Propiedad Intelectual” (INDECOPI)  will be requested. 

•  A quality assurance system shall be implemented, including duplicate and blank samples and a 
chain of custody. 

Effluent from the Domestic Waste Water Treatment System  

•  The effluent of these treatment plants shall be monitored before final discharge. The monitoring 
will be performed monthly or more frequently when a malfunction problem is detected or when 
the sludge removal or change is carried out in the plant. 

•  The results obtained from the monitoring shall be evaluated according to the design parameters 
and the quality standards of the Peruvian legislation or the World Bank Guidelines.  The 
standards that will be taken into account will depend on the type of discharge to be performed 
(irrigation of areas with vegetation or direct discharge into the ocean). 

•  Figure SO-2.1 presents the location of the monitoring stations at the sewage water treatment 
effluent and Table SO-2.3 shows the parameters to be monitored and the quality standards of 
these parameters to be used for comparison. 

 

Sea Water  

•  Samplings of the water quality in the sea water will be performed every three months, with the 
objective to identify any change in the water quality attributable to the project operation.  

•  Seawater monitoring campaigns will be carried out at transects identified in the baseline as T2, 
T3 and T4.  In the event that alterations of the normal condition of sea water are detected, 

SO-2 MONITORING OF THE WATER QUALITY  
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MEASURES TO BE TAKEN 
sampling shall be extended considering additional transects.  

Figure SO-2.2 shows the location of the monitoring stations selected and the following table 
indicates the corresponding UTM coordinates: 

 

UTM Coordinates Sample depth (m) 
Station 

North East 
Surface 

(S) 
Medium  

(M) 
Bottom 

(P) 

T2-10 358419 8533755 1.0 5.0 10.0 

T2-12 358259 8533596 1.0 6.0 12.0 

T2-16 357008 8532348 1.0 8.0 16.0 

T3-0 358698 8534739 0.5   

T3-10 358163 8534205 1.0 5.0 10.0 

T3-12 357934 8533977 1.0 6.0 12.0 

T3-16 356376 8532422 1.0 8.0 16.0 

T4-10 357736 8534478 1.0 5.0 10.0 

T4-12 357553 8534295 1.0 6.0 12.0 

T4-16 356596 8533340 1.0 8.0 16.0 

 

A report including the results of the seawater sampling will be prepared. These results will be 
compared with the different quality standards, as well as the results obtained during the 
environmental baseline studies.  In the event that modifications involving water quality deterioration 
are observed, the causes shall be determined and the corrective measures shall be proposed.  

The format to be used during the seawater monitoring is shown in Table SO-2.4.  

 

Effluent from Oily Water Treatment System 

•  Water from API and CPI separators will be monitored for the parameters presented in Table 
SO-2.5; the location of the monitoring points at the oily water treatment system effluent is 
shown at Figure SO-2.1. Monitoring will be performed monthly or more frequently when 
malfunction problems are detected. 

•  The results obtained from the monitoring will be compared with the quality standards 
established in the Peruvian legislation or in the World Bank guidelines. The standards that shall 
be considered will depend on the type of discharge to be carried out (irrigation of areas with 
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MEASURES TO BE TAKEN 
vegetation or direct discharge into the ocean). 

•  In case any water quality deterioration is observed, the causes shall be determined and the 
corrective measures shall be implemented.  

 

 

Table SO-2. 1: Summary of the Monitoring Program for Water Quality 

Sampling Water Sampling Parameters Sampling Frequency 

Effluent from the domestic 
water treatment systems  

Physical-chemical and bacteriological (including 
BOD and Suspended Solids)  

* Monthly 

Seawater 
Physical-chemical and bacteriological in the 
water column 

**Every three months 

API/CPI Physical-chemical * Monthly 

 

* Monitoring frequency during the first twelve months of the operation will be monthly. Subsequently, a new schedule can be set according to the 
results observed and to the judgment of the responsible of the operation (Regulations for Environmental Protection in the Hydrocarbons 
Activities). 

** After the first year, a new schedule can be set according to the results observed and the judgment of the person responsible for operations 

 

Table SO-2. 2: Format of Field Data  

Variable Description 

Sampling date  

Sampling point  

Sample Identification  

Weather  

Aspect  

Color  

Smell  

Sediments  

Oil scum or films  

Observations about the 
surroundings   
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Table SO-2. 3: Report Format for Monitoring Discharge from Domestic Wastewater Treatment 
Systems  

Parameters Unit Concentration
World Bank 
Guidelines1 

pH Unit  6-9 

BO5D mg/L  50 

COD mg/L  250 

Total Dissolved Solids mg/L  50 

Greases and Oils mg/L  10 

Phenols mg/L  0.5 

Nitrogen (NH3) mg/L  10 

Phosphorus mg/L  2 

Temperature Increase  °C  <3 

Coliform Bacteria  
MPN/100 

mL 
 

<400 

Discharge Flow    

 

 1. Pollution Prevention and Abatement Handbook (General Environmental Guidelines), World Bank Group, 1998 

2. If wastewater is going to be used for irrigation, effluent must comply with criteria from General Water Law use III (Decree Law 
No.1752). Parameters to monitor effluents are also set at Supreme Decree 046-93-EM Table 3.   
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Table SO-2. 4:  Report Format for Seawater Quality Monitoring  

Station Quality Standards 
Parameters Unit 

  
Baseline 

Data Peruvian 
Standard1 EPA CCC2

Physical Parameters 
PH      6.5-8.5 
Conductivity MS/cm      
TSS mg/L      
TDS mg/L      
Anions 
Bicarbonates mg/L      
Chlorides  mg/L      
Fluorides mg/L      
N-Nitrates mg/L    N.A.  
Sulfates mg/L    0.002  
Total Cyanide  mg/L    0.005 0.001 
Cations 
Ca mg/L      
Mg mg/L      
Na mg/L      
K mg/L      
Hg mg/L    0.0002 0.00094 
Se mg/L    0.010 0.071 
As mg/L    0.050 0.036 
Ba mg/L      
Cd mg/L    0.004 0.0093 
Cr mg/L    0.050  
Cu mg/L    b 0.0031 
Pb mg/L    0.030 0.0081 
Ni mg/L    a 0.0082 
Sr mg/L      
Zn mg/L    a 0.081 
Organic Parameters 
Detergents mg/L      
Phenols mg/L    0.100  
Oils and Greases  mg/L      
TPH mg/L      
Other Parameters 
BOD mg/L    10  
DO   mg/L    4  
Total Coliforms NMP/100 mL    20000  
Fecal Coliforms NMP/100 mL    4000  

 

1. General Water Law use VI: Waters for aquatic preservation and recreational fishing or commercial zones (Decree Law No. 17752) a. LC 50 
(96 hours)x0,002  b. LC 50 (96 hours)x0,1 

2. EPA CCC : Environmental Protection Agency, Criterion Continuous Concentration (EPA, 1999) 
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Table SO-2. 5:  Report Format for Monitoring Discharge from Oily Wastewater Treatment 
Systems (API/CPI) to Sea 

Quality Standards 
Parameter Unit Concentration Peruvian 

Standard1 
Peruvian 
Standard2  

World Bank 
Guidelines3 

pH Unit  >5.5 - <9 NE 6-9 

BO5D mg/L   10 50 

COD mg/L   4 250 

Total Suspended Solids  mg/L    50 

Oils and Greases mg/L  5.0  20 

Phenols mg/L   0.100 1.0 

Sulfide mg/L   0.002 1.0 

Antimony Mg/L    

Arsenic mg/L   0.050 

Beryllium Mg/L    

Cadmium Mg/L   0.004 

Chrome Mg/L   0.0050 

Copper Mg/L    

Lead Mg/L  0.4 0.030 

Mercury Mg/L   0.0002 

Nickel Mg/L    

Selenium Mg/L   0.010 

Silver Mg/L    

Vanadium Mg/L    

Zinc Mg/L    

Total Toxic 
Metals = 5.0 

Temperature Increase °C    <3 

Total Hydrocarbons (TPH) Mg/L     

Barium Mg/L  5.0   
 

1.Directorate Resolution 030-96-EM/DGAA. Monitoring of effluent must comply with required parameters at Supreme Decree 046-93-EM 
Table 3 for instant discharges, values for annual average are also given at same table.  

2.Discharge at receiving body must comply with water quality criteria set at General Water Law use VI (Decree Law No.17752) and 
monitoring program according to Supreme Decree 046-93-EM Table 3.  

 3.Pollution Prevention and Abatement Handbook (Oil and Gas Development), World Bank Group, 1998 
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OBJECTIVE 
To carry out the monitoring of the marine sediments for ensuring that the plant operation does not 
affect their quality. 

 

MEASURES TO BE TAKEN 
•  Monitoring for the chemical characteristics of the marine sediments will be carried out using 

the same transects T2, T3 and T4 and frequency conducted during the baseline studies (see 
data sheet SO-2). 

Figure SO-3.1 shows the location of the selected monitoring stations and the table below presents 
the respective UTM coordinates: 

 

UTM Coordinates 
Station 

North East 

T2-10 358419 8533755 

T2-12 358259 8533596 

T2-16 357008 8532348 

T3-0 358698 8534739 

T3-10 358163 8534205 

T3-12 357934 8533977 

T3-16 356376 8532422 

T4-10 357736 8534478 

T4-12 357553 8534295 

T4-16 356596 8533340 
 

•  During sample collection a control and quality assurance system including duplicate and blank 
samples and chain of custody shall be implemented  

•  A report indicating the results obtained from the marine sediment sampling will be submitted to 
the PLNG EHS Manager.  The results will be compared with different quality standards as well 
as with the results obtained during the environmental baseline studies. In case that 
unfavorable modifications are observed, the coverage of the monitoring shall be extended 
using additional transects for determining the contamination extension. It is required to 
determine the causes of contamination and to propose corrective measures. 

•  Sampling of marine sediments shall include the analysis of samples from different points of the 

SO-3 MONITORING OF THE MARINE SEDIMENT  
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MEASURES TO BE TAKEN 
approach channel with a frequency of at least once each six months.  Sampling frequency will 
be adjusted upon successive finding of no impact to 1/2 of the previous frequency but not less 
than once every five years. 

 

Table SO-3.1 presents the format for reporting marine sediment characteristics.  

 

 

Table SO-3. 1: Results of Marine Sediment Analysis  

Station 
Parameter Unit 

       
* Base-line 

Arsenic mg/kg         

Cadmium mg/kg         

Copper mg/kg         

Chromium mg/kg         

Mercury mg/kg         

Nickel mg/kg         

TPH mg/kg         

Lead mg/kg         

Zinc mg/kg         

 

*Average results obtained in the baseline study  
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OBJECTIVE 
To carry out the monitoring of the marine ecosystem for ensuring that the Plant operation does not 
affect it. 

 

MEASURES TO BE TAKEN 
•  Samples of inter-tidal and sub-tidal aquatic communities will be taken with the aim to identify 

any change that can be attributed to the project operation. 

•  The monitoring campaigns will be carried out at transects T2, T4 and T5, having the same 
frequency than the seawater and marine sediment monitoring (See SO-2 and SO-3 data 
sheets). 

Figure SO-4.1 shows the location of the selected monitoring stations and the table below shows the 
corresponding UTM coordinates: 

 

Station No. East North 

T2-0 359032 8534367

T2-6 358742 8534078

T2-10 358419 8533755

T2-12 358259 8533596

T2-16 357008 8532348

T4-0 358369 8535109

T4-6 358083 8534824

T4-10 357736 8534478

T4-12 357553 8534295

T4-16 356596 8533340

T5-0 358166 8535336

T5-6 357866 8535037

T5-10 357529 8534702

T5-12 357329 8534502

T5-16 356371 8533546
 

•  The parameters to be analyzed will be consistent with those assessed in the environmental 
baseline studies and during the construction stage. 

•  During samplings a quality control and assurance system shall be implemented. 

•  A reporting indicating the sampling results of the marine ecosystem will be submitted. These 

SO-4 MONITORING OF THE MARINE ECOSYSTEM  
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MEASURES TO BE TAKEN 
results will be compared with the data obtained in the baseline studies regarding density, total 
of species, richness of species, Pielou evenness and diversity. Special attention shall be given 
to the species with greater diversity as well as to those organisms that can be used as 
contamination indicators through the study of their density fluctuations. 

•  The analysis of the results shall consider the variations of the results due to seasonal changes. 

•  In case that unfavorable modifications are observed, the monitoring coverage shall be extended 
using additional transects. The causes of the contamination shall be determined and corrective 
measures shall be proposed.  In the case that no effects are found the sampling frequency will 
be adjusted at the same rate as SO-3 to no less than once per five years 
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OBJECTIVE 
To establish the contribution of PERU LNG operations to the atmospheric contaminant 
concentration registered in its area of influence and the actions to be taken for reducing the 
emissions and for improving the air quality. The project will be monitored to ensure that the 
concentrations associated with the project remain below the established air quality standards  

 

MEASURES TO BE TAKEN 

The project’s emissions have been modeled to determine the overall impacts from the project.  Data 

from the background measurements are higher than the projected impacts for several pollutants. 

The atmospheric emission monitoring program will include isokinetic samplings of the fixed sources 

of emission, environmental air quality of the influence area, and motor vehicle emissions.   

Environmental Quality Monitoring  

•  The determination of the air quality at the direct area of influence can be performed through 
direct samplings. In this sense, the selected monitoring stations are those used during the 
baseline studies and which UTM coordinates are indicated below.  Monitoring will be conducted 
after operation commences and then once every five years or after a major modification.   This 
time period can be extended with permission of DGAA. 

 
UTM Coordinates 

Denomination 
North East 

AM-01 8 534 940 359 116 

AM-02 8 534 616 359 780 

AM-03 8 535 697 359 776 

AM-04 8 536 170 359 250 
 

•  The monitoring frequency and methods as indicated in Supreme Decree 046-93-EM, issued in 
November 10, 1993 (Environmental Protection Regulations for Hydrocarbon Activities) will be 
followed.  After this first monitoring year a new monitoring frequency will be set according to the 
observed results and the criteria of the person responsible for operations. 

•  The measurement parameters and methodologies will be performed according to the guidelines 
of Supreme Decree N° 074-2001-PCM, issued on June 24, 2001 (Table SO-5.1).  Additionally, 
temperature, relative humidity, speed and direction of the wind will be registered. 

•  For the analysis of samples, the services of a laboratory authorized by the “Instituto Nacional de 

SO-5 MONITORING OF THE AIR QUALITY  
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MEASURES TO BE TAKEN 
la Defensa de la Competencia y de la Protección de la Propiedad Intelectual” (INDECOPI) will 
be requested. 

•  The results obtained from the monitoring will be compared with the quality standards 
established in the Peruvian legislation or in the guides of the World Bank or the World Health 
Organization (WHO). In case that contaminant concentrations surpass the permissible limits, 
corrective measures shall be established. 

Isokinetic Sampling  

•  The air quality monitoring program will include also the measurement of the contaminant 
emissions from the stack of all the fixed sources in the plant, through isokinetic samplings. 
Monitoring will be after operation commences and then once every five years or after a major 
modification.   This time period can be extended with permission of DGAA. 

•  These samplings will be performed according to the US EPA protocols from Methods 1 to 5, in 
the following order: 

Method 1.  Determination of the numbers of sampling points. 

Method 2.  Determination of the lineal speed of the combustion gas exit. 

Method 3.  Analysis of the chemical composition of gases, through ORSART. 

Method 4.  Estimation of the humidity of combustion gases. 

Method 5.  Determination of the emissions of particulates and gases. 

•  Additionally, Methods 7 and 8 of U.S. EPA shall be used for the quantification of nitrogen oxide 
and sulfur oxide, respectively. In the case of the other parameters it is necessary to determine 
them through NIOSH, OSHA and ASTM procedures. The methods to be used are presented in 
the following table: 

Contaminant Sampling Method  Sampling Frequency  
SO2 Method 8 – EPA See table footnote   
H2S Method 11 – EPA See table footnote 
NOx Method 7 – EPA See table footnote 
TSP Method 5 – EPA See table footnote 

Combustion Gases  Method 3 –EPA See table footnote  
Note: Monitoring will be after operations commences and then every five years or after a major modification. 

•  The monitoring results obtained from stack emissions will be compared with the quality 
standards established in the World Bank guidelines presented in Table SO-5.2. 

Vehicle Emissions  

All vehicles that will be used within the project shall meet the permissible limits for emissions 

established in the Supreme Decree N° 047-2001-MTC shown in Table SO-5.3. 
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Table SO-5. 1: Air Quality Standards and Methods of Analysis  
Quality Standards 

Contaminant Period Format 
1Perú 

2World Bank 
Guidelines 

3Analysis Method 

Annual Annual arithmetic mean 80 80 
Sulfur Dioxide 

24 hours No more than once a year 365 365 

UV Fluorescence (automatic 
method) 

Annual Annual arithmetic mean 50 50 
PM-10 

24 hours No more than 3 times a year 150 150 

Inertial Separation/filtration 
(Gravimetric) 

8 hours Mobile Mean 10000  
Carbon Monoxide 

1 hour No more than once a year 30000  

Non-dispersing infrared (NDIR) 
(Automatic Method) 

Annual Annual arithmetic mean 100 100 
Nitrogen Dioxide 

1 hour No more than 24 times a year 200 150* 

Chemiluminiscence (Automatic 
Method) 

Ozone 8 hours No more than 24 times a year 120  
UV Photometry UV (Automatic  
Method) 

Annual4    
Lead 

Monthly No more than 4 times a year 1.5  

Method for PM10 
(spectrophotometry of chemical 
adsorption) 

Hydrogen Sulfide 24 hours4    
UV Fluorescence (automatic 
method) 

 

1. Regulations of national air quality standards. Supreme Decree N° 074-2001-PCM 

2. Pollution Prevention and Abatement Handbook, World Bank Group, 1998 

3. Or equivalent approved method  

4. To be determined according to Article 5 of the regulations (SD 074-2001-PCM) 

* WHO guidelines for Europe (1987) 
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Table SO-5. 2: World Bank Quality Standards for Stack Emissions  

Contaminant 1Quality Standards  

Particulate Material  100 mg/m3 

Sulfur Dioxide  1000 mg/m3 

Nitrogen Oxide, as NO2 320 mg/m3 

H2S 30 mg /m3 

VOCs (including benzene) 20 mg/m3 

 
1Pollution Prevention and Abatement Handbook, World Bank Group, 1998 (Oil and Gas Development) 

H2S In the property boundaries shall be lesser than 5 mg/m3 

 

Table SO-5. 3: Maximum Permissible Levels of Contaminant Emissions for Motor Vehicles  
Opacity 

Type of Vehicle  
% CO 

Volume  
HC 

CO+CO2 % 
minimum Percentage K(m-1) 

Major vehicles propelled by gas, liquefied petroleum 
gas and natural gas Vehicles (light, medium and 
heavy) 

 Up to 1995 

 From 1996  

 From 2003 

 

 

3.0 

2.5 

0.5 

 

 

400 

300 

100 

 

 

10 

10 

12 

 

 

 

 

 

 

 

 

 

 

Major vehicles propelled by diesel (light, medium and 
heavy) 

 Up to 1995 

 From 1996  

 From 2003 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.0 

2.5 

2.1 

 

 

72 

65 

60 

Minor vehicles with two-cycle engines using gas and oil 
mix as fuel (Greater than 50 cc) 

2.5 800    

Minor vehicles with four-cycle engines using gas as 
fuel (Greater than 50 cc) 

4.5 600    

Minor Vehicles with four-cycle engines using diesel as 
fuel (Greater than 50 cc) 

   2.1 60 
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OBJECTIVE 
To set the mechanisms that allow PERU LNG to establish the contribution of operations to the 
sound pressure levels in the area of influence, the compliance level of the standards established in 
the regulations, and the actions to be taken for reducing the noise levels. 

 

MEASURES TO BE TAKEN 
•  The monitoring of the environmental noise levels that can affect the neighboring communities 

and personnel within the plant will be carried out. The monitoring sites are shown at the table 
below and include those established during the baseline studies and noise modeling conducted 
by KBR: 

 

UTM Coordinates 
Location 

East North 

North-east of meteorological station 358862 8535703 

North-east meteorological station, border East 
of Panamerican Highway 

360092 8536401 

South-east of meteorological station 359905 8534879 

1Process Area - - 

Inside Plant 
area 

Permanent Camp - - 

Km 172,5 of Panamerican Highway (Nuevo 
Ayacucho) 

361768 8532578 
Residencial 

Northern end of Wakama 362235 8530613 
 

1 Sites will be selected according to observed noise levels at various process areas. Those six areas classified as restricted and with 
noise levels higher than 85 dB(A) during the KBR modeling should be included (Process Train N°1 area, Compressor Platform, Air 
Cooler Platform, Power Generation Area, Utility Area and BOG area. 

 

•  Monitoring noise levels at community will be conducted after plant start up and after any plant 
changes that will affect external receptors.  If any impact is found remediation measures will be 
initiated. 

•  The monitoring frequency for operations areas will be bimonthly during the first year of 
operations. At the second year of operations the monitoring frequency will be determined 

SO-6 MONITORING OF THE NOISE LEVELS  
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MEASURES TO BE TAKEN 
according to the observed levels during the first year and it will be performed at least once every 
twelve months. 

•  The following noise parameters will be recorded in each sampling point:  

Leq: The average sound pressure level in the period measured; this parameter is the 
constant sound pressure that would have the same acoustic energy than the real 
fluctuant noise in the same period of time; 

Max: The maximum level of sound pressure for the period measured, and  

Min: The minimum level of sound pressure for the period sampled. 

 

•  The quality standards established in the World Bank Guidelines presented in Table SO-6.1 will 
be followed. 

 

 

Table SO-6. 1: Noise Quality Standards (World Bank) 

Receiver Time 
Leq (by hour) Maximum 

permissible in dBA 

Residential, Institutional and 
Educational 

7 a.m. — 10 p.m. 

10 p.m. — 7 a.m. 

55 
45 

Industrial and Commercial 
7 a.m. — 10 p.m. 

10 p.m. — 7 a.m. 

70 
70 
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OBJECTIVE 
To study the behavior of the coastline morphology and dynamics in the project area of influence 
and changes produced by the construction and operation of the marine facilities. 

 

MEASURES TO BE TAKEN 
•  The monitoring of the coastline will be conducted between 1 Km south and 3 Km north from the 

boundaries of the PERU LNG property.  

•  The monitoring of the coastline shall start before the beginning of the construction works 
through a topographic survey and installation of reference points (bench marks) throughout the 
section that will be monitored. Transects perpendicular to the coastline shall be defined for 
obtaining profiles in dry and submerged zones. The length of the transects will be of at least 50 
m in the dry zone and 100 m in the submerged zone (150 m in total). The survey of the 
coastline shall consider the effect of tides on the area. 

•  The profiles for determining the morphological changes of the coastline shall be performed 
every six months during the construction and operation stages. 

•  Additionally, visual inspection of the study area as well as photographic or video recordings 
shall be performed.  

•  The results shall be compared with former monitoring results as well as with aerial photography 
of former years where the changes of the coastline morphology can be identified.  

•  Accretion l and/or erosion rates will be determined based on the monitoring. 

•  In case significant changes are identified, which can affect the development of the project or the 
productive activities of the inhabitants of the region, corrective measures that could involve the 
restoration of the coastline shall be implemented. 

•  Reports shall be prepared for the DICAPI including the monitoring results. 

 

 

SO-7 MONITORING OF THE COASTLINE 
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1.0 INTRODUCTION 

A Public Consultation process has been planned and developed during the development of the 

Environmental Impact Assessment for the Project.  This process allowed the creation of a channel of 

communication between the Project and the public from the local and regional project areas of 

influence. National and regional authorities, NGOs and the population living in the area of influence 

of the Project have been involved in the development of this process.  

The consultation has been planned and developed based on the context of the following guidelines 

and regulations: 

• The �Community Relations Guideline� prepared by the Ministry of Energy and Mines of Peru in 

2001 has been taken into account at the various stages of the development of a mine/energy 

project; 

• The guidelines provided by the International Financial Corporation (IFC) and the World Bank in 

the document �Doing Better Business Through Effective Public Consultation and Disclosure, A 

Good Practice Manual� (IFC, 1998), applicable to all projects seeking financial support from 

international agencies; 

• The Ministerial Resolution No.596-2002-EM/DM, issued on December 20, 2002, which 

approved the Regulations of Citizen Consultation and Participation in the Approval Procedure of  

Environmental Impact Assessments in the Energy and Mines Sector.  

The Consultation process started on May 2002 and continued until April 2003, according to the 

following objectives:    

• Identify project stakeholders;   

• Develop a tool for dialog and participation, which properly informs the stakeholders about the 

project and its scope; 

• Identify the stakeholders� interests and perceptions regarding the project implementation; 

• Evaluate the issues of concern identified in the consultations by the stakeholders during the 

EIA process; 
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• Communicate the results of the evaluation and the considerations taken into account by the 

project regarding issues of concern identified in the consultation process. 

Finally, the consultation process was integrated into the EIA process during the Environmental 

Assessment stage and during the definition of management measures in the Environmental 

Management Plan for the Project construction and operation stages. 

2.0 STAKEHOLDER IDENTIFICATION IN THE PROJECT AREA OF INFLUENCE   

During the study, stakeholders were identified based on the previous knowledge of the project area of 

influence and its local organizations.   

For achieving proper project stakeholder identification, a classification according to the activities of 

the different stakeholder groups was prepared so that the social structure in the project area of 

influence could be defined. Also, this classification by categories allows the establishment of 

adequate planning and strategies for the development of the consultation meetings. 

The stakeholder categories found in the influence area were as follows: 

Political: comprising the political authorities in charge of the municipal government, composed of the 

mayor, councilors and representatives of the political parties.  

Economic: comprising the different production groups either individuals or organizations   such as 

producers, merchants, fishermen, manufacturers, transportation service, etc. 

Public Administration: comprising the civil servants in charge of security (police), education and 

health.  

Private Organizations: comprising the institutions in charge of providing private services such as 

banking, telephone communications, transportation, and educational establishments, among others. 

Media: comprising the owners, managers, and representatives of radio stations, TV channels, and 

local written press. 
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Grass Root Organizations: comprising the representatives of social groups organized according to 

different topics such as irrigation board, neighbor associations, mothers� organizations, �vaso de 

leche� committees, popular dinning halls, etc. 

NGOs: comprising the non-governmental organizations formed according to different topics such as 

education, health, environment, among others. 

Religious: comprising the representatives of the different sects. 

A table showing the categories per sector and the justification for selecting them as stakeholders is 

shown below:  

Category 
Activity Sector/regional and 

local 
Reasons for its selection 

1. Political 

National Government: MEM, 
DGAA, DIGESA, INRENA, 
DICAPI, OSINERG, Ministry 
of Transportation and 
Communications, Municipal 
Government: Mayor, 
councilors, 

Local Political Representatives. 

Responsible for the approval of the EIA. 

 

Local authority, responsible for the development 
plans and the political strategies in the local 
scope.  

Services such as hotels, stores, 
groceries, markets, restaurants, 
businesses  

Offering lodging, food and recreational services  

Livestock, agricultural and 
industrial production such as 
individual agricultural 
producers, small businesses of 
handicrafts  

Responsible for agricultural, livestock and 
industrial production. 

2. Economical 

Artisanal Fishing  
Activities for subsistence and sale at small-scale 
carried out in the zone of the project.  

Public Utilities  
Responsible for natural resources, environment, 
drinking water supply  

Police 

3. Public 
Administration  

Health: hospitals, health centers  

Responsible for the security and health, which are 
key elements for businesses, workers/families and 
the population in general 
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Category 
Activity Sector/regional and 

local 
Reasons for its selection 

 Educational establishment: 
principals and teachers of 
elementary and high schools. 

Opinion leaders  

Educational institutions: private 
schools, technical schools  

Instructors and trainers of the future workers of 
the company.  

Banks 
Responsible of the commercial activity, 
financing, payment, credit, etc. for the population 
and workers of the company  

4. Private 
Organizations 

Electricity, Phone and 
Transportation Services 

Responsible for the electricity, communication 
and local and inter-provincial transportation. 

5. Media  Local press and radio  
Responsible for the dissemination of the local 
information, possible opinion leaders.  

Irrigation board, board of 
neighbors 

Control of irrigation water 

Popular dinning halls, �vaso de 
leche� (a glass of milk) 
associations.  

Responsible of food programs for the population 
with no means of support.   

6. Grass Root 
Organizations  

Mothers� associations  
Organizations that could promote changes 
through the creation of small businesses. 

7. NGO�s Valle Grande and others  
Training in rural and educational activities, and 
training and formation of leaders  

Catholic Church, Evangelist 
Church 

They instill values and form the moral conscience 
of the population, which should be reinforced 
since there is a possible increase of prostitution, 
robbery activities, among others. Opinion leaders. 8. Religious 

Religious Organizations: 
Sodalisium, Opus Dei 

They form moral conscience of the population 
and provide agricultural and educational support. 
Opinion leaders.  

 

Finally, according to the categories and selection criteria previously described, the following 

stakeholders were identified within the area of influence of the project:  

Local Stakeholders: Composed of all individuals and organizations that could be directly affected by 

any activity of the project or that could oppose the project implementation.  
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The directly affected area, is considered to be the geographic space where the physical, biological or 

social-economical elements are located, that interact with any activity related to project 

implementation. 

The directly affected areas are determined as the districts of San Vicente de Cañete and Cerro Azul in 

the province of Cañete and the districts of Grocio Prado, Sunampe, Chincha Alta, Tambo de Mora, 

and Pueblo Nuevo in the province of Chincha.  

Among the local stakeholders are the local governments, the political, social, cultural, and economical 

(association and unions of artisanal fishermen) organizations, the church, and the media. 

Regional Stakeholders: This group comprises those individuals or organizations that are indirectly 

affected by the implementation of the project and that may act in opposition to its implementation. 

The provinces of Cañete and Chincha located in the departments of Lima and Ica, respectively, were 

considered in this group since these regions have immediate contact with the direct area of influence.  

The regional stakeholders include the populations of the provinces of Cañete and Chincha, and the 

political, economical, social and cultural organizations. 

National stakeholders: this group includes the institutions of the national government that are 

responsible for the approval and supervision of the project such as the Ministry of Energy and Mines 

(General Bureau of Environmental Issues - DGAA, General Bureau of Hydrocarbons - DGH), the 

Ministry of Health (General Bureau of Health - DIGESA), the Ministry of Transportation and 

Communications (General Bureau of Environment Affairs), Supervising Organism of Investment in 

Energy, the Navy (General Bureau of Harbor Master�s Offices and Coast Guards), the Ministry of 

Agriculture, the Ministry of Fisheries, and the National Institute of Natural Resources. 

3.0 DESIGN OF THE CONSULTATION PLAN  

For the design of the Consultation Plan, the following issues were considered: 

• The characteristics of the stakeholders identified for the project; 

• The communication strategies required for transmitting information to the identified stakeholders; 
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• The selection of appropriate locations and schedules for meetings with the different stakeholder 

groups both individually or collectively, depending on the characteristics of the groups; 

• The strategies required to undertaken the meetings, and finally,  

• The content, structure, and management of each of the planned meetings.  

The Consultation Plan was organized in such a way that the consultation meetings were carried out in 

parallel to the corresponding stages of the EIA during their preparation. Accordingly, it was proposed 

to undertake the consultations in two separate rounds of meetings: the first round, related to the 

Baseline Studies stage (social-economical and environmental characterization of the area of influence 

of the project) and the second round, related to the Environmental Assessment stage and the 

preparation of the Environmental Management Plan.      

3.1 Content and Structure of the Meetings  

A description of the content and structure of the meetings according to the Consultation Plan is 

provided in the following sections:  

3.1.1 First Round of Consultations 

This first round of consultations consisted of informing the stakeholders about the project and its 

characteristics, the entity responsible for the development of the project, and the studies in progress 

such as the EIA and Engineering Studies.  After the aforementioned information had been presented 

the perceptions, concerns and expectations of the participants in each of the meetings were collected. 

The meetings were organized as follows: 

• First Part: presentation by the representatives of the DGAA, the Company and the consultants of 

Golder Associates.  Estimated time: 20 minutes. 

• Second Part: presentation about the project and its characteristics by the representatives of the 

Company with audio-visual aids as slides and explanatory photographs, which facilitate the 

project understanding.  Estimated time: 10 minutes.   
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• Third Part: presentation of the content and structure of the environmental impact assessment 

(EIA), as well as the consultation process that was explained by the representatives of Golder 

Associates Perú S.A (GAPSA).  Estimated time: 40 minutes. 

• Fourth Part: interaction with the participants of the meeting by a question and answer session and 

the opportunity for opinions to be expressed.  The questions were answered by the representatives 

of the Company and Golder Associates.  Estimated time: approximately 90 minutes. 

3.1.2 Second Round of Consultations 

This second round of consultations consisted of informing the same stakeholder group that was 

addressed in the first round about the project and its characteristics in greater details than in the 

former round.  The second round took into account the following aspects: the results of the 

engineering studies, the results of the Environmental Assessment, the foreseen environmental 

management measures necessary for the potential positive and negative aspects derived from the 

implementation of the project, and the answers to issues of concern raised in the aforementioned first 

consultation round.  

The meetings were organized as follows:  

• First Part: presentation by the DGAA representative about the importance of the project planned 

by the Company.  Estimated time: 25 minutes  

• Second Part: description by the Company of the construction and operation activities planned for 

the project, as well as the projection of a video presenting the design of the structures envisioned 

for the LNG plant.  Estimated time: 27 minutes. 

• Third Part: presentation of the results of the Environmental Assessment performed in the EIA, 

indicating the positive and negative aspects and the management measures foreseen for 

promoting the positive aspects or controlling and preventing the negative aspects.  Additionally, 

this presentation provided answers to the issues of concern raised in the first round of 

consultations.  A video about the physical and chemical characteristics of the LNG was also 

presented.  Estimated time: 30 minutes. 
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• Fourth Part: the participation of the community with a question and answer session and the 

opportunity to express opinions.  The Company and Golder Associates staff provided answers.  

Estimated time: 60 minutes. 

During the first and second round of consultations, each participant would sign in the attendance roll 

and would receive written information containing the addresses and telephone numbers to be called if 

they had an inquiry.  Additionally, each attendant received a sheet of paper to enable them to write 

questions for the speaker or to the corresponding entity.  All the process was video-recorded and 

photographed at different times of the consultation in order to have a graphic registry of the process. 

At the end of each meeting, the Company offered light refreshments to the attendees.  This time was 

used to continue informal discussions between the attendees of the meetings and the representatives 

of the Company, DGAA and Golder Associates, providing the attendees with another form of 

expressing their concerns, even those that did not offer an opinion or ask a question during the 

presentation.  

3.2 Invitations 

For the first round of consultations, at national, regional, and local level, the Company produced 

invitations that were personally delivered to each representing member of the identified stakeholders 

group.  Three days before each meeting reminders were made either by phone, fax or e-mail in order 

to confirm the attendance of the participants.   

For the second round of consultations at national, regional, and local level, again the Company 

produced an invitation that was delivered personally by special courier to each participant.  Three 

days before each meeting reminders were made, either by phone, fax or e-mail, in order to confirm 

the attendance of the participants.   

Apart from the personal invitations, the Company addressed the population at regional and local level 

by announcements on the most-popular radio stations (Radio Imperial) in the region.  Additionally, 6 

posters were produced and located in the most visible places for the local populations. 
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3.3 Presentation Material  

During the first and second round of consultations, the attendees received informative material 

including folders, three-page leaflets and contact data to be used in case they required more detailed 

information or clarification of the issues raised during the meetings.   

the Company presented a description of the LNG export project with audio-visual aids such as   slides 

and videos.  Golder in turn, presented the details of the EIA process and its results as well as the 

consultation process using slides and videos too.  All these materials were prepared and presented in a 

clear and simple language, easy to understand by all the stakeholders involved in the consultation 

process.  

3.4 Identification of Key Issues  

The opinions expressed by the participants in the different consultation meetings of the first and the 

second round in the provinces of Cañete and Chincha, allowed the identification of a series of key 

issues, which were included in the EIA process and particularly, in the environmental assessment and 

the structuring of the Environmental Management Plan.  

During the first Consultation Round, the attendees could express their questions, suggestions, and 

recommendations verbally.  Additionally, they received material for presenting written questions if 

they preferred.  Supporting personnel were in charge of assisting illiterates that may have doubts or 

concerns and would like to present them in written form. 

During the second Consultation Round, the manner of public participation used in the first round was 

changed as those participants with better verbal communication skills tended to monopolize and 

reduce the participation of other participants that are less skilled in these areas.  Thus, during the 

second round meetings, preference was given to all participants that wished to express their questions 

or write their issue of concern.   

All the questions and concerns were read out aloud and answered without exception, even though this 

resulted in an extension of the time designated for the question and answer session.  In this manner, 

all the participants had the opportunity to present their doubts, complaints, concerns, and 

recommendations.  Two assistants responsible for transcribing their concerns assisted illiterates.  
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4.0 DEVELOPMENT OF THE CONSULTATIONS  

4.1 First Consultation Round  

The First Consultation Round started on June 6 and finished on November 27, 2002.  After these 

dates, the following communication channels remained open: e-mail, phone, and fax in order to 

receive and answer any concerns that may arise within the population subsequent to the meetings. 

In total, 8 meetings were held with the different stakeholders following the aforementioned strategy 

that had been designed and planned.  The following summary table presents the details of the 8 

meetings held in the First Consultation Round. 

Summary Table of the Meetings in the First Consultation Round 

Meeting Stakeholders Date Nº 
Participants Place 

1st National 
Authorities  06/06/02 02 Office of Golder Associates Perú S.A., 

Lima. 

2nd National 
Authorities  07/05/02 09 Hotel Ariosto, Lima. 

3rd National 
Authorities  08/02//02 03 MEM offices, Lima. 

4th 

Regional 
Authorities and 
population of 
Cañete  

08/14/02 39 Municipality of Cañete, San Vicente de 
Cañete 

5th 

NGOs, 
educational 
institutions of 
Cañete 

08/20/02 02 Municipality of Cañete, San Vicente de 
Cañete 

6th Wakama 08/20/02 01* Centro Wakama, Cañete 

7th 
Authorities and 
population of 
Chincha 

09/20/02 77 Hotel El Sausal, Chincha  

8th 
Artisan Fishermen 
of Cañete and 
Chincha 

11/27/02 78 Hotel Jahuay, Chincha 

* Representing all property owners 

Each of the 8 meetings held is presented in detail in Appendix 5 including the guest list, attendance 

roll, and the institutions, which they represent.  The lists of questions and the issues of concern that 

arose in each of the meetings of the first consultation round, as well as the material provided, 

photographs and video recordings are also presented in Appendix 5. 
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4.1.1 First Meeting  

The first meeting was held on June 6, 2002 at the offices of Golder Associates.  The following were 

present: the Director of the General Bureau of Energy Environmental Issues (DGAA), the advisor of 

the DGAA of the Ministry of Energy and Mines, the representatives of the Company, and the 

personnel in charge of the EIA from Golder Associates.  In total, two representatives were present on 

behalf of the national authorities, two representatives of the Company and five representatives of 

Golder Associates Perú. 

The purpose of the meeting was to present the LNG plant project to the DGAA in order to receive 

comments and suggestions regarding the elaboration of the Environmental Impact Assessment (EIA). 

This also ensured that the elaboration of the EIA plan would include all the elements required for 

submission to the authorities and to the interested population in the Public Consultation process and 

also, to ensure that the EIA plan fulfilled with the requirements of the regulations for its optimal 

elaboration. 

Slides were used to more clearly present the characteristics of the project and its stages, as well as to 

graphically represent the public consultation process and the EIA stages.  

Among the significant issues raised in this first meeting, was the agreement to arrange another 

meeting with the other authorities that are somehow involved in the review and approval of the EIA 

for providing their comments and suggestions in each of the topics of their areas of competence. 

Also, the DGAA representatives requested that special attention be paid to the stakeholder group 

composed of artisan fishermen that travel through, or that perform their fishing activities, in the 

project area.  

The estimated time for this meeting was approximately 1 hour. 

4.1.2 Second Meeting  

The second meeting was held on July 5, 2002 at the Hotel Ariosto in Lima, with attendance of the 

authorities that were involved in any of the issues presented in the EIA for the project.  The 

authorities present were: the advisor of Community Issues for the MEM, the General Director of 

Environmental Issues for INRENA, three advisors from the General Bureau of Environmental Issues 
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for INRENA, the General Director of DGAA, DICAPI, the Head of the Special Unit of the EIA of the 

Ministry of Transportation and Communications, the General Director of Environment of the 

Ministry of Transportation and Communications.  In total, there were nine representatives from 

national authorities, three representatives from the Company and three representatives from Golder 

Associates Peru.  Prior to this meeting, Company representatives visited each of the authorities to 

explain the purpose of the meeting and to confirm their participation.   

The LNG project and the studies to be carried out for the preparation of the EIA were presented in 

detail in the meeting.  The strategy designed for the presentation of the project was followed and the 

related comments were received.  The presentation used audio-visual aids that allowed a clear idea 

and visualization of the project. 

The significant issues in this second meeting were the recommendations provided by each of the 

authorities about the key elements to be taken into account for the EIA, the problems associated with 

potential soil and water contamination and the need for contingency plans, the importance of having a 

public consultation plan with the support of the pertinent authorities of MEM, and the safety issue in 

the transportation route to be used during the construction stage. 

After each party expressed their comments, they agreed that the EIA should be prepared by taking 

into consideration the recommendations of each authority and that the aforementioned plan should be 

adhered to.  

This meeting lasted 2 hours. 

4.1.3 Third Meeting  

The third meeting was held on August 2, 2002 at the Ministry of Energy and Mines (MEM) with the 

participation of the General Director of the DGAA, the advisor DGAA, the Lawyer of the DGAA, 

four officials from the Company and two from Golder Associates.  The purpose and main topic of the 

meeting was to show the presentation (explanation, slides, maps and graphics), as well as the material 

for information dissemination (three-fold leaflets) that will be used in the public consultations with 

other stakeholders. 

The objective of this meeting was to obtain the approval of the DGAA officials for the information 

that will be provided in the public consultations, as well as to ensure the transparency of the 
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consultation process.  Comments and suggestions given by the DGAA officials were taken into 

account, and the material about the Project that was going to be presented to the local authorities and 

the public was approved. 

The significant issues in this meeting were to guarantee the transparency of the information that 

would be disseminated and to ensure the presence of most of the stakeholders through a proper 

meeting announcement. 

This meeting lasted 1 hour. 

4.1.4 Fourth Meeting  

The fourth meeting was held on August 14, 2002 in the boardroom of the Municipality of Cañete.  

The local authorities and the public of the province of Cañete attended this meeting.  A total of 39 

individuals attended, among those present were provincial and district municipal authorities, 

councilors, bank representatives, managers of utility companies and private services, media 

representatives, church representatives, etc. (see Appendix 5 for the attendance roll), and also four 

representatives from the Company and three representatives from Golder Associates Perú.  

The project was presented as it was defined in the Third Consultation meeting, following the schedule 

for each part of the presentation.  The purpose of this meeting was to communicate, to both the 

authorities and the public of Cañete, the characteristics of the project, the components, the studies that 

would be performed as part of the EIA, the process of public consultation, and also, to receive the 

concerns and comments regarding the issues explained and any doubts that the public might have.  

In this meeting, both the General Manager of the Company and the staff of Golder Associates 

answered the inquiries of the authorities and the public.  Those inquiries that could not be responded 

to at that time would be answered in the Second Phase of Consultation, when the results of the studies 

would be completed.  Slides, maps, and graphics were used.  

The recurrent topics in these meetings were the benefits and impacts that Cañete could expect to see 

through the development of the project, especially regarding job generation, the potential for soil and 

water contamination of the area and the importance of public consultations for the dissemination of 

the updated information.  
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In total, this meeting lasted two hours. 

4.1.5 Fifth Meeting  

The fifth meeting was held on August 20, 2002 in the boardroom of the Municipality of Cañete.  The 

different NGOs as well as the technical institutes of the zone were invited to this meeting to receive 

information about the characteristics of the project, the EIA and the process of consultation with the 

purpose of disseminating the proper information and obtaining the main concerns and 

recommendations of the representatives of the educational establishments.  The attendants received 

personal invitations and two organisms of the zone were present as well as two representatives of the 

Company and two representatives from Golder Associates.  The presentation used audio-visual aids 

as slides, maps, and graphics.  

The recurrent topic of this meeting was the services and needs that the project would require from the 

zone, as well as the possibility that some of the needs could be fulfilled locally.  

This meeting lasted two hours. 

4.1.6 Sixth Meeting  

The proprietors and residents of the Wakama center were invited to the sixth meeting that was held on 

August 20, 2002.  The residents gave power of attorney to the constructor and owner of the center, 

Mr. Alberto Cilloniz to attend the meeting and to inform them about the decisions taken (see power of 

attorney in Appendix 5).  The meeting was held at the facilities of the Wakama center.  It had the 

participation of two representatives from the Company and two representatives from Golder 

Associates Peru. 

Mr. Cilloniz was informed about the objectives of the meeting, the objective of the EIA and the 

consultation process.  The key topics raised in this meeting were the potential impact on the 

landscape, the potential impact due to the construction of the breakwater, the possible contamination 

due to the construction works and the operation and management of the project, and the possibility of 

contracting the services of local workers. 
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After providing his comments, the manager of Wakama committed himself to present the details of 

the meeting to the individuals who gave him the power to represent them and to cooperate with the 

project, as well as to attend future meetings that he would be invited to. 

This meeting lasted 2 hours. 

4.1.7 Seventh Meeting  

The seventh meeting was held on September 20, 2002 at the Hotel El Sausal in the district of 

Chincha.  The local authorities and the public of the province of Chincha attended it.  In total, 77 

individuals attended the meeting among which there were municipal authorities, councilors, 

representatives of the Catholic church, of banks, utility companies and private services, educational 

organizations, etc.  The General Manager and four representatives of the Company as well as two 

representatives from Golder Associates in charge of the preparation of the EIA were also present in 

this meeting. 

The objectives were the same as those in the meeting held in the province of Cañete with the presence 

of the authorities and the public, which was to provide information about the project, the EIA studies 

and the process of Public Consultation.  Questions and concerns were also voiced with respect to the 

project that were answered and some suggestions and comments were received that would be taken 

into account in the preparation of the Environmental Management Plans that would be presented in 

the Second Consultation Phase. 

The recurrent topics in this meeting were the possibility of the generation of jobs for the local 

population, the advantages generated by the project for the province, the possibilities for the local 

population of providing goods and services to the future operation, the contamination potential, and 

the difference between this project and the one that will be developed in Pisco. 

This meeting lasted 2 hours. 

4.1.8 Eighth Meeting  

The eighth meeting was held on November 27, 2002.  This date was chosen by the majority of the 

population working in fishing related activities agreed that the place of the meeting should be 
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equidistant between the populations of Chicha and Cañete.  The place chosen was the recreation 

center �Jahuay� located in Km 180 of the Panamerican Highway. 

Artisan fishermen of the area were invited and a free transportation service was provided for both 

populations (of Cañete and Chincha) to facilitate their attendance. Seventy-eight artisanal fishermen, 

3 representatives of the Company, and four representatives of Golder Associates attended the 

meeting. 

The presentation explained the project and its components, the studies to be carried out for the EIA 

and the public consultation process. 

All concerns were heard and the inquiries raised were answered, especially those regarding the 

possible impacts on fishing activities.  Even though most of the concerns were resolved, some of 

them could not be answered until the Second Phase of Consultation, when the results obtained, as part 

of the EIA would be available. 

The recurrent questions were about the potential water contamination, the impact of the breakwater 

on the artisan fishing activity, the alternatives for the restricted access routes, the compensation for 

the access restriction, the training that would be required/ offered for obtaining one of the 

employment positions. 

This meeting lasted 2 hours and a half.  

4.2 Second Consultation Round  

The second Consultation Round was held on April 21-23, 2002.  In total, four meetings were carried 

out with different stakeholder groups, in accordance with the aforementioned strategy.  The difference 

regarding the number of meetings between the first and second round was due to the decision of 

grouping the residents of Wakama and the public of Chincha (since the proprietors of Wakama are 

inhabitants of Chincha too), the NGOs with the population of Cañete, and all the national authorities 

in one meeting. 

The meeting announcement in this case was wider than in the first Consultation Round as 

subsequently the stakeholders were known in person and their manner during meetings was 

understood.  Apart from invitations, radio announcements (cite stations) were also made along with 
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(number) posters placed in the locations that were frequented most often by the public of Cañete and 

Chincha and the artisan fishermen group of Cañete and Chincha.  Additionally, all the participants of 

the meetings of the First Consultation Round were invited and the representative leaders of each 

stakeholder group received personal invitations, in order to guarantee the greatest number of 

attendants at each meeting.  After these dates, communication channels remained open for the 

reception and answering of concerns expressed by the population by the addition of an e-mail address  

(cite address) to provide access to Company personnel. 

A summary table of the four meetings carried out in the Second Consultation Round is presented 

below. 

Summary Table of the Second Consultation Round  

Meeting Group Date  Number of 
Participants Place  

1ra National Authorities  04/21/03 16 
Hotel Las Palmeras 
San Isidro-Lima 

2da Authorities and Public of Chincha 04/22/03 28 Hotel El Sausal, Chincha 

3ra Authorities and Public of Cañete 04/22/03 67 Municipal Hall of Cañete  

4ta Artisan Fishermen of Cañete and 
Chincha  23/04/03 87 Hotel Jahuay, Chincha 

 
Appendix 5 presents the detailed information corresponding to each of these four meetings, their 

participants, and the institutions, which they represent.  In addition, it includes the invitation lists, 

attendance roll, issues of interest, photographs, video recordings and the material provided. 

4.2.1 First Meeting  

The first meeting was held on April 21, 2003 at Hotel Las Palmeras, Lima.  Sixteen authorities that 

correspond to issues presented in the Project EIA were in attendance.  Among them were 

representatives of DGAA, DICAPI, INRENA, DIGESA, OSINERG, MTC, apart from five 

representatives of the Company and four of Golder Associates.  Previously, each of these authorities 
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were contacted and notified in order to explain to them the purpose of the meeting and to confirm 

their attendance. 

In the meeting, the LNG project and the conclusions obtained from the EIA were presented in detail.  

A description of the construction phase of the plant and the projection of a video showing the physical 

and chemical characteristics of natural gas and LNG were provided.  The potential positive and 

negative aspects as well as the Management Plans for addressing these issues were presented.  

Concerns raised in the first consultation round were answered, paying special attention to the artisan 

fishermen, the follow-up and tracking of fishing zones, transportation routes for the project and 

identification of the population, as well as the estimated number of jobs that will be required during 

the construction and operational stages.  Finally, the meeting finished with a round of questions and 

comments. 

The recurrent topic was contingency plans for the possible occurrence of unforeseen events. 

The meeting lasted two hours and a half. 

4.2.2 Second Meeting  

The second meeting was held on April 22, 2003 at Hotel El Sausal, Chincha.  28 individuals 

including local authorities and public of the province of Chincha attended it.  Among those present 

were councilors, bank representatives, representatives of public utilities, private services, educational 

organizations, apart from the four representatives of the Company and four of Golder Associates.  

After the presentation of the project, an explanation about the construction phase of the plant was 

provided, followed by two videos that explained in detail the plant facilities and the physical-

chemical characteristics of natural gas.  Finally, the meeting finished with the presentation of the 

results obtained from the EIA, the potential positive and negative aspects, the management plans for 

developing the positive aspects and for reducing the negative ones, followed by a round of questions 

and suggestions. 

The General Manager of the Company as well as the staff of Golder Associates answered the 

inquiries from the authorities and the public.  In addition, the DGAA representative present also 

clarified some matters of public concern. 
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The recurrent topics in the meeting were the possibility of job generation for the population, the type 

of training required, the number of workers that would be needed in both phases (construction and 

operation), and the type of goods and services required in both phases. 

This meeting lasted two hours and 20 minutes. 

4.2.3 Third Meeting  

The third meeting was held on April 22, 2003 at the Provincial Municipal Auditorium of Cañete 

�Hipólito Unanue�.  A total of 67 individuals attended including local authorities and public from the 

province of Cañete, apart from two representatives of the Company and four representatives of 

Golder Associates.  Among those present were municipal and regional authorities, representatives of 

the media, public and private organizations, educational establishments, etc. 

As in the meeting undertaken in Chincha, it commenced with the presentation of the project and the 

explanation of the construction phase of the plant.  Then, by the projection of two videotapes, the 

plant facilities as well as the physical-chemical characteristics of the natural gas were explained in 

detail.  Finally, the presentation finished with the results obtained from the EIA, the potential positive 

and negative aspects and their management plans, followed by a round of questions and suggestions.  

The representatives of the Company and the staff of Golder Associates answered the inquiries of the 

authorities and public.  In addition, the DGAA representative intervened for clarifying some matters 

of concern for the public.  Inquiries raised in the first consultation round were resolved and some 

concerns were clarified regarding the confusion with another project that has been presented in Pisco. 

The recurrent topics were the number of job positions that could be filled by the population of the 

province of Cañete, the benefits for the province and the potential of soil and water contamination.  

This meeting lasted 2 hours and 45 minutes. 

4.2.4 Fourth Meeting  

The fourth meeting was held on April 23, 2003 at the Hotel Jahuay, Chincha.  This meeting was 

attended by a total of 87 artisan fishermen belonging to the Association of Artisan Shore Fishermen 

of Herbay Bajo, Cañete and to the Association of Artisan Shore Fishermen of Chincha and Pampa 

Cañete.  A free transportation service was provided from Chincha and Cañete to the place of the 
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meeting.  The meeting was also attended by three representatives of the Company, four from Golder 

Associates and technical specialists in marine biology and port and breakwater issues and 

representatives from the Port of San Martin. 

The meeting began with a brief presentation of the project, followed by an explanation about the 

construction stage of the plant.  Through a projection of two videotapes, the plant facilities as well as 

the physical-chemical characteristics of the natural gas were explained in detail.  Finally, the 

conclusions obtained from the EIA were explained, highlighting the potential positive and negative 

effects that the project could cause.  Additionally, the corresponding management plans were 

presented.   

A round of questions and comments was also undertaken.  This session took up more time than 

initially estimated in the plan however all questions and concerns were addressed and the lines of 

communication remained open after the meeting so that the public could express their concerns either 

in person, by phone or by e-mail.  

Both the staff of the Company and Golder Associates answered the questions of the artisan fishermen.  

Additionally, a DGAA representative intervened on occasion to clarify some of the publics concerns.  

A marine biology specialist was also available to answer specific questions presented in the first 

consultation round and a specialist in marine issues and in breakwater construction who answered 

issues regarding construction of ports, dredging effects, breakwaters and potential contamination from 

the LNG Tankers. 

The recurrent topics were the potential impact of the breakwater on the artisan fishing activities, the 

potential contamination from the LNG Tankers, the access to the beach, the type of compensation that 

fishermen would receive due to the access restriction, the number of job positions to which they could 

potentially obtain and the requirements to obtain one of those positions.  

This meeting lasted 4 hours. 

4.3 Topics of Interest 

The topics of interest raised in the different meetings held in both consultation rounds were grouped 

according to the following categories: 
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− Employment - Work  

− Access to routes and road 

− Training  

− Environment  

− Company 

These key topics contain more than one meaning and each sense is related to the interests of the 

population, expressing the insecurities and hopes of the stakeholder groups.  The following presents 

each key topic with the aspects of specific interest and the social categories that raised the topic: 

Summary of key topics, specific aspects and the groups that raised the topic 

Key Topic  Specific Aspect and Interest  Social Categories that Raised the 
Topic  

Job/work  

• Number of workers in the different 
stages - economy  

• Percentage of local and provincial 
workers  

• Percentage of local and provincial 
workers hired by contractor companies 

• Personnel training by the company or 
other institutions  

• Mechanisms for selecting personnel  

 All sectors  
 
Civil servants 
Politicians 
 
 
Private officials: technical schools  
NGOs 

Access to routes 
and roads 

• Access to ascent and descent paths to 
the beach  

• Access to the beach route, free transit  

Artisan fishermen both individuals 
and unions  
Grass-roots organizations: 
association of artisan fishermen  

Environment 

• Contamination control  
• Change and effect on the environment 

by new structures  (jetty, breakwater) 
• Effects on flora and fauna  

Civil Servants and private officials  
Fishermen  
Fishermen  

LNG Plant 
Project  

• Use of local consumables 
• Possibility of using local suppliers  
• Start of the operation  

Officials of private companies 
 
 services, production 
 
All sectors  

Company 
• Significance and value of the 

consultation 
• The need of a continuous consultation 

 
All sectors 
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Key Topic  Specific Aspect and Interest  Social Categories that Raised the 
Topic  

program  
• The need of differentiating between the 

Plant of Gas Fractionation of Pisco 
and the LNG Export Plant of Cañete   

 
All sectors  

Water Resource  • Water sources to be used  
Production: agricultural 
Grass-Root Organizations: Irrigation 
Board  

 

4.4 Additional Consultation with Authorities 

A series of meetings with entities of the government at national and local level were held directly by 

representatives of the Company as a complimentary of the public consultation process described 

before. A list of this Company � Government officials� interaction is provided at Table 1 at end of 

this chapter. 

5.0 CONCLUSIONS AND RECOMMENDATIONS  

• The Consultation Process for this project had a positive perception by all the stakeholder groups.  

In each of the meetings held, both in the first and second round (see Appendix 5, list of questions 

and recommendations of the population), the public expressed the wish that future projects be 

carried out in the same way, with a transparent information dissemination with respect to the 

project to be developed before beginning the corresponding studies.  The stakeholders also 

showed special interest since they could verify that their concerns and recommendations were 

taken into account and were reflected on the identification of the potential impacts and on the 

management plans. 

• The Consultation process was performed properly and in such a way that the concerns of the 

stakeholders could be considered for the identification of the potential impacts and the 

management plans.  The relevant information obtained in the First Public Consultation Round 

was important for the final design of the EIA.  Part of the design of the Management Plan 

presented in the second round is the result of the observations provided by different stakeholder 

groups during the First Round of the Public Consultation process. 
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• The main concerns of the stakeholders were consistent with the potential impacts identified in the 

EIA. 

• According to the results of the two Consultation Meeting Rounds, a plan for continuous 

distribution of the project information must be established by a Community Relations Officer 

who can provide information and contribute to create a link between the population and the 

Company.  In both rounds, the stakeholders expressed their need to be kept informed and for 

having a constant dialogue with the company.  The Management Plan presented in the Second 

Consultation Round considers a communication strategy at internal and external levels according 

to the needs identified by the different stakeholder groups.  

• The recurrent topics addressed by the population are directly related with economical issues.  

Employment is the topic causing the most expectation within the population since it implies a 

solution for one of the main social-economical problems of the zone, due to the high percentage 

of underemployment and unemployment within the local population.  The main aspects 

mentioned were related to job positions within the company or the project work, the selection 

mechanism for the workers and training opportunities for the construction and operation stages.  

• The Management Plan suggests hiring local labor (from Cañete and Chincha) if the applicants 

have the skills and qualifications required for the job.   

• Some of the stakeholders showed interest in being included as suppliers for the company as well 

as to understand the needs of the company, the requirements for supplying consumables, etc.  

These topics were essential for the development of a realistic Management Plan that does not 

generate expectations that are impossible to achieve. 

• In the case of consumable supply, this implies a possibility for direct commercialization from the 

local population, which generally is limited to a very small market.  

• It was important to answer the inquiries of the group of artisan fishermen and to design a 

Management Plan especially for them since they expressed their concern with respect to the 

effects of the new marine facilities such as the jetty and the breakwater.  
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• The topic of access to the marine resource is another key issue (with potential for conflict), which 

received special attention.  The main concerns expressed were the following: 

- The access routes of the artisan fishermen from the Panamerican Highway going 

downhill to the beach; and 

- The access to the beach for shore fishermen, which travel from north to south and vice-

versa; 

• The management plan presented considers an answer to the concerns expressed by the group of 

artisan fishermen, through the construction of access routes from the Panamerican Highway to the 

beach as well as by providing pedestrians with transportation from one side of the property to 

another, without passing through the restricted area of the shore. 

6.0 BIBLIOGRAPHY 

(1) INTERNATIONAL FINANCE CORPORATION.  1998. Doing Better Business Through 

Effective Public Consultation and Disclosure. 

(2) MINISTRY OF ENERGY AND MINES OF PERU.  2001. �Guide for Community Relations�. 

(3) MINISTRY OF ENERGY AND MINES OF PERU.  2002. Ministerial Resolution No.596-2002-

EM/DM. 



PERU LNG S.R.L. 25 029-4217 
LNG Export Project  July, 2003 
Pampa Melchorita, Peru  Chapter VI 
 

Golder Associates 

Table 1. List of Consultations with National and Local Authorities 

Date Entity Representative Topic Addressed 
September 4, 
2002 

Provincial Municipality of 
Chincha 

Mr. Jose Navarro Grau, Major 
of the Province 

Presentation of the GNL 
Export Project 

September 
10, 2002 

General Bureau of 
Environmental Affairs � 
INRENA 

Eng. Manuel Cabrera  
Sandoval, Director of 
Environmental Management 

EIA preparation process for 
the Project 

September 
21, 2002 

General Bureau of 
Harbormaster's Offices and 
Coast Guards  DICAPI -Lima 
and Harbormaster's Office of 
Pisco. 

First Lieutenant Harry 
Chiarella (Dicapi Lima) and 
Commander Juan Cordova 
(Harbormaster of Pisco) 

Visit to the area foreseen for 
the construction of the Project 

October 28, 
2002 

Ministry of Tranport and 
Communications, General 
Bureau of Aquatic Transport 

Captain Antonio Gaicochea, 
Executive Director 

Construction of the port 
facilities and sign posting 
system. 

October 30, 
2002 

General Bureau of 
Environmental Affairs of the 
Ministry of Energy and Mines 

Eng. Otilia Aguirre 
The public consultation 
process in the EIA 
development for the project 

October 31, 
2002    

Provincial Municipality of 
Cañete 

Eng. Victor Mancini 
Echevarría (Councilman) 

Solid waste management in the 
province of Cañete. 

November 
22, 2002 

Provincial Municipality of 
Cañete 

Eng. Catalina Ogosuku , 
Municipal Director 

Visit to the solid waste 
management installations of 
the municipality. 

November 
25, 2002 

Congress of the Republic 
(Committee of Energy and 
Mines) 

Congresspersons, members of 
the Committee of Energy and 
Mines (Glodomiro Sanchez, 
Mena, Gonzales, Oré , Loyola 
de la Cruz, among others.) 

Presentation of the GNL 
Export Project. 

January 21, 
2003 

Provincial Municipality of 
Cañete 

Ms. Rufina Lévano (Major) 
and group of concilmen 

Presentation of the Project and 
the EIA process 

January 27, 
2003 

Provías Nacional, (Ministry of 
Transport and 
Communications) - 
headquarters at Centro Cívico 

Mr. Manuel Lozano Transport of heavy loads from 
the port to the project site. 

February 11, 
2003  

OSINERG - Department of 
process supervision 

Eng. Juan Ortiz,  Eng. Jessica 
Gómez 

Presentation of the Project and 
requirements for its 
construction and operation. 

February 17, 
2003 

GENERAL BUREAU OF 
HYDROCARBONS - DGH 

Dr. Carlos Guzmán and Eng. 
Luis Zavaleta 

Regulations applicable to the 
project and to the GNL 
process. 

February 19, 
20 and 27, 
2003 

Technical Administration of 
the Irrigation District - Cañete. 
(INRENA) 

Eng. Luis Yanpufé 
Requirements for using water 
from Cañete river in the 
construction stage. 

March 7, 
2003 

Technical Administration of 
the Irrigation District - Cañete. 
(INRENA) 

Eng. Luis Yanpufé 
Verification of areas for 
extracting water from Cañete 
river. 

March 19, General Bureau of Aquatic Mr. Efraín Coll Calderón, Presentation of the Project 
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Date Entity Representative Topic Addressed 
2003  Transport General Director 

March 21, 
2003 PROINVERSION 

 Rafael Letts and George 
Maklouf - Bureau of 

Promotion and Support to 
Private Investors  

Presentation of the Project 

December 
2002, March 
23 and 26, 
2003 

General Secretariat of the 
Ministry of Agriculture Dr. Mirko Peraltilla 

Status of the properties of the 
Ministry in the neighboring 
areas of the Project. 

April 1, 
2003 

Provincial Municipality of 
Cañete Ms. Rufina Lévano , Major 

Presentation of the Project and 
development of the 
consultation process 

April 1, 
2003   

Provincial Municipality of 
Chincha Mr. Félix Amoretti 

Presentation of the Project and 
development of the 
consultation process 

April 04, 
2003 

Bureau of Control of Maritime 
Interests � DICAPI 

Commander Juan Córdova 
Tudela 

Development of the EIA and 
marine operations in the 
project area (sign posting, 
navigation charts, etc.) 

April 24, 
2003 

General Bureau of 
Harbormaster's Offices and 
Coast Guards 

Admiral Juan Sierralta Fait, 
General Director 

Process of public consultation, 
process of EIA and maritime 
operations in the project site. 

April 25, 
2003 

Ministry of Transport and 
Communication, General 
Bureau of Roads 

Eng. Julio Escudero, General 
Director of Roads and 
Railways 

Presentation of the project, 
freight transport and 
requirements for the use of 
roads. 

May 9, 2003 General Bureau of 
Environmental Affairs Eng. Julio Bonelli, Director 

Process of public consultation, 
process of EIA and Public 
Hearing. 

May 12, 
2003  Defense Counsel of Camisea Maria Esther Morote 

Presentation of the project and 
role of the Defense Counsel of 

Camisea 
May 14, 
2003  

General Bureau of 
Environmental Affairs Eng. Otilia Aguirre Waste Management. 

May 19, 
2003 

OSINERG, Bureau of Process 
Supervision Eng. Jessica Gómez Technical issues regarding 

color code for pipelines. 
May 23, 
2003 

DICAPI, Bureau of 
Environment Eng. Nancy Blas Aspects of the Contingency 

Plan in marine facilities. 

May 23, 
2003 

Ministry of Transports and 
Communication 

Eng. Daniel Sanchez, General 
Director of Environmental 
Affairs 

Development of the EIA and 
inspection to the site where the 
project would be constructed. 

May 29, 
2003  

General Bureau of Health � 
DIGESA Eng. Rojas Requirements for dumping 

liquid wastes. 

June 25, 
2003  

DICAPI, Bureau of 
Environment 

Commander Ivan Llanos and 
Eng. Nancy Blas 

Presentation of the Project, 
addressing the marine topic in 
the EIA of the project. 
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1.0 GLOSSARY 

Alluvial plain:  A level or gently sloping tract or a slightly undulating land surface produced by 

extensive deposition of alluvium, usually adjacent to a river that periodically overflows its banks; it 

may be situated on a flood plain, a delta, or an alluvial fan. 

Anthropic: Related to human influence or affect as a consequence of human activity. 

Area of Influence:  Geographical space determined to be that zone within which reasonable and 

foreseeable direct, indirect and cumulative impacts from the proposed action are likely to occur. The 

effects could occur on the flora, fauna, water, air, population, countryside, archeological remains, etc. 

Artisanal fisherman:  Someone who practices fishing on a small or subsistence scale (or non 

commercial). Some artisan fishermen sell a proportion of their surplus catch after separating the 

necessary proportion for their survival.  

Baseline:  Characteristics and state of an area in terms of biotic, abiotic and socio cultural aspects, 

prior to the commencement of a project. 

Bathymetry:  The measurement of depth in the ocean in order to delineate the submarine topography 

Benthic Organism (Benthos):  A form of aquatic plant or animal life that is found on or near the 

bottom of a stream, lake or ocean. 

Biomass:  All of the living material in a given area, often refers to vegetation.  Also called �biota�. 

Bio Geographic Unit:  Geographical space characterized by biological communities and their 

interrelations. 

Breakwater:  A structure that protects the area in its lee from wave attack.  A breakwater can be 

connected to the shoreline (attached breakwater) or completely isolated from the shore (detached 

breakwater).   

Chain of custody:  Record of events that documents the steps in the process, what individuals were 

involved, at what time, and on what date for each stage. 

Chlorophyll:  The green pigment used by plants to capture the sun's energy in order to undertake 

photosynthesis 

Cluster Analysis:  Rapid method of hierarchically grouping taxa or sequences on the basis of 

similarity or distance 
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Cluster Dendogram. The tree-like diagram output from a cluster analysis that indicates how the 

spatial units or variables in the analysis are related to other clusters. 

Coliform Organism:  Microorganisms found in the intestinal tract of humans and animals.  Their 

presence in water indicates fecal pollution and potentially dangerous bacterial contamination by 

disease-causing microorganisms. 

Communication: Exchange of information between companies and communities about the activities 

that are required for the development of a project, the methods of control and the legal framework. 

Community: A reference to the type of population that has settled in a defined area. It should not be 

confused with Rural Community or Native Community.  Under the term Community we include 

populations such as those of a city or a town, as well as those of a rural or native community. 

Contingency Plan: Information on the measures that should be undertaken in the event of a spill, 

explosion, accident, fire, evacuation, etc. The plan contains information on procedures, and personnel 

and specific equipment for the prevention, control and /or clean up of spills of hydrocarbons or 

chemical products such as: a list of equipment and procedures to follow to establish an uninterrupted 

line of communication between personnel, the government representatives and other state required 

entities. (Defined in accordance with D.D. 046-93-EM, Art. 23). 

Direct Impact: Significant change caused in the natural and/or social environment directly 

due to human activity. 

Diversity: A measure of both species abundance and species richness. An area that has a large 

number of species and many representative individuals from each species is more diverse than an area 

that has only a single species.  

Shannon-Wiener Diversity Index:  This is a measure of diversity based on information theory; 

simply, the measure of order (or disorder) within a particular system.  For our uses, this order could 

be characterized by the number of species and/or the number of individuals in each species, within 

our sample plot. 

Ecosystem:  A community of plants, animals and other organisms that are linked by energy and 

nutrient flows and that interact with each other and with the physical environment.  For example: 

Rain forests, deserts, coral reefs, and grasslands. 
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Epicenter:  The point on the Earth's surface directly above the (subterranean) point of origin 

(hypocenter) of an earthquake; the location is defined by two measurements, latitude and longitude. 

Evenness:  A measure of how similar the abundances of different species are in the community. 

Food Chain: A linear sequence of organisms that exist on successive trophic levels within a natural 

community, through which energy is transferred by feeding. Primary producers capture energy from 

the environment (through photo- or chemo-synthesis) and form the base of the food chain. Energy is 

then passed to primary consumers (herbivores) and on to secondary and tertiary consumers 

(carnivores and superior carnivores) (e.g. phytoplankton -> zooplankton -> herring -> salmon -> 

whales). Once they die, these organisms are in turn consumed and their energy transferred to 

decomposers. 

Grid Sampling:  Sampling method that divides the study area into square units (grids). 

Isotherm:  A contour line of equal temperature 

Ichthyoplankton:  Freshwater plankton made up of fish eggs, newly hatched eggs (fry), young fish, 

and adults of small fish.  

Intertidal:  The area where the sea meets the land - it is covered by the sea at high tide and exposed 

at low tide. 

Inka Lord:  Political and social territory established during pre Hispanic times in Peru. 

Lee:  The side of an object that is sheltered from the wind. 

Liquefaction of gases:  Any process in which gas is subject to low temperatures and converted from 

the gaseous to the liquid phase to facilitate its transport. 

Macrobenthos:  Macro fauna or macro flora, benthic organisms (animals or plants), whose shortest 

dimension is greater than or equal to 0.5 mm 

Microzooplankton:  Single cell animals that drift with the currents. 

Pedogenic: Pertaining to processes that add, transfer, transform, or remove soil constituents. 

Permissible limit:  Acceptable level of exposure for human beings that ensures no health effects. 

Piezometer:  An instrument for measuring the pressure head of liquids. Monitoring well to measure 

groundwater level. 
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Pig Receiver: A piping arrangement that allows pigs to be removed from the interior of a pipeline 

Phytoplankton:  That portion of the plankton community comprised of tiny plants, e.g., algae, 

diatoms. 

Plankton:  Microscopic floating plant and animal organisms present in lakes, rivers, and oceans. 

Pre-Hispanic:  Refers to the period before Peru was conquered by the Spanish. 

Primary Producer: An autotrophic organism that makes complex organic compounds from 

inorganic compounds through the process of photosynthesis or chemosynthesis. For example, 

phytoplankton synthesize sugars (organic compounds) from carbon dioxide and water (inorganic 

compounds) using energy from the sun. Phytoplankton is one example of a marine primary producer.  

Public Consultation:  The process of the supply of information and discussion between the holder of 

the project, the population and the State regarding the activities that will advance the projects within 

the community. It also includes the regulating legal framework and the preventive and control 

measures for dealing with the possible social and environmental impacts of the project. The 

perceptions and concerns of the population are also obtained.  The consultation is undertaken through 

meetings directed toward the people and social organizations; it does not imply the right of the 

citizens to veto the project 

Quadrant:  An ecological sampling unit that consist of a square frame of known area.  The quadrant 

is used for quantifying the number or percentage cover of a given species within a given area. 

Red Tide:  A proliferation of a marine plankton that is toxic and often fatal to fish.  This natural 

phenomenon may be stimulated by the addition of nutrients.  A tide can be called red, green, or 

brown, depending on the coloration of the plankton. 

Secondary Productivity:  The rate at which herbivores produce new biomass through growth and 

reproduction. As a general rule, only 10 percent of plant matter is converted to herbivore tissue. The 

remainder is either not ingested, not digested (and thus passed through an animal to be eliminated as 

feces) or released as heat. 

Similarity Bray-Curtis Index:  The Bray-Curtis Similarity Index for community structure as 

represented by two benthic invertebrate core samples in a "site by site" comparison. It also represents 

the similarity in the spatial distribution of two distinct species in a "species by species" comparison.   

Soundmeter:  A soundmeter is an instrument that measures the amplitude level of a sound.  
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Species Abundance:  The total number of individuals of a species within a given area or community.  

Compare to species richness. 

Stakeholder:  person or group of people affected by an activity or project or who have a vested 

interest in the success of an organization or the execution of a project.  

Stratigraphy:  The branch of geology that examines the relationship and significance of layered 

sedimentary rocks. 

Substrate: The material or medium upon or within which a plant or animal lives or grows (e.g. rocky 

or sandy substrate).  

Sub-Tidal:  Region located below the low water mark in a tidal area. 

Taxonomic Unit:  Descriptive classification used to determine categories of plants and animals. 

Thermocline:  Vertical negative temperature gradient in some layer of a body of water that is 

appreciably greater that the gradients above and below it.  The principal thermocline in the ocean can 

be either seasonal, due to heating of the surface water in summer or permanent (eddies).  

Tixotrophy:  The ability of certain gels to liquefy when subjected to vibratory forces like simple 

shaking, and then to solidify when left standing. 

Transect:  A line across an area to be sampled, used to mark the study area.  

Trestle: Port marine structure supported on piles.  

Tsunami:  A seismic sea wave of long-period produced by a submarine earthquake or volcanic 

eruption.  It may travel unnoticed across the ocean for 1000s of km from its point of origin and build 

up to great heights to reach shallow water. 

UTM Coordinates:  A system of plane coordinates based upon 60 north-south trending 

zones, each 6 degrees of longitude wide, that circle the globe. Used to derive geographic 

coordinates, normally in meters, east and north of an origin that are define unique grids for 

each zone 

Zooplankton:  Animal component of the plankton that feed on phytoplankton and other zooplankton 

(primary consumers).  
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2.0 ACRONYMS 

AASHTO: American Association of State Highway and Transportation Officials 

AGRU:   Acid Gas Removal Unit 

AMDEA: Activated Methyl Diethanolamine 

ANSI:   American National Standard Institute 

APCI:   Air Products and Chemicals Inc. 

APHA:  American Public Health Association 

API:    Gravity driven oil/ water separator 

ASME:  American Society of Mechanical Engineers 

ASRP:   Asia Spill Response Program Limited 

ATDR:   Technical administration of irrigation districts 

AWWA:   American Water Works Association  

BAS:  Berthing Aid System 

BASF:  Basf Aktiengesellshaft (German Chemical Company) 

BLEVE:   Boiling Liquid Expanding Vapor Explosion 

BMP:    Best Management Practice 

BOD:    Biological Oxygen Demand 

CCME:   Canadian Council of Ministries of the Environment 

CIDE SUR: Center for investigation and rural-urban development 

CIRA:   Certificate of non existence of archeological remains 

CPI:    Oil/water separator with corrugated plates 

DGAAE:   General bureau of environmental affairs for energy 

DGH:    General bureau of hydrocarbons 

DGM:   General bureau of mining 
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DICAPI:   general bureau of coastguards and harbourmasters 

DIGESA:   General bureau of environmental health 

EHS:    Environment, Health and Safety 

EIA:    Environmental Impact Assessment 

EMP:  Environmental Management Plan 

EPA:    Environmental Protection Agency 

FASUM:   Regional federation association of agriculturists (middle south) 

FEED:   Front End Engineering Design 

FIUPAP:   Federation for the integration and unification of artisan fishermen of Peru 

FONCODES National fund for compensation and social development 

GOP:  Gainfully occupied population (PEA in Spanish) 

IMARPE: Ocean Institute of Peru 

IMO:    International Maritime Organization 

INC:    National Institute of Culture 

INDECOPI: National institute for the protection of competition and copyrights 

INEI:   National institute of statistics and information 

IPEN:   Peruvian institute of nuclear energy 

INRENA:   National Institute of natural resources 

ITINTEC: Institute for technological research and standards 

LAN:    Local area network 

LNG:    Liquefied natural gas 

LPG:  Liquefied Petroleum Gas 

MARPOL: International Maritime Policies 

MEM:   Ministry of Energy and Mines 
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MINSA Ministry of Health 

MOPAS: Oceanographic fishing monitoring at selected areas.  Conducted by IMARPE 

MSDS:  Material Safety Data Sheet 

MTC:   Ministry of Transportation and Communications 

NGO:    Non Governmental Organization 

ONERN:   National bureau for the assessment of natural resources 

OPIC:   Overseas Private Investment Corporation 

OSINERG:   Supervising body for energy investment 

OSRL:  Oil Spill Response Limited 

PAMA: Environmental Management and Adjustment Program  

pH:   Numeric value that describes the intensity of the acid or basis (alkaline) conditions of 

a solution.  Technically speaking, pH is the logarithm of the reciprocal (negative log) 

of the hydrogen ion concentration (hydrogen ion activity) in moles per liter. 

PM-2.5:   Particulate material >2.5 microns 

PM-10:   Particulate material > 10 microns 

SBN:    Superintendency of national assets 

SEIA:   Environmental Impact Evaluation System 

SENAHMI:   National service of meteorology and hydrology 

SIGGTO:   Society of International Gas Tanker and Terminal Operators Ltd- 

SINANPE: National system of protected natural areas 

SRL:    Society of limited responsibility  

TDS:    Total Dissolved Solids 

TPH:    Total Petroleum Hydrocarbons 

TSS:    Total Suspended Solids 

TUPA:   Text of Administrative Processes 
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VLMS:   Vessel Load Monitoring System 

WAN:   Wide Area Network 

WHO:  World Heath Organization 

3.0 ABBREVIATIONS 

bar:  Pressure unit measurement, equivalent to 100 000 Pascal 

°°°°C:   Degree centigrade 

day:  Time unit  

dBA:  Decibel type A  

Gpm:  Gallon per minute 

Kg/h:  Kilogram per hour 

km:    Kilometer 

Kpag:  Gauge pressure measurement expressed in kilopascals 

Leq:  Corrected level of sound pressure  

m:     meter 

m²:     Square meter 

m³:    Cubic meter 

M³/h:  Cubic meter per hour 

masl:   Meters above sea level 

mg/kg:  Milligram per kilogram 

mg/L:     Milligram per liter 

min/cm: Minutes per centimeter 

MM:     Thousand million / billion 

MTMPA: Millon metric tonnes per year 
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Mw: Magnitude moment.  Based on the seismic moment, suggested by Hanks and 

Kanamori. This scale has the advantage that it does not saturate itself and can be used 

for superficial and deep earthquakes  

MPN/ml: Most Probable Number per milliliter 

Psig:  Pounds per Square Inch Gauge  

Ppm(v): Parts per million by volume 

UIT:  Tributary Tax Unit 

UPS:    Universal Practical Salinity Unit. 
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WESCOR, INC.  
459 South Main Street 
Logan, UT  84321 USA

TELEPHONE:  (435) 752-6011 
(800) 453-2725

FAX: (435) 752-4127

MATERIAL SAFETY DATA SHEET
EFFECTIVE DATE

1 May 2000
SUPERSEDES

15 June 1994

SECTION 1 - PRODUCT IDENTIFICATION
PRODUCT NAME CATALOG NUMBER(S)

Wescor® SS-041E, Aerospray ® Gram Reagent E, Methanol SS-041E
CHEMICAL NAME & SYNONYMS CHEMICAL FAMILY

Methyl Alcohol,          Alcohols
TRADE NAME & SYNONYMS CHEMICAL FORMULA

Wescor® SS-041E, SS-035D
N\Methanol, Wood Alcohol, Carbinol

CH3OH Molecular Weight 32.04

SECTION 2 - COMPOSITION OF HAZARDOUS INGREDIENTS
HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES CAS # % TLV

Methyl Alcohol 67-56-1 100 200 ppm

SECTION 3 - HAZARDOUS IDENTIFICATION
APPEARANCE

liquid
LABEL PRECAUTIONS

Keep away from heat, sparks, and flame.  Avoid contact with skin, eyes and clothing.  Avoid breathing vapor.  Wash
throughly after handling.  Protect against physical damage.  Store in cool area, away from oxidizers and sources of
flame or ignition.  Storage should be in flammable liquids storage room or cabinet.  Storage an d use areas should
be No Smoking areas.  Jeep tightly capped to avoid escape of vapors, and to prevent water contamination.
EFFECTS OF OVEREXPOSURE

Eye Contact May cause irritation.  Continued exposure may cause eye lesions.

Skin Contact Methyl Alcohol is a defatting agent and may cause skin to become dry and cracked.  Skin
absorption can occur symptoms that parallel inhalation.

Ingestion Toxic.  Symptoms parallel inhalation.  Can intoxicate and cause blindness.  Usual fatal dose
is 100 to 125 ml.

Inhalation Slight irritant to mucous membranes.  Toxic effects on the nervous system, especially optic
nerve.  Once absorbed into body, it is very slowly eliminated.  Symptoms of overexposure
may include headache, drowsiness, nausea, vomiting, blurred vision, blindness, coma, and
death.  A person may get better than worse again up to 30 hours later.

Chronic Exposure Marked impairment of vision and enlargement of the liver has been reported.  Repeated or
prolonged exposure may cause skin irritant.

SECTION 4 - EMERGENCY AND FIRST AID PROCEDURES
IN CASE OF

Eye Contact Wash eyes with plenty of water for at least 15 minutes, separating eyelids with fingers to
ensure complete flushing.
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Skin Contact Remove any contaminated clothing.  Wash skin with soap and water for at least 15 minutes. 
Get medical attention if irritation develops or persists. 

Ingestion If swallowed, induce vomiting immediately by giving two glasses of water and sticking finger
down throat.  Never give anything by mouth to an unconscious person.  Call physician
immediately. 

Inhalation Remove to fresh air.  If not breathing, give artificial respiration.  If breathing difficult, give
oxygen.  Call a physician.

Note to Physician Symptoms of overexposure may include headache, drowsiness, nausea, vomiting, blurred
vision, blindness, coma, and death.  A person may get better than worse again up to 30
hours later.

SECTION 5 - FIRE AND EXPLOSION INFORMATION
FLASH POINT (METHOD) FLAMMABLE LIMITS

11°C (52°F) (Closed Cup) Autoignition Temperature:
385° C   (725° F)

LEL 6.7 UEL 36

EXTINGUISHING MEDIA

Water spray, Dry chemical, Alcohol foam, or Carbon dioxide.
SPECIAL FIRE FIGHTING PROCEDURES, UNUSUAL FIRE AND EXPLOSION HAZARDS

Above flash point, vapor-air mixtures are explosive within flammable limits noted above.  Moderate explosion hazard
and dangerous fire hazard when exposed to heat, sparks, or flames.  In the event of a fire, wear full protective
clothing and NIOSH-approved self-contained breathing apparatus with full facepiece operated in the pressure
demand or other positive-pressure mode.  Use water spray to blanket fire, cool fire-exposed containers, and flush
spills or vapors away from fire.  Vapors can flow along surfaces to distant ignition source and flash back.
NFPA HAZARD RATINGS

HEALTH 1 FLAMMABILITY 3 REACTIVITY 0 SPECIAL NOTICE -

SECTION 6 - ACCIDENTAL RELEASE MEASURES
STEPS TO BE TAKEN IF MATERIAL IS LEAKED OR SPILLED

Ventilate spill or leak area.  Remove all sources of ignition.  Wear protective clothing and respiratory protection from
vapors.  Contain ad recover liquid when possible, or absorb with vermiculite, dry sand, earth, or similar material for
disposal in accordance with local, state, and federal regulations.

SECTION 7 - STORAGE AND HANDLING
STORAGE ENVIRONMENT AVERAGE SHELF LIFE

minimum 18°C maximum 31°C 18 Months
SPECIAL SENSITIVITY (HEAT, LIGHT, MOISTURE)

Avoid heat and excessive light
PRECAUTIONS TO BE TAKEN

Keep away from heat, sparks, and flame.  Avoid contact with skin, eyes and clothing.  Avoid breathing vapor.  Wash
throughly after handling.  Protect against physical damage.  Store in cool area, away from oxidizers and sources of
flame or ignition.  Storage should be in flammable liquids storage room or cabinet.  Storage an d use areas should
be No Smoking areas.  Jeep tightly capped to avoid escape of vapors, and to prevent water contamination.

SECTION 8 - SPECIAL PROTECTION
RESPIRATOR TYPE EYE PROTECTION GLOVES

SCBA above TLV Chemical Safety Goggles Neoprene rubber
VENTILATION

MECHANICAL (GENERAL ROOM VENT) X LOCAL EXHAUST SPECIAL
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OTHER PROTECTIVE EQUIPMENT

Eye wash and quick drench facility

SECTION 9 - PHYSICAL PROPERTIES
FORM (SOLID, LIQUID, GAS) ODOR COLOR

Liquid Characteristic alcohol Clear
BOILING POINT FREEZING POINT SOLUBILITY (IN WATER)

64.5°C (148°F) -98°C (-144°F) Miscible
VAPOR PRESSURE (mmHg) VAPOR DENSITY (AIR = 1) % VOLATILE BY VOLUME

97 @ 20°C (68°F) 1.1 100
pH SPECIFIC GRAVITY SOLUBILITY

N.A. N.A. N.A.
OTHER

SECTION 10 - REACTIVITY DATA
STABILITY CONDITIONS TO AVOID

Stable Heat, flame, sources of ignition
HAZARDOUS POLYMERIZATION CONDITIONS TO AVOID

Will not occur This substance does not polymerize.
INCOMPATIBILITY (MATERIALS TO AVOID)

Strong oxidizing agents (nitrates, perchlorates, sulfuric acids).
HAZARDOUS DECOMPOSITION PRODUCTS

May release carbon oxides and formaldehyde when heated of decomposition.

SECTION 11 - TOXICOLOGICAL INFORMATION
ACUTE, SUBCHRONIC, OR SPECIAL STUDIES

N.E.

SECTION 12 - ECOLOGICAL INFORMATION
ECOTOXICITY, ENVIRONMENTAL FATE

N.E.

SECTION 13 - DISPOSAL CONSIDERATIONS
WASTE DISPOSAL METHODS

Atomize in suitable RCRA approved combustion chamber of dispose of material in a RCRA approved facility. 
Reportable Quantity (RQ) (CWA/CERCLA): 5000lbs.
SARA 311/312 Reporting: Acute Health Hazard, Chronic Health Hazard, Fire Hazard.
SARA 313: Name List, toxic substances subject to annual release reporting requirements (40CFR 372.65).

SECTION 14 - TRANSPORT INFORMATION
DOT DESCRIPTION, HAZARD CLASS

N.E.

SECTION 15 - REGULATORY INFORMATION
REVIEWS, STANDARDS, AND REGULATIONS

N.E
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SECTION 16 - OTHER INFORMATION

N.E. = NOT ESTABLISHED N.A. = NOT APPLICABLE

The information in this MSDS was obtained from sources which we believe are reliable.  However, the information is
provided without any representation or warranty, express or implied, regarding its accuracy or correctness.  
The conditions or methods of handling, storage, use, and disposal of the product are beyond our control and may
be beyond our knowledge.  For these and other reasons, we do not assume responsibility and expressly disclaim
liability for loss, damage, or expense arising out of or in any way connected with the handling, storage, use, or
disposal of the product.
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                          Material Safety Data Sheet
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                                                                 Page   :  1

                                          Original Date:     03/12/1993

                                          Revision Date:     11/21/2002

BASF CORPORATION

3000 CONTINENTAL DRIVE NORTH

 

MOUNT OLIVE, NJ 07828

(973) 426-4671

          EMERGENCY TELEPHONE:  (800) 424-9300  CHEMTREC

                           (800) 832-HELP (BASF Hotline)

          BOTH NUMBERS ARE AVAILABLE DAYS, NIGHTS, WEEKENDS, & HOLIDAYS.

                          SECTION 1 - PRODUCT INFORMATION

_____________________________________________________________________________

METHYLDIETHANOLAMINE

Product ID:       NCI 021721

Common Chemical Name:

     2,2'-(Methylimino)bis-ethanol

Synonyms:

     N-Methyliminodiethanol

Molecular Formula:

     C(5)H(13)NO(2)

Chemical Family:  Alkanolamines

Molecular Wt.:             119.2

                          SECTION 2 - INGREDIENTS

____________________________________________________________________________

Chemical Name:                                CAS              Amount

Methyldiethanolamine                        105-59-9             >  99.0   %

PEL/TLV NOT ESTABLISHED

                          SECTION 3 - PHYSICAL PROPERTIES

______________________________________________________________________

Color:                 Colorless to yellow

Form/Appearance:       Liquid

Odor:                  Amine

                          Typical         Low/High    U.O.M.

Specific Gravity:              1.04                                @    20   DEG C

Viscosity:                   101                        MPAS       @    20   DEG.

pH:                             11.5                    SU

pH method:             (10% AQUEOUS SOLUTION)

                       Typical      Low/High    Deg.   @    Pressure

Boiling Pt:               243                    C      1   ATMOSPHERES

Freezing Pt:              -21                    C      1   ATMOSPHERES

Decomp. Tmp:           NOT AVAILABLE

Solubility in Water Description:    Miscible

Vapor Pressure:                       0.026 MILLIBARS  X           40   DEG. C XX

  Octanol/Water partition coefficient (log POW): -1.08
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                          SECTION 4 - FIRE AND EXPLOSION DATA

_______________________________________________________________________

                    Typical       Low/High     Deg.   Method

Flash Point:            137                      C DIN 51 758

Autoignition:           265                      C DIN 51794

Flam. Limits:                     0.9 -   8.4    %

Extinguishing Media:

  Use water fog, alcohol fog or dry chemical.

Fire Fighting Procedures:

  Firefighters should be equipped with self-contained breathing

  apparatus and turn out gear.

Unusual Hazards:

  Explosion hazard is low when exposed to heat or flames.  Can react

  with oxidizing materials.

                          SECTION 5 - HEALTH EFFECTS

_______________________________________________________________________

Routes of entry for solids and liquids include eye and skin

contact, ingestion and inhalation.  Routes of entry for gases

include inhalation and eye contact.  Skin contact may be a route

of entry for liquified gases.

 

Toxicology Test Data:

  Rabbit, Primary Skin Irritation - NON IRRITATING

  .

  Rat, Oral LD50 - 4,680 MG/KG

  Moderately Toxic

  Rabbit, Eye Irritation -  IRRITATING

  .

  Rat Inhalation Risk Test; Sat. Vapor/20C -

  No deaths after 8 hour exposure

  Rat Inhalation Risk Test; Sat. Vapor/20C -

  No deaths after 8 hour exposure

  Ames Salmonella Assay -

  Not mutagenic

Acute Overexposure Effects:

  Contact with the eyes and skin may result in moderate irritation.

  There are no other known acute effects associated with this material.

Chronic Overexposure Effects:

  There are no known chronic effects associated with this material.

First Aid Procedures - Skin:

  Wash affected areas with soap and water.  Remove and launder

  contaminated clothing before reuse.  If irritation develops,

  get medical attention.

First Aid Procedures - Eyes:

  Immediately rinse eyes with running water for 15 minutes.  If

  irritation develops, get medical attention.

First Aid Procedures - Ingestion:

  If swallowed, dilute with water and immediately induce vomiting.

  Never give fluids or induce vomiting if the victim is unconscious or

  having convulsions. Get immediate medical attention.

First Aid Procedures - Inhalation:

  Move to fresh air.  Aid in breathing, if necessary, and get

  immediate medical attention.
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                          SECTION 5 - HEALTH EFFECTS (cont)

_______________________________________________________________________

First Aid Procedures - Notes to Physicians:

  None known.

First Aid Procedures - Aggravated Medical Conditions:

  No data is available which addresses medical conditions that are

  generally recognized as being aggravated by exposure to this product.

  Please refer to the effects of overexposure section for effects

  (if any) observed in animals.

First Aid Procedures - Special Precautions:

  None

                          SECTION 6 - REACTIVITY DATA

_______________________________________________________________________

Stability Data:

  Stable.

Incompatability:

  Acids, acid chlorides and isocyanates.

Conditions/Hazards to Avoid:

  See Reactivity - Incompatibility section.

Hazardous Decomposition/Polymerization:

  Hazardous decomposition products: CO, CO2 and NOx.

  Polymerization: Does not occur.

Corrosive Properties:

  Not corrosive.

Oxidizer Properties:

  Not an oxidizer

                          SECTION 7 - PERSONAL PROTECTION

_______________________________________________________________________

Clothing:

  Gloves, coveralls, apron, boots as necessary to minimize contact.

Eyes:

  Chemical goggles; also wear a face shield if splashing hazard exists.

Respiration:

  If vapors or mists are generated, wear a NIOSH/MSHA approved organic

  vapor/mist respirator or an air-supplied respirator as appropriate.

Ventilation:

  Use local exhaust to control vapors/mists.

Explosion Proofing:

  See Section 4 - Fire and Explosion Data.

Other Personal Protection Data:

  Eyewash fountains and safety showers must be easily accessible.

  Shower after handling.

                          SECTION 8 - SPILL-LEAK/ENVIRONMENTAL

_______________________________________________________________________

General:

  Spills should be contained, solidifed, and placed in suitable

  containers for disposal in a licensed facility.  This material is

  not regulated by RCRA or CERCLA ("Superfund"). Wear appropriate

  respiratory protection and protective clothing and provide adequate

  ventilation during clean-up.

Waste Disposal:

  Incinerate in a licensed facility.  Do not discharge into waterways

  or sewer systems.
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                          SECTION 8 - SPILL-LEAK/ENVIRONMENTAL (cont)

_______________________________________________________________________

Container Disposal:

  Dispose of in a licensed facility.  Recommend crushing or other means

  to prevent unauthorized reuse.

Other Spill/Leak Procedures:

  This product is an alkaline.  Before discharging sewage into

  treatment plants neutralization is generally required.

  Because it is practically insoluble in water, it can be mechanically

  removed.

Environmental Toxicity Test Data:

  Elimination ( OECD 301A) - 90 - 100 PERCENT

  Readily Biodegradable

  Golden Orfe, static 96 hr LC50 - 1000 - 2200  MG/L

  Insignificant Hazard

  Daphnia magna, 48 hr static EC50 - 233 MG/L

  Practically Nontoxic

  Acute Algal Toxicity, 72 hr. EC/LC50 - 37 MG/L

  Slightly Toxic

  Bacterial Toxicity, EC10 (17 hr) - 410 MG/L

  TEST RATING NOT FOUND

  Inhibition of activated sludge; LC20 - > 1000 MG/L

  TEST RATING NOT FOUND

                          SECTION 9 - STORAGE AND HANDLING

_______________________________________________________________________

General:

  Keep away from ignition sources.  Containers should be opened

  carefully in well-ventilated areas to avoid static discharge.

  Material should be stored in sealed containers in well-ventilated

  areas.

Other Storage and Handling Data:

  Consult other sections of this MSDS for information on reactivity and

  flammability.

  Protection against fire and explosion. Fore extinguishers should be

  kept handy. Protect from acids and acid forming substances.

                          SECTION 10 - REGULATORY INFORMATION

_______________________________________________________________________

TSCA Inventory Status

  Listed on Inventory:              YES

 

RCRA Haz. Waste No .:    NA

CERCLA:   NO     Reportable Qty.: (If YES)

State Regulatory Information:  (By Component)            NJ/PA/MA RTK

   CAS:        105-59-9                                     NO

  NAME:    Methyldiethanolamine

   CAS:       7732-18-5                                     NO

  NAME:    Water

Hazard Ratings:

                     Health:    Fire:   Reactivity:  Special:

  HMIS                 2         1         0            NA



METHYLDIETHANOLAMINE

NCI 021721                                                       Page   :  5

                          SECTION 10 - REGULATORY INFORMATION (cont)

_______________________________________________________________________

This product is hazardous or contains components which are hazardous

according to the OSHA Hazard Communication Standard.

                          SECTION 11 - TRANSPORTATION INFORMATION

_______________________________________________________________________

DOT Proper Shipping Name:

  N/A

DOT Technical Name:

  N/A

DOT Primary Hazard Class:

  N/A

DOT Secondary Hazard Class:

  N/A

DOT Label Required:

  N/A

DOT Placard Required:

  N/A

DOT Poison Constituent:

  N/A

BASF Commodity Codes:                 UN/NA Code: NONE   E/R Guide:

Bill of Lading Description:

  NOT REGULATED BY THE DEPARTMENT OF TRANSPORTATION

  "IMPORTANT: WHILE THE DESCRIPTIONS, DESIGNS, DATA AND INFORMATION

  CONTAINED HEREIN ARE PRESENTED IN GOOD FAITH AND BELIEVED TO BE

  ACCURATE, IT IS PROVIDED FOR YOUR GUIDANCE ONLY. BECAUSE MANY FACTORS

  MAY AFFECT PROCESSING OR APPLICATION/USE, WE RECOMMEND THAT YOU MAKE

  TESTS TO DETERMINE THE SUITABILITY OF A PRODUCT FOR YOUR PARTICULAR

  PURPOSE PRIOR TO USE.  NO WARRANTIES OF ANY KIND, EITHER EXPRESSED OR

  IMPLIED, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A

  PARTICULAR PURPOSE, ARE MADE REGARDING PRODUCTS DESCRIBED OR DESIGNS,

  DATA OR INFORMATION SET FORTH, OR THAT THE PRODUCTS, DESIGNS, DATA

  OR INFORMATION MAY BE USED WITHOUT INFRINGING THE INTELLECTUAL

  PROPERTY RIGHTS OF OTHERS.  IN NO CASE SHALL THE DESCRIPTIONS,

  INFORMATION, DATA OR DESIGNS PROVIDED BE CONSIDERED A PART OF OUR

  TERMS AND CONDITIONS OF SALE.  FURTHER, YOU EXPRESSLY UNDERSTAND AND

  AGREE THAT THE DESCRIPTIONS, DESIGNS, DATA, AND INFORMATION FURNISHED

  BY BASF HEREUNDER ARE GIVEN GRATIS AND BASF ASSUMES NO OBLIGATION OR

  LIABILITY FOR THE DESCRIPTION, DESIGNS, DATA AND INFORMATION GIVEN

  OR RESULTS OBTAINED, ALL SUCH BEING GIVEN AND ACCEPTED AT YOUR RISK".

 

END OF DATA SHEET
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Amerel 1500 foam control agent 
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                                                                 Page   :  1                                                       

                                          Original Date:     08/02/1993                                                            

                                          Revision Date:     01/29/2000                                                            

BASF CORPORATION                                                                                                                   

3000 CONTINENTAL DRIVE NORTH                                                                                                       

                                                                                                                                   

MOUNT OLIVE, NJ 07828                                                                                                              

(973) 426-4671                                                                                                                     

          EMERGENCY TELEPHONE:  (800) 424-9300  CHEMTREC                                                                           

                           (800) 832-HELP (BASF Hotline)                                                                           

          BOTH NUMBERS ARE AVAILABLE DAYS, NIGHTS, WEEKENDS, & HOLIDAYS.                                                           

                          SECTION 1 - PRODUCT INFORMATION                                                                          

_____________________________________________________________________________                                                      

AMEREL™1500                                                                                                                        

Product ID:       NCI 201143                                                                                                       

Common Chemical Name:                                                                                                              

     NONE                                                                                                                          

Synonyms:                                                                                                                          

     NONE                                                                                                                          

Molecular Formula:                                                                                                                 

     NOT APPLICABLE                                                                                                                

Chemical Family:  Not Applicable                                                                                                   

Molecular Wt.:    NOT APPLICABLE                                                                                                   

  AMEREL  is  a  registered trademark of Ashchem I.P. Inc., used by Drew                                                           

  Industrial Division.                                                                                                             

                          SECTION 2 - INGREDIENTS                                                                                  

____________________________________________________________________________                                                       

Chemical Name:                                CAS              Amount                                                              

Silicon oil                             PROPRIETARY        PROPRIETARY                                                             

PEL/TLV NOT ESTABLISHED                                                                                                            

SILICA                                     7631-86-9        10.0 -  25.0   %                                                       

     ACGIH  TLV                 TWA       10     MG/CU. M                                                                          

                          SECTION 3 - PHYSICAL PROPERTIES                                                                          

______________________________________________________________________                                                             

Color:                 Opaque                                                                                                      

Form/Appearance:       Liquid                                                                                                      

Odor:                  Odorless                                                                                                    

                          Typical         Low/High    U.O.M.                                                                       

Specific Gravity:      NOT AVAILABLE                                                                                               

Bulk Density:                 0        1.01  -  1.04    KG/LITER                                                                   

Viscosity:                              5    -  14      POISE                                                                      

pH:                    NOT AVAILABLE                                                                                               

                       Typical      Low/High    Deg.   @    Pressure                                                               

Boiling Pt:           >   145                    C      1   ATMOSPHERES                                                            

Freezing Pt:          <     0                    C      1   ATMOSPHERES                                                            

Decomp. Tmp:           NOT AVAILABLE                                                                                               

Solubility in Water Description:    Insoluble                                                                                      
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                          SECTION 4 - FIRE AND EXPLOSION DATA                                                                      

_______________________________________________________________________                                                            

                    Typical       Low/High     Deg.   Method                                                                       

Flash Point:        >   250                      C NONE SPECIFIED                                                                  

Autoignition:         NOT AVAILABLE                                                                                                

Extinguishing Media:                                                                                                               

  Use water fog, foam or dry chemical extinguishing media.                                                                         

Fire Fighting Procedures:                                                                                                          

  Firefighters should be equipped with self-contained breathing                                                                    

  apparatus and turn out gear.                                                                                                     

Unusual Hazards:                                                                                                                   

  There are no known unusual fire or explosion hazards.                                                                            

                          SECTION 5 - HEALTH EFFECTS                                                                               

_______________________________________________________________________                                                            

Routes of entry for solids and liquids include eye and skin                                                                        

contact, ingestion and inhalation.  Routes of entry for gases                                                                      

include inhalation and eye contact.  Skin contact may be a route                                                                   

of entry for liquified gases.                                                                                                      

                                                                                                                                   

Acute Overexposure Effects:                                                                                                        

  Contact with the eyes and skin may result in irritation.                                                                         

  Inhalation may result in respiratory irritation.  Ingestion may                                                                  

  result in gastric disturbances.                                                                                                  

Chronic Overexposure Effects:                                                                                                      

  In recent studies, fumed and precipitated synthetic amorphous silicas                                                            

  were fibrogenic to the lungs of monkeys, with the fumed form being                                                               

  the most active type.                                                                                                            

First Aid Procedures - Skin:                                                                                                       

  Wash affected areas with soap and water.  Remove and launder                                                                     

  contaminated clothing before reuse.  If irritation develops,                                                                     

  get medical attention.                                                                                                           

First Aid Procedures - Eyes:                                                                                                       

  Immediately rinse eyes with running water for 15 minutes.  Get                                                                   

  immediate medical attention.                                                                                                     

First Aid Procedures - Ingestion:                                                                                                  

  If swallowed, dilute with water and immediately induce vomiting.                                                                 

  Never give fluids or induce vomiting if the victim is unconscious or                                                             

  having convulsions. Get immediate medical attention.                                                                             

First Aid Procedures - Inhalation:                                                                                                 

  Move to fresh air.  Aid in breathing, if necessary, and get                                                                      

  immediate medical attention.                                                                                                     

First Aid Procedures - Notes to Physicians:                                                                                        

  None known.                                                                                                                      

First Aid Procedures - Aggravated Medical Conditions:                                                                              

  No data is available which addresses medical conditions that are                                                                 

  generally recognized as being aggravated by exposure to this product.                                                            

  Please refer to the effects of overexposure section for effects                                                                  

  observed in animals.                                                                                                             

First Aid Procedures - Special Precautions:                                                                                        

  None                                                                                                                             
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                          SECTION 6 - REACTIVITY DATA                                                                              

_______________________________________________________________________                                                            

Stability Data:                                                                                                                    

  Stable                                                                                                                           

Incompatability:                                                                                                                   

  Strong oxidizing agents.                                                                                                         

Conditions/Hazards to Avoid:                                                                                                       

  No data available.                                                                                                               

Hazardous Decomposition/Polymerization:                                                                                            

  Hazardous Decomposition Products:  CO2, CO (due to incomplete                                                                    

                                     combustion), Hydrocarbons and                                                                 

                                     silicates.                                                                                    

Corrosive Properties:                                                                                                              

  Not corrosive.                                                                                                                   

Oxidizer Properties:                                                                                                               

  Not an oxidizer                                                                                                                  

Other Reactivity Data:                                                                                                             

  None known.                                                                                                                      

                          SECTION 7 - PERSONAL PROTECTION                                                                          

_______________________________________________________________________                                                            

Clothing:                                                                                                                          

  Gloves, coveralls, apron, and boots as necessary to prevent contact.                                                             

Eyes:                                                                                                                              

  Chemical Goggles                                                                                                                 

Respiration:                                                                                                                       

  If vapors or mists are generated, wear a NIOSH/MSHA approved organic                                                             

  vapor/mist respirator or an air-supplied respirator as appropriate.                                                              

Ventilation:                                                                                                                       

  Use local exhaust to control vapors/mists.                                                                                       

Explosion Proofing:                                                                                                                

  None required.                                                                                                                   

Other Personal Protection Data:                                                                                                    

  None under normal conditions.                                                                                                    

                          SECTION 8 - SPILL-LEAK/ENVIRONMENTAL                                                                     

_______________________________________________________________________                                                            

General:                                                                                                                           

  Spills should be contained, solidified and placed in suitable                                                                    

  containers for disposal in a licensed facility.  This material is not                                                            

  regulated by RCRA or CERCLA ("Superfund"). Wear appropriate                                                                      

  respiratory protection and protective clothing and provide adequate                                                              

  ventilation during clean-up.                                                                                                     

Waste Disposal:                                                                                                                    

  Incinerate or bury in a licensed facility.  Do not discharge into                                                                

  waterways or sewer systems without proper authority.                                                                             

Container Disposal:                                                                                                                

  Dispose of in a licensed facility.  Recommend crushing or other means                                                            

  to prevent unauthorized reuse.                                                                                                   

Other Spill/Leak Procedures:                                                                                                       

  No other spill procedures necessary.                                                                                             

                          SECTION 9 - STORAGE AND HANDLING                                                                         

_______________________________________________________________________                                                            

General:                                                                                                                           

  Store in a cool dry place.  Keep containers tightly closed when not                                                              
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                          SECTION 9 - STORAGE AND HANDLING (cont)                                                                  

_______________________________________________________________________                                                            

  in use.                                                                                                                          

                          SECTION 10 - REGULATORY INFORMATION                                                                      

_______________________________________________________________________                                                            

TSCA Inventory Status                                                                                                              

  Listed on Inventory:              YES                                                                                            

                                                                                                                                   

RCRA Haz. Waste No .:                                                                                                              

CERCLA:   NO     Reportable Qty.: (If YES)                                                                                         

State Regulatory Information:  (By Component)            NJ/PA/MA RTK                                                              

   CAS:       7631-86-9                                     YES                                                                    

  NAME:    SILICA                                                                                                                  

Hazard Ratings:                                                                                                                    

                     Health:    Fire:   Reactivity:  Special:                                                                      

  HMIS                 2         0         0            NA                                                                         

  NFPA                 2         0         0            NA                                                                         

This product is hazardous or contains components which are hazardous                                                               

according to the OSHA Hazard Communication Standard.                                                                               

                          SECTION 11 - TRANSPORTATION INFORMATION                                                                  

_______________________________________________________________________                                                            

DOT Proper Shipping Name:                                                                                                          

  N/A                                                                                                                              

DOT Technical Name:                                                                                                                

  N/A                                                                                                                              

DOT Primary Hazard Class:                                                                                                          

  N/A                                                                                                                              

DOT Secondary Hazard Class:                                                                                                        

  N/A                                                                                                                              

DOT Label Required:                                                                                                                

  N/A                                                                                                                              

DOT Placard Required:                                                                                                              

  N/A                                                                                                                              

DOT Poison Constituent:                                                                                                            

  N/A                                                                                                                              

BASF Commodity Codes:                 UN/NA Code: NONE   E/R Guide:                                                                

Bill of Lading Description:                                                                                                        

  NOT REGULATED BY THE DEPARTMENT OF TRANSPORTATION                                                                                

      CLASS:          P. G.    SHIPPING NAME:                                                                                      

IATA:  NONE            N/A                                                                                                         

                               NONE                                                                                                

                                                                                                                                   

IMO:   NONE            N/A                                                                                                         

                               NONE                                                                                                

                                                                                                                                   

TDG:   NONE            N/A                                                                                                         

                               NONE                                                                                                

                                                                                                                                   

  "IMPORTANT: WHILE THE DESCRIPTIONS, DESIGNS, DATA AND INFORMATION                                                                

  CONTAINED HEREIN ARE PRESENTED IN GOOD FAITH AND BELIEVED TO BE                                                                  

  ACCURATE, IT IS PROVIDED FOR YOUR GUIDANCE ONLY. BECAUSE MANY FACTORS                                                            
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                          SECTION 11 - TRANSPORTATION INFORMATION (cont)                                                           

_______________________________________________________________________                                                            

  MAY AFFECT PROCESSING OR APPLICATION/USE, WE RECOMMEND THAT YOU MAKE                                                             

  TESTS TO DETERMINE THE SUITABILITY OF A PRODUCT FOR YOUR PARTICULAR                                                              

  PURPOSE PRIOR TO USE.  NO WARRANTIES OF ANY KIND, EITHER EXPRESSED OR                                                            

  IMPLIED, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A                                                                

  PARTICULAR PURPOSE, ARE MADE REGARDING PRODUCTS DESCRIBED OR DESIGNS,                                                            

  DATA OR INFORMATION SET FORTH, OR THAT THE PRODUCTS, DESIGNS, DATA                                                               

  OR INFORMATION MAY BE USED WITHOUT INFRINGING THE INTELLECTUAL                                                                   

  PROPERTY RIGHTS OF OTHERS.  IN NO CASE SHALL THE DESCRIPTIONS,                                                                   

  INFORMATION, DATA OR DESIGNS PROVIDED BE CONSIDERED A PART OF OUR                                                                

  TERMS AND CONDITIONS OF SALE.  FURTHER, YOU EXPRESSLY UNDERSTAND AND                                                             

  AGREE THAT THE DESCRIPTIONS, DESIGNS, DATA, AND INFORMATION FURNISHED                                                            

  BY BASF HEREUNDER ARE GIVEN GRATIS AND BASF ASSUMES NO OBLIGATION OR                                                             

  LIABILITY FOR THE DESCRIPTION, DESIGNS, DATA AND INFORMATION GIVEN                                                               

  OR RESULTS OBTAINED, ALL SUCH BEING GIVEN AND ACCEPTED AT YOUR RISK".                                                            

                                                                                                                                   

END OF DATA SHEET                                                                                                                  
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Section 1 – PRODUCT AND COMPANY INFORMATION 
Manufacturer IMS Company  Emergency Phone  800 - 424 - 9300  
 10373 Stafford Road  Office Phone  440 - 543 - 1615  
 Chagrin Falls, OH 44023 - 5296  Prepare d by  Product Safety Advisor  
  Prepared/Revised   June 19, 2002  
 WEB  imscompany.com  E- mail      sales@imscompany.com    

Part Numbers 4A 127918  127919  127920  127921  127922  127923  
 13X 127924  127925  127926  127927  127928  127929    

Product use D e s i g n e d to rem o v e moi s t u r e fro m gas e s inc l u d i n g wat e r fro m air .  Used as a pre m i u m dri e r 
me d i u m fo r pl a s t i c s in d u s t ry to dry pel l e t s of po lymer s an d re l a t e d re s i n s .   

Hazardous Material Information System 
Health 1* Flammability 0 Reactivity 1 Protection X     
0  Nor m a l u s e Mat e r i a l  0  W i l l Not B u r n  0  St a b l e  X  = Con s u l t t h e  
1  Sli g h t H a z a r d ( t e m p o r a ry)  1  Pos s i b l e t o B u r n  1  Uns t a b l e i f H e a t e d  MSDS a n d  
2  H e a l t h Aff e c t e d ( l e n g t hy)  2  Bu r n s i f H e a t e d  2  Vi o l e n t Ch e m i c a l Ch a n g e  your su p e r v i s o r  
3  Extr e m e D a n g e r  3  Eas i ly B u r n s  3  Sho c k a n d H e a t Sen s i t i v e  f o r you r s p e c i a l  
4  Sev e r e o r F a t a l  4  Very Eas i ly Bu r n s  4  May Ex p l o d e  w o r k p l a c e n e e d  
*   Chro n i c (Accu m u l a t e s )     
NOTE  The HMIS m ay n o t b e e n o u g h h a z a r d i n f o r m a t i o n f o r t h i s c h e m i c a l i n a l l w o r k p l a c e s .   The HMIS sys t e m r e q u i r e s e m p l oye e t r a i n i n g a b o u t t h e 
sys t e m a n d a b o u t i n f o r m a t i o n i n t h i s MSDS.   

Section 2 – INGREDIENTS INFORMATION  
 Chemical/Common Name  CAS-Number % PEL-OSHA TLV-ACGIH 
       Zeolite, Sodium Oxide  1344 - 00- 9  70 to 90  10 mg/m 3 (3)  10 mg/m 3 (3)  
 Magnesium Aluminosilicate  1327 - 43 - 1 10 to 30  10 mg/m 3  10 mg/m 3  
 Quartz (1) (2)  14808 - 60 - 7  < 0.5  250 mppc f (4)  0.05 mg/m 3 (5)    (1)  WARNING:  This pro d u c t con t a i n s a che m i c a l kno w n to the State of Califo r n i a to cau s e can c e r , or bir t h 

de f e c t s , or ot h e r re p r o d u c t i v e ha r m .    (2)  Carci n o g e n i c i ty   -   Ingre d i e n t is lis t e d by IARC as a Grou p 1, carc i n o g e n ; NTP and OSHA as carc i n o g e n ; 
ACGIH as A2.    (3)  
 
As nui s a n c e du s t    (4)  
 
Tota l du s t    (5)  
 
Respi r a b l e du s t   

Section 3 – HAZARDS IDENTIFICATION  
EMERGENCY OVERVIEW  Repea t e d ov e r e x p o s u r e may cau s e eye, sk i n , ea t i n g an d br e a t h i n g ir r i t a t i o n .  Fo r 
la r g e sp i l l s , we a r ap p r o p r i a t e pe r s o n a l pr o t e c t i v e eq u i p m e n t .  Colle c t re l e a s e d pr o d u c t by swe e p i n g , va c u u m i n g , 
sc o o p i n g , sh o v e l i n g , et c .  Ke e p dry -  away from all liqu i d s , and also from air with high mois t u r e .   
CAUTION  Slippe ry ; rou n d ba l l s ca n cau s e fa l l s if wal k e d on .   
HEALTH EFFECTS -  (Acut e an d Chro n i c ) :   

Mouth May res u l t in da m a g e to th r o a t , es o p h a g u s , an d / o r ga s t r o - i n t e s t i n a l tr a c t .    
Nose  May  cau s e b u r n i n g o f th e up p e r r e s p i r a t o ry tr a c t a n d / o r t e m p o r a ry or pe r m a n e n t l u n g d a m a g e .  

Conta i n s a sma l l amo u n t of crystal l i n e sil i c a , whi c h may caus e del ayed res p i r a t o ry dise a s e , if inh a l e d 
ov e r a pr o l o n g e d pe r i o d of ti m e .   

Eye  May resu l t in irr i t a t i o n ,  bu r n s , or co n j u n c t i v i t i s .   
Skin Repe a t e d or pr o l o n g e d co n t a c t in th e ab s e n c e of pr o p e r hygie n e , may ca u s e dryne s s , ir r i t a t i o n , 

an d / o r de r m a t i t i s .   
PRIMARY ROUTES OF ENTRY  Mouth, no s e , eyes, ski n   
TARGET ORGANS, MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE   None exp e c t e d unl e s s the r e is 
gr o s s ov e r e x p o s u r e .  Other w i s e , re s p i r a t o ry ail m e n t s .   

Section 4 – FIRST AID MEASURES  
NOTE  If any irri t a t i o n per s i s t s , get med i c a l hel p .   
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Breathing Remove to fre s h air imm e d i a t e ly.  Keep per s o n war m and qui e t .  Apply arti f i c i a l re s p i r a t i o n if 

bre a t h i n g has sto p p e d .  If brea t h i n g is dif f i c u l t , giv e oxygen, and Get Medica l Hel p Immed i a t e ly.   If 
lun g ir r i t a t i o n , di z z i n e s s , na u s e a , or un c o n s c i o u s n e s s oc c u r s , ge t em e r g e n cy med i c a l at t e n t i o n 
immediately.  

Eating  If larg e amou n t s ha v e be e n ea t e n , gi v e lo t s of wa t e r to dr i n k an d al s o gi v e em e t i c s (a ny liq u i d th a t 
can caus e vomi t i n g ) , quic k ly.  Stomac h siph o n may be appl i e d as well .  AVOID milk and fatty acids ! 
 Get medi c a l atte n t i o n imme d i a t e ly.   

Eye F l u s h tho r o u g h ly with wat e r fo r at le a s t 20 min u t e s .  May cau s e te m p o r a ry eye irr i t a t i o n .  Get 
pro m p t med i c a l att e n t i o n .   

Skin W a s h wi t h so a p an d wa t e r .  Laun d e r cl o t h e s be f o r e re - u s e .  
NOTE TO PHYSCIAN  thi s pr o d u c t is a de s i c a n t an d ge n e r a t e s he a t as it ad s o r b s wa t e r , ev e n fr o m th e  

ai r .  Treat sympt o m a t i c a l ly.  Also, th e us e d pr o d u c t ca n co n t a i n ot h e r ma t e r i a l s of ha z a r d o u s 
na t u r e .  Iden t i ty the ot h e r ma t e r i a l s an d tr e a t ac c o r d i n g ly.   

 
Section 5 – FIRE FIGHTING MEASURES  

F l a s h Point  (COC) ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Non - Flammable   Flammable Limits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LEL = ND  UEL = ND   
Autoi g n i t i o n te m p e r a t u r e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NA  NFPA  0- 0- 1- NA   
Extinguishing Media  F o a m , Dry Chemic a l , Wat e r Del u g e .  Using wat e r to coo l exp o s e d con t a i n e r s may be 
us e f u l .   
Special Fire Fighting Procedures  Wea r Self Conta i n e d Br e a t h i n g Appar a t u s (SCBA).  Use lots of water 
be c a u s e a lit t l e wa t e r may cau s e he a t re l e a s i n g ch e m i c a l re a c t i o n up to th e po i n t of ca u s i n g wa t e r to bo i l .  Wat e r 
sp r ay may be us e d to co o l cl o s e d co n t a i n e r s .  Preve n t ru n o f f fr o m en t e r i n g st r e a m s , se w e r , or dr i n k i n g wa t e r 
su p p ly.   
Unusual Fire and Explosion Hazards  A littl e wat e r wil l cau s e an exo t h e r m i c rea c t i o n up to the tem p e r a t u r e of 
boil i n g wat e r .  Floo d i n g wit h wat e r wil l red u c e the temp e r a t u r e to safe lim i t s .   

Section 6 – ACCIDENTAL RELEASE MEASURES  
Steps to be Taken in Case Material is Released or Spilled  Avoid cr e a t i n g or ra i s i n g du s t s .  Use pro t e c t i v e 
eq u i p m e n t co n s i s t e n t wi t h th e si t u a t i o n .  Clean u p pe r s o n n e l ne e d pr o t e c t i o n ag a i n s t in h a l a t i o n of du s t s or fu m e s .  
Eye pro t e c t i o n is re q u i r e d .  If not co n t a m i n a t e d , va c u u m i n g or  wet met h o d s of cle a n u p ar e rec o m m e n d e d an d 
pr e f e r r e d .  Other w i s e , cl e a n u p ac c o r d i n g to th e sa f e ty or en v i r o n m e n t a l ha z a r d s of th e co n t a m i n a n t s .  Place in 
ap p r o p r i a t e co n t a i n e r s fo r di s p o s a l ke e p i n g ai r b o r n e pa r t i c u l a t e at a mi n i m u m .  Store in cl o s e d co n t a i n e r s f o r 
pr o p e r di s p o s a l .  Remov e al l of th e pr o d u c t to pr e v e n t a sli p p e ry con d i t i o n .  Bei n g sm a l l ro u n d ba l l s , it wi l l be ve ry  
slipp e ry if walk e d on.  D o no t le t co n t a m i n a t e d pr o d u c t ge t to dr a i n s , se w e r s , pub l i c wat e r sou r c e , or ra i n f a l l .  
Pote n t i a l fo r  cr e a t i n g st a t i c el e c t r i c i ty whe n po u r i n g any suc h sm a l l dry sol i d ma t e r i a l .  Gro u n d pe r s o n s or th e 
pr o c e s s to pr e v e n t ha n d l e r s fr o m st a t i c sh o c k s .  Do no t po u r or tr a n s f e r in an at m o s p h e r e of fl a m m a b l e va p o r s or 
ga s e s .   
Waste Disposal Methods  Consu l t Fe d e r a l , Stat e , an d Loca l re g u l a t i o n s .  Di r e c t la n d f i l l at ap p r o v e d lo c a t i o n is 
an t i c i p a t e d .  Do no t re u s e o r bu r n c o n t a i n e r s .    

Section 7 – HANDLING AND STORAGE  
Storage - Keep container sealed at all times.  Open con t a i n e r sl o w ly to av o i d cr e a t i n g or ra i s i n g du s t .  Ke e p 
co n t a i n e r ti g h t ly sea l e d cl o s e d to pr e v e n t ex p o s u r e to ai r mo i s t u r e du r i n g st o r a g e .  Wat e r mo i s t u r e in sm a l l 
am o u n t s ca n ca u s e in t e n s e he a t i n g re a c t i o n , en o u g h to bu r n sk i n an d to bo i l wa t e r , po s s i b ly to ev e n hi g h e r 
te m p e r a t u r e s .   
Precautions to be Taken in Handling and Storage  Store in co o l , dry are a ou t of di r e c t su n l i g h t .  Do no t 
p u n c t u r e , b u r n , o r s t o r e a b o v e 120 ° F ( 4 9 ° C) .    
Transfer or pouring Applications  High pot e n t i a l for cre a t i n g sta t i c ele c t r i c i ty whe n pou r i n g any suc h sma l l dr y 
sol i d ma t e r i a l .  Gr o u n d pe r s o n s or th e pr o c e s s to pr e v e n t ha n d l e r s fr o m st a t i c sh o c k s .  Do no t po u r or tr a n s f e r in 
an at m o s p h e r e of fl a m m a b l e va p o r s or ga s e s .  Where exposure exceeds the TLV, use a NIOSH/MSHA approved 
r e s p i r a t o r , g o g g l e s , r u b b e r g l o v e s , an d pr o t e c t i v e cl o t h i n g .   
Maintenance Precautions  D o no t re m o v e or de f a c e la b e l .   
Handling  Wa s h af t e r h a n d l i n g , a n d be f o r e e a t i n g , d r i n k i n g , o r us i n g t o b a c c o p r o d u c t s .    
Other Precautions  Read an d fo l l o w di r e c t i o n s an d ca u t i o n s on th e co n t a i n e r la b e l ,  an d any acc o m p a nying 
lit e r a t u r e .  Spill s co u l d ma k e fl o o r s sl i p p e ry fro m th e sma l l ro u n d ba l l s st r u c t u r e .  Use hou s e k e e p i n g an d wo r k ru l e s 
to pr e v e n t sl i p p i n g .    

Section 8 – EXPOSURE CONTROLS – PERSONAL PROTECTION  
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GENERAL  Provi d e ge n e r a l an d / o r lo c a l e xh a u s t ven t i l a t i o n to kee p exp o s u r e bel o w the thr e s h o l d lim i t val u e .  
Venti l a t i o n us e d mu s t be de s i g n e d to pr e v e n t sp o t s of du s t ac c u m u l a t i o n or re cycli n g of du s t s .  Ge n e r a l ro o m 
ven t i l a t i o n may be ade q u a t e to mai n t a i n com p o n e n t s bel o w TLV/PEL, if han d l e d at am b i e n t te m p e r a t u r e s , or in 
co v e r e d eq u i p m e n t .  Loca l ex h a u s t ve n t i l a t i o n or ot h e r en g i n e e r i n g co n t r o l s may be re q u i r e d , if am b i e n t 
te m p e r a t u r e s ar e ex c e e d e d , or if us e d in op e r a t i o n s wi t h o u t go o d ai r ci r c u l a t i o n .  It is go o d pr a c t i c e to li m i t 
exp o s u r e to any dust to the OSHA nuisa n c e dus t exp o s u r e lim i t of 10 mg/m 3 TWA.   
Apron or ot h e r bo dy cov e r i n g is re c o m m e n d e d wh e r e th e r e is a pos s i b i l i ty of re g u l a r wo r k cl o t h i n g be c o m i n g 
co n t a m i n a t e d wi t h th e pr o d u c t .  All soi l e d or di r ty clo t h i n g an d pe r s o n a l pr o t e c t i v e eq u i p m e n t sh o u l d be cl e a n e d 
b e f o r e r e u s e .   
Respiratory Protection  Provide NIOSHA/MSHA joint ly appro v e d resp i r a t o r in the abse n c e of prop e r 
en v i r o n m e n t a l co n t r o l .  If the exp o s u r e li m i t is exc e e d e d , an app r o v e d du s t ma s k sh o u l d be use d (c o n s u l t you r 
safe ty equi p m e n t sup p l i e r ) . If expo s u r e s exc e e d lim i t s by less than a fact o r of ten, use a NIOSH appro v e d , ½ mask 
fac e p i e c e res p i r a t o r for par t i c u l a t e mat t e r .  If exp o s u r e s exc e e d 10 time s the rec o m m e n d e d lim i t s , con s u l t a 
pr o f e s s i o n a l in d u s t r i a l hygie n i s t or your re s p i r a t o ry pr o t e c t i v e eq u i p m e n t su p p l i e r fo r se l e c t i o n of th e pr o p e r 
eq u i p m e n t .    
Protective Gloves  W h e r e pr o l o n g e d or re p e a t e d co n t a c t wi t h th e pr o d u c t is li k e ly, us e du s t bl o c k i n g ma t e r i a l s 
or fa b r i c s fo r pe r s o n a l pr o t e c t i v e eq u i p m e n t , gl o v e s , an d cl o t h i n g , th a t wi l l pr e v e n t re p e a t e d or pr o l o n g e d sk i n 
co n t a c t .   
Other Protective Equipment   If cont a c t with dust is like ly, eye prot e c t i o n is reco m m e n d e d .  Chemica l Dust 
Monogo g g l e s wil l pro v i d e pro t e c t i o n in mos t sit u a t i o n s .   
Other Engineering Controls  To det e r m i n e ex p o s u r e le v e l s , mo n i t o r i n g sh o u l d be pe r f o r m e d .   Eye bat h an d 
sa f e ty sho w e r st a t i o n sh o u l d be av a i l a b l e .    
Work Practices  Use eno u g h ve n t i l a t i o n to ma i n t a i n th e co n c e n t r a t i o n of th e pr o d u c t an d it s co m p o n e n t s be l o w 
th e i r ex p o s u r e l imits.  Avoid long - t e r m or re p e a t e d co n t a c t .  Clot h i n g co n t a i n i n g pr o d u c t sh o u l d be re m o v e d an d 
la u n d e r e d be f o r e re u s e .  Hig h po t e n t i a l fo r cr e a t i n g st a t i c el e c t r i c i ty whe n po u r i n g any suc h sm a l l dry sol i d 
m a t e r i a l .  Gr o u n d p e r s o n s o r th e pr o c e s s t o pr e v e n t ha n d l e r s fr o m st a t i c sh o c k s .  Do no t po u r or tr a n s f e r in an 
at m o s p h e r e of fl a m m a b l e va p o r s or ga s e s .  Sudde n re l e a s e of ho t va p o r or mi s t fr o m pr o c e s s eq u i p m e n t 
o p e r a t i n g a t el e v a t e d t e m p e r a t u r e a n d pr e s s u r e , o r su d d e n i n g r e s s o f ai r in t o h o t eq u i p m e n t u nd e r vac u u m , may 
res u l t in de c o m p o s i t i o n wi t h o u t ob v i o u s so u r c e of he a t .  All use s of th i s pr o d u c t in el e v a t e d - t e m p e r a t u r e pr o c e s s e s 
mu s t be th o r o u g h ly eva l u a t e d to es t a b l i s h an d ma i n t a i n sa f e op e r a t i n g co n d i t i o n s .   
Hygienic Practices  As with using any d ry che m i c a l pr o d u c t , av o i d co n t a c t wi t h sk i n an d av o i d br e a t h i n g du s t s , 
do no t ea t , dr i n k , or sm o k e in wo r k ar e a ; wa s h ha n d s pr i o r to ea t i n g , dr i n k i n g or us i n g re s t r o o m af t e r ha n d l i n g or 
us i n g .  Any dus ty pro d u c t ca n co n t a m i n a t e to b a c c o , ca u s i n g il l n e s s (f r o m in h a l i n g co m p o n e n t s he a t e d in to b a c c o 
sm o k e or in g e s t e d fr o m ha n d l i n g to b a c c o an d / o r fo o d pr o d u c t s ) .    

Section 9 – PHYSICAL AND CHEMICAL PROPERTIES  
Boiling Point . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NA  Speci f i c Gr a v i ty (Wa t e r =1) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.6 8  
Vapo r Pres s u r e ( m m H g a t 70° F (21° C) . . . . . . . . . . . . . . . . . . . . . . . . . NA  Perce n t Volatile by Volume (%) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NA 
Vapor De n s i ty (Air=1) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NA  Evap o r a t i o n Rate (e t h e r =1) ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NA 
VOC .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NA  Pour po i n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NA 
Solubi l i ty in Wate r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NIL  pH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Neutral when dry,  
Meltin g poi n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . >2900° F (>1600 ° C)   pH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 to 11 when wet  
Viscosity, cSt  NA  Odor th r e s h o l d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ND   
Appearance   sma l l ha r d ro u n d ba l l s (s p h e r e s ) , li g h t ta n co l o r , od o r l e s s .   

Section 10 – STABILITY AND REACTIVITY  
Incompatibility (reactivity, 
materials to avoid) 

Sudde n co n t a c t wi t h hi g h co n c e n t r a t i o n s of ch e m i c a l s ha v i n g hi g h he a t s of 
ad s o r p t i o n s u c h as ole f i n s , HCl, HF, etc .  Stron g cau s t i c s (st r o n g aci d s , str o n g 
ba s e s ) .  Wat e r , in sma l l am o u n t s , wh e n no t in des i g n e d us a g e .  

Product Chemically Stable? Yes, un d e r no r m a l te m p e r a t u r e s an d pr e s s u r e s , in se a l e d co n t a i n e r s .  
Conditions to keep Stability  Kee p dry, pr o d u c t is hygro s c o p i c  

 
Decomposition Products  Carbon mon o x i d e , car b o n dio x i d e , wat e r , and inc o m p l e t e ly burn e d 

con t a m i n a n t s pro d u c t s wou l d be exp e c t e d .   
Sensitive to mechanical impact None  
Sensitivity to static discharge 
(ESD) 

H i g h e r tha n n o r m a l po t e n t i a l to be i n g a so u r c e of ESD, as th e po u r i n g or 
tr a n s f e r of any dry sma l l so l i d pa r t i c l e s .  Gr o u n d pe r s o n s or th e pr o c e s s to 
pr e v e n t st a t i c sh o c k to pe r s o n s ha n d l i n g .   

Section 11 – TOXICOLOGICAL INFORMATION  
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LC50 Rat -  ND  
LD50 Rat 32,000 mg/K g ; ra b b i t de r m a l 2,000 mg/k g  
Reproductive Toxicity ND  
Irritancy, sensitivity Non - Ha z a r d o u s .  See oth e r sec t i o n s , 3 -  Hazard Identification, 4 -  Fi r s t Aid, an d 15 –  

Regul a t o ry Infor m a t i o n .   
Section 12 – ECOLOGICAL INFORMATION  

No ecological issues known.   
Section 13 – DISPOSAL CONSIDERATIONS  

Waste Disposal Methods  If any org a n i c ma t e r i a l is ad s o r b e d , pu t in t o se a l e d , ai r ti g h t , co n t a i n e r s to pr e v e n t 
sp o n t a n e o u s co m b u s t i o n .  Obse r v e al l wa r n i n g s an d pr e c a u t i o n s li s t e d fo r th e pr o d u c t .  Obse r v e pr o p e r sa f e ty 
and ha n d l i n g .  Do no t al l o w em p ty con t a i n e r s to be us e d fo r any pur p o s e ex c e p t to st o r e an d sh i p pr o d u c t .  
Recov e r e d pr o d u c t may be reu s e d if co m p a t i b l e wi t h us e r s pr o c e s s e s .  Conta m i n a t e d ma t e r i a l may be dis p o s e d of 
in a perm i t t e d wast e mana g e m e n t fa c i l i ty sui t a b l e fo r th e co n t a m i n a t i o n .  Do no t pu n c t u r e or bu r n co n t a i n e r s .   
Recla m a t i o n / r e cycli n g is en c o u r a g e d wh e r e po s s i b l e .  Whe r e re c l a m a t i o n is no t pr a c t i c a l , th i s pr o d u c t may be lan d 
fi l l e d wh e r e pe r m i t t e d by Fed e r a l , State , County/Provi n c i a l , an d Local re g u l a t i o n s .  Never di s p o s e by mea n s of 
pu b l i c se w e r s or dr a i n a g e .    

Section 14 – TRANSPORT INFORMATION  
Ground (US DOT) . Not Regula t e d  Vessel............................... Not Regula t e d  
Air (IATA) ............... Not Regula t e d  EEC Packing Labeling..... Not Regula t e d   

Section 15 – REGULATORY INFORMATION  
CFC, Class 1, Class 2  N  OSHA list e d  Y 
EPA -  CAA N  PROP 65 liste d  Y 
EPA -  CWA  N  RCRA listed  N 
EU Risk Phras e #’s  R36 R37 R38   SARA 313 list  N 
EU Safety Phrase #’s  S22 S26 S37 S39   TSCA listed  Y 
FDA - 21 CFR 174.5 (2) (d)  N  USDA H - 1, - 2 N 
IDLH  N  WHMIS  Y 
IARC 1  TDG  N 
NTP Y  ADR  N 
This product has been classified in accordance with hazard criteria of the CPR and the MSDS contains all the information 
required by the CPR.   

Section 16 – OTHER INFORMATION  
CAUTION Intentional misuse of this chemical product, as with any industrial chemical in contact with the body, 

can be harmful or fatal.  This includes such things as deliberately breathing, placing in mouth, swallowing, 
placing on skin, or any other body contact, or repeated, or continuous contact.  

IMS provides this information in good faith, but makes no representation as to its comprehensiveness or its accuracy.  This 
document is offered as a guide to a trained person, for appropriate precautionary handling.  Persons using the product an d 
receiving the information must exercise independent judgment in determining the appropriateness of the use and the safety 
information for their particular purpose.  IMS MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESSED OR IMPLIED, 
INCLUDING WITHOUT LIMIT ATION ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE 
WITH RESPECT TO THIS INFORMATION OR TO THE PRODUCT.  ACCORDINGLY, IMS WILL NOT BE RESPONSIBLE FOR 
DAMAGES RESULTING FROM USE OF OR RELIANCE ON THIS INFORMATION.  
ACGIH  Ame r i c a n Con f e r e n c e o f G o v e r n m e n t a l In d u s t r i a l Hyg i e n i s t s  NA Not Ap p l i c a b l e , No t Av a i l a b l e  
AKA  Als o K n o w n As, Syno nym  ND  Not D e t e r m i n e d  
CAS Che m i c a l Abs t r a c t Ser v i c e  NIL Not m e a s u r a b l e , s i g n i f i c a n t ,  n o t i c e a b l e , o r n o a f f e c t  
GRAS  Ge n e r a l ly Rec o g n i z e d As Saf e by F DA  r u l e o r l i s t i n g  NTP Nat i o n a l To x i c o l o gy Pr o g r a m  
H - 1, - 2 USDA, p l a n t p r o c e s s c h e m i c a l s t h a t d o n o t t o u c h f o o d s t u f f  OSHA  Occ u p a t i o n a l Sa f e ty a n d H e a l t h Ad m i n i s t r a t i o n  
IARC Int e r n a t i o n a l Age n cy f o r Res e a r c h o f Can c e r  p p m  p a r t s p e r m i l l i o n  
IDLH  I m m e d i a t e l y D a n g e r o u s t o Lif e o r H e a l t h , e x p o s u r e r a t e / v o l u m e  USDA  U S De p a r t m e n t o f Agr i c u l t u r e  
m g / m 3 m i l l i g r a m s p e r Cu b i c Met e r  Y Yes, Does Exists, Is Listed,  
N No, Non e , Not l i s t e d , Not K n o w n     
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Material Safety Data Sheet 

 Product Name:  SELEXSORB(R) HG ID: 1082
 

____________________________________________________________ 

* * *  Section 1 - Chemical Product and Company Identification  * * * 
 
Chemical Formula:   Mixture of activated carbon and sulfur   
Product Use:  Mercury removal   
Other Designations:    None   
  
Alcoa World Alumina LLC Phone: Health and Safety:   1-412-553-4649 
201 Isabella Street  
Pittsburgh, PA  15212-5858  
  
Manufacturer/Supplier  
Alcoa World Alumina LLC Phone: 1-318-336-9601 
Vidalia Works  
109 State Highway 131  
Vidalia, LA  71373-9701  
 
Emergency Information: 

USA: Chemtrec:  1-800-424-9300 or 1-703-527-3887               Alcoa:  1-412-553-4001  
 

* * *  Section 2 - Composition / Information on Ingredients  * * * 
 
CAS # Component Percent 
7440-44-0 Carbon, activated 85-90 
7704-34-9 Sulfur 10-15 

 
* * *  Section 3 - Hazards Identification  * * * 

 
Emergency Overview 

Pellets or granules. Black. Odorless. Material will burn if ignited. Material can burn slowly without producing visible 
smoke or flame. Combustion can generate toxic and irritating gases. Dust clouds generated during processing 
may be explosive. 

 
Potential Health Effects 
Eyes 

Can cause irritation. 
Skin 

Can cause irritation. 
Ingestion 

Can cause mild irritation. 
Inhalation 

Can cause upper respiratory tract irritation. Prolonged or repeated exposure can cause lung damage. 
 
Health Effects of Ingredients 

Carbon  Can cause irritation of eyes, mucous membranes and upper respiratory tract.  Chronic overexposures:  
Can cause scarring of the lungs.  
 
Sulfur dust  Can cause irritation of eyes, skin and respiratory tract.  Acute overexposures: Can cause sore throat 
and bronchitis. 
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Health Effects Of Additional Compounds Which May Be Formed During Processing 
On combustion, sulfur generates toxic sulfur dioxide gas. Sulfur dioxide  Can cause irritation of eyes, skin and 
respiratory tract.  Acute overexposures: Can cause difficulty breathing, narrowing of the airways, and fluid in the 
lungs (pulmonary edema).  Chronic overexposures: Can cause bronchitis, dryness in the mouth and throat, and 
erosion of dental enamel. 

 
Medical Conditions Aggravated By Exposure to the Product 

Asthma, chronic lung disease, and skin rashes.  
 

* * *  Section 4 - First Aid Measures  * * * 
 
First Aid:  Eyes 

Flush eyes with plenty of water or saline for at least 15 minutes. Consult a physician. 
First Aid:  Skin 

Wash skin with soap and water for at least 15 minutes. Consult a physician if irritation persists. 
First Aid:  Ingestion 

If swallowed, dilute by drinking large amounts of water. Never give anything by mouth to a convulsing or 
unconscious person. Do not induce vomiting. Consult a physician. 

First Aid:  Inhalation 
Remove to fresh air. If unconscious or severely injured, check for clear airway, breathing and presence of pulse. 
Perform CPR if there is no pulse or respiration. Consult a physician.  
 

* * *  Section 5 - Fire Fighting Measures  * * * 
 

Auto Ignition: 662ºF (350ºC) for granular material 
Flammable/Combustible Properties 

While not considered "flammable" or "combustible" as defined by OSHA or DOT, the material will burn if ignited. 
Activated carbons can burn under certain conditions. Material can burn slowly without producing visible smoke or 
flame. Combustion can generate toxic and irritating gases. 

Fire/Explosion 
Dust clouds generated during processing may be explosive. 

Extinguishing Media 
Use water spray (fog or fine spray) or carbon dioxide. 

Fire Fighting Equipment/Instructions 
Fire fighters should wear NIOSH approved, positive pressure, self-contained breathing apparatus and full 
protective clothing when appropriate. 
 

* * *  Section 6 - Accidental Release Measures  * * * 
 
Small/Large Spill 

Avoid generating dust. Recover using mechanical means. Wash spill area with water containing detergent. After 
complete cleaning, area may be washed down with large quantities of water.  
 

* * *  Section 7 - Handling and Storage  * * * 
 
Handling/Storage 

Avoid generating dust. Avoid eye and skin contact. Avoid all ignition sources. Store away from incompatible 
materials (See Section 10).  
 

Keep material dry. Oxygen deficiency may result when the material is stored in a confined or poorly ventilated 
space, especially when wet.  
 

Prior to shipment, material should be dry and cooled to ambient temperature. Shipment should be in closed 
containers, covered trailers, or covered hopper cars.  
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* * *  Section 8 - Exposure Controls / Personal Protection  * * * 
 
Engineering Controls 

Use with adequate ventilation.  
Personal Protective Equipment 
Respiratory Protection 

Use NIOSH-approved respiratory protection as specified by an Industrial Hygienist or other qualified professional. 
Suggested respiratory protection: N95 

Eye Protection 
Wear safety glasses/goggles to avoid eye contact. 

Skin Protection 
Wear appropriate gloves and long sleeve shirt to prevent any skin contact.  

Exposure Guidelines 
A: General Product Information 

No information available for product.  
B: Component Exposure Limits 

ACGIH and OSHA have not developed exposure limits for any of this product's components. 
C: Additional Compounds Which May be Formed During Processing 

Sulfur dioxide (7446-09-5) 
ACGIH 2 ppm TWA 
ACGIH 5 ppm STEL 
OSHA 5 ppm TWA; 13 mg/m3 TWA 

  
* * *  Section 9 - Physical & Chemical Properties  * * * 

 
Physical State:  Pellets or granules Appearance:  Black 

Boiling Point:  Not applicable Melting Point:  Not applicable 
Vapor Pressure:  <1 mm Hg @ 68ºF (20ºC) Vapor Density:  Not applicable 

Density:  Bulk: 0.55 g/cm3 (34 lb/ft3) Specific Gravity:  See Density 
Odor:  None pH Level:  6-8 (suspension in water) 

Odor Threshold:  Not applicable  Solubility in Water:  Insoluble, sulfur soluble in  
Octanol-Water Coefficient:  Not applicable organic solvents 

 
* * *  Section 10 - Chemical Stability & Reactivity Information  * * * 

 
Stability 

Stable under normal conditions of use, storage, and transportation. 
Incompatibility 

Avoid heat, strong acids and strong oxidizing agents (i.e., nitrates, chlorates, fluorine). 
Hazardous Decomposition 

Carbon monoxide, carbon dioxide and sulfur dioxide. 
Hazardous Polymerization 

Will not occur.  
 

* * *  Section 11 - Toxicological Information  * * * 
 
Health Effects of Ingredients 
A: General Product Information 

No information available for product.  
 

____________________________________________________________ 
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B: Component Analysis - LD50/LC50 
No LD50/LC50's are available for this product's components. 

Carcinogenicity 
A: General Product Information 

No information available for product.  
B: Component Carcinogenicity 

None of this product's components are listed by ACGIH, IARC, or NTP. 
 

* * *  Section 12 - Ecological Information  * * * 
 
Ecotoxicity 
A: General Product Information 

No information available for product.  
B: Component Analysis - Ecotoxicity - Aquatic Toxicity 

No ecotoxicity data was found for this product's components. 
Environmental Fate 

No information available for product.  
 

* * *  Section 13 - Disposal Considerations  * * * 
 
Disposal Instructions 

Reuse or recycle material whenever possible. Material may be disposed of at an industrial landfill.  
US EPA Waste Number & Descriptions 
A: General Product Information 

RCRA Status: Not federally regulated in the U.S. if disposed of "as is". Otherwise, characterize in accordance with 
applicable regulations (40 CFR 261 or state equivalent in the U.S.) TCLP leachate testing is recommended for 
mercury. 

B: Component Waste Numbers 
RCRA waste codes other than described under Section A may apply depending on use of product. Refer to 40 
CFR 261 or state equivalent in the U.S. 
 

* * *  Section 14 - Transportation Information  * * * 
Special Transportation 

 PSN #1 PSN #2 PSN #3 PSN #4 
Notes: (1)    
Proper Shipping Name: Not regulated    
Hazard Class: -    
UN NA Number: -    
Packing Group: -    
RQ: -    
Other - Tech Name: -    
Other - Marine Pollutant: -    

Notes: 
(1) When "Not regulated", enter the proper freight classification, "MSDS Number", and "Product Name" on the shipping paperwork.

 
Canadian TDG Hazard Class & PIN: Not Regulated. 

  

* * *  Section 15 - Regulatory Information  * * * 
 
US Federal Regulations 
A: General Product Information 

In reference to Title VI of the Clean Air Act of 1990, this material does not contain nor was it manufactured using 
ozone-depleting chemicals. 
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Material Safety Data Sheet 

Product Name:  SELEXSORB(R) HG ID: 1082
 

____________________________________________________________ 

B: Component Analysis 
None of the components are listed under SARA Section 302 (40 CFR 355 Appendix A), SARA Section 313 (40 
CFR 372.65), or CERCLA (40 CFR 302.4). 
 

SARA 311/312 Physical and Health Hazard Categories:  
Immediate (acute) Health Hazard: No 
Delayed (chronic) Health Hazard: Yes 

Fire Hazard: No 
Sudden Release of Pressure: No 

Reactive: No 
State Regulations 
A: General Product Information 

No information available for product.  
B: Component Analysis - State 
The following components appear on one or more of the following state hazardous substances lists: 

Component CAS # CA FL MA MN NJ PA 
Sulfur 7704-34-9 Yes Yes Yes No Yes Yes 

Other Regulations 
A: General Product Information 

Material meets the criteria for inclusion in WHMIS D2B. 
B: Component Analysis - WHMIS IDL 

No components are listed in the WHMIS IDL or are listed but are proprietary. 
C: Component Analysis - Inventory 

Component CAS # TSCA DSL EINECS AUST. MITI 
Carbon, activated 7440-44-0 Yes Yes Yes Yes No 
Sulfur 7704-34-9 Yes Yes Yes Yes No 

 
* * *  Section 16 - Other Information  * * * 

 
MSDS History 

Original:  February 28, 2000 
Revised:  February 20, 2003 

MSDS Status 
Reviewed on a periodic basis in accordance with Alcoa policy. No significant changes were made. 

Prepared By 
Hazardous Materials Control Committee 
Preparer:  Jon N. Peace, 412-553-2293 

MSDS System Number 
152730 

Other Information 
* Guide to Occupational Exposure Values-2002, Compiled by the American Conference of Governmental 
Industrial Hygienists (ACGIH). 
* Documentation of the Threshold Limit Values and Biological Exposure Indices, Sixth Edition, 1991, Compiled by 
the American Conference of Governmental Industrial Hygienists, Inc. (ACGIH). 
* NIOSH Pocket Guide to Chemical Hazards, U.S. Department of Health and Human Services, June 1994. 
* Dangerous Properties of Industrial Materials, Sax, N. Irving, Van Nostrand Reinhold Co., Inc., 1984. 
* Patty’s Industrial Hygiene and Toxicology: Volume II: Toxicology, 4th ed., 1994, Patty, F. A.; edited by Clayton, 
G. D. and Clayton, F. E.: New York: John Wiley & Sons, Inc. 
* TOMES CPS(TM), MICROMEDEX, Inc., 2002 
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Key-Legend:   
ACGIH  American Conference of Governmental Industrial Hygienists 
AICS  Australian Inventory of Chemical Substances 
CAS  Chemical Abstract Service 
CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act 
CFR  Code of Federal Regulations 
CPR  Cardio-pulmonary Resuscitation 
DOT  Department of Transportation 
DSL  Domestic Substances List (Canada) 
EINECS  European Inventory of Existing Commercial Chemical Substances 
EPA  Environmental Protection Act 
IARC  International Agency for Research on Cancer 
LC50  Lethal concentration (50 percent kill) 
LCLo  Lowest published lethal concentration 
LD50  Lethal dose (50 percent kill) 
LDLo  Lowest published lethal dose 
LFL  Lower Flammable Limit 
MITI  Ministry of International Trade & Industry 
NFPA  National Fire Protection Association 
NIOSH  National Institute for Occupational Safety and Health 
NTP  National Toxicology Program 
OEL  Occupational Exposure Limit 
OSHA  Occupational Safety and Health Administration 
PEL  Permissible Exposure Limit 
PIN  Product Identification Number 
PSN  Proper Shipping Name 
RCRA  Resource Conservation and Recovery Act 
SARA  Superfund Amendments and Reauthorization Act 
STEL  Short Term Exposure Limit 
TCLP  Toxic Chemicals Leachate Program 
TDG  Transportation of Dangerous Goods 
TLV  Threshold Limit Value 
TSCA  Toxic Substance Control Act 
TWA  Time Weighted Average 
UFL  Upper Flammable Limit 
WHMIS  Workplace Hazardous Materials Information System 
atm  atmosphere 
cm  centimeter 
g, gm  gram 
in  inch 
kg  kilogram 
lb  pound 
m  meter 
mg  milligram 
ml, ML  milliliter 
mm  millimeter 
mppcf  million particles per cubic foot 
n.o.s.  not otherwise specified 
ppb  parts per billion 
ppm  parts per million 
psia  pounds per square inch absolute 
u  micron 
ug  microgram   

 
INFORMATION HEREIN IS GIVEN IN GOOD FAITH AS AUTHORITATIVE AND VALID; HOWEVER, NO 
WARRANTY, EXPRESS OR IMPLIED, CAN BE MADE. 

 
 

This is the end of MSDS # 1082 
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SELEXSORB  HG 

  C A U T I O N  

Hazards:  Can cause irritation of the eyes, skin and upper respiratory tract. Dust clouds 
generated during processing may be explosive. Material can burn slowly without 
producing visible smoke or flame. 
Chronic overexposure to carbon dust may cause scarring of lungs. 
Overexposures to sulfur can cause sore throat and bronchitis. 
Combustion can generate sulfur dioxide gas. Overexposures to sulfur dioxide can 
cause difficulty breathing, narrowing of the airways and fluid in the lung (pulmonary 
edema). 

Precautions:  Avoid eye and skin contact. Avoid generating dust. Use with adequate 
ventilation. Keep material dry. Avoid ignition sources. 
Wear appropriate eye and skin protection to prevent contact. Use appropriate 
respiratory protection (N95) in case of inadequate ventilation. 

First aid:  EYES: Flush eyes with plenty of water or saline for at least 15 minutes. 
Consult a physician.  SKIN: Wash skin with soap and water for at least 15 minutes. 
Consult a physician if irritation persists.  INGESTION: If swallowed, dilute by drinking 
large amounts of water. Never give anything by mouth to a convulsing or unconscious 
person. Do not induce vomiting. Consult a physician.  INHALATION: Remove to fresh 
air. If unconscious or severely injured, check for clear airway, breathing and presence 
of pulse. Perform CPR if there is no pulse or respiration. Consult a physician. 
Read Alcoa Material Safety Data Sheet No. 1082 for more information about use and 
disposal. 
Emergency Phone:  (412) 553-4001. 
INGREDIENTS: CAS NUMBERS: 
Carbon, activated (7440-44-0) 
Sulfur (7704-34-9) 
 
Alcoa World Alumina LLC 
201 Isabella Street, Pittsburgh, PA 15212-5858   USA  

02/03  1082 
A
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AB 
MATERIAL SAFETY DATA SHEET 

ETHYLENE 
DATE: April 2001  

1 PRODUCT AND COMPANY IDENTIFICATION 

PRODUCT IDENTIFICATION 
Product Name ETHYLENE 
Chemical Formula C2H4. 

Trade Name Ethylene 
Colour Coding Purple body with a Red (A.11) shoulder. 
Valve Neriki – Brass 5/8 inch BSP left hand and 

female valve 
Company Identification African Oxygen Limited 
  23 Webber Street 
  Johannesburg, 2001 
  Tel. No:  (011) 490-0400 
  Fax  No:  (011) 490-0506 

2 COMPOSITION/INFORMATION ON INGREDIENTS 
Chemical Name Ethylene 
Chemical Family Unsaturated hydrocarbon 
CAS No. 74-85-1 
UN No. 1962 
ERG No. 116P 
Hazchem Warning 2 A Flammable gas 

3 HAZARDS IDENTIFICATION 

Main Hazards. All Cylinders are portable gas containers,  and must be 
regarded as pressure vessels at all times. The hazardous 
properties of Ethylene are its flammability, and its potential to 
cause asphyxia by displacement of air, with the resultant lowering 
of the oxygen content below that necessary to support life. 

Adverse Health effects. Prolonged inhalation of substantial concentrations 
results in unconsciousness; light and moderate anaesthesia is 
attained, and deep anaesthesia seldom occurs.  Inhalation is fatal 
only if the gas acts as a simple asphyxiant, depriving the body of 
necessary oxygen.  Direct contact with liquid form can cause 
frostbite and freeze-burns in exposed tissues. 

Chemical hazards. No hazardous decomposition compounds formed. 
Biological Hazards. No deleterious action by Ethylene on circulatory, 

respiratory, or other systems or organs has been observed.  
Exhalation eliminates the major portion of Ethylene within 
minutes, although complete de-saturation from body fat takes 
several hours. 

Vapour Inhalation. Effects of oxygen deficiency resulting from simple 
asphyxiants may include:  rapid breathing, diminished mental 
alertness, impaired muscular co-ordination, faulty judgement, 
depression of all sensations, emotional instability, and fatigue.  
As asphyxiation progresses, nausea, vomiting, prostration, and 
loss of consciousness may result, eventually leading to 
convulsions, coma, and death. 

Eye contact. The gas has no known effect.  Contact with 
evaporating liquid may cause tissue freezing. 

Skin contact. Contact with rapidly evaporating liquid can cause 
cryogenic “burns” or frostbite.  Frostbite effects 
are a change in colour of the skin to grey or white, 
possibly followed by blistering. 

Ingestion. None known.  Ingestion is unlikely. 

4 FIRST AID MEASURES 
Prompt medical attention is mandatory in all cases of overexposure to 
Ethylene.  Rescue personnel should be equipped with self-contained 
breathing apparatus.  Victims should be assisted to an uncontaminated 
area and inhale fresh air.  Quick removal from the contaminated area 
is most important.  If breathing has stopped administer artificial 
resuscitation and supplemental oxygen.  Further treatment should be 
symptomatic and supportive.  Keep patient warm and quiet. 
Eye contact. In case of cryogenic burns caused by evaporating liquid, 

do not apply ointment or oil into the eyes without medical 
advice.  Do not wash the eyes with hot or even tepid water.  
Remove victim from the source of contamination.  Open 
eyelids wide to allow liquid to evaporate.  If pain is present, 
refer the victim to an ophthalmologist for treatment and 
follow up.  If the patient cannot tolerate light, protect the eyes 
with a light bandage. 

Skin contact. For dermal contact or frostbite, flush affected area with 
lukewarm water.  Do not use hot water.  A physician should 

see the patient promptly if the cryogenic “burn” has resulted 
in blistering of the dermal surface, or deep tissue freezing. 

5 FIRE FIGHTING MEASURES 

Extinguishing media. Carbon dioxide, dry chemical or water spray. 
Specific hazards. Highly flammable.  May form explosive gas mixtures 

with air.  Is a simple asphyxiant. 
Emergency actions. If possible, shut off gas flow at source.  Evacuate 

area.  Post warnings to prevent persons from approaching with lit 
cigarettes or open flames.  Using water, keep all cylinders in the 
vicinity of the fire cool.  Remove cylinders from the vicinity of 
the fire if possible.  CONTACT THE NEAREST AFROX 
BRANCH. 

Protective clothing. Exposed fire fighters should wear approved self-
contained breathing apparatus with full face mask. 
Safety gloves and safety shoes or boots should 
be worn when handling cylinders. 

Environmental precautions. As the gas is lighter than air, ensure that it is 
not trapped in confined spaces.  This could lead to the formation 
of a highly explosive gas-air mixture.  Ventilate all confined 
spaces using forced-draught if necessary.  Ensure that all 
electrically powered equipment is flameproof. 

6 ACCIDENTAL RELEASE MEASURES 

Personal precautions. As Ethylene is a simple asphyxiant care should be 
taken when entering confined spaces where leaks have occurred.  
Do not enter any potentially hazardous area with any source of 
ignition, such as a lit cigarette or match. 

Environmental precaution. Ethylene does not pose a hazard to the 
environment.  An explosive gas-air mixture could be formed 
when leaks occur, so eliminate all forms of ignition. 

Small spills. Small leaks should be extinguished by shutting off the source 
of supply, e.g. closing the valve on the cylinder, or tightening the 
gland nut where appropriate.  If unable to stop small leaks the 
cylinder should be moved into the open, well away from any 
source of ignition.  Should a small leak have ignited, use a multi-
purpose dry powder or carbon dioxide extinguisher.  Should there 
be no extinguisher available, a welders glove or heavy cloth, 
soaked in water, may be used to extinguish the flame. 

Large spills. Stop the source if it can be done without risk.  Eliminate all 
sources of ignition and static discharges.  Restrict access to the 
area until completion of the clean-up procedure.  Post relevant 
warning signs.  Wear adequate protective clothing when working 
near the source of the leak.  Ventilate the area using forced 
draught if necessary.  Ensure  that all equipment is flameproof. 

7 HANDLING AND STORAGE 

Do not allow cylinders to slide or come into contact with sharp edges.  
Ethylene cylinders may be stacked horizontally provided that they are 
firmly secured at each end to prevent rolling.  Ensure that equipment is 
adequately earthed.  Conspicuous signs should be posted in the 
storage area forbidding smoking or the use of naked lights.  Use the 
“first in - first out” inventory system to prevent full cylinders from 
being stored for excessive periods of time.  Compliance with all 
relevant legislation is essential.  Keep away from children. 

8 EXPOSURE CONTROLS/PERSONAL PROTECTION 

Occupational exposure hazards. Except for its flammability, and its 
property of causing asphyxiation by lowering the oxygen 
content of the atmosphere, Ethylene is not hazardous.  Its 
maximum permissible limit in workroom air should not 
exceed 5 500 ppm, 20%  of the lower flammable limit. 

Engineering control measures. Engineering control measures are 
preferred to reduce exposures.  General methods include 
mechanical ventilation, process or personal enclosure, and 
control of process conditions.  Administrative controls and 
personal protective equipment may also be required.  Use a 
suitable flameproof ventilation system separate from other 
exhaust ventilation systems.  Exhaust direct to outside supply 
sufficient replacement air to make up for air removed by 
exhaust system. 

Personal protection. Use self contained breathing apparatus when 
 fighting large fires. 

Eyes. Use safety glasses when working with cylinders. 



Hands. Use suitable protective gloves when working 
with cylinders. 

Feet. Wear protective footwear when working with 
cylinders. 

Skin. No known effect. 

 

9 PHYSICAL AND CHEMICAL PROPERTIES 

PHYSICAL DATA 
Chemical Symbol C2H4 

Molecular Weight 28,054 
Specific volume @ 20°C & 101,325 kPa 858,3 ml/g 
Relative density of gas @ 101,325 kPa (Air=1) 0,908 
Critical temperature 9,9°C 
Flammability limits in air  3,1 - 32,0% (by vol) 
Autoignition temperature  490°C 
Colour  None 
Taste  Sweet 
Odour  Musty 

10 STABILITY AND REACTIVITY 

Conditions to avoid. Overheating of cylinders.  Keep sparks and 
flames away from cylinder, and under no circumstances allow 
a torch flame to come into contact with any part of the 
cylinder.  Never test for leaks with a flame.  Use soapy water 
when testing for leaks.  Never use cylinders as rollers or 
supports, or for any other purposes other than the storing of 
Ethylene. 

Incompatible materials. Ethylene is non-corrosive and may be 
contained in ambient temperatures by most common metals 
used in installations designed to have sufficient strength for 
the working pressures involved. 

Hazardous Decomposition Products. No hazardous compounds are 
formed when Ethylene/air mixtures are completely 
combusted. 

11 TOXICOLOGICAL INFORMATION 

Acute Toxicity No known effect. 
Skin & eye contact No known effect. 
Chronic Toxicity No known effect. 
Carcinogenicity No known effect. 
Mutagenicity No known effect. 
Reproductive Hazards No known effect 

12 ECOLOGICAL INFORMATION 

As Ethylene is lighter than air it will disperse rapidly in open areas.  It 
does not pose a hazard to the ecology. 

13 DISPOSAL CONSIDERATIONS 

Disposal Methods. Small amounts may be blown to the atmosphere 
under controlled conditions.  No sources of ignition should be 
in the vicinity.  Large amounts should only be handled by the 
gas supplier. 

Disposal of packaging. The disposal of containers must only be 
handled by the gas supplier. 

14 TRANSPORT INFORMATION 

ROAD TRANSPORTATION 

UN No. 1962 
Class 2.1 

Danger group Flammable gas 
ERG No 116P 
Hazchem warning 2 A Flammable gas 
 
SEA TRANSPORTATION 
IMDG 1962 
Class 2.1 
Label Flammable toxic gas 
AIR TRANSPORTATION 
ICAO/IATA Code 1962 
Class  2.1 
Subsidiary risk Flammable gas 
Packaging instructions 
-  Cargo 200 
-  Passenger Forbidden 
Maximum quantity allowed 
-  Cargo 150 kg 
-  Passenger Forbidden 

15 REGULATORY INFORMATION 

EEC Hazard class Flammable gas 
Risk phrases R11 Highly flammable 
 R18 In use may form flammable explosive 

vapour-air mixture 
 R20 Harmful by inhalation 
 R34 Liquid causes burns 
 R41 Liquid could cause severe damage to 

eyes 
 R44 Risk of explosion if heated under 

confinement 
Safety phrases S2 Keep out of reach of children 
 S3 Keep in a cool place 
 S9 Keep container in a well-ventilated place 
 S16 Keep away from sources of ignition 
 S33 Take precautionary measures against 

static discharges 
 S36 Wear suitable protective clothing 
 S51 Use only in well ventilated areas 
National legislation None 
Refer to SABS 0265 for explanation of the above 

16 OTHER INFORMATION 

Bibliography 
Compressed Gas Association, Arlington, Virginia 
Handbook of Compressed Gases - 3rd Edition 
Matheson.  Matheson Gas Data Book - 6th Edition 
SABS 0265 - Labelling of Dangerous Substances 

17 EXCLUSION OF LIABILITY 

Information contained in this publication is accurate at the date of 
publication.  The company does not accept liability arising from the 
use of this information, or the use, application, adaptation or process 
of any product described herein. 
 
 
 
 
 
 
 

AB   A member of The AFROX Group 
The Stripe Symbol and the word AFROX are AFROX Group Trademarks. 

For product and safety enquiries please phone 
EMERGENCY N°: 0860020202 (24 hr) 
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MFA Oil Company 
One Ray Young Drive 
Columbia, Missouri 65201           
573-442-0171                        

Propane 
                                                        
BEGIN MSDS NCR19690 
------------------------------------------------------------------------------ 
SECTION 1     CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 
------------------------------------------------------------------------------ 
 
National Cooperative Refinery Association    EMERGENCY RESPONSE 
1391 Iron Horse Road                         CHEMTREC: 1-800-424-9300 (USA) 
McPherson, KS 67460 
(316) 241-2340 
 
SUBSTANCE: PROPANE 
 
TRADE NAMES/SYNONYMS: 
N-PROPANE; DIMETHYLMETHANE; PROPYL HYDRIDE; R-290; PROPYLHYDRIDE; LIQUEFIED 
PETROLEUM GAS; LPG; C3H8; UN 1978; STCC 4905781; NCR19690; RTECS TX2275000 
 
CHEMICAL FAMILY: hydrocarbons, aliphatic 
 
CREATION DATE: Sep 12 1994 
REVISION DATE: Dec 11 2001 
 
------------------------------------------------------------------------------ 
SECTION 2     COMPOSITION, INFORMATION ON INGREDIENTS 
------------------------------------------------------------------------------ 
 
COMPONENT: PROPANE 
CAS NUMBER: 74-98-6 
EC NUMBER (EINECS): 200-827-9 
EC INDEX NUMBER: 601-003-00-5 
PERCENTAGE: 100 
 
------------------------------------------------------------------------------ 
SECTION 3     HAZARDS IDENTIFICATION 
------------------------------------------------------------------------------ 
 
NFPA RATINGS (SCALE 0-4):  HEALTH=1  FIRE=4  REACTIVITY=0 
 
 
 
EMERGENCY OVERVIEW: 
PHYSICAL DESCRIPTION: Colorless gas with a characteristic natural gas odor. 
MAJOR HEALTH HAZARDS: central nervous system depression, difficulty breathing 
PHYSICAL HAZARDS: Flammable gas. May cause flash fire. 
 
POTENTIAL HEALTH EFFECTS: 



INHALATION: 
  SHORT TERM EXPOSURE: nausea, vomiting, irregular heartbeat, headache, 
  symptoms of drunkenness, disorientation, suffocation, convulsions, coma 
  LONG TERM EXPOSURE: same as effects reported in short term exposure 
SKIN CONTACT: 
  SHORT TERM EXPOSURE: blisters, frostbite 
  LONG TERM EXPOSURE: no information on significant adverse effects 
EYE CONTACT: 
  SHORT TERM EXPOSURE: frostbite, blurred vision 
  LONG TERM EXPOSURE: no information is available 
INGESTION: 
  SHORT TERM EXPOSURE: frostbite 
  LONG TERM EXPOSURE: no information is available 
 
CARCINOGEN STATUS: 
OSHA: No 
NTP: No 
IARC: No 
------------------------------------------------------------------------------ 
SECTION 4     FIRST AID MEASURES 
------------------------------------------------------------------------------ 
 
INHALATION: If adverse effects occur, remove to uncontaminated area. Give 
  artificial respiration if not breathing. If breathing is difficult, oxygen 
  should be administered by qualified personnel. Get immediate medical 
  attention. 
 
SKIN CONTACT: If frostbite or freezing occur, immediately flush with plenty of 
  lukewarm water (105-115 F; 41-46 C). DO NOT USE HOT WATER. If warm water is 
  not available, gently wrap affected parts in blankets. Get immediate medical 
  attention. 
 
EYE CONTACT: Flush eyes with plenty of water. 
 
INGESTION: If a large amount is swallowed, get medical attention. 
 
NOTE TO PHYSICIAN: For inhalation, consider oxygen. 
 
------------------------------------------------------------------------------ 
SECTION 5     FIRE FIGHTING MEASURES 
------------------------------------------------------------------------------ 
 
FIRE AND EXPLOSION HAZARDS: Severe fire hazard. Severe explosion hazard. 
  Vapor/air mixtures are explosive. The vapor is heavier than air. Vapors or 
  gases may ignite at distant ignition sources and flash back. Electrostatic 
  discharges may be generated by flow or agitation resulting in ignition or 
  explosion. 
 
EXTINGUISHING MEDIA: carbon dioxide, regular dry chemical 
 
 
Large fires: Flood with fine water spray. 
 
FIRE FIGHTING: Move container from fire area if it can be done without risk. 
  Cool containers with water spray until well after the fire is out. Stay away 
  from the ends of tanks. For fires in cargo or storage area: Cool containers 



  with water from unmanned hose holder or monitor nozzles until well after 
  fire is out. If this is impossible then take the following precautions: Keep 
  unnecessary people away, isolate hazard area and deny entry. Let the fire 
  burn. Withdraw immediately in case of rising sound from venting safety 
  device or any discoloration of tanks due to fire. For tank, rail car or tank 
  truck: Stop leak if possible without personal risk. Let burn unless leak can 
  be stopped immediately. For smaller tanks or cylinders, extinguish and 
  isolate from other flammables. Evacuation radius: 800 meters (1/2 mile). 
  Stop flow of gas. 
 
FLASH POINT: -157 F (-105 C) 
LOWER FLAMMABLE LIMIT: 2.1% 
UPPER FLAMMABLE LIMIT: 9.5% 
AUTOIGNITION: 842 F (450 C) 
 
------------------------------------------------------------------------------ 
SECTION 6     ACCIDENTAL RELEASE MEASURES 
------------------------------------------------------------------------------ 
 
OCCUPATIONAL RELEASE: 
Avoid heat, flames, sparks and other sources of ignition. Do not touch spilled 
material. Stop leak if possible without personal risk. Reduce vapors with 
water spray. Keep unnecessary people away, isolate hazard area and deny entry. 
Remove sources of ignition. Ventilate closed spaces before entering. 
 
------------------------------------------------------------------------------ 
SECTION 7     HANDLING AND STORAGE 
------------------------------------------------------------------------------ 
 
STORAGE: Store and handle in accordance with all current regulations and 
standards. Subject to storage regulations: U.S. OSHA 29 CFR 1910.110. 
Grounding and bonding required. Keep separated from incompatible substances. 
 
------------------------------------------------------------------------------ 
SECTION 8     EXPOSURE CONTROLS, PERSONAL PROTECTION 
------------------------------------------------------------------------------ 
EXPOSURE LIMITS: 
PROPANE: 
    1000 ppm (1800 mg/m3) OSHA TWA 
    2500 ppm ACGIH TWA 
    1000 ppm (1800 mg/m3) NIOSH recommended TWA 10 hour(s) 
    1800 mg/m3 (1000 ml/m3) DFG MAK (peak limitation category-IV) 
 
    MEASUREMENT METHOD: Combustible gas meter; NIOSH II(2) # S87 
 
  LIQUIFIED PETROLEUM GAS (LPG): 
    1000 ppm (1800 mg/m3) OSHA TWA 
    1000 ppm ACGIH TWA 
    1000 ppm (1800 mg/m3) NIOSH recommended TWA 10 hour(s) 
    1000 ppm (1750 mg/m3) UK OES TWA 
    1250 ppm (2180 mg/m3) UK OES STEL 
    MEASUREMENT METHOD: Combustible gas meter; NIOSH II(2) # S93 
 
VENTILATION: Ventilation equipment should be explosion-resistant if explosive 
  concentrations of material are present. Ensure compliance with applicable 
  exposure limits. 



 
EYE PROTECTION: Wear splash resistant safety goggles with a faceshield. 
  Provide an emergency eye wash fountain and quick drench shower in the 
  immediate work area. 
 
CLOTHING: For the gas: Protective clothing is not required. For the liquid: 
  Wear appropriate protective, cold insulating clothing. 
 
GLOVES: Wear insulated gloves. 
 
RESPIRATOR: The following respirators and maximum use concentrations are drawn 
  from NIOSH and/or OSHA. 
2100 ppm 
  Any supplied-air respirator. 
  Any self-contained breathing apparatus with a full facepiece. 
Escape - 
  Any appropriate escape-type, self-contained breathing apparatus. 
For Unknown Concentrations or Immediately Dangerous to Life or Health - 
  Any supplied-air respirator with full facepiece and operated in a 
    pressure-demand or other positive-pressure mode in combination with a 
    separate escape supply. 
  Any self-contained breathing apparatus with a full facepiece. 
 
------------------------------------------------------------------------------ 
SECTION 9     PHYSICAL AND CHEMICAL PROPERTIES 
------------------------------------------------------------------------------ 
 
PHYSICAL DESCRIPTION: Colorless gas with a characteristic natural gas odor. 
MOLECULAR WEIGHT: 44.11 
MOLECULAR FORMULA: C-H3-C-H2-C-H3 
BOILING POINT: -44 F (-42 C) 
FREEZING POINT: -310 F (-190 C) 
VAPOR PRESSURE: 6536 mmHg @ 20 C 
VAPOR DENSITY (air=1): 1.55 
SPECIFIC GRAVITY (water=1): 0.5853 @ -45 C 
WATER SOLUBILITY: very slightly soluble 
PH: Not applicable 
VOLATILITY: 100% 
ODOR THRESHOLD: 5000-20000 ppm 
EVAPORATION RATE: Not applicable 
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not applicable 
SOLVENT SOLUBILITY: 
  Soluble: absolute alcohol, ether, chloroform, benzene, turpentine 
 
------------------------------------------------------------------------------ 
SECTION 10    STABILITY AND REACTIVITY 
------------------------------------------------------------------------------ 
 
REACTIVITY: Stable at normal temperatures and pressure. 
 
CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. 
  Minimize contact with material. Containers may rupture or explode if exposed 
  to heat. 
 
INCOMPATIBILITIES: oxidizing materials, combustible materials 
 



PROPANE: 
  BARIUM PEROXIDE: Violent exothermic reaction. 
  CHLORINE DIOXIDE: Spontaneous explosion. 
  PLASTICS, RUBBER, COATINGS: Attacked by liquid propane. 
  OXIDIZERS (STRONG): Fire and explosion hazard. 
 
HAZARDOUS DECOMPOSITION: 
  Thermal decomposition products: oxides of carbon 
 
POLYMERIZATION: Will not polymerize. 
 
------------------------------------------------------------------------------ 
SECTION 11    TOXICOLOGICAL INFORMATION 
------------------------------------------------------------------------------ 
 
PROPANE: 
TARGET ORGANS: central nervous system 
ADDITIONAL DATA: Stimulants such as epinephrine may induce ventricular 
  fibrillation. 
 
HEALTH EFFECTS: 
INHALATION: 
  ACUTE EXPOSURE: 
    PROPANE: Brief exposure to 10,000 ppm caused no symptoms in human 
    subjects; 100,000 ppm produced slight dizziness in a few minutes but was 
    not noticeably irritating to the nose or respiratory tract. High levels 
    may produce disorientation, excitation, excessive salivation, headache and 
    vomiting. In primates, 100,000 ppm produced some myocardial effects and at 
    200,000 ppm aggravation of these parameters and respiratory depression. 
    Concentations of 100,000 ppm in mice and 150,000 ppm in dogs appear to 
    produce no arrhythmia but weak cardiac sensitization. Simple asphyxiants 
    at concentrations of 33% may cause rapid respiration, dyspnea and reduced 
    mental alertness and muscle coordination. Concentrations of 75% may 
    produce nausea, vomiting, prostration, unconsciousness, convulsions, deep 
    coma and death. 
 
  CHRONIC EXPOSURE: 
    PROPANE: Repeated contact may result in symptoms as described in acute 
    exposure. 
 
SKIN CONTACT: 
  ACUTE EXPOSURE: 
    PROPANE: No adverse effects have been reported from the gas. Due to rapid 
    evaporation, the liquid may cause frostbite with redness, tingling and 
    pain or numbness. In more severe cases, the skin may become hard and white 
    and develop blisters. 
 
  CHRONIC EXPOSURE: 
    PROPANE: No adverse effects reported. 
 
 
 
 
 
EYE CONTACT: 
  ACUTE EXPOSURE: 



    PROPANE: Vapor concentrations of 100,000 ppm were not noticeably 
    irritating to the eyes. Due to rapid evaporation, the liquid may cause 
    frostbite with redness, pain and blurred vision. 
 
  CHRONIC EXPOSURE: 
    PROPANE: No data available. 
 
INGESTION: 
  ACUTE EXPOSURE: 
    PROPANE: Ingestion of a gas is unlikely. If the liquid is swallowed, 
    frostbite damage of the lips, mouth and mucous membranes may occur. 
 
  CHRONIC EXPOSURE: 
    PROPANE: No data available. 
 
------------------------------------------------------------------------------ 
SECTION 12    ECOLOGICAL INFORMATION 
------------------------------------------------------------------------------ 
 
Not available 
 
------------------------------------------------------------------------------ 
SECTION 13    DISPOSAL CONSIDERATIONS 
------------------------------------------------------------------------------ 
 
Subject to disposal regulations: U.S. EPA 40 CFR 262. Hazardous Waste 
  Number(s): D001. Dispose in accordance with all applicable regulations. 
 
------------------------------------------------------------------------------ 
SECTION 14    TRANSPORT INFORMATION 
------------------------------------------------------------------------------ 
 
U.S. DOT 49 CFR 172.101: 
  PROPER SHIPPING NAME: Propane see also Petroleum gases, liquefied. 
  ID NUMBER: UN1978 
  HAZARD CLASS OR DIVISION: 2.1 
 
CANADIAN TRANSPORTATION OF DANGEROUS GOODS: No classification assigned. 
 
LAND TRANSPORT ADR/RID: 
  PROPER SHIPPING NAME: Propane/Propane, technically pure 
  UN NUMBER: UN1978 
  ADR/RID CLASS: 2 
  CLASSIFICATION CODE: 2F 
 
AIR TRANSPORT IATA/ICAO: No classification assigned. 
 
MARITIME TRANSPORT IMDG: 
  PROPER SHIPPING NAME: Propane 
  UN NUMBER: UN1978 
  IMDG CLASS: 2.1 
 
 
 
 
------------------------------------------------------------------------------ 



SECTION 15    REGULATORY INFORMATION 
------------------------------------------------------------------------------ 
 
U.S. REGULATIONS: 
  CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4): Not regulated. 
 
  SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.30): 
    Not regulated. 
 
  SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.40): 
    Not regulated. 
 
  SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370.21): 
    ACUTE: Yes 
    CHRONIC: No 
    FIRE: Yes 
    REACTIVE: No 
    SUDDEN RELEASE: Yes 
 
  SARA TITLE III SECTION 313 (40 CFR 372.65): Not regulated. 
 
  OSHA PROCESS SAFETY (29CFR1910.119): Not regulated. 
 
STATE REGULATIONS: 
  California Proposition 65: Not regulated. 
 
CANADIAN REGULATIONS: 
  WHMIS CLASSIFICATION: Not determined. 
 
EUROPEAN REGULATIONS: 
  EC CLASSIFICATION (ASSIGNED): 
    F+ Extremely Flammable 
 
    EC Classification may be inconsistent with independently-researched data. 
 
  DANGER/HAZARD SYMBOL: 
    F+ Extremely Flammable 
 
  EC RISK AND SAFETY PHRASES: 
    R 12           Extremely flammable. 
 
    S 2            Keep out of reach of children. 
    S 9            Keep container in a well-ventilated place. 
    S 16           Keep away from sources of ignition - No smoking. 
 
GERMAN REGULATIONS: 
  WATER HAZARD CLASS (WGK): 
    STATE OF CLASSIFICATION: VwVwS 
    CLASSIFICATION UNDER HAZARD TO WATER: 0 
 
NATIONAL INVENTORY STATUS: 
  U.S. INVENTORY (TSCA): Listed on inventory. 
 
  TSCA 12(b) EXPORT NOTIFICATION: Not listed. 
 
 



------------------------------------------------------------------------------ 
SECTION 16    OTHER INFORMATION 
------------------------------------------------------------------------------ 
 
Copyright 1984-2002 MDL Information Systems, Inc. All rights reserved. 
 
THIS INFORMATION WAS OBTAINED FROM SOURCES WHICH NCRA BELIEVES ARE RELIABLE. 
NO WARRANTY OF MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE, OR ANY 
OTHER WARRANTY, IS EXPRESSED OR IMPLIED REGARDING THIS INFORMATION OR PRODUCT, 
RESULTS FROM USE THEREOF OR THE SAFETY OR HAZARDS RELATED THERETO. PERSONS 
USING THIS PRODUCT SHOULD DETERMINE THE PRODUCT'S SUITABILITY FOR THEIR 
PARTICULAR PURPOSE AND ASSUME THE RISK OF USE THEREOF. 
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Solutia Inc. 
 

Material Safety Data Sheet 
 
 
1.  PRODUCT AND COMPANY IDENTIFICATION 
 
Product name:   THERMINOL® 55   Heat transfer fluid  

  
 
Reference Number:   000000000196  Date:   10/21/2002  

 
 
Company Information:   
 

   

 
United States:   Canada:   
Solutia Inc. Solutia Canada Inc. 
575 Maryville Center Drive,  P.O. Box 66760  6800 St. Patrick Street  
St. Louis,  MO   63166-6760 LaSalle,  PQ  H8N 2H3  
Emergency telephone:  Chemtrec: 1-800-424-9300  Emergency telephone:  CANUTEC: 1-613-996-6666  
Non-Emergency telephone:  1-314-674-6661 Non-Emergency telephone: 1-314-674-6661 

 
Mexico:   Brazil: 
Solutia MEXICO, S. DE R.L. DE C.V. Solutia Brazil Ltd. 
Blvd. Manuel Avila Camacho No. 40 Piso 12 Colonia Lomas 
de Chapultepec 

Avenue Jorge Bei Maluf, 2105  
CEP 08686-000 Suzano, SP 

Edificio Torre Esmeralda11000 Mexico, D.F. 
Emergency telephone:  SETIQ: (in Mexico) 01-800-002-1400 
Non-Emergency telephone:  (in Mexico) 555-202-5600   

Emergency telephone: 0800 193-190 
Non-Emergency telephone: 5511 4745-8569 

 
 
2.  COMPOSITION/INFORMATION ON INGREDIENTS 
 

Components CAS No. Average 
concentration 

Concentration 
range 

Units 

benzene, C14-30-alkyl derivs 68855-24-3 100.0  % 
 
 
3.  HAZARDS IDENTIFICATION 
 
EMERGENCY OVERVIEW  
 

Form:    liquid   
Colour:   clear  to  yellow 
Odour:   characteristic   

 
WARNING STATEMENTS  
 

CAUTION! 
May cause eye irritation 
May cause skin irritation 
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May cause respiratory tract irritation 
  

POTENTIAL HEALTH EFFECTS  
 
Likely routes of exposure:  
  

eye and skin contact  
inhalation  
 

Eye contact:   Moderately irritating to eyes.  
 

Skin contact:   Moderately irritating to skin.  
No more than slightly toxic if absorbed.  
Repeated contact may cause a drying, solvent like action on the skin.  
 

Inhalation:   Elevated processing temperatures may cause release of vapours which are 
irritating if inhaled.  
Significant adverse health effects are not expected to develop under normal 
conditions of exposure.  
No more than slightly toxic if inhaled.  
 

Ingestion:   No more than slightly toxic if swallowed.  
Significant adverse health effects are not expected to develop if only small 
amounts (less than a mouthful) are swallowed.  
 

Signs and symptoms of 
overexposure:   

headache  
dizziness/incoordination  
nausea/vomiting  
loss of consciousness  
vertigo  
confusion  
anxiety  
laboured breathing  
drowsiness  
 

 
Refer to Section 11 for toxicological information. 
 
4.  FIRST AID MEASURES 
 
If in eyes:   Immediately flush with plenty of water.  

If easy to do, remove any contact lenses.  
Remove material from skin and clothing.  
Get medical attention if irritation persists.  
 

If on skin:   Immediately flush the area with plenty of water.  
Remove contaminated clothing.  
Get medical attention.  
Wash clothing before reuse.  
 

If inhaled:   Remove patient to fresh air.  
If not breathing, give artificial respiration.  
If breathing is difficult give oxygen.  
Remove material from eyes, skin and clothing.  
 

If swallowed:   Immediate first aid is not likely to be required.  
A physician or Poison Control Center can be contacted for advice.  
Wash heavily contaminated clothing before reuse.  
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5.  FIRE FIGHTING MEASURES 
 
 
Flash point:   177 C      Cleveland Open Cup 
 
Fire point: 
   

218 C Cleveland Open Cup 
 

Autoignition temperature:           343 C      ASTM E-659 
 
Hazardous products of combustion: 
 

carbon dioxide; carbon monoxide (CO); soot; smoke; hydrocarbons 
 

Extinguishing media: 
   

Water spray, foam, dry chemical, or carbon dioxide  
  

Unusual fire and explosion hazards: 
   

None known  
 

Fire fighting equipment: 
   

Firefighters, and others exposed, wear self-contained breathing apparatus. 
Equipment should be thoroughly decontaminated after use. 
 

Miscellaneous advice: This product is not classified as a fire-resistant heat transfer fluid. 
Precautions to avoid sources of ignitions should be taken. 
 

6.  ACCIDENTAL RELEASE MEASURES 
 
Personal precautions: 
   

Use personal protection recommended in section 8.  
 

Environmental 
precautions: 
   

Keep out of drains and water courses.  
 

Methods for cleaning up: 
   

 Contain large spills with dikes and transfer the material to appropriate containers for 
reclamation or disposal.   Absorb remaining material or small spills with an inert material 
and then place in a chemical waste container.   Flush spill area with water.     
 

Refer to Section 13 for disposal information and Sections 14 and 15 for reportable quantity information.  
 
7.  HANDLING AND STORAGE  
 
Handling  
Avoid contact with eyes, skin and clothing.  
Avoid breathing vapour or mist.  
Keep container closed.  
Use with adequate ventilation.  
Wash thoroughly after handling.  
Precautions against ignitions and fire should be taken with this product.  
Heat transfer fluids are intended for INDIRECT heating purposes ONLY.  
This product has not been approved for food grade use.  
  
 Emptied containers retain vapour and product residue.   Observe all recommended safety precautions until container 
is cleaned, reconditioned or destroyed.   Do not cut, drill, grind or weld on or near this container.   The reuse of this 
material's container for non industrial purposes is prohibited and any reuse must be in consideration of the data 
provided in this material safety data sheet.     
   
Storage  
General:   Stable under normal conditions of handling and storage.  
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8.  EXPOSURE CONTROLS/PERSONAL PROTECTION  
 

Eye protection:   Wear chemical goggles.  
Have eye flushing equipment available.  
 

Hand protection:   Wear chemical resistant gloves.  
Consult the glove/clothing manufacturer to determine the appropriate type 
glove/clothing for a given application.  
 

Body protection:   Wear suitable protective clothing.  
Consult the glove/clothing manufacturer to determine the appropriate type 
glove/clothing for a given application.  
Wear full protective clothing if exposed to splashes.  
Wash contaminated skin promptly.  
Launder contaminated clothing and clean protective equipment before reuse.  
Wash thoroughly after handling.  
 

Respiratory protection:   Avoid breathing vapour or mist.  
Use approved respiratory protection equipment when airborne exposure is excessive.  
Consult the respirator manufacturer to determine the appropriate type of equipment for 
a given application.  
Observe respirator use limitations specified by the manufacturer.  
 

Ventilation:   Provide natural or mechanical ventilation to minimize exposure. 
If practical, use local mechanical exhaust ventilation at sources of air contamination 
such as processing equipment. 
 

Airborne exposure limits:   (ml/m3 = ppm) 
 
 
THERMINOL® 55  
 

No specific occupational exposure limit has been established. 
 

Components referred to herein may be regulated by specific Canadian provincial legislation.  Please refer to exposure 
limits legislated for the province in which the substance will be used.  
 
9.  PHYSICAL AND CHEMICAL PROPERTIES  
 
Specific gravity: 0.863 - 0.901  @  25 C     

 
Boiling range :  340 - 390 C @ 1,013 hPa  
Boiling point :  351 C @ 1,013 hPa  
Water solubility:  1 mg/l @ 25 C     

 
Kinematic viscosity: 13 - 34.1 mm2/s @ 38 C  

 
  
NOTE:  These physical data are typical values based on material tested but may vary from sample to sample.  
Typical values should not be construed as a guaranteed analysis of any specific lot or as specifications for the 
product.  
 
10.  STABILITY AND REACTIVITY  
 

Conditions to avoid:   All sources of ignition. 
 

Materials to avoid - None known 
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Hazardous reactions: 
   

Hazardous polymerization does not occur. 
 

Hazardous decomposition 
products: 
  

carbon monoxide (CO); carbon dioxide; soot; smoke; hydrocarbons 
 

 
11.  TOXICOLOGICAL INFORMATION  
 

Human experience: 
   

Repeated contact may cause a drying, solvent like action on the skin. 
 

 
 This product has been tested for toxicity. Results from Solutia sponsored studies or from the available public 
literature are described below.      
 
Acute animal toxicity data  
 

Oral:   LD50 , rat,  > 15,800 mg/kg , Practically nontoxic following oral administration. 
 

Dermal:   LD50 , rabbit,  > 7,940 mg/kg , Practically nontoxic after skin application in animal 
studies. 
 

Inhalation:   limit test , rat,   , ,      No mortality or signs of toxicity at the highest level 
achievable. 
 

Eye irritation:   rabbit , Slightly irritating to eyes., 24 h  
 

Skin irritation:   rabbit , Moderately irritating to skin., 24 h  
 

Repeat dose toxicity: rat,  diet,  90 day,   
Produced effects on body weight, serum enzymes and/or organ weights in repeat 
dose studies.          

     Target organs affected kidneys, liver  
 

Repeat dose toxicity: rat,  inhalation,  28 days,   
Adverse effects observed in repeat dose studies.          

     Target organs affected blood  
 

Developmental toxicity:   rat,  gavage, , No effects on offspring observed in laboratory animals in the 
presence of maternal toxicity. 
 

Mutagenicity:    No genetic effects were observed in standard tests using bacterial and animal cells. 
 

 
 12.  ECOLOGICAL INFORMATION  
  
Environmental Toxicity: 
 

Invertebrates  48 h,  EL50 (water accommodated fraction - W.A.F.)    Water flea (Daphnia magna)   
> 600 mg/l    
 

Fish:   96 h,  LC50    Rainbow trout (Oncorhynchus mykiss)    > 100 mg/l    
96 h,  LC50    Fathead minnow (Pimephales promelas)    > 1,000 mg/l    
 

Algae:   96 h,  EL50 (water accommodated fraction - W.A.F.)    Algae (Selenastrum 
capricornutum)    > 1,000 mg/l 
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 Environmental fate  
 

Biodegradation   Modified SCAS (OECD 301A)   1 %   
Resistant to biodegradation. 
Modified Sturm (OECD 301B)   4 %   
Resistant to biodegradation. 
  theoretical CO2 evolution  3 %   
Resistant to biodegradation. 
 

13.  DISPOSAL CONSIDERATIONS  
 
US EPA RCRA Status:   This material when discarded may be a hazardous waste as that term is defined by the 

Resource Conservation and Recovery Act (RCRA), 40 CFR 261.24, due to its toxicity 
characteristic.  This material should be analyzed in accordance with Method 1311 for the 
compound(s) below. 
 

US EPA RCRA 
hazardous waste number:  

D018 
 

Compound/Characteristic:   BENZENE 
 

 
Disposal considerations:  
  

Incineration 
 

Miscellaneous advice:  
  

This product meets the criteria for a synthetic used oil under the U.S. EPA Standards for 
the Management of Used Oil (40 CFR 279).  Those standards govern recycling and 
disposal in lieu of 40 CFR 260 -272 of the Federal hazardous waste program in states 
that have adopted these used oil regulations.  Consult your attorney or appropriate 
regulatory official to be sure these standards have been adopted in your state. Recycle or 
burn in accordance with the applicable standards. 
Solutia operates a used fluid return program for certain fluids under these used oil 
standards. Contact your Sales Representative for details. 
This product should not be dumped, spilled, rinsed or washed into sewers or public 
waterways. 
 

14.  TRANSPORT INFORMATION  
 
The data provided in this section is for information only.  Please apply the appropriate regulations to properly 
classify your shipment for transportation.  
 

US DOT  
Other: Not regulated for transport. 

 
Canadian TDG  
Other: Not regulated for transport. 

 
  
15.  REGULATORY INFORMATION  
 
All components are in compliance with 
the following inventories:   

 U.S. TSCA, Canadian DSL, EU EINECS, Japanese ENCS, Australian 
AICS, Korean, Phillipine PICCS, Chinese   
 
 

Canadian WHMIS classification:   
 

D2(B) - Materials Causing Other Toxic Effects  
 

SARA Hazard Notification:  
 

Hazard Categories Under Title III Immediate 
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Rules (40 CFR 370):   
 

 

Section 302 Extremely Hazardous 
Substances: 
 

 
 

Section 313 Toxic Chemical(s): 
   

 
 

CERCLA Reportable Quantity:  
 

 Not applicable 
 

This product has been classified in accordance with the hazard criteria of the Canadian Controlled Products 
Regulation and the MSDS contains all the information required by the Canadian Controlled Products Regulation. 
 
Refer to Section 11 for OSHA/HPA Hazardous Chemical(s) and Section 13 for RCRA classification. 
 
Safety data sheet also created in accordance with Brazilian law NBR 14725 
 
16.  OTHER INFORMATION  
 
Product use:    Heat transferring agents   

 
Reason for revision:    Significant changes to the following section(s):, Section 1   

 
 Health Fire Reactivity Additional Information 
Suggested NFPA Rating 1 1 0  
Suggested HMIS Rating: 1 1 0 B 
 
Prepared by the Solutia Hazard Communication Group.  Please consult Solutia @ 314-674-6661 if further 
information is needed. 
 

TM, ® is a registered trademark of Solutia Inc.  
SOLUTIA is a trademark of Solutia Inc.  

Responsible Care® is a registered trademark of the American Chemistry Council.  
 

Although the information and recommendations set forth herein (hereinafter "Information") are presented 
in good faith and believed to be correct as of the date hereof, Solutia Inc. makes no representations as to 
the completeness or accuracy thereof.  Information is supplied upon the condition that the persons 
receiving same will make their own determination as to its suitability for their purposes prior to use. In no 
event will Solutia Inc. be responsible for damages of any nature whatsoever resulting from the use of or 
reliance upon Information.  NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR 
IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY 
OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO INFORMATION OR THE 
PRODUCT TO WHICH INFORMATION REFERS.  
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MATERIAL SAFETY DATA SHEET

 

  ============  CHEMICAL PRODUCT AND COMPANY IDENTIFICATION  =============

  TRADE NAME:            #2 DIESEL FUEL
  CAS NUMBER:            68476-34-6
  SYNONYM(S):            PROCESS STREAM; NO. 2 DIESEL FUEL; FUEL OIL; 
                         MIDDLE DISTILLATE; AB0/AA9-1; AG7; AG8
  MSDS NUMBER:           1354
  PRODUCT CODE:          NA
  HIERARCHY:             NA
  MANUFACTURER/SUPPLIER: BP Oil Company                                                                                      
  ADDRESS:               200 Public Square, Cleveland, OH  44114-2375
  TELEPHONE NUMBERS - 24 HOUR EMERGENCY ASSISTANCE:
                         BP America: 800-321-8642
                         CHEMTREC Assistance (In U.S.): 800-424-9300
                         CHEMTREC Assistance (Elsewhere):  703-527-3887
  TELEPHONE NUMBERS - GENERAL ASSISTANCE: (Normal Office Hours): 
  (8:00-4:30 M-F, EST):
                         Technical: 216-586-6184        
                         MSDS Contact: 216-586-8023        

  ==============  COMPOSITION/INFORMATION ON INGREDIENTS  ================

  COMPONENT:Diesel Fuel No. 2, A distillate having a minimum viscosity of 32.6 
  SUS at 100 degrees F to a maximum of 40.1 SUS at 100 degrees F
  CAS NO.:  68476-34-6
  % BY WT.: 99.9 - 100
  EXPOSURE LIMITS:   None Established

  ======================  HAZARDS IDENTIFICATION  ========================

  EMERGENCY OVERVIEW:
  -------------------
  Clear Liquid With Hydrocarbon Odor. May Be Dyed For Identification.
  Danger! Harmful or Fatal If Swallowed. Aspiration Hazard If 
  Swallowed--Can Enter Lungs and Cause Damage. May Be Irritating To the 
  Eyes and Respiratory Tract. Causes Skin Irritation. Vapors May Be 
  Harmful. Possible Cancer Hazard - Contains Material Which May Cause 
  Cancer Based On Animal Data. Combustible Liquid & Vapor.

  POTENTIAL HEALTH EFFECTS:
  -------------------------



  SKIN:
  -----
  Repeated or prolonged contact may result in defatting, redness, 
  itching, inflammation, cracking and possible secondary infection. May 
  cause allergic reactions in some individuals. Absorption from 
  prolonged or massive skin contact may cause poisoning. High pressure 
  skin injections are Serious Medical Emergencies. Injury may not 
  appear serious at first; within a few hours, tissue will become 
  swollen, discolored and extremely painful (see Notes to Physician 
  section).

  EYE:
  ----
  Exposure to vapors, fumes or mists may cause irritation.

  INHALATION:
  -----------
  May cause respiratory tract irritation. Exposure may cause central 
  nervous system symptoms similar to those listed under "Ingestion" 
  (see Ingestion section). Degenerative changes in the liver, kidneys 
  and bone marrow may occur with prolonged, high concentrations. 
  Repeated or prolonged exposures may cause behavioral changes.

  INGESTION:
  ----------
  Aspiration into lungs may cause pneumonitis. May cause 
  gastrointestinal disturbances. Symptoms may include irritation, 
  nausea, vomiting and diarrhea. May cause harmful central nervous 
  system effects. Effects may include excitation, euphoria, headache, 
  dizziness, drowsiness, blurred vision, fatigue, tremors, convulsions, 
  loss of consciousness, coma, respiratory arrest and death.

  SPECIAL TOXIC EFFECTS:
  ----------------------
  Based on animal studies, repeated overexposure may produce skin 
  tumors upon repeated and prolonged skin contact in the absence of 
  good personal hygiene. However, long-term dermal application studies 
  of similar materials, i.e. middle distillates, in animals have shown 
  that skin tumors are produced only when marked and prolonged skin 
  irritation takes place during the study. Therefore, this product 
  should not present a significant hazard of skin tumor formation when 
  the "Skin Protection" recommendations are followed. IARC has 
  determined that diesel engine exhaust is probably carcinogenic to 
  humans. (IARC Class- 2A). Lifetime exposure to whole diesel exhaust 
  has been shown to cause cancer in laboratory animals. NIOSH 
  recommends that whole diesel exhaust be regarded as a potential 
  occupational carcinogen. Warning: The use of any hydrocarbon fuel in 
  an area without adequate ventilation may result in hazardous levels 
  of combustion products and inadequate oxygen levels. IARC has 
  determined that occupational exposures in petroleum refining are 
  probably carcinogenic to humans.

  ========================  FIRST AID MEASURES  ==========================

  SKIN:
  -----
  Remove contaminated clothing immediately. Wash area of contact 



  thoroughly with soap and water. Get medical attention if irritation 
  persists. High pressure skin injections are serious medical 
  emergencies. Thermal burns require immediate medical attention. Get 
  immediate medical attention.

  EYE:
  ----
  Flush immediately with large amounts of water for at least 15 
  minutes. Eyelids should be held away from the eyeball to ensure 
  thorough rinsing. Get medical attention if irritation persists. 
  Thermal burns require immediate medical attention.

  INHALATION:
  -----------
  Remove affected person from source of exposure. If not breathing, 
  ensure clear airway and institute cardiopulmonary resuscitation (CPR). 
  If breathing is difficult, administer oxygen if available. After 
  administration of oxygen, continue to monitor closely. Get medical 
  attention.

  INGESTION:
  ----------
  Do not induce vomiting because of danger of aspirating liquid into 
  lungs. Get immediate medical attention. If spontaneous vomiting 
  occurs, monitor for breathing difficulty.

  NOTES TO PHYSICIAN:
  -------------------
  In case of ingestion, gastric lavage with activated charcoal can be 
  used promptly to prevent absorption. Consideration should be given to 
  the use of an endotracheal tube, to prevent aspiration. Individuals 
  intoxicated by Diesel Fuel No. 2 should be hospitalized immediately, 
  with acute and continuing attention to neurologic and cardiopulmonary 
  function. Positive pressure ventilation may be necessary. After the 
  initial episode, individuals should be followed for changes in blood 
  variables and the delayed appearance of pulmonary edema and chemical 
  pneumonitis. Such patients should be followed for several days or 
  weeks for delayed effects, including bone marrow toxicity, hepatic 
  and renal impairment. Individuals with chronic pulmonary disease will 
  be more seriously impaired, and recovery from inhalation exposure may 
  be complicated. In case of skin injection, prompt debridement of the 
  wound is necessary to minimize necrosis and tissue loss.

  =======================  FIREFIGHTING MEASURES  ========================

  FLASH POINT:                                  51.7 C (125.06 F)
  AUTOIGNITION TEMPERATURE:                     ND
  FLAMMABILITY LIMITS IN AIR (% BY VOL.) LOWER: > 0.7
  FLAMMABILITY LIMITS IN AIR (% BY VOL.) UPPER: < 5

  HAZARDOUS COMBUSTION PRODUCTS:
  ------------------------------
  Combustion may produce CO, CO2 and reactive hydrocarbons.

  BASIC FIRE FIGHTING PROCEDURES:
  -------------------------------
  Use water spray, dry chemical, foam or carbon dioxide to extinguish 



  fire. Use water spray to cool fire-exposed containers, structures and 
  to protect personnel. If leak or spill has not ignited, ventilate 
  area and use water spray to disperse gas or vapor and to protect 
  personnel attempting to stop leak. Use water to flush spills away 
  from sources of ignition. Do not flush down public sewers or other 
  drainage systems. Exposed firefighters must wear MSHA/NIOSH approved 
  positive pressure self-contained breathing apparatus with full face 
  mask and full protective clothing.

  UNUSUAL FIRE & EXPLOSION HAZARDS:
  ---------------------------------
  Irritating and/or toxic substances may be emitted upon thermal 
  decomposition. Dangerous when exposed to heat or flame. Runoff to 
  sewer may cause fire or explosion hazard. Containers may explode in 
  heat of fire.

  ====================  ACCIDENTAL RELEASE MEASURES  =====================

  If your facility or operation has an "Oil or Hazardous Substance 
  Contingency Plan", activate its procedures. Take immediate steps to 
  stop and contain the spill. Caution should be exercised regarding 
  personnel safety and exposure to the spilled material. For technical 
  advice and assistance related to chemicals, contact CHEMTREC 
  (800/424-9300) and your local fire department. Notify the National 
  Response Center, if required. Also notify appropriate state and local 
  regulatory agencies, the LEPC and the SERC. Contact the local Coast 
  Guard if the release is into a waterway. Keep unnecessary people 
  away; isolate hazard area and deny entry. Stay upwind; keep out of 
  low areas. (Also see Personal Protection Information section.)
  Shut off ignition sources; no flares, smoking or flames in hazard 
  area. Stop leak if you can do it without risk. Water spray may reduce 
  vapor; but it may not prevent ignition in closed spaces. Small 
  Spills: Take up with sand or other noncombustible absorbent material 
  and place into containers for later disposal. Large Spills: Dike far 
  ahead of liquid spill for later disposal.

  When reporting a spill to the National Response Center or the Coast 
  Guard, you may need to supply the Coast Guard Chemical Hazard 
  Response Information System (CHRIS) code:

  Group Number: 33
  CHRIS Code: OTD

  Additional spill related information may be found in the U.S. Coast 
  Guard Chemical Hazard Response Information System (CHRIS) Manual.

  During an accidental release, personal protection equipment may be 
  required (see Section EXPOSURE CONTROLS/PERSONAL PROTECTION). 
  Additional regulatory requirements may apply (see Section REGULATORY 
  INFORMATION).

  =======================  HANDLING AND STORAGE  =========================

  HANDLING:
  ---------
  Use non-sparking tools. Ground lines and equipment used during 
  transfer to reduce the possibility of static spark-initiated fire or 



  explosion.

  Empty containers may contain toxic, flammable/combustible or 
  explosive residue or vapors.  Do not cut, grind, drill, weld, reuse 
  or dispose containers unless adequate precautions are taken against 
  these hazards.

  STORAGE:
  --------
  Store in tightly closed containers in cool, dry, isolated, 
  well-ventilated area away from heat, sources of ignition and 
  incompatibles.

  ==============  EXPOSURE CONTROLS / PERSONAL PROTECTION  ===============

  ENGINEERING CONTROLS:
  ---------------------
  Ventilation may be used to control or reduce airborne concentrations.

  PERSONAL PROTECTION EQUIPMENT (PPE):
  ------------------------------------
  EYE PROTECTION:
  ---------------
  Wear safety glasses or chemical goggles to prevent eye contact. Do 
  not wear contact lenses when working with this substance. Have eye 
  washing facilities readily available where eye contact can occur.
  SKIN PROTECTION:
  ----------------
  Wear impervious gloves and protective clothing to prevent skin 
  contact.
  RESPIRATORY PROTECTION:
  -----------------------
  NIOSH/MSHA approved breathing equipment may be required for 
  non-routine and emergency use.

  See Section COMPOSITION/INFORMATION ON INGREDIENTS For Exposure 
  Guidelines.

  =================  PHYSICAL AND CHEMICAL PROPERTIES  ===================

  BOILING POINT:                        160 C (320 F)
  SP. GRAVITY (Water=1):                0.84 - 0.88   @ 15.56 C (60.008
                                        F)
  MELTING POINT:                        NA
  % VOLATILE:                           Negligible
  VAPOR PRESSURE:                       0.4 MM HG  @ 20 C (68 F)
  EVAPORATION RATE:                     Slower
  VAPOR DENSITY (Air=1):                4.7
  VISCOSITY:                            1.2 - 4.6  CST @ 37.8 C (100.04
                                        F)
  % SOLUBILITY IN WATER:                Negligible
  POUR POINT:                           -12.22 C (10.004 F)
  pH:                                   NEUTRAL
  MOLECULAR WEIGHT:                     NA
  MOLECULAR FORMULA:                    Mixture
  ODOR/APPEARANCE:
  Clear Liquid With Hydrocarbon Odor. May Be Dyed For Identification.



  =====================  STABILITY AND REACTIVITY  =======================

  STABILITY/INCOMPATIBILITY:
  --------------------------
  Stable. Avoid contact with strong oxidizers.

  HAZARDOUS REACTIONS/DECOMPOSITION PRODUCTS:
  -------------------------------------------
  Thermal decomposition or combustion may produce CO, CO2 and reactive 
  hydrocarbons.

  =====================  TOXICOLOGICAL INFORMATION  ======================

  OTHER:
  ------
  An extensive profile which characterizes adverse health effects 
  information for this material has been prepared by the Agency for 
  Toxic Substances Disease Registry (ATSDR). Individuals interested in 
  a summary of the toxicology of this material should reference this 
  document. This profile can be obtained from the National Technical 
  Information Services (NTIS).

  ======================  DISPOSAL CONSIDERATIONS  =======================

  WASTE DISPOSAL (Resource Conservation & Recovery Act - RCRA):
  -------------------------------------------------------------
  This material, when discarded or disposed of, is a characteristic 
  hazardous waste according to Federal regulations (40 CFR 261). This 
  material exhibits the characteristic of ignitability and is assigned 
  the EPA Hazardous Waste Number of D001. The discarding or disposal of 
  this material must be done at a properly permitted facility in 
  accordance with the regulations of 40 CFR 262, 263, 264, and 268. 
  Additionally, the discarding or disposal of this material may be 
  further regulated by state, regional, or local regulations. Chemical 
  additions, processing or otherwise altering this material may make 
  the waste management information presented in this MSDS incomplete, 
  inaccurate, or otherwise inappropriate. The transportation, storage, 
  treatment and disposal of this waste material must be conducted in 
  compliance with all applicable Federal, state, and local regulations.

  There may be specific current regulations at the local, regional, or 
  state level that pertain to this information. Chemical additions, 
  processing, or otherwise altering this material may make the waste 
  management information presented in this MSDS, incomplete, 
  inaccurate, or otherwise inappropriate.

  =======================  TRANSPORT INFORMATION  ========================

  U.S. DEPARTMENT OF TRANSPORTATION (D.O.T.):
  -------------------------------------------
  Proper Shipping Name (49 CFR 172.101):     Fuel Oil (No. 2)
  Hazard Class (49 CFR 172.101):             3
  UN/NA Code (49 CFR 172.101):               NA 1993
  Packing Group (49 CFR 179.101):            PG III
  Bill Of Lading Desc. (49 CFR 172.101):     Fuel Oil (No. 2), 3, NA 1993,
                                             PG III



  Labels Required (49 CFR 172.101):          Not Regulated
  Placards Required (49 CFR 172.101):        Combustible

  INTERNATIONAL AND DOMESTIC AIR TRANSPORTATION:
  ----------------------------------------------
  IATA Proper Shipping Name:                 Diesel Fuel
  Hazard Class:                              3
  Subsidiary Risk:                           NA
  UN Code:                                   UN 1202
  Package Specification:                     309, 310
  Labels Required:                           Flammable Liquid, Orientation
                                             Arrows

  INTERNATIONAL WATER TRANSPORTATION:
  -----------------------------------
  IMDG Proper Shipping Name:                 Diesel Fuel
  Hazard Class:                              3.3
  UN Code:                                   UN 1202
  IMDG Page Number:                          3375
  Labels Required:                           Flammable Liquid
  Placards Required:                         Flammable

  CANADIAN TRANSPORTATION OF DANGEROUS GOODS (T.D.G.):
  ----------------------------------------------------
  Shipping Name:                             Fuel Oil, No. 2
  PIN (UN/NA):                               UN 1202
  Regulated Class:                           3
  Division:                                  NA
  Packaging Group:                           PG III
  Labels Required:                           Flammable Liquid
  Placards Required:                         Flammable

  ======================  REGULATORY INFORMATION  ========================

  NOTIFICATION:
  -------------
  Any spill or release, or substantial threat of release, of this 
  material to navigable water (virtually any surface water) sufficient 
  to cause a visible sheen upon the water must be reported immediately 
  to the National Response Center (800/424-8802), as required by U.S. 
  Federal Law. Failure to report may result in substantial civil and 
  criminal penalties. Also contact the Coast Guard and appropriate 
  state and local regulatory agencies.

  US EPA TOXIC SUBSTANCE CONTROL ACT (TSCA):
  ------------------------------------------
  All components of this product are listed on the TSCA inventory.

  US EPA SUPERFUND AMENDMENTS & REAUTHORIZATION ACT (SARA) TITLE III 
  INFORMATION:
  Listed below are the hazard catagories for SARA Section 311/312 (40 
  CFR 370):
  Immediate Hazard:                     X



  Delayed Hazard:                       X
  Fire Hazard:                          X
  Pressure Hazard:                      -
  Reactivity Hazard:                    -

  CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA):
  ---------------------------------------------
  All components of this product are listed on the Canadian DSL or 
  NDSL inventories.

  CANADIAN WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM (WHMIS) 
  CATEGORIES:
  The following WHMIS categories apply to this product:
  Compressed Gas:               -       Other Toxic Effects:          X
  Flammable/Combustible:        X       Bio Hazardous:                -
  Oxidizer:                     -       Corrosive:                    -
  Acutely Toxic:                X       Dangerously Reactive:         -

  =========================  OTHER INFORMATION  ==========================

  NFPA RATINGS:                     HMIS RATINGS:
      Health:                   0       Health:                       0
      Flammability:             2       Flammability:                 2
      Reactivity:               0       Reactivity:                   0
      Special Hazards:          -       Personal Protective Equipment:H

  REVISION DATE:                        27-sep-1996
  REPLACES SHEET DATED:                 17-feb-1995
  COMPLETED BY:                         BP OIL HSEQ DEPARTMENT
  REVISION SUMMARY: The following section(s) have been revised since 
  the previous issue of this MSDS:
      HAZARDS IDENTIFICATION
      FIRST AID MEASURES
      EXPOSURE CONTROLS / PERSONAL PROTECTION
      STABILITY AND REACTIVITY
      TOXICOLOGICAL INFORMATION
      DISPOSAL CONSIDERATIONS
      TRANSPORT INFORMATION
      REGULATORY INFORMATION
      OTHER INFORMATION

  NOTICE:  The information presented herein is based on data 
  considered to be accurate as of the date of preparation of this 
  Material Safety Data Sheet.  However, no warranty or representation, 
  express or implied, is made as to the accuracy or completeness of 
  the foregoing data and safety information, nor is any authorization 
  given or implied to practice any patented invention without a 
  license.  In addition, no responsibility can be assumed by vendor 
  for any damage or injury resulting from abnormal use, from any 
  failure to adhere to recommended practices, or from any hazards 
  inherent in the nature of the product.

  ND: No Data  NA: Not Applicable     *See specific note or section
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DANGER:
Extremely flammable liquid; vapor may cause flash fire or explosion.
Use Only as a Motor Fuel.  Do Not Siphon by Mouth.
Harmful or fatal if swallowed - Can enter lungs and cause damage.
High concentrations of vapor reduce oxygen available for breathing
and may cause suffocation.
May be harmful if inhaled or absorbed through the skin.
Mist or vapor may irritate the eyes, mucous membranes, and
respiratory tract.
Liquid contact may cause mild to moderate eye and/or mild to severe
skin irritation.
May be harmful if inhaled or absorbed through the skin.
Overexposures may cause central nervous system (CNS) depression
and target organ effects (See Section 3).
Inhalation overexposure can increase the heart’s susceptibility to
arrhythmias (irregular beats).
Contains Benzene - Cancer Hazard.
Long term exposure to gasoline vapor has caused cancer in laboratory
animals.
Spills may create a slipping hazard.
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Material Safety Data Sheet

Trade Name

Synonyms

Product Family

MSDS No.

CITGO Gasolines, All Grades
Unleaded

Unlea d e d Ga s o l i n e s ; Motor Ga s o l i n e s ; Petro l ; Autom o b i l e Motor Fu e l s ; Fi n i s h e d Ga s o l i n e s ; Ga s o l i n e ,
Regu l a r Unlea d e d ; Ga s o l i n e , Mid-g r a d e Unlea d e d ; Ga s o l i n e , Prem i u m Unlea d e d ; Refor m u l a t e d Ga s o l i n e s
(RFG); Refor m u l a t e d Motor Fu e l s ; Oxygena t e d Motor Spiri t s ; Ga s o l i n e , Regul a r Refor m u l a t e d ; Ga s o l i n e ,
Mid-g r a d e Refor m u l a t e d ; Ga s o l i n e , Premi u m Refor m u l a t e d .

CITGO Gaso l i n e s , All Gra d e s Unlea d e d

Mixture .

UNLEAD

SECTION 1:  IDENTIFICATION

Product Number

CAS Number

UNLEAD

Revision Date 07/06/2001

Motor fu e l s .

Reactivity

HMIS

* =  Chronic Health Hazard

CITGO Petroleum Corporation
P.O. Box 3758
Tulsa, OK  74102-3758

1
3

0

Hazard Rankings

IMPORTANT:  Read this MSDS before handling or disposing of this product and pass this information on to
employees, customers  and users of this product.

CHEMTREC Emergency
(United States Only)

( 800) 424-9300

*

Emergency Overview

Technical Contact

Medical Emergency

NFPA

Color

Physical State Liqui d .
Tran s p a r e n t , cl e a r to
a m b e r or re d .

Odor Punge n t , ch a r a c t e r i s t i c
g a s o l i n e .

( 918) 495-5940
or (918) 495-5933

(918) 495-4700

Minimum Requirements
See Section 8 for Details

Contin u e d on Next Page Page Numbe r : 1MSDS No. Revision Date 07/06/2001UNLEAD



CITGO Gasolines, All Grades Unleaded

SECTION 2:  COMPOSITION

Component Name(s)

1) Methyl ter t i a ry-Butyl Ether (MTBE) 1634-04-4 0 - 15
2) tert i a ry-Amyl Methyl Ether (TAME) 994 -05-8 0 - 15
3) Ethyl ter t i a ry-bu tyl eth e r (ETBE) 637-92-3 0 - 15
4) ter t i a ry-Amyl Ethyl Ether (TAEE) 919-9 4 - 8 0 - 15
5) Di- i s o p r o pyl Ether (DIPE) 108-20-3 0 - 15
6) Ethan o l 6 4 -17-5 0 - 10
7) Penta n e , al l is o m e r s Mixture . 5 - 20
8) Octan e , al l is o m e r s Mixture . 5 - 20
9) Tolue n e 108-8 8 -3 1 - 20
10) Xylen e , al l is o m e r s 1330-20-7 1 - 18
11) Hex a n e , ot h e r is o m e r s Mixture . 5 - 15
12) Hep t a n e , al l is o m e r s Mixture . 5 - 15
13) Nonan e , al l is o m e r s Mixture . 0 - 10
14) Isop e n t a n e 7 8 - 7 8 - 4 0 - 10
15) n-B u t a n e 106-9 7 - 8 0 - 10
16) n-H e x a n e 110-54-3 1 - 8
17) Methylcycloh e x a n e 108-8 7 -2 1 - 5
18) Trime t hylbe n z e n e , al l is o m e r s 25551-13-7 1 - 5
19) Ben z e n e 71-43-2 0 - 4.9
20) Cumen e 9 8 - 82-8 0.5 - 4
21) Ethylbe n z e n e 100-41-4 0.2 - 4
22) Hex e n e , al l is o m e r s Mixture . 1 - 3
23) Methylcyclo p e n t a n e 9 6 -37-7 1 - 3
24) Cycloh e x a n e 110-82-7 1 - 3
25) Ethylme t hylbe n z e n e s (Ethylto l u e n e s ) 25550-14-5 1 - 3
26) Cyclop e n t a n e 287- 92-3 1 - 2
27) Napht h a l e n e 91-20-3 0.1 - 2
28) Inde n e 95-13-6 0.5 - 1.5
29) n-Propylbe n z e n e 103-65-1 0.5 - 1.5
30) Styrene 100-42-5 0 - 1

CAS Registry No. Concentration (%)

SECTION 3:  HAZARDS IDENTIFICATION

Also see Emergency Overview and Hazard Ratings on the top of Page 1 of this MSDS.

Signs and Symptoms of Acute Exposure

  Inhalation

  Eye Contact

  Skin Contact

Overe x p o s u r e to ga s o l i n e va p o r ca n ca u s e up p e r re s p i r a t o ry tra c t ir r i t a t i o n , he a d a c h e , na u s e a , vo m i t i n g
a n d / o r ce n t r a l ne r v o u s syste m (CNS) dep r e s s i o n .  Also, ef f e c t s of co m p o n e n t s of th i s mi x t u r e ca n in c l u d e
e u p h o r i a , ex c i t a t i o n , gi d d i n e s s , ab d o m i n a l pa i n , lo s s of ap p e t i t e , fa t i g u e , mu s c u l a r we a k n e s s an d
s t a g g e r e d ga i t .  CNS effe c t s in c l u d e di z z i n e s s , dr o w s i n e s s , di s o r i e n t a t i o n , ve r t i g o , me m o ry los s , vi s u a l
d i s t u r b a n c e s , di f f i c u l ty bre a t h i n g , co n v u l s i o n s , un c o n s c i o u s n e s s , pa r a lysis , co m a an d de a t h .  Hi g h va p o r
c o n c e n t r a t i o n s (s u c h as in co n f i n e d sp a c e s ) ca n di s p l a c e th e am o u n t of oxygen in ai r av a i l a b l e to br e a t h e
b e l o w th a t le v e l ne c e s s a ry to su s t a i n li f e .  Gas o l i n e va p o r co n c e n t r a t i o n s in th e ra n g e of 20,000 ppm (2%
by vol u m e ) in ai r ca n be fa t a l to hu m a n s in fi v e mi n u t e s .  In ad d i t i o n , ex p o s u r e s by sus c e p t i b l e in d i v i d u a l s
t o co n c e n t r a t i o n s as lo w as 5,000 ppm ca n re s u l t in de a t h by car d i a c ar r e s t (h e a r t at t a c k ) .

This ma t e r i a l ca n ca u s e mi l d to mo d e r a t e eye irr i t a t i o n as a re s u l t of sh o r t - t e r m co n t a c t wi t h li q u i d , mi s t or
v a p o r .  Sympto m s ca n in c l u d e st i n g i n g , wa t e r i n g , re d n e s s or sw e l l i n g (c o n j u n c t i v i t i s ) .  In se v e r e ca s e s ,
p e r m a n e n t eye da m a g e ca n re s u l t .
This ma t e r i a l ca n ca u s e mi l d to se v e r e sk i n ir r i t a t i o n wi t h sh o r t - t e r m ex p o s u r e .  The deg r e e of ir r i t a t i o n wi l l
d e p e n d on th e am o u n t of ma t e r i a l th a t is ap p l i e d to th e sk i n an d th e sp e e d an d th o r o u g h n e s s th a t it is
r e m o v e d .  Signs an d sympt o m s ca n in c l u d e pa i n , se n s a t i o n of he a t , di s c o l o r a t i o n , sw e l l i n g or bl i s t e r i n g .
Repe a t e d or pr o l o n g e d sk i n co n t a c t ca n pr o d u c e mo d e r a t e ir r i t a t i o n or de r m a t i t i s .  Sign s an d sympt o m s
c a n in c l u d e drying , sw e l l i n g , sc a l i n g , bl i s t e r i n g , cr a c k i n g or ot h e r sk i n ch a n g e s .  Certa i n co m p o n e n t s of th i s
m a t e r i a l ca n be ab s o r b e d th r o u g h th e sk i n an d pr o d u c e ta r g e t or g a n ef f e c t s .  If th e sk i n is da m a g e d , th e
p o t e n t i a l fo r ab s o r p t i o n in c r e a s e s .

Major Route(s) of Entry Skin co n t a c t .  Eye Conta c t .  Skin Absor p t i o n .  Inha l a t i o n .

Conti n u e d on Next Page Page Numbe r : 2MSDS No. Revision Date 07/06/2001UNLEAD



CITGO Gasolines, All Grades Unleaded

Chronic Health Effects
Summary

Inte n t i o n a l mi s u s e by del i b e r a t e ly con c e n t r a t i n g an d in h a l i n g ga s o l i n e ca n be ha r m f u l or fa t a l .  Alter e d
m e n t a l st a t e , dr o w s i n e s s , pe r i p h e r a l mo t o r ne u r o p a t hy, irr e v e r s i b l e br a i n da m a g e ("Petr o l Sniff e r s
Ence p h a l o p a t hy"), de l i r i u m , fe t a l de v e l o p m e n t ef f e c t s , se i z u r e s an d su d d e n de a t h ar e as s o c i a t e d wi t h
g a s o l i n e ab u s e .  Chron i c ef f e c t s of in g e s t i o n an d su b s e q u e n t as p i r a t i o n of ga s o l i n e in t o th e lu n g s ha s
b e e n as s o c i a t e d wi t h th e fo r m a t i o n of lu n g ca v i t i e s (p n e u m a t o c e l e s ) an d ch r o n i c lu n g dysfu n c t i o n .
G a s o l i n e ha s be e n as s o c i a t e d wi t h ca n c e r in ex p e r i m e n t a l an i m a l s , ho w e v e r , th e da t a ar e ge n e r a l ly not
c o n s i d e r e d re l e v a n t to hu m a n s .

Prol o n g e d or re p e a t e d ov e r e x p o s u r e to n- h e x a n e , a co m p o n e n t of ga s o l i n e , may cau s e da m a g e to th e
p e r i p h e r a l ne r v o u s syste m th a t is ch a r a c t e r i z e d by num b n e s s , ti n g l i n g or pa i n in th e ex t r e m i t i e s .  These
e f f e c t s ca n pr o g r e s s i v e ly wor s e n to ne u r o m u s c u l a r mo t o r co o r d i n a t i o n di f f i c u l ty or pa r t i a l pa r a lysis .
Prol o n g e d or re p e a t e d ov e r e x p o s u r e to be n z e n e , a po t e n t i a l co m p o n e n t of ga s o l i n e , ha s be e n as s o c i a t e d
w i t h de p l e t i o n of re d bl o o d ce l l s (a n e m i a ) , da m a g e to wh i t e bl o o d ce l l s (l e u k o p e n i a ) an d bo n e ma r r o w
( a p l a s t i c an e m i a ) .  In ad d i t i o n , lo n g te r m ov e r e x p o s u r e to be n z e n e ha s be e n as s o c i a t e d wi t h a ca n c e r of
t h e bl o o d fo r m i n g ti s s u e s (a c u t e myelo g e n o u s le u k e m i a or AML).  Prolo n g e d or re p e a t e d ov e r e x p o s u r e to
t o l u e n e , a co m p o n e n t of ga s o l i n e , ha s be e n as s o c i a t e d wi t h re p r o d u c t i v e ef f e c t s in ex p e r i m e n t a l an i m a l s
a n d in lo n g - t e r m ch e m i c a l ab u s e si t u a t i o n s .  Long - t e r m ov e r e x p o s u r e s to to l u e n e an d xylen e ha v e be e n
a s s o c i a t e d wi t h he a r i n g da m a g e .

This ma t e r i a l an d / o r it s co m p o n e n t s ha v e be e n as s o c i a t e d wi t h de v e l o p m e n t a l to x i c i ty, rep r o d u c t i v e
t o x i c i ty, gen o t o x i c i ty, imm u n o t o x i c i ty and ca r c i n o g e n i c i ty.  Refer to Secti o n 11 of thi s MSDS for ad d i t i o n a l
h e a l t h - r e l a t e d in f o r m a t i o n .

  Ingestion

Target Organs This ma t e r i a l ca u s e s da m a g e to th e fo l l o w i n g or g a n s : ki d n eys, lu n g s , he a r t , ca r d i o v a s c u l a r syste m , eyes,
c e n t r a l ne r v o u s syste m (CNS).
This ma t e r i a l may cau s e da m a g e to th e fo l l o w i n g or g a n s : bl o o d , th e re p r o d u c t i v e syste m , li v e r , mu c o u s
m e m b r a n e s , pe r i p h e r a l ne r v o u s syste m , up p e r re s p i r a t o ry tra c t , sk i n , bo n e ma r r o w .

Carcinogenic Potential

Conditions Aggravated
by Exposure

Perso n n e l wi t h pr e - e x i s t i n g ce n t r a l ne r v o u s syste m (CNS) dis e a s e , ch r o n i c re s p i r a t o ry dis e a s e s , sk i n
d i s o r d e r s , bl o o d di s o r d e r s , im p a i r e d ca r d i o v a s c u l a r syste m s , li v e r or ki d n ey fun c t i o n sh o u l d av o i d
e x p o s u r e .

Expo s u r e to hi g h co n c e n t r a t i o n s of th i s ma t e r i a l may inc r e a s e th e se n s i t i v i ty of th e he a r t to ep i n e p h e r i n e
( a d r e n a l i n ) an d ca t e c h o l a m i n e - l i k e dr u g s .  Perso n n e l wi t h pr e - e x i s t i n g ca r d i a c di s o r d e r s may be mo r e
s u s c e p t i b l e to th i s ef f e c t (s e e Sect i o n 4, "Note to Physic i a n s " ) .

If sw a l l o w e d , th i s ma t e r i a l may irr i t a t e th e mu c o u s me m b r a n e s of th e mo u t h , th r o a t , an d es o p h a g u s .  It ca n
b e re a d i ly abs o r b e d by the st o m a c h an d in t e s t i n a l tr a c t .  Sympto m s in c l u d e a bu r n i n g se n s a t i o n of th e
m o u t h an d es o p h a g u s , na u s e a , vo m i t i n g , di z z i n e s s , st a g g e r i n g ga i t , dr o w s i n e s s , lo s s of co n s c i o u s n e s s
a n d de l i r i u m , as we l l as ad d i t i o n a l ce n t r a l ne r v o u s syste m (CNS) eff e c t s (s e e "Inh a l a t i o n " ab o v e ) .

D u e to it s li g h t vi s c o s i ty, th e r e is a da n g e r of as p i r a t i o n in t o th e lu n g s du r i n g sw a l l o w i n g an d su b s e q u e n t
v o m i t i n g .  Aspir a t i o n ca n re s u l t in se v e r e lu n g da m a g e or de a t h .  Cardi o v a s c u l a r ef f e c t s in c l u d e sh a l l o w
r a p i d pu l s e an d pa l l o r fo l l o w e d by flu s h i n g .  Also, pr o g r e s s i v e CNS depr e s s i o n , re s p i r a t o ry ins u f f i c i e n cy
and ve n t r i c u l a r fi b r i l l a t i o n may res u l t in de a t h .

This ma t e r i a l may con t a i n be n z e n e , et hylbe n z e n e or styren e at co n c e n t r a t i o n s ab o v e 0.1%.  Ben z e n e is
c o n s i d e r e d to be a kn o w n hu m a n ca r c i n o g e n by OSHA, IARC and NTP.  IARC has id e n t i f i e d
e t hylbe n z e n e , styren e , ga s o l i n e an d ga s o l i n e en g i n e ex h a u s t as po s s i b ly car c i n o g e n i c to hu m a n s (G r o u p
2B) ba s e d on la b o r a t o ry ani m a l st u d i e s .

OSHA Health Hazard Classification OSHA Physical Hazard Classification

Irritant

Sensitizer

Corrosive

Toxic

Highly Toxic

Carcinogenic

Combustible

Flammable

Compressed Gas

Explosive

Organic Peroxide

Water-reactive

Pyrophoric

Oxidizer

Unstable

OSHA Hazard Classifi c a t i o n is indica t e d by an "X" in the box adjac e n t to the hazar d title .  If no "X" is presen t , the produ c t does not exhib i t the
h a z a r d as defi n e d in the OSHA Hazard Communi c a t i o n Standar d (29 CFR 1910.1200).

 X

 X

 X
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Eye Contact

Skin Contact

Inhalation

Ingestion

Notes to Physician

Check fo r an d re m o v e co n t a c t le n s e s .  If ir r i t a t i o n or re d n e s s de v e l o p s , fl u s h eyes wi t h co o l , cl e a n ,
l o w - p r e s s u r e wa t e r fo r at le a s t 15 min u t e s .  Hol d eyeli d s ap a r t to en s u r e co m p l e t e ir r i g a t i o n of th e eye
an d eyeli d ti s s u e .  Do no t us e eye oi n t m e n t .  Seek me d i c a l at t e n t i o n im m e d i a t e ly.

Remov e co n t a m i n a t e d sh o e s an d cl o t h i n g .  Fl u s h af f e c t e d ar e a wi t h la r g e am o u n t s of wa t e r .  If sk i n
s u r f a c e is da m a g e d , ap p ly a cl e a n dr e s s i n g an d se e k me d i c a l at t e n t i o n .  Do no t us e oi n t m e n t s .  If sk i n
s u r f a c e is no t da m a g e d , cl e a n af f e c t e d ar e a th o r o u g h ly wit h mi l d so a p an d wa t e r .  Seek me d i c a l
a t t e n t i o n if ti s s u e ap p e a r s da m a g e d or if pa i n or ir r i t a t i o n pe r s i s t s .

Imm e d i a t e ly mov e vi c t i m to fr e s h ai r .  If vi c t i m is no t br e a t h i n g , im m e d i a t e ly beg i n re s c u e br e a t h i n g .  If
he a r t ha s st o p p e d , im m e d i a t e ly beg i n ca r d i o p u l m o n a ry res u s c i t a t i o n (CPR).  If br e a t h i n g is di f f i c u l t , 100
perc e n t hu m i d i f i e d oxygen sh o u l d be ad m i n i s t e r e d by a qu a l i f i e d in d i v i d u a l .  Seek me d i c a l at t e n t i o n
i m m e d i a t e ly.  If ex p o s e d to be n z e n e in an em e r g e n cy sit u a t i o n , a me d i c a l ev a l u a t i o n sh o u l d be
c o m p l e t e d at th e en d of th e wo r k - s h i f t in ac c o r d a n c e wi t h OSHA req u i r e m e n t s .

D o no t in d u c e vo m i t i n g .  If sp o n t a n e o u s vo m i t i n g is ab o u t to oc c u r , pl a c e vi c t i m ’ s he a d be l o w kn e e s .  If
vi c t i m is dr o w sy or un c o n s c i o u s , pl a c e on th e le f t si d e wi t h he a d do w n .  Never gi v e anythi n g by mou t h
t o a pe r s o n wh o is no t fu l ly con s c i o u s .  Do no t le a v e vi c t i m un a t t e n d e d .  Seek me d i c a l at t e n t i o n
i m m e d i a t e ly.

SECTION 4: FIRST AID MEASURES

Inha l a t i o n ov e r e x p o s u r e ca n pr o d u c e to x i c ef f e c t s .  Monit o r fo r re s p i r a t o ry dis t r e s s .   If cou g h or
d i f f i c u l ty in br e a t h i n g de v e l o p s , ev a l u a t e fo r up p e r re s p i r a t o ry tra c t in f l a m m a t i o n , br o n c h i t i s , an d
p n e u m o n i t i s .  Vigor o u s an t i - i n f l a m m a t o ry or st e r o i d tr e a t m e n t may be re q u i r e d at fi r s t ev i d e n c e of up p e r
a i r w ay or pu l m o n a ry ede m a .  Admin i s t e r 100 per c e n t hu m i d i f i e d su p p l e m e n t a l oxygen wi t h as s i s t e d
v e n t i l a t i o n , as re q u i r e d .

If in g e s t e d , th i s ma t e r i a l pr e s e n t s a si g n i f i c a n t as p i r a t i o n an d ch e m i c a l pn e u m o n i t i s ha z a r d .
Acco r d i n g ly, in d u c t i o n of em e s i s is no t re c o m m e n d e d .  Consi d e r ad m i n i s t r a t i o n of an aq u e o u s sl u r ry of
a c t i v a t e d ch a r c o a l fo l l o w e d by a ca t h a r t i c su c h as ma g n e s i u m ci t r a t e or so r b i t o l .  Also, tr e a t m e n t may
inv o l v e ca r e f u l ga s t r i c la v a g e if pe r f o r m e d so o n af t e r in g e s t i o n or in pa t i e n t s wh o ar e co m a t o s e or at
r i s k of co n v u l s i n g .  Prote c t th e ai r w ay by cuf f e d en d o t r a c h e a l in t u b a t i o n or by pla c e m e n t of th e bo dy in
a Trend e l e n b u r g an d le f t la t e r a l de c u b i t u s po s i t i o n .  Obtai n ch e s t X- r ay and li v e r fu n c t i o n te s t s .  Monit o r
f o r ca r d i a c fu n c t i o n , re s p i r a t o ry dis t r e s s an d ar t e r i a l bl o o d ga s e s in se v e r e ex p o s u r e ca s e s .

Epin e p h r i n e an d ot h e r sympa t h o m i m e t i c dr u g s may ini t i a t e ca r d i a c ar r hythm i a s in pe r s o n s ex p o s e d to
h i g h co n c e n t r a t i o n s of th i s ma t e r i a l (e . g . , in en c l o s e d sp a c e s or wi t h de l i b e r a t e ab u s e ) .  If us e d , mo n i t o r
h e a r t ac t i o n cl o s e ly.  Consi d e r us e of ot h e r dr u g s wi t h le s s ar r hythm o g e n i c po t e n t i a l .

Take proper precautions to ensure your own health and safety before attempting rescue or providing first aid.  For more specific
information, refer to Exposure Controls and Personal Protection in Section 8 of this MSDS.

NFPA Flammability
Classification

Autoignition Temperature

Hazardous
Combustion Products

Flash Point Method

Lower Flammable Limit

280°C (536°F)

NFPA Class -IB fl a m m a b l e li q u i d .  Extre m e ly fla m m a b l e .

Carb o n di o x i d e , ca r b o n mo n o x i d e , sm o k e , fu m e s , un b u r n e d hydro c a r b o n s , al d e hydes an d ot h e r
p r o d u c t s of in c o m p l e t e co m b u s t i o n .

CLOSED CUP: -43°C (-45.4° F ) .  (Tagli a b u e [ASTM D-56])

AP 1.4 %

F l a m m a b l e Liqu i d !   This ma t e r i a l re l e a s e s va p o r s at or be l o w am b i e n t te m p e r a t u r e s .  Wh e n mi x e d wi t h
a i r in ce r t a i n pr o p o r t i o n s an d ex p o s e d to an ig n i t i o n so u r c e , it s va p o r ca n ca u s e a fl a s h fi r e .  Use on ly
wit h ad e q u a t e ve n t i l a t i o n .  Vapor s ar e he a v i e r th a n ai r an d may tra v e l lo n g di s t a n c e s al o n g th e gr o u n d
t o an ig n i t i o n so u r c e an d fl a s h ba c k .   A vap o r an d ai r mi x t u r e ca n cr e a t e an ex p l o s i o n ha z a r d in
c o n f i n e d sp a c e s su c h as se w e r s .  If co n t a i n e r is no t pr o p e r ly coo l e d , it ca n ru p t u r e in th e he a t of a fi r e .

Special Properties

SECTION 5: FIRE FIGHTING MEASURES

Upper Flammable Limit AP 7.6 %

Conti n u e d on Next Page Page Numbe r : 4MSDS No. Revision Date 07/06/2001UNLEAD



CITGO Gasolines, All Grades Unleaded

Extinguishing Media

Fire Fighting Protective
Clothing

SMALL FIRE:  Use dry che m i c a l s , ca r b o n di o x i d e , fo a m , wa t e r fo g , or in e r t ga s (n i t r o g e n ) .
LARGE FIRE:  Use foa m , wa t e r fo g , or wa t e r sp r ay.  Wa t e r fo g an d sp r ay are ef f e c t i v e in co o l i n g
c o n t a i n e r s an d ad j a c e n t st r u c t u r e s .  How e v e r , wa t e r ca n ca u s e fr o t h i n g an d / o r may not ex t i n g u i s h th e
f i r e .  Wa t e r ca n be us e d to co o l th e ex t e r n a l wa l l s of ve s s e l s to pr e v e n t ex c e s s i v e pr e s s u r e , au t o i g n i t i o n
o r ex p l o s i o n .  DO NOT use a sol i d st r e a m of wa t e r di r e c t ly on th e fi r e as th e wa t e r may spr e a d th e fi r e
t o a la r g e r ar e a .
F i r e f i g h t e r s m u s t u s e f u l l b u n k e r g e a r i n c l u d i n g NIOSH- a p p r o v e d p o s i t i v e p r e s s u r e s e l f - c o n t a i n e d
b r e a t h i n g ap p a r a t u s to pr o t e c t ag a i n s t po t e n t i a l ha z a r d o u s co m b u s t i o n or de c o m p o s i t i o n pr o d u c t s an d
o xygen de f i c i e n c i e s .  Evacu a t e ar e a an d fi g h t th e fi r e fr o m a ma x i m u m di s t a n c e or us e un m a n n e d ho s e
h o l d e r s or mo n i t o r no z z l e s .  Cover po o l i n g li q u i d wi t h fo a m .  Conta i n e r s ca n bu i l d pr e s s u r e if ex p o s e d to
r a d i a n t h e a t ; c o o l a d j a c e n t c o n t a i n e r s w i t h f l o o d i n g q u a n t i t i e s o f w a t e r u n t i l w e l l a f t e r t h e f i r e i s o u t .
W i t h d r a w  i m m e d i a t e ly f r o m  t h e  a r e a  i f  t h e r e  i s  a  r i s i n g  s o u n d  f r o m  a  v e n t i n g  s a f e ty d e v i c e  o r
d i s c o l o r a t i o n o f v e s s e l s , t a n k s , o r p i p e l i n e s .  B e a w a r e t h a t b u r n i n g l i q u i d w i l l f l o a t o n w a t e r .  Not i fy
app r o p r i a t e au t h o r i t i e s if li q u i d en t e r se w e r s or wa t e r w ays.

SECTION 6: ACCIDENTAL  RELEASE  MEASURES

F l a m m a b l e Liqu i d !  Relea s e ca u s e s an im m e d i a t e fi r e or ex p l o s i o n ha z a r d .  Evac u a t e al l no n - e s s e n t i a l
p e r s o n n e l fr o m im m e d i a t e ar e a an d es t a b l i s h a "r e g u l a t e d zo n e " wi t h si t e co n t r o l an d se c u r i ty.  A
vapo r - s u p p r e s s i n g fo a m may be us e d to re d u c e va p o r s .  Elimi n a t e al l ig n i t i o n so u r c e s .  All eq u i p m e n t
u s e d wh e n ha n d l i n g th i s ma t e r i a l mu s t be gr o u n d e d .  Stop th e le a k if it ca n do n e wi t h o u t ri s k .  Do no t
t o u c h or wa l k th r o u g h sp i l l e d ma t e r i a l .  Remov e sp i l l a g e im m e d i a t e ly fro m ha r d , sm o o t h wa l k i n g ar e a s .
Prev e n t it s en t ry int o wa t e r w ays, se w e r s , ba s e m e n t s , or co n f i n e d ar e a s .  Absor b or co v e r wi t h dry ear t h ,
s a n d , or ot h e r no n - c o m b u s t i b l e ma t e r i a l an d tr a n s f e r to ap p r o p r i a t e wa s t e co n t a i n e r s .  Use cl e a n ,
n o n - s p a r k i n g to o l s to co l l e c t ab s o r b e d ma t e r i a l .

F o r la r g e sp i l l s , se c u r e th e ar e a an d co n t r o l ac c e s s .  Di k e fa r ah e a d of a li q u i d sp i l l to en s u r e co m p l e t e
c o l l e c t i o n .  Wa t e r mi s t or sp r ay may be us e d to re d u c e or di s p e r s e va p o r s ; bu t , it may not pr e v e n t
i g n i t i o n in cl o s e d sp a c e s .  This ma t e r i a l wi l l fl o a t on wa t e r an d it s ru n - o f f may cre a t e an ex p l o s i o n or fi r e
h a z a r d .  Verify tha t re s p o n d e r s ar e pr o p e r ly HAZWOPER-tra i n e d an d we a r i n g ap p r o p r i a t e re s p i r a t o ry
equ i p m e n t an d fi r e - r e s i s t a n t pr o t e c t i v e cl o t h i n g du r i n g cl e a n u p op e r a t i o n s .  In an ur b a n ar e a , cl e a n u p
s p i l l as so o n as po s s i b l e ; in na t u r a l en v i r o n m e n t s , cl e a n u p on ad v i c e fr o m sp e c i a l i s t s .  Pick up fr e e
l i q u i d fo r re cycle an d / o r di s p o s a l if it ca n be ac c o m p l i s h e d sa f e ly wit h ex p l o s i o n - p r o o f eq u i p m e n t .
Coll e c t any exc e s s ma t e r i a l wi t h ab s o r b a n t pa d s , sa n d , or ot h e r in e r t no n - c o m b u s t i b l e ab s o r b e n t
m a t e r i a l s .  Place in t o ap p r o p r i a t e wa s t e co n t a i n e r s fo r la t e r di s p o s a l .  Comply wit h al l la w s an d
r e g u l a t i o n s .

Take proper precautions to ensure your own health and safety before attempting spill control or clean-up.  For more specific
information, refer to the Emergency Overview on Page 1, Exposure Controls and Personal Protection in Section 8 and Disposal
Considerations in Section 13 of this MSDS.

A stat i c el e c t r i c a l ch a r g e ca n ac c u m u l a t e wh e n th i s ma t e r i a l is fl o w i n g th r o u g h pi p e s , no z z l e s or fi l t e r s
a n d wh e n it is ag i t a t e d .  A sta t i c sp a r k di s c h a r g e ca n ig n i t e ac c u m u l a t e d va p o r s pa r t i c u l a r ly dur i n g dry
wea t h e r co n d i t i o n s .  Always bon d re c e i v i n g co n t a i n e r s to th e fi l l pi p e be f o r e an d du r i n g lo a d i n g .  Always
ke e p no z z l e in co n t a c t wi t h th e co n t a i n e r th r o u g h o u t th e lo a d i n g pr o c e s s .  Do no t fi l l any por t a b l e
c o n t a i n e r in or on a ve h i c l e .  Spec i a l pr e c a u t i o n s , su c h as re d u c e d lo a d i n g ra t e s an d in c r e a s e d
m o n i t o r i n g , mu s t be ob s e r v e d du r i n g "s w i t c h lo a d i n g " op e r a t i o n s (i . e . , lo a d i n g th i s ma t e r i a l in ta n k s or
s h i p p i n g co m p a r t m e n t s th a t pr e v i o u s ly con t a i n e d mi d d l e di s t i l l a t e s or si m i l a r pr o d u c t s ) .

A spi l l or le a k ca n ca u s e an im m e d i a t e fi r e or ex p l o s i o n ha z a r d .  Ke e p co n t a i n e r s cl o s e d an d do no t
h a n d l e or st o r e ne a r he a t , sp a r k s , or any oth e r po t e n t i a l ig n i t i o n so u r c e s .  Do no t co n t a c t wi t h ox i d i z a b l e
m a t e r i a l s .  Do no t br e a t h e va p o r .  Use only wit h ad e q u a t e ve n t i l a t i o n an d pe r s o n a l pr o t e c t i o n .  Never
s i p h o n by mou t h .  Avoid co n t a c t wi t h eyes, sk i n , an d cl o t h i n g .  Preve n t co n t a c t wi t h fo o d an d to b a c c o
p r o d u c t s .  Do no t ta k e in t e r n a l ly.

W h e n pe r f o r m i n g re p a i r s an d ma i n t e n a n c e on co n t a m i n a t e d eq u i p m e n t , ke e p un n e c e s s a ry per s o n s
a w ay fro m th e ar e a .  Elimi n a t e al l po t e n t i a l ig n i t i o n so u r c e s .  Dra i n an d pu r g e eq u i p m e n t , as ne c e s s a ry,
to re m o v e ma t e r i a l re s i d u e s .  Use gl o v e s co n s t r u c t e d of im p e r v i o u s ma t e r i a l s an d pr o t e c t i v e cl o t h i n g if
d i r e c t co n t a c t is an t i c i p a t e d .  Provi d e ve n t i l a t i o n to ma i n t a i n ex p o s u r e po t e n t i a l be l o w ap p l i c a b l e
e x p o s u r e li m i t s .  Promp t ly rem o v e co n t a m i n a t e d cl o t h i n g .  Wa s h ex p o s e d sk i n th o r o u g h ly wit h so a p an d
w a t e r af t e r ha n d l i n g .

Handling

SECTION 7: HANDLING  AND  STORAGE
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Storage Store an d tr a n s p o r t in ac c o r d a n c e wi t h al l ap p l i c a b l e la w s .  Kee p co n t a i n e r s ti g h t ly clo s e d .  Store in a
c o o l , dry, wel l - v e n t i l a t e d pl a c e .  Clear ly lab e l al l co n t a i n e r s .  Do no t al l o w co n t a i n e r s to be ke p t in
e n c l o s e d ve h i c l e s .  Ke e p aw ay fro m al l ig n i t i o n so u r c e s .  Gr o u n d al l eq u i p m e n t co n t a i n i n g th i s ma t e r i a l .
Cont a i n e r s mu s t be ab l e to wi t h s t a n d pr e s s u r e s th a t ar e cr e a t e d fr o m ch a n g e s in pr o d u c t te m p e r a t u r e .
Prod u c t sa m p l e s an d ot h e r sm a l l co n t a i n e r s of th i s fl a m m a b l e li q u i d sh o u l d be st o r e d in a se p a r a t e
s a f e ty cab i n e t or ro o m .  All el e c t r i c a l eq u i p m e n t in ar e a s wh e r e th i s ma t e r i a l is st o r e d or ha n d l e d sh o u l d
b e in s t a l l e d an d op e r a t e d in ac c o r d a n c e wi t h ap p l i c a b l e re g u l a t o ry req u i r e m e n t s an d th e Natio n a l
Elec t r i c a l Code.

Empty con t a i n e r s may con t a i n ma t e r i a l re s i d u e s wh i c h ca n ig n i t e wi t h ex p l o s i v e fo r c e .  Misus e of em p ty
con t a i n e r s ca n be da n g e r o u s if us e d to st o r e to x i c , fl a m m a b l e , or re a c t i v e ma t e r i a l s .  Cutti n g or we l d i n g
o f em p ty con t a i n e r s ca n ca u s e fi r e , ex p l o s i o n , or re l e a s e of to x i c fu m e s fr o m re s i d u e s .  Do no t
p r e s s u r i z e or ex p o s e em p ty con t a i n e r s to op e n fl a m e , sp a r k s , or he a t .  Ke e p co n t a i n e r cl o s e d an d dr u m
b u n g s in pl a c e .  All la b e l wa r n i n g s an d pr e c a u t i o n s mu s t be ob s e r v e d .  Retur n em p ty dru m s to a
q u a l i f i e d re c o n d i t i o n e r .  Consu l t ap p r o p r i a t e fe d e r a l , st a t e an d lo c a l au t h o r i t i e s be f o r e re u s i n g ,
r e c o n d i t i o n i n g , re c l a i m i n g , re cycli n g , or di s p o s i n g of em p ty con t a i n e r s an d / o r wa s t e re s i d u e s of th i s
m a t e r i a l .

Engineering Controls

Personal Protective
Equipment

Provi d e ex h a u s t ve n t i l a t i o n or ot h e r en g i n e e r i n g co n t r o l s to ke e p th e ai r b o r n e co n c e n t r a t i o n s of va p o r or
m i s t s be l o w th e ap p l i c a b l e wo r k p l a c e ex p o s u r e li m i t s in d i c a t e d be l o w .   All el e c t r i c a l eq u i p m e n t sh o u l d
c o m p ly wit h th e Natio n a l Elect r i c Code.  An eme r g e n cy eye was h st a t i o n an d sa f e ty sho w e r sh o u l d be
l o c a t e d ne a r th e wo r k - s t a t i o n .

Occupational Exposure Guidelines

SECTION 8: EXPOSURE  CONTROLS  AND  PERSONAL  PROTECTION

Safety gla s s e s wi t h si d e sh i e l d s ar e re c o m m e n d e d as a mi n i m u m pr o t e c t i o n .  Du r i n g tr a n s f e r
o p e r a t i o n s or wh e n th e r e is a li k e l i h o o d of mi s t i n g , sp l a s h i n g , or sp r aying , ch e m i c a l go g g l e s sh o u l d be
w o r n .  Suita b l e eye was h wa t e r sh o u l d be re a d i ly ava i l a b l e .
Avoi d sk i n co n t a c t .  Use glo v e s (e . g . , di s p o s a b l e PVC, neo p r e n e , ni t r i l e , vi nyl, or PVC/NBR).  W a s h
h a n d s wi t h pl e n ty of mi l d so a p an d wa t e r be f o r e ea t i n g , dr i n k i n g , sm o k i n g , us e of to i l e t fa c i l i t i e s or
l e a v i n g wo r k .  DO NOT use th i s ma t e r i a l as a sk i n cl e a n e r .

F o r un k n o w n va p o r co n c e n t r a t i o n s us e a po s i t i v e - p r e s s u r e , pr e s s u r e - d e m a n d , se l f - c o n t a i n e d br e a t h i n g
a p p a r a t u s (SCBA).  Due to th e fi r e an d ex p l o s i o n ha z a r d , do no t en t e r at m o s p h e r e co n t a i n i n g
c o n c e n t r a t i o n s gr e a t e r th a n 20% of th e lo w e r fl a m m a b l e li m i t un d e r any cir c u m s t a n c e s .  Fo r kn o w n
v a p o r co n c e n t r a t i o n s ab o v e th e oc c u p a t i o n a l ex p o s u r e gu i d e l i n e s (s e e be l o w ) , us e a NIOSH-ap p r o v e d
o r g a n i c va p o r re s p i r a t o r if ad e q u a t e pr o t e c t i o n is pr o v i d e d .  Prote c t i o n fa c t o r s va ry dep e n d i n g up o n th e
type of re s p i r a t o r us e d .  Respi r a t o r s sh o u l d be us e d in ac c o r d a n c e wi t h OSHA req u i r e m e n t s (29 CFR
1910.134).

Eye Protection

Respiratory Protection

W a r n i n g !  Use of th i s ma t e r i a l in sp a c e s wi t h o u t ad e q u a t e ve n t i l a t i o n may res u l t in ge n e r a t i o n of
h a z a r d o u s le v e l s of co m b u s t i o n pr o d u c t s an d / o r in a d e q u a t e oxygen le v e l s fo r br e a t h i n g .  Odor is an
i n a d e q u a t e wa r n i n g fo r ha z a r d o u s co n d i t i o n s .

General Comments

Avoid sk i n co n t a c t .   Wea r lo n g - s l e e v e d fi r e - r e t a r d a n t ga r m e n t s (e . g . , Nomex ® ) wh i l e wo r k i n g wi t h
f l a m m a b l e an d co m b u s t i b l e li q u i d s .  Addi t i o n a l ch e m i c a l - r e s i s t a n t pr o t e c t i v e ge a r may be re q u i r e d if
s p l a s h i n g or sp r aying co n d i t i o n s ex i s t .  This may inc l u d e an ap r o n , bo o t s an d ad d i t i o n a l fa c i a l
p r o t e c t i o n .  If pr o d u c t co m e s in co n t a c t wi t h cl o t h i n g , im m e d i a t e ly rem o v e so a k e d cl o t h i n g an d sh o w e r .
Prom p t ly rem o v e an d di s c a r d e d co n t a m i n a t e d le a t h e r go o d s .

Hand Protection

Body Protection

Substance Applicable Workplace Exposure Levels

Perso n a l pr o t e c t i v e eq u i p m e n t sh o u l d be se l e c t e d ba s e d up o n th e co n d i t i o n s un d e r wh i c h th i s ma t e r i a l
i s us e d .  A haz a r d as s e s s m e n t of th e wo r k ar e a fo r PPE requ i r e m e n t s sh o u l d be co n d u c t e d by a
qu a l i f i e d pr o f e s s i o n a l pu r s u a n t to OSHA reg u l a t i o n s .  The fo l l o w i n g pi c t o g r a m s re p r e s e n t th e mi n i m u m
r e q u i r e m e n t s fo r pe r s o n a l pr o t e c t i v e eq u i p m e n t .  Fo r ce r t a i n op e r a t i o n s , ad d i t i o n a l PPE may be
r e q u i r e d .
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CITGO Gasolines, All Grades Unleaded

1) Gas o l i n e TWA: 300 (pp m ) STEL: 500  (pp m )  fro m ACGIH (TLV)
2) Petro l e u m Di s t i l l a t e s (Naph t h a ) TWA: 500  (pp m )  fr o m OSHA (PEL)
3) Methyl ter t - B u tyl Ether (MTBE) TWA: 40  (pp m )  fr o m ACGIH (TLV)
4) Ethan o l TWA: 1000 (pp m ) fr o m ACGIH (TLV)

TWA: 1000 (pp m ) fr o m OSHA (PEL)
5) But a n e TWA: 800 (pp m ) fr o m ACGIH (TLV)
6) Penta n e , al l is o m e r s TWA: 600 (pp m ) fr o m ACGIH (TLV)

TWA: 1000 (pp m ) fr o m OSHA (PEL)
7) Cyclop e n t a n e TWA: 600 (pp m ) fr o m ACGIH (TLV)
8) Hex a n e Isom e r s TWA: 500 (pp m ) STEL: 1000  (pp m )  fro m ACGIH (TLV)
9) 1-Hex e n e TWA: 30  (pp m )  fr o m ACGIH (TLV)
10) Hex a n e (n- H e x a n e ) TWA: 50  (pp m ) fr o m ACGIH (TLV) - SKIN

TWA: 500  (pp m ) fr o m OSHA (PEL)
11) Cycloh e x a n e TWA: 300  (pp m )  fr o m ACGIH (TLV)

TWA: 300  (pp m )  fr o m OSHA (PEL)
12) Hep t a n e (n - H e p t a n e ) TWA: 400 (pp m ) STEL: 500 (pp m )  fro m ACGIH (TLV)

TWA: 500 (pp m ) fr o m OSHA (PEL)
13) Methylcycloh e x a n e TWA: 400  (pp m )  fr o m ACGIH (TLV)

TWA: 500  (pp m )  fr o m OSHA (PEL)
14) Be n z e n e TWA: 0.5 (pp m ) STEL: 2.5 (pp m ) fr o m ACGIH (TLV) - SKIN

TWA: 1 (pp m ) STEL: 5  AL: 0.5 (pp m ) fr o m OSHA (PEL) - SKIN
(See Table Z-2 in 29 CFR 1910.1028 for ex c l u s i o n s to PEL.)

15) Tolue n e TWA: 50  (pp m )  fro m ACGIH (TLV)  - SKIN
TWA: 200  (pp m ) CEIL: 300 (pp m ) 500* (pp m ) fr o m OSHA (PEL)
(*10-min pe a k pe r 8 ho u r sh i f t )

16) Octan e , al l is o m e r s TWA: 300 (pp m ) fr o m ACGIH (TLV)
TWA: 500 (pp m ) fr o m OSHA (PEL)

17) Xylen e , al l is o m e r s TWA: 100 (pp m ) STEL: 150 (pp m )  fro m ACGIH (TLV)
TWA: 100 (pp m ) fr o m OSHA (PEL)

18) Ethylbe n z e n e TWA: 100 (pp m ) STEL: 125  (pp m ) fr o m ACGIH (TLV)
TWA: 100 (pp m ) fr o m OSHA (PEL)

19) Nonan e , al l is o m e r s TWA: 200 (pp m ) fr o m ACGIH (TLV)
20) Cumen e TWA: 50  (pp m ) fr o m ACGIH (TLV)

TWA: 50  (pp m ) fr o m OSHA (PEL) - SKIN
21) Trime t hylbe n z e n e (m i x e d is o m e r s ) TWA: 25 (pp m ) fr o m ACGIH (TLV)
22) Inde n e TWA: 10 (pp m ) fr o m ACGIH (TLV)
23) Napht h a l e n e TWA: 10 (pp m ) STEL: 15 (pp m ) fr o m ACGIH (TLV) - SKIN

TWA: 10 (pp m ) fr o m OSHA (PEL)
24) Styrene TWA: 20 (pp m )  STEL: 40 (pp m ) fr o m ACGIH (TLV) - BEI

TWA: 100  (pp m )  STEL C 200; 600* fro m OSHA (PEL)
(*5-mi n u t e pe a k in any thr e e ho u r s )

38° to 204°C
(100° to 400°F) (ASTM D-86 )

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES

Volatile
Characteristics

Melting/Freezing
Point

Boiling Point/Range

Vapor Pressure

Specific Gravity Vapor
Density

Solubility in Water 720 - 770 g/l VOC's W /V.

Not ava i l a b l e .

0.72 - 0.77
( W a t e r = 1)

3 to 4
(Air = 1)

220 to 450 mm Hg at 20°C (68 ° F ) or
6 to 15 Reid- p s i a at 37.8 °C (100°F).

E t h a n o l  i s  r e a d i ly s o l u b l e  i n  w a t e r .
O t h e r  o x y g e n a t e  c o m p o n e n t s  a r e
m o d e r a t e l y  s o l u b l e  a n d  t h e
hyd r o c a r b o n c o m p o n e n t s a r e s l i g h t ly
sol u b l e in wa t e r .

Additional Properties Averag e De n s i ty at 60°F = 6.2 lbs . / g a l . (ASTM D-2161)

0.35 to 1.0 [ASTM D-445]Viscosity (cSt @ 40°C)

Physical State Liqui d . Color Trans p a r e n t , cl e a r to
a m b e r or re d .

Odor Punge n t , ch a r a c t e r i s t i c ga s o l i n e .

pH Not Appli c a b l e .
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Conditions to Avoid

Chemical Stability

Hazardous
Decomposition Products

Stabl e .

No add i t i o n a l ha z a r d o u s de c o m p o s i t i o n pr o d u c t s we r e id e n t i f i e d ot h e r th a n th e co m b u s t i o n pr o d u c t s
i d e n t i f i e d in Secti o n 5 of th i s MSDS.

SECTION 10: STABILITY AND REACTIVITY

K e e p aw ay fro m ex t r e m e he a t , sp a r k s , op e n fl a m e , an d st r o n g ly oxi d i z i n g co n d i t i o n s .

Materials Incompatibility

Hazardous Polymerization Not exp e c t e d to oc c u r .

Stro n g ac i d s , al k a l i e s an d ox i d i z e r s su c h as li q u i d ch l o r i n e , ot h e r ha l o g e n s , hydro g e n pe r o x i d e an d
o xygen.

SECTION 11: TOXICOLOGICAL INFORMATION

For other health-related information, refer to the Emergency Overview on Page  1 and the Hazards Identification in Section 3 of this
MSDS.

Toxicity Data

Gasoline:
Unleaded Gasoline:
VAPOR (TELo) Acute :  140 ppm (H u m a n ) (8 ho u r s ) - Mild eye irr i t a n t .
VAPOR (TELo) Acute :  500 ppm (H u m a n ) (1 hou r ) - Moder a t e eye irr i t a n t .
INHALATION (TCLo) Acute :  900 ppm (H u m a n ) (1 hou r ) - CNS and pu l m o n a ry eff e c t s .
DERMAL (TDLo) Acute :  53 mg/ k g (H u m a n ) - Skin al l e r gy eff e c t s .
INHALATION (LC50) Acute :  101,200 ppm (Rat, Mouse , & Gu i n e a Pig) (5 min u t e s ) .

Unleaded Gasoline Containing 15% MTBE:
ORAL (LD50) Acute :  >5,000 mg/k g (Rat sc r e e n le v e l ) .
DERMAL (LD50) Acute : >2,000 mg/k g (Rabbi t sc r e e n le v e l ) .
INHALATION (LC50) Acute :  >5,200 ppm (Rat scr e e n le v e l ) (8 ho u r s ) .
DRAIZE EYE Acute :  Mild eye irr i t a n t . (Rabbi t ) .
DRAIZE DERMAL Acute :  Moder a t e sk i n ir r i t a n t . (Rabbi t ) .
BUEHLER DERMAL Acute :  Non-s e n s i t i z i n g . (G u i n e a Pig).
28-D ay DERMAL Sub-Chron i c :  Sever e sk i n ir r i t a n t . (Rabbi t ) .

A maj o r ep i d e m i o l o g i c a l st u dy con c l u d e d th a t th e r e wa s no in c r e a s e d ri s k of ki d n ey can c e r as s o c i a t e d
w i t h ga s o l i n e ex p o s u r e s fo r pe t r o l e u m re f i n e ry emp l oyees or ne i g h b o r i n g re s i d e n t s .  Anoth e r st u dy
ide n t i f i e d a sl i g h t tr e n d in ki d n ey can c e r s am o n g se r v i c e st a t i o n em p l oyees fo l l o w i n g a 30-year la t e n cy
per i o d .  Two-year in h a l a t i o n to x i c i ty stu d i e s wi t h fu l ly vap o r i z e d un l e a d e d ga s o l i n e (a t co n c e n t r a t i o n s of
6 7 , 292 and 2,056 ppm in ai r ) pr o d u c e d ki d n ey dam a g e an d ki d n ey tum o r s in ma l e ra t s , bu t no t in
f e m a l e ra t s or mi c e of ei t h e r se x .  Resul t s fr o m su b s e q u e n t sc i e n t i f i c st u d i e s su g g e s t th a t th e ki d n ey
dam a g e , an d pr o b a b ly the ki d n ey tum o r re s p o n s e , is li m i t e d to th e ma l e ra t .  The ki d n ey tum o r s
a p p a r e n t ly wer e th e re s u l t of th e fo r m a t i o n of al p h a -2u-g l o b u l i n , a pr o t e i n un i q u e to ma l e ra t s .  This
f i n d i n g is no t co n s i d e r e d re l e v a n t to hu m a n ex p o s u r e .  Under co n d i t i o n s of th e st u dy, the r e wa s no
e v i d e n c e th a t ex p o s u r e to un l e a d e d ga s o l i n e va p o r is as s o c i a t e d wi t h de v e l o p m e n t a l to x i c i ty.
Exper i m e n t a l st u d i e s wi t h la b o r a t o ry ani m a l s di d su g g e s t th a t ov e r e x p o s u r e to ga s o l i n e may adv e r s e ly
eff e c t ma l e re p r o d u c t i v e pe r f o r m a n c e .  Also, in la b o r a t o ry stu d i e s wi t h ra t s , th e ma t e r n a l an d
d e v e l o p m e n t a l "n o ob s e r v a b l e ad v e r s e ef f e c t le v e l " (NOAEL) was de t e r m i n e d to be 9,000 ppm (75% of
t h e LEL val u e ) .  Fe m a l e mi c e de v e l o p e d a sl i g h t ly hig h e r in c i d e n c e of li v e r tu m o r s co m p a r e d to co n t r o l s
a t th e hi g h e s t co n c e n t r a t i o n .  IARC has li s t e d ga s o l i n e as po s s i b ly car c i n o g e n i c to hu m a n s (G r o u p 2B).

Methyl tertiary-Butyl Ether (MTBE) :
Acut e sympt o m s as s o c i a t e d wi t h hu m a n ex p o s u r e to MTBE app e a r to be mi l d an d tr a n s i e n t .  In
la b o r a t o ry stu d i e s , ro d e n t s ex p o s e d to hi g h do s e s of MTBE exh i b i t e d bl o o d ch e m i s t ry cha n g e s an d li v e r
a n d ki d n ey abn o r m a l i t i e s .  In lab o r a t o ry stu d i e s , MTBE vap o r ex p o s u r e at th e hi g h do s e co n c e n t r a t i o n
w a s as s o c i a t e d wi t h an in c r e a s e d in c i d e n c e of li v e r tu m o r s in fe m a l e mi c e .  Also, at hi g h do s e
c o n c e n t r a t i o n ex p o s u r e s , MTBE was as s o c i a t e d wi t h an in c r e a s e d in c i d e n c e of ki d n ey and te s t i c u l a r
(Leydig ce l l ) tu m o r s in ma l e ra t s .  Addit i o n a l on c o g e n i c i ty stu d i e s on ra t s re s u l t e d in te s t i c u l a r tu m o r s
f o l l o w i n g ad m i n i s t r a t i o n by ing e s t i o n .  These da t a ar e no t ge n e r a l ly con s i d e r e d re l e v a n t to hu m a n s .  In
th e Ninth ed i t i o n (2000) of it s Repor t on Carci n o g e n s , NTP has no t id e n t i f i e d MTBE as eit h e r a kn o w n
c a r c i n o g e n or re a s o n a b ly ant i c i p a t e d to be ca r c i n o g e n i c to hu m a n s .  In an i m a l st u d i e s , de v e l o p m e n t a l
a n d re p r o d u c t i v e to x i c i ty rel a t e d to MTBE inha l a t i o n ex p o s u r e s wa s ob s e r v e d on ly at co n c e n t r a t i o n s
t h a t we r e ma t e r n a l ly tox i c .  MTBE was sh o w n to be ma t e r n a l to x i c at 4,000 and 8,000 ppm le v e l s wh e n
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m i c e we r e ex p o s e d fo r si x ho u r s pe r day dur i n g th e i r pr e g n a n cy.  Also, a de c r e a s e in th e nu m b e r of
s u c c e s s f u l pr e g n a n c i e s an d a re d u c t i o n in bi r t h we i g h t s we r e ob s e r v e d at th e s e ex p o s u r e le v e l s .  Bir t h
d e f e c t s (c l e f t pa l a t e ) we r e ob s e r v e d at th e hi g h do s e le v e l .  These da t a su g g e s t th a t th e ri s k of
d e v e l o p m e n t a l an d re p r o d u c t i v e to x i c i ty in hu m a n s is ne g l i g i b l e as a re s u l t of an t i c i p a t e d ex p o s u r e s to
MTBE.

Tertiary-Amyl Methyl Ether (TAME):
TAME was fo u n d to be ne g a t i v e fo r th e in d u c t i o n of st r u c t u r a l ch r o m o s o m e ab e r r a t i o n s (b o t h
S9-a c t i v a t e d an d no n - a c t i v a t e d ) in Chine s e ha m s t e r ov a ry (CHO) cel l s .  Inha l a t i o n of TAME vapo r s at
c o n c e n t r a t i o n s ab o v e 250 ppm pr o d u c e d re v e r s i b l e CNS depr e s s i o n in ra t s an d mi c e .  In a fo u r we e k
i n h a l a t i o n st u dy, inc r e a s e s in li v e r we i g h t s wi t h no ti s s u e in j u ry wer e ob s e r v e d in ra t s ex p o s e d to a
TAME conc e n t r a t i o n of 500 ppm.  Bir t h de f e c t s in mi c e an d fe t o t o x i c i ty in bo t h ra t s an d mi c e we r e
o b s e r v e d af t e r in h a l a t i o n ex p o s u r e s to ma t e r n a l ly tox i c co n c e n t r a t i o n s of TAME.

Diisopropyl Ether (DIPE) :
Inc r e a s e d ki d n ey and li v e r we i g h t s we r e ob s e r v e d in ra t s an d mi c e in su b c h r o n i c an d ch r o n i c in h a l a t i o n
s t u d i e s of DIPE.  Also, ev i d e n c e of mi c r o s c o p i c ch a n g e s (hyali n e dr o p l e t s ) we r e re p o r t e d in li v e r ti s s u e
a n d ki d n ey tub u l e s of ra b b i t s an d ma l e ra t s ex p o s e d to DIPE at co n c e n t r a t i o n s of 7,100 ppm .  Thes e
f i n d i n g s we r e si m i l a r th o s e fo u n d in ga s o l i n e st u d i e s .  Overe x p o s u r e by inh a l a t i o n of pr e g n a n t ra t s to
DIPE at co n c e n t r a t i o n s of 3,095 and 6, 7 45 ppm in c r e a s e d th e fr e q u e n cy of ru d i m e n t a ry 14th ri b s in th e
o f f s p r i n g .  This ef f e c t wa s no t ob s e r v e d at ex p o s u r e co n c e n t r a t i o n s of 430 ppm .  The si g n i f i c a n c e of
t h e s e fi n d i n g s to hu m a n ex p o s u r e is un c l e a r .

Ethanol:
Inh a l a t i o n ex p o s u r e to et h a n o l va p o r at co n c e n t r a t i o n s ab o v e ap p l i c a b l e wo r k p l a c e ex p o s u r e le v e l s is
e x p e c t e d to pr o d u c e eye an d mu c u s me m b r a n e ir r i t a t i o n .  Hu m a n ex p o s u r e at co n c e n t r a t i o n s fr o m
1,000 to 5,000 ppm pr o d u c e d sympt o m s of na r c o s i s , st u p o r an d mo r b i d dr o w s i n e s s .  Subj e c t s ex p o s e d
t o et h a n o l va p o r in co n c e n t r a t i o n s be t w e e n 500 and 10,000 ppm ex p e r i e n c e d co u g h i n g an d sm a r t i n g of
t h e eyes an d no s e .  At 15,000 ppm th e r e wa s co n t i n u o u s la c r i m a t i o n an d co u g h i n g .  Wh i l e ex t e n s i v e
a c u t e an d ch r o n i c ef f e c t s ca n be ex p e c t e d wi t h et h a n o l co n s u m p t i o n , in g e s t i o n is no t ex p e c t e d to be a
s i g n i f i c a n t ro u t e of ex p o s u r e to th i s pr o d u c t .

Pentanes, all isomers:
n -Pent a n e wa s as s o c i a t e d wi t h ca r d i a c se n s i t i z a t i o n in ra b b i t s at a co n c e n t r a t i o n of 100,000 ppm in ai r
w i t h i n fo u r ho u r s of ex p o s u r e .  Penta n e ca n ac t as an ae s t h e t i c by inh a l a t i o n .  Mice ex h i b i t e d si g n s of
r e s p i r a t o ry irr i t a t i o n an d mi l d ce n t r a l ne r v o u s syste m ef f e c t s at co n c e n t r a t i o n s of 32,000 to 69 ,000 ppm
f o r fi v e mi n u t e s .

Toluene:
D e l i b e r a t e lo n g - t e r m in h a l a t i o n of to l u e n e at hi g h co n c e n t r a t i o n s (e . g . , gl u e sn i f f i n g ) ha s be e n
a s s o c i a t e d wi t h re v e r s i b l e li v e r ef f e c t s , pe r m a n e n t ki d n ey dam a g e , CNS depr e s s i o n , br a i n da m a g e an d
c a r d i a c se n s i t i z a t i o n .  In ad d i t i o n , in t e n t i o n a l ab u s e be h a v i o r in c r e a s e s th e ri s k fo r re p r o d u c t i v e ef f e c t s
i n c l u d i n g pr e - t e r m de l i v e ry, pr e n a t a l de a t h an d gr o w t h re t a r d a t i o n .  Also, ca s e st u d i e s of pe r s o n s
a b u s i n g to l u e n e ha v e re v e a l e d is o l a t e d in c i d e n c e s of bi r t h de f e c t s .  Long - t e r m in h a l a t i o n st u d i e s wi t h
t o l u e n e pr o d u c e d ki d n ey dam a g e , en l a r g e m e n t of th e li v e r an d thymus , he a r t pa l p i t a t i o n s , br a i n
d a m a g e , ge n e r a l we a k n e s s an d im p a i r e d re a c t i o n ti m e in la b o r a t o ry ani m a l s .   Also, in lo n g - t e r m
l a b o r a t o ry stu d i e s , ra t s ex p o s e d to hi g h co n c e n t r a t i o n s of to l u e n e ex h i b i t e d hi g h - f r e q u e n cy hea r i n g
l o s s .  Case st u d i e s ha v e re p o r t e d he a r i n g da m a g e in hu m a n s ex p o s e d el e v a t e d co n c e n t r a t i o n s of
t o l u e n e an d ot h e r mi x e d so l v e n t s .

Xylene, all isomers:
Overe x p o s u r e to xylen e may cau s e up p e r re s p i r a t o ry tra c t ir r i t a t i o n , he a d a c h e , cyano s i s , bl o o d se r u m
c h a n g e s , CNS dam a g e an d na r c o s i s .  Effe c t s may be in c r e a s e d by the us e of al c o h o l i c be v e r a g e s .
Also , ot o t o x i c i ty has be e n as s o c i a t e d wi t h ch r o n i c ov e r e x p o s u r e to xylen e .  An inh a l a t i o n st u dy wit h
l a b o r a t o ry rat s in d i c a t e d an as s o c i a t i o n be t w e e n el e v a t e d ex p o s u r e s to mi x e d xylen e s an d he a r i n g lo s s .
Anim a l st u d i e s ha v e as s o c i a t e d em b ryo and fe t o - t o x i c i ty wit h ma t e r n a l ly tox i c do s e ex p o s u r e s of mi x e d
xylen e is o m e r s an d et hylbe n z e n e .  Lung in f l a m m a t i o n an d li v e r da m a g e we r e id e n t i f i e d as he a l t h
e f f e c t s in ch r o n i c st u d i e s us i n g gu i n e a pi g s .  The si g n i f i c a n c e of th e s e an i m a l st u dy res u l t s to hu m a n s
i s no t kn o w n .

Heptane, all isomers:
n - H e p t a n e wa s no t mu t a g e n i c in th e Salm o n e l l a / m i c r o s o m e (Ames ) as s ay and is no t co n s i d e r e d to be
c a r c i n o g e n i c .

n-Butane:
An n-b u t a n e ex p o s u r e of 5,000 ppm in ai r ha s be e n sh o w n to af f e c t th e he a r t in do g s , ca u s i n g lo w e r
c o n t r a c t i l e fo r c e an d ot h e r ef f e c t s .  Also, bu t a n e may dec r e a s e th e myoca r d i a l th r e s h o l d to
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e p i n e p h r i n e - i n d u c e d ar r hythi m i a s .

n-Hexane:
Int e n t i o n a l ab u s e of pr o d u c t s co n t a i n i n g n- h e x a n e ha v e be e n as s o c i a t e d wi t h pe r m a n e n t br a i n an d
n e r v o u s syste m da m a g e .  Adve r s e ef f e c t s in c l u d e nu m b n e s s , ti n g l i n g , pa i n , an d lo s s of mu s c l e co n t r o l
i n th e ex t r e m i t i e s , di s o r i e n t a t i o n , im p a i r e d vi s i o n an d re f l e x e s , de c l i n e in mo t o r fu n c t i o n an d ev e n
p a r a lysis .  These ne u r o l o g i c a l ef f e c t s ar e pr o n o u n c e d in co m b i n a t i o n wi t h la c k of oxygen su p p ly,
es p e c i a l ly amo n g wo m e n .  Chron i c re p e a t e d or pr o l o n g e d ov e r e x p o s u r e to n- h e x a n e , ei t h e r by
inh a l a t i o n or sk i n ab s o r p t i o n , ha s be e n as s o c i a t e d wi t h pe r i p h e r a l ne u r o p a t hy in bo t h hu m a n wo r k e r s
a n d ro d e n t s .  The neu r o t o x i c pr o p e r t i e s of n- h e x a n e may inc r e a s e wi t h co n c u r r e n t ex p o s u r e to me t hyl
et hyl ket o n e , me t hyl iso b u tyl ket o n e or to l u e n e .  n-H e x a n e ha s be e n as s o c i a t e d wi t h te s t i c u l a r
d e g e n e r a t i o n an d ep i d i dymal le s i o n s in ra t s .  Also, n- h e x a n e pr o d u c e d fe t a l to x i c i ty and re d u c e d fe t a l
w e i g h t in mi c e at ma t e r n a l ly tox i c do s e s .

Methylcyclohexane:
Rats in h a l i n g me t hylcyclo h e x a n e at an ai r b o r n e co n c e n t r a t i o n of 15,250 ppm fo r on e ho u r di s p l ayed
t r e m o r s , lo s s of co o r d i n a t i o n , an e s t h e s i a an d co n v u l s i o n s .  Exper i m e n t a l an i m a l s ex p o s e d to 10,050
ppm fo r si x ho u r s pe r day for 14 days exh i b i t e d we i g h t lo s s or de c r e a s e d we i g h t ga i n an d ch a n g e s in
t h e st r u c t u r e of th e i r sa l i v a ry gla n d s .  In exp e r i m e n t a l st u d i e s wi t h ra b b i t s , th e LD50 for
m e t hylcyclo h e x a n e wa s es t i m a t e d to be be t w e e n 3,300 ppm an d 7,300 ppm .  Dea t h wa s pr e c e d e d by
con j u n c t i v a l co n g e s t i o n wi t h mu c o i d se c r e t i o n an d la c r i m a t i o n , sa l i v a t i o n , co u g h i n g , sn e e z i n g , la b o r e d
b r e a t h i n g an d di a r r h e a .  Leth a l or a l do s i n g of ra b b i t s ca u s e d le t h a r gy, se v e r e di a r r h e a an d ci r c u l a t o ry
col l a p s e .  Vascu l a r an d de g e n e r a t i v e le s i o n s we r e ob s e r v e d in th e ki d n eys an d li v e r .

Trimethylbenzenes, all isomers:
The TCLo for hu m a n s is 10 ppm , wi t h so m n o l e n c e an d re s p i r a t o ry tra c t ir r i t a t i o n no t e d .  In in h a l a t i o n
s t u d i e s wi t h ra t s , fo u r of te n an i m a l s di e d af t e r ex p o s u r e s of 2400 ppm fo r 24 hou r s .   An ora l do s e of 5
mL/kg re s u l t e d in de a t h in on e of te n ra t s .  Minim u m le t h a l in t r a p e r i t o n e a l do s e s we r e 1.5 to 2.0 mL/kg
i n ra t s an d 1.13 to 12 mL/kg in gu i n e a pi g s .  Leve l s of to t a l hydro c a r b o n va p o r s pr e s e n t in th e br e a t h i n g
a t m o s p h e r e of th e s e wo r k e r s ra n g e d fr o m 10 to 60 ppm .  Mesitylen e (1, 3, 5 Trime t hylbe n z e n e )
i n h a l a t i o n at co n c e n t r a t i o n s of 1.5, 3.0, and 6.0 mg/L for si x ho u r s wa s as s o c i a t e d wi t h do s e - r e l a t e d
c h a n g e s in wh i t e bl o o d ce l l co u n t s in ra t s .  No sig n i f i c a n t ef f e c t s on th e co m p l e t e bl o o d co u n t we r e
n o t e d wi t h si x ho u r s pe r day exp o s u r e fo r fi v e we e k s , bu t el e v a t i o n s of al k a l i n e ph o s p h a t a s e an d SGOT
were ob s e r v e d .  Centr a l ne r v o u s syste m de p r e s s i o n an d at a x i a we r e no t e d in ra t s ex p o s e d to 5,100 to
9 ,180 ppm fo r tw o ho u r s .

Benzene:
Prol o n g e d an d re p e a t e d ex p o s u r e to hi g h co n c e n t r a t i o n s of be n z e n e is as s o c i a t e d wi t h in j u ry to bl o o d
f o r m i n g or g a n s an d an e m i a .  It is li n k e d to th e de v e l o p m e n t of ac u t e myelo g e n o u s le u k e m i a (AML) in
h u m a n s .  Studi e s of wo r k e r s ex p o s e d to hi g h le v e l s of be n z e n e ha v e id e n t i f i e d hu m o r a l an d ce l l u l a r
i m m u n i ty imp a i r m e n t an d a de c r e a s e in le v e l s of ci r c u l a t i n g le u k o cytes .  NTP, IARC and OSHA lis t
b e n z e n e as ca r c i n o g e n i c to hu m a n s .  Cons u m p t i o n of al c o h o l may inc r e a s e th e bl o o d syste m ch a n g e s
r e l a t e d to be n z e n e ex p o s u r e .  Anima l st u d i e s ha v e sh o w n te s t i c u l a r ef f e c t s an d al t e r a t i o n s in
r e p r o d u c t i v e cycle s , bu t te r a t o g e n i c ef f e c t s ha v e no t be e n re p o r t e d ev e n at ma t e r n a l ly tox i c do s e s .
Also , an i m a l st u d i e s sh o w so m e ev i d e n c e of fe t o t o x i c an d de v e l o p m e n t a l ef f e c t s .

Ethylbenzene:
NTP comp l e t e d a 2-year in h a l a t i o n bi o a s s ay of et hylbe n z e n e in ro d e n t s .  The st u dy was co n d u c t e d in
r a t s an d mi c e at ex p o s u r e co n c e n t r a t i o n s of 0, 75, 200 and 750 ppm .  No sig n i f i c a n t ef f e c t s we r e
o b s e r v e d at th e 75 and 200 ppm le v e l s .  How e v e r , co m p a r e d to ch a m b e r co n t r o l s , th e se v e r i ty of
n e p h r o p a t hy was in c r e a s e d in ra t s at th e 750 ppm le v e l ; an d ma l e ra t s ha d hi g h e r in c i d e n c e s of re n a l
t u b u l e ca r c i n o m a s .  Step se c t i o n an a lyses of th e ki d n eys fo u n d a si g n i f i c a n t in c r e a s e hyper p l a s i a an d
r e n a l tu b u l e ad e n o m a s in bo t h ma l e an d fe m a l e ra t s .  Also at th i s 750 ppm le v e l , ma l e mi c e ha d a
h i g h e r in c i d e n c e of al v e o l a r / b r o n c h i o l a r ad e n o m a s an d ca r c i n o m a s an d fe m a l e mi c e ha d in c r e a s e d
h e p a t o c e l l u l a r ad e n o m a s an d ca r c i n o m a s wh e n co m p a r e d to ch a m b e r co n t r o l s .  Also , hyper p l a s i a wa s
o b s e r v e d in th e thyroi d gl a n d of bo t h se x e s of mi c e an d in th e pi t u i t a ry gla n d of fe m a l e mi c e .  The
r e l e v a n c e of th e s e fi n d i n g s to hu m a n he a l t h is un c l e a r .  How e v e r , ba s e d up o n th i s da t a , th e IARC has
d e s i g n a t e d et hylbe n z e n e as po s s i b ly car c i n o g e n i c to hu m a n s (G r o u p 2B).

Cyclohexane:
Cyclo h e x a n e ca n ca u s e eye, sk i n an d mu c o u s me m b r a n e ir r i t a t i o n , CNS depr e s s a n t an d na r c o s i s at
e l e v a t e d co n c e n t r a t i o n s .  In ex p e r i m e n t a l an i m a l s ex p o s e d to le t h a l co n c e n t r a t i o n s by inh a l a t i o n or or a l
r o u t e , th e r e wa s ge n e r a l i z e d va s c u l a r da m a g e an d se v e r e de g e n e r a t i v e ch a n g e s in th e he a r t , lu n g s ,
l i v e r , ki d n eys and br a i n .  Cycloh e x a n e do e s no t ac t as a pr o m o t o r fo r tu m o r s on mi c e wh e n ex p o s e d to
d i m e t hylbe n z a n t h r a c e n e .  Fu r t h e r , it di d no t in d u c e un s c h e d u l e d DNA synth e s i s in cu l t u r e d hu m a n
lymph o cytes .  It is no t mu t a g e n i c in th e Salm o n e l l a / m i c r o s o m e (Ames ) or th e mo u s e lymph o m a L5178Y
assays, wi t h or wi t h o u t me t a b o l i c ac t i v a t i o n .  How e v e r , it di d in c r e a s e th e nu m b e r of ch r o m o s o m a l
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a b e r r a t i o n s in bo n e ma r r o w ce l l s of ra t s ex p o s e d to be t w e e n 100 and 300 ppm fo r si x ho u r s / d ay for fi v e
d ays.  Thes e ch r o m o s o m a l ab e r r a t i o n s di d no t ap p e a r to be do s e - r e l a t e d .

Naphthalene:
Naph t h a l e n e is a po t e n t i a l ir r i t a n t to eyes, sk i n an d lu n g s .  Inge s t i o n of na p h t h a l e n e ha s be e n
a s s o c i a t e d wi t h se v e r e re d bl o o d ce l l an d li v e r da m a g e le a d i n g to de a t h .  Fol l o w i n g pr o l o n g e d or
r e p e a t e d ex p o s u r e s , na p h t h a l e n e ha s be e n sh o w n to ca u s e ca t a r a c t s , op t i c a l ne u r i t i s , he m o lytic an d
a p l a s t i c an e m i a , ja u n d i c e an d po s s i b ly neu r o t o x i c i ty.  In an i m a l st u d i e s , na p h t h a l e n e ca u s e d fe t a l
e f f e c t s an d de c r e a s e d sp l e e n we i g h t s in pr e g n a n t fe m a l e mi c e .  In an NTP spon s o r e d st u dy,
na p h t h a l e n e pr o d u c e d a do s e re l a t e d in c r e a s e in tu m o r s at th e 30 and 60 ppm ex p o s u r e le v e l in bo t h
m a l e an d fe m a l e ra t s .  Hi g h e r in c i d e n c e s of re s p i r a t o ry epi t h e l i a l ad e n o m a s , ol f a c t o ry epi t h e l i a l
n e u r o b l a s t o m a s , an d no n - n e o p l a s t i c le s i o n s of th e no s e we r e ob s e r v e d as co m p a r e d to co n t r o l s .
Cytoge n i c st u d i e s wi t h Chine s e ha m s t e r ov a ry cel l s ha v e de m o n s t r a t e d si s t e r ch r o m a t i d ex c h a n g e s
a n d ch r o m o s o m a l ab e r r a t i o n s .  The re l e v a n c e of th e s e st u d i e s to hu m a n he a l t h is un c l e a r .

Indene:
Ind e n e an d et hylme t hylbe n z e n e s ar e pr i m a ry ski n ir r i t a n t s .  Overe x p o s u r e ha s be e n as s o c i a t e d wi t h
k i d n ey dam a g e an d in c r e a s e d bl o o d ch o l i n e s t e r a s e le v e l s .  In in h a l a t i o n de v e l o p m e n t a l st u d i e s , in d e n e
a n d ot h e r C9 aro m a t i c hydro c a r b o n s ha v e be e n as s o c i a t e d wi t h de c r e a s e d fe t a l an d ne w b o r n e pu p
w e i g h t s .

Styrene:
Neur o l o g i c a l in j u ry ass o c i a t e d wi t h ch r o n i c styren e ex p o s u r e in c l u d e di s t a l hypes t h e s i a , de c r e a s e d
n e r v e co n d u c t i o n ve l o c i ty, an d al t e r e d psycho m o t o r pe r f o r m a n c e .  These ef f e c t s di d no t oc c u r wi t h
e x p o s u r e s to ai r b o r n e co n c e n t r a t i o n s th a t we r e le s s th a n 100 ppm .  Incr e a s e d de a t h s fr o m
d e g e n e r a t i v e ne u r o l o g i c a l di s o r d e r s we r e fo u n d in a co m p r e h e n s i v e ep i d e m i o l o g i c a l st u dy of Da n i s h
r e i n f o r c e d pl a s t i c s wo r k e r s .  These wo r k e r s we r e re p o r t e d to ha v e a 2.5-fo l d in c r e a s e d ri s k fo r myelo i d
l e u k e m i a wi t h cl o n a l ch r o m o s o m e ab e r r a t i o n s .  Also, th e r e ar e se v e r a l st u d i e s th a t su g g e s t po t e n t i a l
r e p r o d u c t i v e ef f e c t s in hu m a n s an d ex p e r i m e n t a l an i m a l s fr o m ov e r e x p o s u r e to styren e .  Styren e wa s
n o t mu t a g e n i c in th e st a n d a r d (l i q u i d ph a s e ) Ames Salm o n e l l a / m i c r o s o m e as s ay, bu t wa s we a k ly
pos i t i v e wh e n te s t e d in th e va p o r ph a s e .  IARC has li s t e d styren e as po s s i b ly car c i n o g e n i c to hu m a n s
( G r o u p 2B).

SECTION 12: ECOLOGICAL INFORMATION

Gasoline contains components that are potentially toxic to freshwater and saltwater ecosystems.  It will
normally float on water.  The lighter components of gasoline will evaporate rapidly.  In stagnant or
slow-flowing waterways, a hydrocarbon layer can cover a large surface area.  As a result, this covering
layer might limit or eliminate natural atmospheric oxygen transport into the water.  With time, if not
removed, oxygen depletion in the waterway might be enough to cause a fish kill or create an anaerobic
e n v i r o n m e n t .  This coating action can also be harmful or fatal to plankto n , algae, aquatic life, and water
b i r d s .

This material can be hazardous to human health or the environment.  If spilled, this material will normally
evaporate rapidly.  Hydrocarbon components may contribute to atmospheric smog.  The atmospheric
h a l f - l i f e of the butane compone n t s under photoch e m i c a l smog conditi o n s are estimat e d to be between
three and seven days.  Isopentane, n-pentane, hexane isomers, n-heptane, heptane isomers and
iso-octane have estimated half-lives of between two and five days in air when photochemical hydroxyl or
nitrate radicals are present.  Toluene has a half-life of from three hours to approximately one day.
Cyclohexane has a half-life of from six hours to over four days when hydroxyl radicals are present.

Unleaded gasoline is potentially toxic to freshwater and saltwater ecosystems.  Various grades of gasoline
exhibited range of lethal toxicity (LC100) from 40 PPM to 100 PPM in ambient stream water with Rainbow
Trout (Salmo irideus).  A 24-hour TLm (Median Toxic Limit) was calculated to be 90 PPM with juvenile
American Shad (Squalius cephalus).  Using Bluegill Sunfish (Lepomis macrochirus), Grey Mullet (Chelon
labr o s u s ) and Gulf Menhaden (Brevoor t i a patronus ) , gasoline exhibite d a 96-hour LC50 of 8 PPM, 2 PPM,
and 2 PPM, respectively.

Methyl tertiary-Butyl Ether (MTBE) has a relatively low level of aquatic ecotoxicity.  Using the crustacean
Harpacticoid Copepods (Nitrocra spinipes), MTBE exhibited a 96-hour LC50 of from 1,000 PPM to 10,000
PPM depending upon various water temperatures.  MTBE exhibited a 24-hour LC50 of 1,700 PPM and a
96-ho u r LC50 of 1,000 PPM using Bleak Fish (Alburnus alburn u s ) at 10° C.  Using Golden Orfe Fish
(Leuciscu s idus melano t u s ) , MTBE exhibit e d a 48-hou r LC0 of 1,000 PPM and an LC100 of 2,000 PPM.

Ecotoxicity

Environmental Fate
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SECTION 13: DISPOSAL CONSIDERATIONS

Maximi z e ma t e r i a l re c o v e ry for re u s e or re cycli n g .  If spi l l e d ma t e r i a l is in t r o d u c e d in t o a wa s t e w a t e r
t r e a t m e n t syste m , ch e m i c a l an d bi o l o g i c a l oxygen de m a n d (COD and BOD) wi l l li k e ly inc r e a s e .  This
m a t e r i a l is bi o d e g r a d a b l e if gr a d u a l ly exp o s e d to mi c r o o r g a n i s m s , pr e f e r a b ly in an ae r o b i c
e n v i r o n m e n t .  In sew a g e - s e e d e d wa s t e w a t e r , at or be l o w co n c e n t r a t i o n s of 0.2 vol . % of th i s ma t e r i a l ,
t h e r e is li t t l e or no ef f e c t on bi o - o x i d a t i o n an d / o r di g e s t i o n .  How e v e r , at 1 vol . % , it do u b l e s th e
r e q u i r e d di g e s t i o n pe r i o d .  Hig h e r co n c e n t r a t i o n s in t e r f e r e wi t h fl o c fo r m a t i o n an d sl u d g e se t t l i n g an d
a l s o pl u g fi l t e r s or ex c h a n g e be d s .  Vapor em i s s i o n s fr o m a bi o - o x i d a t i o n pr o c e s s co n t a m i n a t e d wi t h
t h i s ma t e r i a l ca n  be a he a l t h ha z a r d .

Reco v e r e d no n - u s a b l e ma t e r i a l may be re g u l a t e d by US EPA as a ha z a r d o u s wa s t e du e to it s
i g n i t i b i l i ty (D001) and / o r it s to x i c (D018) ch a r a c t e r i s t i c s .  In ad d i t i o n , co n d i t i o n s of us e may cau s e th i s
m a t e r i a l to be c o m e a ha z a r d o u s wa s t e , as de f i n e d by Fed e r a l or State re g u l a t i o n s .  It is th e
r e s p o n s i b i l i ty of th e us e r to de t e r m i n e if th e ma t e r i a l is a ha z a r d o u s wa s t e at th e ti m e of di s p o s a l .
Tran s p o r t a t i o n , tr e a t m e n t , st o r a g e , an d di s p o s a l of wa s t e ma t e r i a l mu s t be co n d u c t e d in ac c o r d a n c e
w i t h RCRA regu l a t i o n s (s e e 40 CFR Parts 260 thr o u g h 271).  State an d / o r lo c a l re g u l a t i o n s mi g h t be
e v e n mo r e re s t r i c t i v e .  Conta c t th e RCRA/Super f u n d Ho t l i n e at (800) 424-9346 or your re g i o n a l US
EPA off i c e fo r gu i d a n c e co n c e r n i n g ca s e sp e c i f i c di s p o s a l is s u e s .

Hazard characteristic and regulatory waste stream classification can change with product use.  Accordingly, it is the responsibility
of the user to determine the proper storage, transportation, treatment and/or disposal methodologies for spent materials and
residues at the time of disposition.

SECTION 14: TRANSPORT INFORMATION

Class 3: Fl a m m a b l e li q u i d .

Placards

Proper Shipping Name G a s o l i n e

Packing Group(s) II

A Repor t a b l e Qu a n t i ty (RQ) ha s no t be e n es t a b l i s h e d fo r th i s ma t e r i a l .Reportable Quantity

Hazard Class

UN1203UN/NA ID

DOT Status

MARPOL III Status

HAZMAT STCC No.

Emergency Response Guide
No.

Not a DOT "Marin e Pollu t a n t "
p e r 49 CFR 171.8.

4 908177

128

A U.S. Dep a r t m e n t of Tran s p o r t a t i o n re g u l a t e d ma t e r i a l .

SECTION 15: REGULATORY INFORMATION

TSCA Inventory

SARA 302/304

SARA 311/312 The Super f u n d Amen d m e n t s an d Reaut h o r i z a t i o n Act of 1986 (SARA) Title III req u i r e s fa c i l i t i e s su b j e c t
t o th i s su b p a r t to su b m i t ag g r e g a t e in f o r m a t i o n on ch e m i c a l s by "Ha z a r d Categ o ry" as de f i n e d in 40
CFR 370.2.  This ma t e r i a l wo u l d be cl a s s i f i e d un d e r th e fo l l o w i n g ha z a r d ca t e g o r i e s :

This pr o d u c t an d / o r it s co m p o n e n t s ar e li s t e d on th e Toxic Subst a n c e s Contr o l Act (TSCA) inv e n t o ry.

Fi r e , Acute (Imm e d i a t e ) He a l t h Ha z a r d , Chron i c (D e l ayed) He a l t h Ha z a r d

The Super f u n d Amen d m e n t s an d Reaut h o r i z a t i o n Act of 1986 (SARA) Title III req u i r e s fa c i l i t i e s su b j e c t
t o Subp a r t s 302 and 304 to su b m i t em e r g e n cy pla n n i n g an d no t i f i c a t i o n in f o r m a t i o n ba s e d on Thre s h o l d
Plan n i n g Qu a n t i t i e s (TPQs) an d Repor t a b l e Qu a n t i t i e s (RQs) fo r "Extr e m e ly Haz a r d o u s Subst a n c e s "
l i s t e d in 40 CFR 302.4 an d 40 CFR 355. No com p o n e n t s we r e id e n t i f i e d .
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CITGO Gasolines, All Grades Unleaded

The Compr e h e n s i v e Envi r o n m e n t a l Respo n s e , Compe n s a t i o n , an d Liab i l i ty Act of 1980 (CERCLA)
req u i r e s no t i f i c a t i o n of th e Natio n a l Respo n s e Cente r co n c e r n i n g re l e a s e of qu a n t i t i e s of "h a z a r d o u s
s u b s t a n c e s " eq u a l to or gr e a t e r th a n th e re p o r t a b l e qu a n t i t i e s (RQ's ) li s t e d in 40 CFR 302.4.  As def i n e d
by CERCLA, the te r m "h a z a r d o u s su b s t a n c e " do e s no t in c l u d e pe t r o l e u m , in c l u d i n g cr u d e oi l or any
fra c t i o n th e r e o f wh i c h is no t ot h e r w i s e sp e c i f i c a l ly des i g n a t e d in 40 CFR 302.4.  Chemi c a l su b s t a n c e s
p r e s e n t in th i s pr o d u c t or re f i n e ry str e a m th a t may be su b j e c t to th i s st a t u t e ar e :
Methyl ter t i a ry-Bu tyl Ether (MTBE) [CAS No.: 1634-04-4] RQ = 1000 lbs. (453.6 kg) Conce n t r a t i o n :  0 -
15%
Tolue n e [CAS No.: 108-88 -3] RQ = 1000 lbs. (453.6 kg ) Conce n t r a t i o n :  1 - 20%
Xylen e , al l is o m e r s [CAS No.: 1330-20-7] RQ = 100 lbs. (45.36 kg) Conce n t r a t i o n :  1 - 18%
n- H e x a n e [CAS No.: 110-54-3] RQ = 5000 lbs. (2268 kg) Conce n t r a t i o n :  1 - 8%
2,2,4-Trim e t hylpe n t a n e [CAS No.: 540-84 -1] RQ = 1000 lbs. (453.6 kg ) Conce n t r a t i o n :  1 - 5%
Be n z e n e [CAS No.: 71-43-2] RQ = 10 lbs . (4 .536 kg) Conce n t r a t i o n :  0 - 4.9 %
Ethylbe n z e n e [CAS No.: 100-41-4] RQ = 1000 lbs. (453.6 kg ) Conce n t r a t i o n :  0.2 - 4%
Cume n e [CAS No.: 98 - 82-8] RQ = 5000 lbs . (2268 kg ) Conce n t r a t i o n :  0.5 - 4%
Cycloh e x a n e [CAS No.: 110-82-7] RQ = 1000 lbs. (453.6 kg) Conce n t r a t i o n :  1 - 3%
Napht h a l e n e [CAS No.: 91-20-3] RQ = 100 lbs . (45.36 kg) Conce n t r a t i o n :  0.1 - 2%
Styren e [CAS No.: 100-42-5] RQ = 1000 lbs. (453.6 kg ) Conce n t r a t i o n :  0 - 1%

SARA 313

CERCLA

California
Proposition 65

This ma t e r i a l co n t a i n s th e fo l l o w i n g co m p o n e n t s wh i c h ar e kn o w n to th e State of Calif o r n i a to ca u s e
c a n c e r , bi r t h de f e c t s or ot h e r re p r o d u c t i v e ha r m ; an d th e r e f o r e , it may be su b j e c t to th e re q u i r e m e n t s of
Cali f o r n i a Propo s i t i o n 65 (CA Heal t h & Safety Code Secti o n 25249.5):  Gas o l i n e (W h o l ly Vapo r i z e d an d
Engi n e Exhau s t ) , Be n z e n e [CAS No. 71-43-3] and Tolue n e [CAS No. 108-88 -3]

Additional Regulatory
Remarks

CWA

New Jersey
Right-to-Know Label

As min i m u m re q u i r e m e n t s , CITGO rec o m m e n d s th a t th e fo l l o w i n g ad v i s o ry inf o r m a t i o n be di s p l ayed on
e q u i p m e n t us e d to di s p e n s e ga s o l i n e in mo t o r ve h i c l e s .  Addit i o n a l wa r n i n g s sp e c i f i e d by var i o u s
r e g u l a t o ry aut h o r i t i e s may be re q u i r e d :   "DANGER:  Extre m e ly Fla m m a b l e .  Use as a Motor Fu e l Only.
No Smoki n g .  Stop Engin e .  Turn Off All Elect r o n i c Equip m e n t in c l u d i n g Cellu l a r Tele p h o n e s .  Do Not
Overf i l l Tank.  Kee p Away fro m He a t an d Fl a m e s .  Do Not lea v e no z z l e un a t t e n d e d du r i n g re f u e l i n g .
Static Sparks Can Cause a Fire, especially when filling portable containers.  Conta i n e r s mu s t be me t a l
o r ot h e r ma t e r i a l ap p r o v e d fo r st o r i n g ga s o l i n e .  PLACE CONTAINER ON GROUND.   DO NOT FILL
ANY PORTABLE CONTAINER IN OR ON A VEHICLE.  Kee p no z z l e sp o u t in co n t a c t wi t h th e co n t a i n e r
d u r i n g th e en t i r e fi l l i n g op e r a t i o n .  Harmful or Fatal if Swallowed.  Long-Exposure Has Caused Cancer in
Laboratory Animals.   Avoid pr o l o n g e d br e a t h i n g of va p o r s .  Kee p fa c e aw ay fro m no z z l e an d ga s ta n k .
Neve r si p h o n by mou t h . "

Sect i o n 12(b) of Toxi c Subst a n c e s Contr o l Act:  This ma t e r i a l may con t a i n de t e c t a b l e co n c e n t r a t i o n s of
Methyl tertiary-Butyl Ether (MTBE) [CAS No. 1634-04-4], tertiary-Amyl Methyl Ether (TAME) [CAS No.
994-05-8], Methylcyclopentane [CAS No. 96-37-7], Cyclohexane [CAS No. 110-82-7], n-Hexane {CAS No.
110-54-3] and 1,3,5-Trimethylbenzene (Mesitylene) [CAS No. 108-67-8] .  Accor d i n g ly, th i s pr o d u c t may
be su b j e c t to US EPA's one - t i m e on ly per co u n t ry exp o r t no t i f i c a t i o n re q u i r e m e n t s .

G a s o l i n e [NJDEP CAS No. 8006-61-9]

This pr o d u c t co n t a i n s th e fo l l o w i n g co m p o n e n t s in co n c e n t r a t i o n s ab o v e de mi n i m i s le v e l s th a t ar e
l i s t e d as to x i c ch e m i c a l s in 40 CFR Part 372 pur s u a n t to th e re q u i r e m e n t s of Sect i o n 313 of SARA:
Methyl ter t i a ry-Bu tyl Ether (MTBE) [CAS No.: 1634-04-4] Conce n t r a t i o n :  0 - 15%
Tolue n e [CAS No.: 108-88 -3] Conce n t r a t i o n :  1 - 20%
Xylen e , al l is o m e r s [CAS No.: 1330-20-7] Conce n t r a t i o n :  1 - 18%
n- H e x a n e [CAS No.: 110-54-3] Conce n t r a t i o n :  1 - 8%
1, 2, 4 Trime t hylbe n z e n e [CAS No.: 95-63-6] Conce n t r a t i o n :  1 - 3%
Ben z e n e [CAS No.: 71-43-2] Conce n t r a t i o n :  0 - 4.9 %
Ethylbe n z e n e [CAS No.: 100-41-4] Conce n t r a t i o n :  0.2 - 4%
Cume n e [CAS No.: 98 - 82-8] Conce n t r a t i o n :  0.5 - 4%
Styren e [CAS No.: 100-42-5] Conce n t r a t i o n :  0 - 1%
Cycloh e x a n e [CAS No.: 110-82-7] Conce n t r a t i o n :  1 - 3%
Napht h a l e n e [CAS No.: 91-20-3] Conce n t r a t i o n :  0.1 - 2%

This ma t e r i a l is cl a s s i f i e d as an oi l un d e r Sect i o n 311 of th e Clean W a t e r Act (CWA) an d t h e Oil
Poll u t i o n Act of 1990 (OPA).  Dis c h a r g e s or sp i l l s wh i c h pr o d u c e a vi s i b l e sh e e n on wa t e r s of th e Unite d
Stat e s , th e i r ad j o i n i n g sh o r e l i n e s , or in t o co n d u i t s le a d i n g to su r f a c e wa t e r s mu s t be re p o r t e d to th e
EPA's Natio n a l Respo n s e Cente r at (800) 424-8 802.
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SECTION 16: OTHER INFORMATION

Print e d on 07/06/2001.
Revision Date
Print Date

REVISION INFORMATION

Version Number

07/06/2001
6.0

THE INFORMATION IN THIS MSDS WAS OBTAINED FROM SOURCES WHICH WE BELIEVE ARE RELIABLE.  HOWEVER, THE
INFORMATION IS PROVIDED WITHOUT ANY WARRANTY, EXPRESSED OR IMPLIED REGARDING ITS CORRECTNESS.  SOME
INFORMATION PRESENTED AND CONCLUSIONS DRAWN HEREIN ARE FROM SOURCES OTHER THAN DIRECT TEST DATA ON THE
SUBSTANCE ITSELF.  THIS MSDS WAS PREPARED AND IS TO BE USED ONLY FOR THIS PRODUCT.  IF THE PRODUCT IS USED AS
A COMPONENT IN ANOTHER PRODUCT, THIS MSDS INFORMATION MAY NOT BE APPLICABLE.  USERS SHOULD MAKE THEIR
OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE INFORMATION OR PRODUCTS FOR THEIR PARTICULAR
PURPOSE.

THE CONDITIONS OR METHODS OF HANDLING, STORAGE, USE, AND DISPOSAL OF THE PRODUCT ARE BEYOND OUR CONTROL
AND MAY BE BEYOND OUR KNOWLEDGE.  FOR THIS AND OTHER REASONS, WE DO NOT ASSUME RESPONSIBILITY AND
EXPRESSLY DISCLAIM LIABILITY FOR LOSS, DAMAGE OR EXPENSE ARISING OUT OF OR IN ANY WAY CONNECTED WITH
HANDLING, STORAGE, USE OR DISPOSAL OF THE PRODUCT.

DISCLAIMER OF LIABILITY

ABBREVIATIONS

AP = Approximately         EQ = Equal         > = Greater Than      < = Less Than         NA = Not Applicable         ND = No Data        NE = Not
Established
ACGIH = Ameri c a n Confe r e n c e of Go v e r n m e n t a l Indu s t r i a l Hygie n i s t s

      * * * * *       END  OF  MSDS       * * * * *

IARC = Inte r n a t i o n a l Agency for Resea r c h on Cance r
NIOSH = National Institute of Occupational Safety and Health

Refer to the top of Page 1 for the HMIS and NFPA Hazard Ratings for this product.

NPCA = Natio n a l Paint an d Coati n g Manuf a c t u r e r s Assoc i a t i o n
NFPA = Natio n a l Fi r e Prot e c t i o n Asso c i a t i o n

AIHA = Ameri c a n Indu s t r i a l Hygie n e Asso c i a t i o n
NTP = Natio n a l Toxic o l o gy Progr a m
OSHA = Occup a t i o n a l Safety and He a l t h Admin i s t r a t i o n
HMIS = Haz a r d o u s Mater i a l s Info r m a t i o n System
EPA = Envir o n m e n t a l Prot e c t i o n Agen cy
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SODIUM HYPOCHLORITE SOLUTION
MSDS Number: S4106 --- Effective Date: 05/05/00

1. Product Identification
Synonyms: Bleach; hypochlorous acid, sodium salt; soda bleach; sodium oxychloride
CAS No.: 7681-52-9
Molecular Weight: 74.44
Chemical Formula: NaOCl
Product Codes: 9416, P005

2. Composition/Information on Ingredients

  Ingredient                                CAS No         Percent   Hazardous                                       
  ---------------------------------------   ------------   -------   ---------        
 
  Sodium Hypochlorite (as NaOCl)            7681-52-9         5%        Yes                                                              
  Water                                     7732-18-5         95%       No                                                                
 

3. Hazards Identification
Emergency Overview
--------------------------
WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO EYES AND
RESPIRATORY TRACT. CAUSES SUBSTANTIAL BUT TEMPORARY EYE INJURY.

J.T. Baker SAF-T-DATA(tm) Ratings (Provided here for your convenience)
-----------------------------------------------------------------------------------------------------------
Health Rating: 2 - Moderate
Flammability Rating: 0 - None
Reactivity Rating: 1 - Slight
Contact Rating: 2 - Moderate

SODIUM HYPOCHLORITE SOLUTION
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Lab Protective Equip: GOGGLES; LAB COAT
Storage Color Code: Orange (General Storage)
-----------------------------------------------------------------------------------------------------------

Potential Health Effects
----------------------------------

Inhalation:
May cause irritation to the respiratory tract, (nose and throat); symptoms may include coughing and sore throat.
Ingestion:
May cause nausea, vomiting.
Skin Contact:
May irritate skin.
Eye Contact:
Contact may cause severe irritation and damage, especially at higher concentration.
Chronic Exposure:
A constant irritant to the eyes and throat. Low potential for sensitization after exaggerated exposure to damaged
skin.
Aggravation of Pre-existing Conditions:
Persons with impaired respiratory function, or heart disorders (or disease) may be more susceptible to the effects
of the substance.

4. First Aid Measures
Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.
Ingestion:
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to
an unconscious person. Get medical attention immediately.
Skin Contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and
shoes. Get medical attention immediately. Wash clothing before reuse. Thoroughly clean shoes before reuse.
Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally.
Get medical attention immediately.

Note to Physician:
Consider oral administration of sodium thiosulfate solutions if sodium hypochlorite is ingested. Do not administer
neutralizing substances since the resultant exothermic reaction could further damage tissue. Endotracheal
intubation could be needed if glottic edema compromises the airway. For individuals with significant inhalation
exposure, monitor arterial blood gases and chest x-ray.

5. Fire Fighting Measures
Fire:
Not considered to be a fire hazard. Substance releases oxygen when heated, which may increase the severity of an
existing fire. Containers may rupture from pressure build-up.
Explosion:
This solution is not considered to be an explosion hazard. Anhydrous sodium hypochlorite is very explosive.
Fire Extinguishing Media:
Use any means suitable for extinguishing surrounding fire. Use water spray to cool fire-exposed containers, to

SODIUM HYPOCHLORITE SOLUTION
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dilute liquid, and control vapor.
Special Information:
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with
full facepiece operated in the pressure demand or other positive pressure mode.

6. Accidental Release Measures
Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in Section 8. Isolate
hazard area. Keep unnecessary and unprotected personnel from entering. Contain and recover liquid when
possible. Collect liquid in an appropriate container or absorb with an inert material (e. g., vermiculite, dry sand,
earth), and place in a chemical waste container. Do not use combustible materials, such as saw dust. Do not flush
to sewer! US Regulations (CERCLA) require reporting spills and releases to soil, water and air in excess of
reportable quantities. The toll free number for the US Coast Guard National Response Center is (800) 424-8802.

7. Handling and Storage
Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical damage. Isolate
from incompatible substances. Containers of this material may be hazardous when empty since they retain product
residues (vapors, liquid); observe all warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection
Airborne Exposure Limits:
Sodium Hypochlorite:
AIHA (WEEL) - STEL - 2 mg/m3

-OSHA Permissible Exposure Limit (PEL):
0.5 ppm (TWA), 1 ppm (STEL) as Chlorine

-ACGIH Threshold Limit Value (TLV):
1 ppm (TWA), 3 ppm (STEL) as Chlorine
Ventilation System:
A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne
Exposure Limits. Local exhaust ventilation is generally preferred because it can control the emissions of the
contaminant at its source, preventing dispersion of it into the general work area. Please refer to the ACGIH
document, Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for details.
Personal Respirators (NIOSH Approved):
If the exposure limit is exceeded, a full facepiece respirator with an acid gas cartridge may be worn up to 50 times
the exposure limit or the maximum use concentration specified by the appropriate regulatory agency or respirator
supplier, whichever is lowest. For emergencies or instances where the exposure levels are not known, use a
full-facepiece positive-pressure, air-supplied respirator. WARNING: Air purifying respirators do not protect
workers in oxygen-deficient atmospheres.
Skin Protection:
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to
prevent skin contact.
Eye Protection:
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash fountain and
quick-drench facilities in work area.

SODIUM HYPOCHLORITE SOLUTION
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9. Physical and Chemical Properties
Appearance:
Colorless to yellowish liquid.
Odor:
Chlorine-like odor.
Solubility:
100% in water.
Density:
1.07 - 1.14
pH:
9 - 10 (neutral solution-no excess sodium hydroxide)
% Volatiles by volume @ 21C (70F):
ca. 95
Boiling Point:
40C (104F) Decomposes slightly
Melting Point:
-6C (21F)
Vapor Density (Air=1):
No information found.
Vapor Pressure (mm Hg):
17.5 @ 20C (68F)
Evaporation Rate (BuAc=1):
No information found.

10. Stability and Reactivity
Stability:
Slowly decomposes on contact with air. Rate increases with the concentration and temperature. Exposure to
sunlight accelerates decomposition. Sodium hypochlorite becomes less toxic with age.
Hazardous Decomposition Products:
Emits toxic fumes of chlorine when heated to decomposition. Sodium oxide at high temperatures.
Hazardous Polymerization:
Will not occur.
Incompatibilities:
Ammonia (chloramine gas may evolve),amines, ammonium salts, aziridine, methanol, phenyl acetonitrile,
cellulose, ethyleneimine, oxidizable metals, acids, soaps, and bisulfates.
Conditions to Avoid:
Light, heat, incompatibles.

11. Toxicological Information

No LD50/LC50 information found relating to normal routes of occupational exposure. Investigated as a tumorigen
and mutagen. Irritation data: eye, rabbit, 10 mg - Moderate

  --------\Cancer Lists\------------------------------------------------------
                                         ---NTP Carcinogen---
  Ingredient                             Known    Anticipated    IARC Category
  ------------------------------------   -----    -----------    -------------
  Sodium Hypochlorite (as NaOCl)          No          No              3
  (7681-52-9)

SODIUM HYPOCHLORITE SOLUTION

file:///C|/Documents and Settings/Doug/My Documents/MSDS/SODIUM HYPOCHLORITE SOLUTION.htm (4 of 6) [11/29/2001 8:04:21 AM]



  Water (7732-18-5)                       No          No            None

12. Ecological Information
Environmental Fate:
No information found.
Environmental Toxicity:
No information found.

13. Disposal Considerations
Dilute with water and flush to sewer if local ordinances allow, otherwise, whatever cannot be saved for recovery
or recycling should be managed in an appropriate and approved waste disposal facility. Processing, use or
contamination of this product may change the waste management options. State and local disposal regulations
may differ from federal disposal regulations. Dispose of container and unused contents in accordance with federal,
state and local requirements.

14. Transport Information
Not regulated.

15. Regulatory Information
  --------\Chemical Inventory Status - Part 1\---------------------------------
  Ingredient                                       TSCA  EC   Japan  Australia
  -----------------------------------------------  ----  ---  -----  ---------
  Sodium Hypochlorite (as NaOCl) (7681-52-9)        Yes  Yes   Yes      Yes                                      
  Water (7732-18-5)                                 Yes  Yes   Yes      Yes                                      
 
  --------\Chemical Inventory Status - Part 2\---------------------------------
                                                          --Canada--
  Ingredient                                       Korea  DSL   NDSL  Phil.
  -----------------------------------------------  -----  ---   ----  -----
  Sodium Hypochlorite (as NaOCl) (7681-52-9)        Yes   Yes   No     Yes                       
  Water (7732-18-5)                                 Yes   Yes   No     Yes
 
  --------\Federal, State & International Regulations - Part 1\----------------
                                             -SARA 302-    ------SARA 313------
  Ingredient                                 RQ    TPQ     List  Chemical Catg.
  -----------------------------------------  ---   -----   ----  --------------
  Sodium Hypochlorite (as NaOCl) (7681-52-9) No    No      No         No
  Water (7732-18-5)                          No    No      No         No
 
  --------\Federal, State & International Regulations - Part 2\----------------
                                                        -RCRA-    -TSCA-
  Ingredient                                 CERCLA     261.33     8(d) 
  -----------------------------------------  ------     ------    ------
  Sodium Hypochlorite (as NaOCl)             100        No         No          
  (7681-52-9)

SODIUM HYPOCHLORITE SOLUTION
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  Water (7732-18-5)                          No         No         No                                                                
 
 
Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  No
SARA 311/312:  Acute: Yes      Chronic: No   Fire: No  Pressure: No
Reactivity: No          (Mixture / Liquid)

Australian Hazchem Code: No information found.
Poison Schedule: S5
WHMIS:
This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and
the MSDS contains all of the information required by the CPR.

16. Other Information
NFPA Ratings: Health: 2 Flammability: 0 Reactivity: 1
Label Hazard Warning:
WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO EYES AND
RESPIRATORY TRACT. CAUSES SUBSTANTIAL BUT TEMPORARY EYE INJURY.
Label Precautions:
Avoid contact with eyes, skin and clothing.
Avoid breathing mist.
Keep container closed.
Use with adequate ventilation.
Wash thoroughly after handling.
Label First Aid:
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to
an unconscious person. If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. In case of contact, immediately flush eyes or skin with plenty of water for at least 15
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. In all cases get medical
attention immediately.
Product Use:
Laboratory Reagent.
Revision Information:
MSDS Section(s) changed since last revision of document include: 1, 2, 3, 8, 11, 14, 15, 16.
Disclaimer:
************************************************************************************************
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the
appropriate precautionary handling of the material by a properly trained person using this product.
Individuals receiving the information must exercise their independent judgment in determining its
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT
LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT TO
WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL
NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.
************************************************************************************************
Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)

SODIUM HYPOCHLORITE SOLUTION

file:///C|/Documents and Settings/Doug/My Documents/MSDS/SODIUM HYPOCHLORITE SOLUTION.htm (6 of 6) [11/29/2001 8:04:21 AM]
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PRODUCT NAME: Ion Exchange Resin Code: 69855 Key: 891090-3

Date Issued: 11/08/88 DOT Hazard Class NON-REGULATED

Formula:  Not applicable Chemical Name or Synonyms:
Mixed bed ion exchange resin (hydrogen and hydroxide forms)

SECTION 1 — COMPOSITIONAL INFORMATION
Anion/Cation exchange resin Water CAS Reg. No.

NONHAZ
NONHAZ

35-50
50-65

R&H  OSHA  ACGIH
NE         NE        NE
NE         NE        NE
NE=None established

SECTION 2 — PHYSICAL PROPERTY INFORMATION
APPEARANCE — ODOR — Ph

Beads; pH (aqueous slurry) = 5 to 9
Viscosity
    NA

MELTING OR FREEZING POINT
OC/32F (WATER)

BOILING POINT
100C/212F (water)

VAPOR PRESSURE mmHg
17 @20C (water)

VAPOR DENSITY (AIR=1)
Less than 1 (water)

SOLUBILITY IN WATER
Negligible

PERCENT VOLATILE &BY
WEIGHT)
50-65 (water)

SPECIFIC GRAVITY
(WATER-1)
1.1.-1.3

EVAPORATION RATE
(BUTYL ACETATE-1)
Less than 1 (water)

SECTION 3 FIRE AND EXPLOSION HAZARD INFORMATION
FLASH POINT
      NA

AUTO IGNITION TEMPERATURE
500C/932F (EST.)

LOWER EXPLOSION LIMIT (%)
NA

UPPER EXPLOSION LIMIT (%)
NA

EXTINGUISHING MEDIA
Foam Alcohol Foam X CO2 X Dry Chemical X Water Spray Other

SPECIAL FIRE FIGHTING PROCEDURES
Wear self-contained breathing apparatus (pressure-demand, MSHA/NIOSH-approved or equivalent) and full
protective gear.
UNUSUAL FIRE AND EXPLOSION HAZARDS
Toxic combustion products may include alkylamines and oxides of sulfur and nitrogen.

SECTION 4 — HEALTH HAZARD INFORMATION
ROHM AND HAAS RECOMMENDED WORK PLACE EXPOSURE LIMITS

STEL = Non established.
EFFECTS OF OVEREXPOSURE

Eye Contact:  Product can cause eye irritation.
EMERGENCY AND FIRST AIR PROCEDURES

Eye Contact:  Immediately flush eyes with large amounts of water and continue for at least 15 minutes.
Get prompt medical attention.

SECTION 5 REACTIVITY INFORMATION
STABILITY
             Stable                Unstable

CONDITIONS TO AVOID
Temperatures over 200C/392F

HAZARDOUS DECOMPOSITION PRODUCTS:  Thermal decomposition may yield styrene and divinylbenzene
monomers, alkylamines and oxides of nitrogen.
HAZARDOUS POLYMERIZATION
               MAY OCCUR                 WILL NOT
                                                       OCCUR

CONDITIONS TO AVOID
None known

MATERIAL SAFETY DATA SHEET
(MSDS)

NOT OSHA HAZARDOUS
NOT WHMIS CONTROLLED

BS242 — LIST 7
8811 Prospect Avenue, K.C., MO 64132
(816) 333-8811, Fax (816) 363-0130, (800) 821-5525

X

X
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INCOMPATIBILITY (MATERIALS TO AVOID)
                WATER                           OTHER

Avoid contact with concentrated nitric acid or any other strong
oxidizing agent at all times.

SECTION 6 — SPILL OR LEAK PROCEDURE INFORMATION

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
Floor may be slippery.  Use care to avoid falls.  Sweep up and transfer to containers for recovery or disposal.
WASTE DISPOSAL METHODS
Unused resin may be incinerated or landfilled in facilities meeting local, state and federal regulations.  For
contaminated resin, the user must determine the hazard and use an appropriate disposal method.

SECTION 7 — SPECIAL PROTECTION INFORMATION

VENTILATION TYPE
Normal room ventilation.
RESPIRATORY PROTECTION
None required for normal operations.
PROTECTIVE GLOVES
None required

EYE PROTECTION
Safety glasses (ANSI Z-87.1 or approved equivalent)

OTHER PROTECTIVE EQUIPMENT
Eyewash facility

SECTION 8 — STORAGE AND HANDLING INFORMATION

STORAGE TEMPERATURE
max.  49C/120F    min.   OC/32F

INDOOR
     YES

HEATED REFRIGERATED OUTDOOR
     YES

NOTE:  Store at ambient temperatures.  Avoid repeated freeze-thaw cycles.
NOTE:  Ground ion exchange resins should be treated as potential eye irritants.  A finely ground form of a
structurally related strong acid cation exchange resin produced severe rabbit eye irritation.

NOTE:  The maximum operating temperature recommended for this product is 60C/140F.  Functional group
destruction and loss of capacity will occur above this temperature.

SECTION 9 — TOXICITY INFORMATION

No toxicity data available for this product.

SECTION 10 — MISCELLANEOUS INFORMATION

Caution:  Do not pack column with dry ion exchange resins.  Dry beads expand when wetted; this
expansion can cause a glass column to shatter.
Caution:  Nitric acid and other strong oxidizing agents can cause explosive-type reactions when mixed
with ion exchange resins.  Proper design of equipment to prevent rapid build-up of pressure is necessary if
use of an oxidizing agent such as nitric acid is contemplated.  Before using strong oxidizing agents in
contact with ion exchange beads, consult sources knowledgeable in handling these materials.

NA — Not Applicable
   C — Ceiling value

Key
       906545-0

Date of Issue
      11/07/88

Supersedes
     8/31/87

The information contained herein is based on data considered accurate.  However, no warranty is expressed or implied
regarding the accuracy of these data or the results to be obtained from the use thereof.

Labconco Corporation assumes no responsibility for personal injury or property damage to vendees.  Users or third parties
caused by the material.  Such vendees or users assume all risks associated with the use of the material.

X

         1

  1              0

special

reactivity

toxicity

fireHAZARD RATING
4 - EXTREME **SEE SECTION 4
3 — HIGH
2 — MODERATE
1 — SLIGHT
0 — INSIGNIFICANT
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PERFILES SUELOS – SOILS PROFILES



ð
ÐÎÑÚò ø³÷ Ô×ÌÑÔÑÙSß ÜÛÔ ÐÛÎÚ×Ô

ÐÛÎÚ×Ô ÜÛ ÝßÔ×ÝßÌßæ Ýó ï
óËÞ×ÝßÝ×MÒæ íëçèéêÛô èëíêïëïÒ
óÚÛÝØß ÜÛ ÓËÛÍÌÎÛÑæîïóðêóîððî

óÚ×Í×ÑÙÎßÚ×ßæ Ì»®®¿¦¿ ¿´«ª·¿´ñ»-´·½¿
óÎÛÔ×ÛÊÛæ Ð´¿²±
óÐÛÒÜ×ÛÒÌÛæ ð ¿ ìû ø°´¿²± ¿

óÜÎÛÒßÖÛæ Û¨½»·ª±
óÓßÌÛÎ×ßÔ ÓßÜÎÛæ Û-´·½± ±¾®» ¿´«ª·¿´
óÔ×ÌÑÔÑÙSßæ Ê¿®·¿¼¿ øª»® º±¬±¹®¿º3¿ ï § é÷
óÊÛÙÛÌßÝ×MÒæ Ì·´´¿²¼·¿ ³«§ ¼·°»®¿
óÝÔ×Óßæ Ý¿´·¼± »½±
óÛÝÑÔÑÙSß ø¦±²¿ ¼» ª·¼¿÷æ
Ü»·»®¬± ¼»»½¿¼± «¾¬®±°·½¿´ ø¼¼ó÷

´·¹»®¿³»²¬» ·²½´·²¿¼±÷

ØÑÎ×ÆÑÒÌÛ ÜÛÍÝÎ×ÐÝ×MÒ

ÙÑÔÜÛÎ ßÍÍÑÝ×ßÌÛÍ

Ò±¬¿æ Ð¿®¿ ´±½¿´·¦¿½·-² ¼» ½¿´·½¿¬¿ ª»® º·¹«®¿ ÛÏ ó ï
Î»«´¬¿¼± ¼» ß²?´·· ¼»  ´¿¾±®¿¬±®·±ô ª»® ³«»¬®¿ Ý ïïô Ý ïî

ð ó ðòïë ½³ô Ý±´±® Ð¿®¼± ¿ °¿®¼± ±½«®±  øïð
ÇÎ ìñí÷ »² ¸&³»¼±ô ½´¿» ¬»¨¬«®¿´ ß®»²¿
Ú®¿²½¿ô »¬®«½¬«®¿ ¹®¿²«´¿® «»´¬¿ô
½±²·¬»²½·¿ º®·¿¾´» »² »½±ô ²± ¿¼¸»·ª± §
²± °´?¬·½± »² ³±¶¿¼±ô °®»»²½·¿ »½¿¿ ¼»
®¿3½»ô ´3·³·¬» ½´¿®±ò
ðòïë ó ðòêë ½³ô Ý±´±® ïðÇÎêñî »² »½±ô ½´¿»
¬»¨¬«®¿´ ß®»²¿ ³±¼·º·½¿¼±® ¬»¨¬«®¿´ ¹®¿ª·´´¿
»² «² èðûô ·² »¬®«½¬«®¿ ø¹®¿²± ·³°´»÷ô
½±²·¬»²½·¿ º·®³» »² »½±ô ²± ¿¼¸»·ª± § ²±
°´?¬·½± »² ³±¶¿¼±ô ·² ®¿3½»ò Ô3³·¬» ½´¿®±

ðòêë ó ðòèé ½³ô Ý±´±® ïðÇÎêñì »² »½±ô ½´¿»
¬»¨¬«®¿´ ß®»²¿  ³±¼·º·½¿¼±® ¬»¨¬«®¿´ ¹®¿ª·´´¿ §
º®¿¹³»²¬± ¼» ½¿²¬± ®±¼¿¼± »² «² çðûô
·² »¬®«½¬«®¿ ø¹®¿²± ·³°´»÷ô ½±²·¬»²½·¿
º·®³» »² »½±ô ²± ¿¼¸»·ª± § ²± °´?¬·½± »²
³±¶¿¼±ô ¿«»²½·¿ ¼» ®¿3½»ò

ß

Ýóï

Ýóóî



ð

ÐÎÑÚò ø³÷ Ô×ÌÑÔÑÙSß ÜÛÔ ÐÛÎÚ×Ô

ÐÛÎÚ×Ô ÜÛ ÝßÔ×ÝßÌßæ Ýó î
óËÞ×ÝßÝ×MÒæ íëçëððÛô èëíëëððÒ
óÚÛÝØß ÜÛ ÓËÛÍÌÎÛÑæîïóðêóîððî
óÚ×Í×ÑÙÎßÚ×ßæ Ì»®®¿¦¿ ¿´«ª·¿´ñ»-´·½¿
óÎÛÔ×ÛÊÛæ Ð´¿²±
óÐÛÒÜ×ÛÒÌÛæ ð ¿ îû ø°´¿²± ±

óÜÎÛÒßÖÛæ Þ«»²± ¿ »¨½»·ª±
óÓßÌÛÎ×ßÔ ÓßÜÎÛæ Û-´·½±ñ¿´«ª·¿´
óÔ×ÌÑÔÑÙSßæ Ê¿®·¿¼¿ øª»® º±¬±¹®¿º3¿ î÷
óÊÛÙÛÌßÝ×MÒæ Ì·´´¿²¼·¿  ¼·°»®¿
óÝÔ×Óßæ Ý¿´·¼± »½±
óÛÝÑÔÑÙSß ø¦±²¿ ¼» ª·¼¿÷æ
Ü»·»®¬± ¼»»½¿¼± «¾¬®±°·½¿´ ø¼¼ó÷

½¿· ¿ ²·ª»´÷

ØÑÎ×ÆÑÒÌÛ ÜÛÍÝÎ×ÐÝ×MÒ

ÙÑÔÜÛÎ ßÍÍÑÝ×ßÌÛÍ

Ò±¬¿æ Ð¿®¿ ´±½¿´·¦¿½·-² ¼» ½¿´·½¿¬¿ ª»® º·¹«®¿ ÛÏ ó ï
Î»«´¬¿¼± ¼» ß²?´·· ¼»  ´¿¾±®¿¬±®·±ô ª»® ³«»¬®¿ Ý îïô Ý îî

ð ó îð ½³ô  Ý±´±® ïðÇÎ íñî »² ¸&³»¼±ô ½´¿»
¬»¨¬«®¿´ ß®»²¿  Ú®¿²½¿ô »¬®«½¬«®¿ ¹®¿²«´¿®
³»¼·¿ô ½±²·¬»²½·¿ º®·¿¾´» »² ¸&³»¼±ô ²±
¿¼¸»·ª± § ²± °´?¬·½± »² ³±¶¿¼±ô ½±²¬»²·¼±
»½¿± ¼» ®¿3½»ô ´3³·¬» ½´¿®±ò

îð ó éë ½³ô Ý±´±® ïðÇÎ êñì »² ¸&³»¼±ô ½´¿»
¬»¨¬«®¿´ ß®»²¿ô »¬®«½¬«®¿ ¹®¿²«´¿® «»´¬¿ô
½±²·¬»²½·¿ º®·¿¾´» »² ¸&³»¼±ô ²± ¿¼¸»·ª±
§ ²± °´?¬·½± »² ³±¶¿¼±ô ¾¿¶± ½±²¬»²·¼± ¼»
®¿3½»ô ´3³·¬» ½´¿®±ò

ðòéë ó ïòïî ³ô Ý±´±® ïðÇÎ êñí »² ¸&³»¼±ô
½´¿» ¬»¨¬«®¿´ ß®»²¿ ½±² îðû ¼» ¹®¿ª·´´¿
½±³± ³±¼·º·½¿¼±® ¬»¨¬«®¿´ô »¬®«½¬«®¿
¹®¿²«´¿® ¹®«»¿ô ½±²·¬»²½·¿ º®·¿¾´» »²
¸&³»¼±ô ²± ¿¼¸»·ª± § ²± °´?¬·½± »²
³±¶¿¼±ô ²± » ª·«¿´·¦¿² ®¿3½»ò

ß

Ýóï

Ýóóî



ð
ÐÎÑÚò ø³÷ Ô×ÌÑÔÑÙSß ÜÛÔ ÐÛÎÚ×Ô

ÐÛÎÚ×Ô ÜÛ ÝßÔ×ÝßÌßæ Ýó í
óËÞ×ÝßÝ×MÒæ íëçîððÛô èëíëîïëÒ
óÚÛÝØß ÜÛ ÓËÛÍÌÎÛÑæîïóðêóîððî
óÚ×Í×ÑÙÎßÚ×ßæ Ì»®®¿¦¿ ¿´«ª·¿´ñ»-´·½¿
óÎÛÔ×ÛÊÛæ Ô·¹»®¿³»²¬» ·²½´·²¿¼±
óÐÛÒÜ×ÛÒÌÛæ î ¿ ìû
óÜÎÛÒßÖÛæ Þ«»²± ¿ »¨½»·ª±

óÓßÌÛÎ×ßÔ ÓßÜÎÛæ ß´«ª·¿´ ½ñ ·²º´«»²½·¿ »-´·½¿

óÔ×ÌÑÔÑÙSßæ Ê¿®·¿¼¿ øª»® º±¬±¹®¿º3¿ í÷
óÊÛÙÛÌßÝ×MÒæ Ì·´´¿²¼·¿ ³«§ ¼·°»®¿
óÝÔ×Óßæ Ý¿´·¼± »½±

óÛÝÑÔÑÙSß ø¦±²¿ ¼» ª·¼¿÷æ
Ü»·»®¬± ¼»»½¿¼± «¾¬®±°·½¿´ ø¼¼ó÷

ØÑÎ×ÆÑÒÌÛ ÜÛÍÝÎ×ÐÝ×MÒ

ÙÑÔÜÛÎ ßÍÍÑÝ×ßÌÛÍ

Ò±¬¿æ Ð¿®¿ ´±½¿´·¦¿½·-² ¼» ½¿´·½¿¬¿ ª»® º·¹«®¿ ÛÏ ó ï Î»«´¬¿¼± ¼» ß²?´·· ¼»  ´¿¾±®¿¬±®·±ô ª»® ³«»¬®¿ Ý íïô Ý íî

ð ó ïë ½³ô  Ý±´±® ïðÇÎ ëñí »² »½±ô ½´¿»
¬»¨¬«®¿´ Ú®¿²½± ß®»²±±ô »¬®«½¬«®¿ ¹®¿²«´¿®
«»´¬¿ô ½±²·¬»²½·¿ º®·¿¾´» »² »½±ô ²±
¿¼¸»·ª± § ²± °´?¬·½± »² ³±¶¿¼±ô °®»»²½·¿
®»¹«´¿® ¼» ®¿3½»ô ´3³·¬» ¼·º«±ò

ïë ó ìð ½³ô Ý±´±® ïðÇÎêñí »² ¸&³»¼±ô ½´¿»
¬»¨¬«®¿´ ß®»²¿ô ·² »¬®«½¬«®¿ ø¹®¿²± ·³°´»÷ô
½±²·¬»²½·¿ «¿ª» »² »½±ô ²± ¿¼¸»·ª± §
²± °´?¬·½± »² ³±¶¿¼±ô ·² ®¿3½»ô ´3³·¬»
½´¿®±ò

ðòìð ó ïòïð ³ô Ý±´±® ïðÇÎêñí »² ¸&³»¼±ô
½´¿» ¬»¨¬«®¿´ ß®»²¿ô ¿®»²¿ ¹®«»¿ ½±²
°®»»²½·¿ ¼» ¹®¿ª·´´¿ »² «² ìðû ½±³±
³±¼·º·½¿¼±® ¬»¨¬«®¿´ô ·² »¬®«½¬«®¿ ø¹®¿²±
·³°´»÷ô ½±²·¬»²½·¿ «¿ª» »² »½±ô ²±
¿¼¸»·ª± § ²± °´?¬·½± »² ³±¶¿¼±ô ¿«»²½·¿
¼» ®¿3½»ô ´3³·¬» ½´¿®±ò

ßÐ

Ýóï

Ýóóî



ð
ÐÎÑÚò ø³÷ Ô×ÌÑÔÑÙSß ÜÛÔ ÐÛÎÚ×Ô

ÐÛÎÚ×Ô ÜÛ ÝßÔ×ÝßÌßæ Ýó ì
óËÞ×ÝßÝ×MÒæ íêððððÛô èëíëðððÒ
óÚÛÝØß ÜÛ ÓËÛÍÌÎÛÑæîïóðêóîððî

óÚ×Í×ÑÙÎßÚ×ßæ Ô±³¿¼¿
óÎÛÔ×ÛÊÛæ Ð´¿²±

óÜÎÛÒßÖÛæ Þ«»²± ¿ »¨½»·ª±

óÓßÌÛÎ×ßÔ ÓßÜÎÛæ Û-´·½±
óÔ×ÌÑÔÑÙSßæ Ê¿®·¿¼¿ øª»® º±¬±¹®¿º3¿ ì § ê÷
óÊÛÙÛÌßÝ×MÒæ Ì·´´¿²¼·¿ ³«§ ¼·°»®¿
óÝÔ×Óßæ Ý¿´·¼± »½±
óÛÝÑÔÑÙSß ø¦±²¿ ¼» ª·¼¿÷æ
Ü»·»®¬± ¼»»½¿¼± «¾¬®±°·½¿´ ø¼¼ó÷

óÐÛÒÜ×ÛÒÌÛæ î ó ìû

ØÑÎ×ÆÑÒÌÛ ÜÛÍÝÎ×ÐÝ×MÒ

ÙÑÔÜÛÎ ßÍÍÑÝ×ßÌÛÍ

ø´·¹»®¿³»²¬» ·²½´·²¿¼±÷

óÐÛÜÎÛÙÑÍ×ÜßÜ ÍËÐÛÎÚ×Ý×ßÔæ ß«»²¬»

Ò±¬¿æ Ð¿®¿ ´±½¿´·¦¿½·-² ¼» ½¿´·½¿¬¿ ª»® º·¹«®¿ ÛÏ ó ï Î»«´¬¿¼± ¼» ß²?´·· ¼»  ´¿¾±®¿¬±®·±ô ª»® ³«»¬®¿ Ýìïô Ýìî

ð ó îë ½³ô  Ý±´±® ïðÇÎëñí »² »½±ô ½´¿»
¬»¨¬«®¿´ ß®»²¿ Ú®¿²½¿ô »¬®«½¬«®¿ ¹®¿²«´¿®
·³°´» ø«»´¬¿÷ô ½±²·¬»²½·¿ º®·¿¾´» »² »½±ô
²± ¿¼¸»·ª± § ²± °´?¬·½± »² ³±¶¿¼±ô
½±²¬»²·¼± »½¿± ¼» ®¿3½»ô ´3³·¬» ¼·º«±

îë ó èð ½³ô Ý±´±® ïðÇÎíñí »² »½±ô ½´¿»
¬»¨¬«®¿´ ß®»²¿ ¼» ¹®¿²± ¹®«»±ô ·²
»¬®«½¬«®¿ ô ½±²·¬»²½·¿ «»´¬¿ô ²± ¿¼¸»·ª±
§ ²± °´?¬·½± »² ³±¶¿¼±ô ·² ®¿3½»ô ´3³·¬»
½´¿®±ò

ðòèð ó ïòð ³ô Ý±´±® ïðÇÎëñì »² ¸&³»¼±ô ½´¿»
¬»¨¬«®¿´ ß®»²¿ô ¿®»²¿ ¹®«»¿ ½±² ³±¼·º·½¿¼±®
¬»¨¬«®¿´ ¼» ¹®¿ª·´´¿ô ¹®¿ª¿ § ½¿²¬± ®±¼¿¼±
»² «² ìðûô ·² »¬®«½¬«®¿ ø¹®¿²± ·³°´»÷ô
½±²·¬»²½·¿ «»´¬¿ »² »½±ô ²± ¿¼¸»·ª± §
²± °´?¬·½± »² ³±¶¿¼±ô ²± » ª·«¿´·¦¿²
®¿3½»ò

ß

Ýóï

Ýóóî



ð

ÐÎÑÚò ø³÷
Ô×ÌÑÔÑÙSß ÜÛÔ ÐÛÎÚ×Ô

ÐÛÎÚ×Ô ÜÛ ÝßÔ×ÝßÌßæ Ýóë
óËÞ×ÝßÝ×MÒæ íëçðçìÛô èëíëîçðÒ
óÚÛÝØß ÜÛ ÓËÛÍÌÎÛÑæîïóðêóîððî
óÚ×Í×ÑÙÎßÚ×ßæ Ô±³¿¼¿ ½ñ ¼»°ò »-´·½±
óÎÛÔ×ÛÊÛæ Ñ²¼«´¿¼±

óÜÎÛÒßÖÛæ Û¨½»·ª±

óÓßÌÛÎ×ßÔ ÓßÜÎÛæ Û-´·½± ø«°»®º·½·¿´÷
óÔ×ÌÑÔÑÙSßæ Ê¿®·¿¼¿ øª»® º±¬±¹®¿º3¿ ë÷
óÊÛÙÛÌßÝ×MÒæ Ì·´´¿²¼·¿ ¼·°»®¿
óÝÔ×Óßæ Ý¿´·¼± »½±
óÛÝÑÔÑÙSß ø¦±²¿ ¼» ª·¼¿÷æ
Ü»·»®¬± ¼»»½¿¼± «¾¬®±°·½¿´ ø¼¼ó÷

óÐÛÒÜ×ÛÒÌÛæ î ó ïëû ø³±¼»®¿¼± ¿

ØÑÎ×ÆÑÒÌÛ ÜÛÍÝÎ×ÐÝ×MÒ

ÙÑÔÜÛÎ ßÍÍÑÝ×ßÌÛÍ

º«»®¬»³»²¬» ·²½´·²¿¼±÷

Ò±¬¿æ Ð¿®¿ ´±½¿´·¦¿½·-² ¼» ½¿´·½¿¬¿ ª»® º·¹«®¿ ÛÏ ó ï
Î»«´¬¿¼± ¼» ß²?´·· ¼»  ´¿¾±®¿¬±®·±ô ª»® ³«»¬®¿ Ýëïô Ýëî

ð ó îë ½³ô  Ý±´±® ïðÇÎêñí »² »½±ô ½´¿»
¬»¨¬«®¿´ Ú®¿²½± ß®»²±±ô ¿®»²¿ ½±²
¹®¿²«´±³»¬®3¿ ¹®«»¿ô ·² »¬®«½¬«®¿ ø¹®¿²±
·³°´»÷ô ½±²·¬»²½·¿ º®·¿¾´» »² »½±ô ²±
¿¼¸»·ª± § ²± °´?¬·½± »² ³±¶¿¼±ô ·² ®¿3½»ô
´3³·¬» ¼·º«±ô » ²±¬¿ °®»»²½·¿ ¼» ½¿°¿
»²¼«®»½·¼¿ ¼» ë ¿ ïë ½³ò ¼» »°»±®

îë ó ëð ½³ô Ý±´±® ïðÇÎêñí »² »½±ô ½´¿»
¬»¨¬«®¿´ Ú®¿²½± ß®»²±±ô ¿®»²¿ ½±²
¹®¿²«´±³»¬®3¿ ³»¼·¿ô ·² »¬®«½¬«®¿ ø¹®¿²±
·³°´»÷ô ½±²·¬»²½·¿ º®·¿¾´» »² »½±ô ²±
¿¼¸»·ª± § ²± °´?¬·½± »² ³±¶¿¼±ô ·² ®¿3½»ô
 » ²±¬¿ °®»»²½·¿ ¼» ½¿°¿ »²¼«®»½·¼¿ ¼» ë
¿ ïð ½³ò ¼» »°»±®

Ýóï
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Golder Associates 

LEQ Values Registered in Each Noise Sampling Site 



PERU LNG S.R.L.                  2  029-4217 
LNG Export Project                July, 2003 
Pampa Melchorita, Perú   
 

Golder Associates 

 

Site:  NM1 
Register # Date Time Leq Value  

1 29-Sep-02 15:29:22 p.m. 34.4 
2 29-Sep-02 15:44:22 p.m. 35.9 
3 29-Sep-02 15:59:22 p.m. 32.1 
4 29-Sep-02 16:14:22 p.m. 32.5 
5 29-Sep-02 16:29:22 p.m. 31.8 
6 29-Sep-02 16:44:22 p.m. 31.7 
7 29-Sep-02 16:59:22 p.m. 31.5 
8 29-Sep-02 17:14:22 p.m. 31.9 
9 29-Sep-02 17:29:22 p.m. 36.8 
10 29-Sep-02 17:44:22 p.m. 29.7 
11 29-Sep-02 17:59:22 p.m. 31.1 
12 29-Sep-02 18:14:22 p.m. 32.9 
13 29-Sep-02 18:29:22 p.m. 31.2 
14 29-Sep-02 18:44:22 p.m. 30.5 
15 29-Sep-02 18:59:22 p.m. 30.1 
16 29-Sep-02 19:14:22 p.m. 30.0 
17 29-Sep-02 19:29:22 p.m. 39.9 
18 29-Sep-02 19:44:22 p.m. 33.0 
19 29-Sep-02 19:59:22 p.m. 33.3 
20 29-Sep-02 20:14:22 p.m. 34.0 
21 29-Sep-02 20:29:22 p.m. 33.1 
22 29-Sep-02 20:44:22 p.m. 30.6 
23 29-Sep-02 20:59:22 p.m. 29.9 
24 29-Sep-02 21:14:22 p.m. 29.7 
25 29-Sep-02 21:29:22 p.m. 30.8 
26 29-Sep-02 21:44:22 p.m. 29.4 
27 29-Sep-02 21:59:22 p.m. 29.7 
28 29-Sep-02 22:14:22 p.m. 29.1 
29 29-Sep-02 22:29:22 p.m. 29.2 
30 29-Sep-02 22:44:22 p.m. 29.2 
31 29-Sep-02 22:59:22 p.m. 29.5 
32 29-Sep-02 23:14:22 p.m. 29.0 
33 29-Sep-02 23:29:22 p.m. 29.6 
34 29-Sep-02 23:44:22 p.m. 29.1 
35 29-Sep-02 23:59:22 p.m. 27.0 
36 30-Sep-02 00:14:22 a.m. 27.1 
37 30-Sep-02 00:29:22 a.m. 64.7 
38 30-Sep-02 00:44:22 a.m. 27.1 
39 30-Sep-02 00:59:22 a.m. 26.9 
40 30-Sep-02 01:14:22 a.m. 26.8 
41 30-Sep-02 01:29:22 a.m. 26.4 
42 30-Sep-02 01:44:22 a.m. 26.7 



PERU LNG S.R.L.                  3  029-4217 
LNG Export Project               July, 2003 
Pampa Melchorita, Perú   
 

Golder Associates 

Site:  NM1 
Register # Date Time Leq Value  

43 30-Sep-02 01:59:22 a.m. 26.5 
44 30-Sep-02 02:14:22 a.m. 27.2 
45 30-Sep-02 02:29:22 a.m. 27.7 
46 30-Sep-02 02:44:22 a.m. 27.6 
47 30-Sep-02 02:59:22 a.m. 27.4 
48 30-Sep-02 03:14:22 a.m. 27.3 
49 30-Sep-02 03:29:22 a.m. 29.7 
50 30-Sep-02 03:44:22 a.m. 28.1 
51 30-Sep-02 03:59:22 a.m. 27.5 
52 30-Sep-02 04:14:22 a.m. 27.9 
53 30-Sep-02 04:29:22 a.m. 28.0 
54 30-Sep-02 04:44:22 a.m. 29.0 
55 30-Sep-02 04:59:22 a.m. 29.7 
56 30-Sep-02 05:14:22 a.m. 28.1 
57 30-Sep-02 05:29:22 a.m. 30.7 
58 30-Sep-02 05:44:22 a.m. 27.7 
59 30-Sep-02 05:59:22 a.m. 44.5 
60 30-Sep-02 06:14:22 a.m. 55.5 
61 30-Sep-02 06:29:22 a.m. 34.7 
62 30-Sep-02 06:44:22 a.m. 29.4 
63 30-Sep-02 06:59:22 a.m. 29.8 
64 30-Sep-02 07:14:22 a.m. 30.1 
65 30-Sep-02 07:29:22 a.m. 28.3 
66 30-Sep-02 07:44:22 a.m. 32.9 
67 30-Sep-02 07:59:22 a.m. 28.1 
68 30-Sep-02 08:14:22 a.m. 33.2 
69 30-Sep-02 08:29:22 a.m. 28.4 
70 30-Sep-02 08:44:22 a.m. 29.1 
71 30-Sep-02 08:59:22 a.m. 28.7 
72 30-Sep-02 09:14:22 a.m. 30.0 
73 30-Sep-02 09:29:22 a.m. 43.9 
74 30-Sep-02 09:44:22 a.m. 53.7 
75 30-Sep-02 09:59:22 a.m. 51.8 
76 30-Sep-02 10:14:22 a.m. 44.4 
77 30-Sep-02 10:29:22 a.m. 42.9 
78 30-Sep-02 10:44:22 a.m. 42.8 
79 30-Sep-02 10:59:22 a.m. 38.7 
80 30-Sep-02 11:14:22 a.m. 39.6 
81 30-Sep-02 11:29:22 a.m. 39.7 
82 30-Sep-02 11:44:22 a.m. 38.6 
83 30-Sep-02 11:59:22 a.m. 39.4 
84 30-Sep-02 12:14:22 p.m. 45.1 
85 30-Sep-02 12:29:22 p.m. 40.5 
86 30-Sep-02 12:44:22 p.m. 43.7 



PERU LNG S.R.L.                  4  029-4217 
LNG Export Project                July, 2003 
Pampa Melchorita, Perú   
 

Golder Associates 

Site:  NM1 
Register # Date Time Leq Value  

87 30-Sep-02 12:59:22 p.m. 42.1 
88 30-Sep-02 13:14:22 p.m. 39.3 
89 30-Sep-02 13:29:22 p.m. 41.5 
90 30-Sep-02 13:44:22 p.m. 45.2 
91 30-Sep-02 13:59:22 p.m. 38.6 
92 30-Sep-02 14:14:22 p.m. 37.2 
93 30-Sep-02 14:29:22 p.m. 38.2 
94 30-Sep-02 14:44:22 p.m. 37.1 
95 30-Sep-02 14:59:22 p.m. 35.8 
96 30-Sep-02 15:14:22 p.m. 48.5 
97 30-Sep-02 15:29:22 p.m. 44.0 

 

Site:   NM2 
Register # Date Time Leq Value 

1 28-Sep-02 13:15:53 p.m. 62.7 
2 28-Sep-02 13:30:53 p.m. 62.0 
3 28-Sep-02 13:45:53 p.m. 62.0 
4 28-Sep-02 14:00:53 p.m. 62.1 
5 28-Sep-02 14:15:53 p.m. 63.3 
6 28-Sep-02 14:30:53 p.m. 64.2 
7 28-Sep-02 14:45:53 p.m. 61.6 
8 28-Sep-02 15:00:53 p.m. 65.2 
9 28-Sep-02 15:15:53 p.m. 62.5 
10 28-Sep-02 15:30:53 p.m. 64.9 
11 28-Sep-02 15:45:53 p.m. 62.7 
12 28-Sep-02 16:00:53 p.m. 62.8 
13 28-Sep-02 16:15:53 p.m. 65.2 
14 28-Sep-02 16:30:53 p.m. 65.1 
15 28-Sep-02 16:45:53 p.m. 64.5 
16 28-Sep-02 17:00:53 p.m. 68.0 
17 28-Sep-02 17:15:53 p.m. 65.9 
18 28-Sep-02 17:30:53 p.m. 63.5 
19 28-Sep-02 17:45:53 p.m. 64.7 
20 28-Sep-02 18:00:53 p.m. 66.1 
21 28-Sep-02 18:15:53 p.m. 65.4 
22 28-Sep-02 18:30:53 p.m. 63.4 
23 28-Sep-02 18:45:53 p.m. 64.5 
24 28-Sep-02 19:00:53 p.m. 65.3 
25 28-Sep-02 19:15:53 p.m. 64.0 
26 28-Sep-02 19:30:53 p.m. 64.1 
27 28-Sep-02 19:45:53 p.m. 64.7 
28 28-Sep-02 20:00:53 p.m. 63.1 



PERU LNG S.R.L.                  5  029-4217 
LNG Export Project                July, 2003 
Pampa Melchorita, Perú   
 

Golder Associates 

Site:   NM2 
Register # Date Time Leq Value 

29 28-Sep-02 20:15:53 p.m. 67.2 
30 28-Sep-02 20:30:53 p.m. 63.6 
31 28-Sep-02 20:45:53 p.m. 65.7 
32 28-Sep-02 21:00:53 p.m. 65.8 
33 28-Sep-02 21:15:53 p.m. 66.2 
34 28-Sep-02 21:30:53 p.m. 64.5 
35 28-Sep-02 21:45:53 p.m. 65.2 
36 28-Sep-02 22:00:53 p.m. 64.3 
37 28-Sep-02 22:15:53 p.m. 64.3 
38 28-Sep-02 22:30:53 p.m. 63.6 
39 28-Sep-02 22:45:53 p.m. 62.8 
40 28-Sep-02 23:00:53 p.m. 63.0 
41 28-Sep-02 23:15:53 p.m. 64.4 
42 28-Sep-02 23:30:53 p.m. 64.9 
43 28-Sep-02 23:45:53 p.m. 65.2 
44 29-Sep-02 00:00:53 a.m. 62.9 
45 29-Sep-02 00:15:53 a.m. 65.3 
46 29-Sep-02 00:30:53 a.m. 65.6 
47 29-Sep-02 00:45:53 a.m. 61.9 
48 29-Sep-02 01:00:53 a.m. 60.3 
49 29-Sep-02 01:15:53 a.m. 62.6 
50 29-Sep-02 01:30:53 a.m. 62.7 
51 29-Sep-02 01:45:53 a.m. 58.7 
52 29-Sep-02 02:00:53 a.m. 62.8 
53 29-Sep-02 02:15:53 a.m. 62.6 
54 29-Sep-02 02:30:53 a.m. 60.1 
55 29-Sep-02 02:45:53 a.m. 61.6 
56 29-Sep-02 03:00:53 a.m. 56.8 
57 29-Sep-02 03:15:53 a.m. 62.7 
58 29-Sep-02 03:30:53 a.m. 61.4 
59 29-Sep-02 03:45:53 a.m. 60.4 
60 29-Sep-02 04:00:53 a.m. 61.7 
61 29-Sep-02 04:15:53 a.m. 58.5 
62 29-Sep-02 04:30:53 a.m. 63.1 
63 29-Sep-02 04:45:53 a.m. 62.1 
64 29-Sep-02 05:00:53 a.m. 57.9 
65 29-Sep-02 05:15:53 a.m. 61.1 
66 29-Sep-02 05:30:53 a.m. 61.2 
67 29-Sep-02 05:45:53 a.m. 58.2 
68 29-Sep-02 06:00:53 a.m. 63.1 
69 29-Sep-02 06:15:53 a.m. 65.4 
70 29-Sep-02 06:30:53 a.m. 64.5 
71 29-Sep-02 06:45:53 a.m. 63.9 
72 29-Sep-02 07:00:53 a.m. 63.3 



PERU LNG S.R.L.                  6  029-4217 
LNG Export Project               July, 2003 
Pampa Melchorita, Perú   
 

Golder Associates 

Site:   NM2 
Register # Date Time Leq Value 

73 29-Sep-02 07:15:53 a.m. 61.5 
74 29-Sep-02 07:30:53 a.m. 64.9 
75 29-Sep-02 07:45:53 a.m. 65.6 
76 29-Sep-02 08:00:53 a.m. 64.5 
77 29-Sep-02 08:15:53 a.m. 65.1 
78 29-Sep-02 08:30:53 a.m. 63.2 
79 29-Sep-02 08:45:53 a.m. 65.0 
80 29-Sep-02 09:00:53 a.m. 62.4 
81 29-Sep-02 09:15:53 a.m. 63.6 
82 29-Sep-02 09:30:53 a.m. 63.8 
83 29-Sep-02 09:45:53 a.m. 61.8 
84 29-Sep-02 10:00:53 a.m. 62.0 
85 29-Sep-02 10:15:53 a.m. 60.7 
86 29-Sep-02 10:30:53 a.m. 63.4 
87 29-Sep-02 10:45:53 a.m. 63.0 
88 29-Sep-02 11:00:53 a.m. 63.5 
89 29-Sep-02 11:15:53 a.m. 64.4 
90 29-Sep-02 11:30:53 a.m. 64.0 
91 29-Sep-02 11:45:53 a.m. 63.8 
92 29-Sep-02 12:00:53 p.m. 61.3 
93 29-Sep-02 12:15:53 p.m. 62.2 
94 29-Sep-02 12:30:53 p.m. 62.6 
95 29-Sep-02 12:45:53 p.m. 62.9 
96 29-Sep-02 13:00:53 p.m. 62.3 
97 29-Sep-02 13:15:53 p.m. 61.6 

 

Site  NM3 
Register # Date Time Leq Value  

1 30-Sep-02 18:02:03 p.m. 38.1 
2 30-Sep-02 18:17:03 p.m. 33.7 
3 30-Sep-02 18:32:03 p.m. 32.2 
4 30-Sep-02 18:47:03 p.m. 31.3 
5 30-Sep-02 19:02:03 p.m. 39.5 
6 30-Sep-02 19:17:03 p.m. 32.1 
7 30-Sep-02 19:32:03 p.m. 30.8 
8 30-Sep-02 19:47:03 p.m. 29.6 
9 30-Sep-02 20:02:03 p.m. 28.4 
10 30-Sep-02 20:17:03 p.m. 29.3 
11 30-Sep-02 20:32:03 p.m. 29.1 
12 30-Sep-02 20:47:03 p.m. 30.3 
13 30-Sep-02 21:02:03 p.m. 29.9 
14 30-Sep-02 21:17:03 p.m. 29.6 
15 30-Sep-02 21:32:03 p.m. 29.2 
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Golder Associates 

Site  NM3 
Register # Date Time Leq Value  

16 30-Sep-02 21:47:03 p.m. 29.0 
17 30-Sep-02 22:02:03 p.m. 47.7 
18 30-Sep-02 22:17:03 p.m. 30.3 
19 30-Sep-02 22:32:03 p.m. 29.9 
20 30-Sep-02 22:47:03 p.m. 27.2 
21 30-Sep-02 23:02:03 p.m. 28.1 
22 30-Sep-02 23:17:03 p.m. 28.6 
23 30-Sep-02 23:32:03 p.m. 27.2 
24 30-Sep-02 23:47:03 p.m. 27.3 
25 01-Oct-02 00:02:03 a.m. 27.4 
26 01-Oct-02 00:17:03 a.m. 28.4 
27 01-Oct-02 00:32:03 a.m. 28.7 
28 01-Oct-02 00:47:03 a.m. 28.4 
29 01-Oct-02 01:02:03 a.m. 27.6 
30 01-Oct-02 01:17:03 a.m. 26.2 
31 01-Oct-02 01:32:03 a.m. 26.7 
32 01-Oct-02 01:47:03 a.m. 27.7 
33 01-Oct-02 02:02:03 a.m. 29.3 
34 01-Oct-02 02:17:03 a.m. 27.6 
35 01-Oct-02 02:32:03 a.m. 26.3 
36 01-Oct-02 02:47:03 a.m. 29.7 
37 01-Oct-02 03:02:03 a.m. 27.3 
38 01-Oct-02 03:17:03 a.m. 29.2 
39 01-Oct-02 03:32:03 a.m. 30.8 
40 01-Oct-02 03:47:03 a.m. 29.0 
41 01-Oct-02 04:02:03 a.m. 29.8 
42 01-Oct-02 04:17:03 a.m. 29.0 
43 01-Oct-02 04:32:03 a.m. 29.0 
44 01-Oct-02 04:47:03 a.m. 31.2 
45 01-Oct-02 05:02:03 a.m. 31.1 
46 01-Oct-02 05:17:03 a.m. 29.3 
47 01-Oct-02 05:32:03 a.m. 30.8 
48 01-Oct-02 05:47:03 a.m. 33.0 
49 01-Oct-02 06:02:03 a.m. 32.9 
50 01-Oct-02 06:17:03 a.m. 32.2 
51 01-Oct-02 06:32:03 a.m. 31.0 
52 01-Oct-02 06:47:03 a.m. 34.4 
53 01-Oct-02 07:02:03 a.m. 33.7 
54 01-Oct-02 07:17:03 a.m. 34.9 
55 01-Oct-02 07:32:03 a.m. 35.6 
56 01-Oct-02 07:47:03 a.m. 45.1 
57 01-Oct-02 08:02:03 a.m. 46.4 
58 01-Oct-02 08:17:03 a.m. 50.2 
59 01-Oct-02 08:32:03 a.m. 48.0 
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Golder Associates 

Site  NM3 
Register # Date Time Leq Value  

60 01-Oct-02 08:47:03 a.m. 43.3 
61 01-Oct-02 09:02:03 a.m. 39.0 
62 01-Oct-02 09:17:03 a.m. 44.4 
63 01-Oct-02 09:32:03 a.m. 34.2 
64 01-Oct-02 09:47:03 a.m. 36.6 
65 01-Oct-02 10:02:03 a.m. 35.1 
66 01-Oct-02 10:17:03 a.m. 34.3 
67 01-Oct-02 10:32:03 a.m. 36.7 
68 01-Oct-02 10:47:03 a.m. 35.0 
69 01-Oct-02 11:02:03 a.m. 36.4 
70 01-Oct-02 11:17:03 a.m. 38.4 
71 01-Oct-02 11:32:03 a.m. 43.7 
72 01-Oct-02 11:47:03 a.m. 43.4 
73 01-Oct-02 12:02:03 p.m. 47.4 
74 01-Oct-02 12:17:03 p.m. 45.2 
75 01-Oct-02 12:32:03 p.m. 44.3 
76 01-Oct-02 12:47:03 p.m. 42.2 
77 01-Oct-02 13:02:03 p.m. 44.5 
78 01-Oct-02 13:17:03 p.m. 42.8 
79 01-Oct-02 13:32:03 p.m. 44.1 
80 01-Oct-02 13:47:03 p.m. 42.6 
81 01-Oct-02 14:02:03 p.m. 43.8 
82 01-Oct-02 14:17:03 p.m. 42.6 
83 01-Oct-02 14:32:03 p.m. 42.5 
84 01-Oct-02 14:47:03 p.m. 45.0 
85 01-Oct-02 15:02:03 p.m. 46.1 
86 01-Oct-02 15:17:03 p.m. 44.5 
87 01-Oct-02 15:32:03 p.m. 43.7 
88 01-Oct-02 15:47:03 p.m. 39.9 
89 01-Oct-02 16:02:03 p.m. 44.7 
90 01-Oct-02 16:17:03 p.m. 38.9 
91 01-Oct-02 16:32:03 p.m. 40.1 
92 01-Oct-02 16:47:03 p.m. 38.5 
93 01-Oct-02 17:02:03 p.m. 36.6 
94 01-Oct-02 17:17:03 p.m. 36.1 
95 01-Oct-02 17:32:03 p.m. 37.9 
96 01-Oct-02 17:47:03 p.m. 37.9 
97 01-Oct-02 18:02:03 p.m. 37.5 
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Golder Associates 

 

Site: NM4 
Register # Date Time Leq Value  

1 05-Oct-02 12:40:12 p.m. 53.3 
2 05-Oct-02 12:55:12 p.m. 53.9 
3 05-Oct-02 13:10:12 p.m. 54.9 
4 05-Oct-02 13:25:12 p.m. 57.8 
5 05-Oct-02 13:40:12 p.m. 54.1 
6 05-Oct-02 13:55:12 p.m. 52.9 
7 05-Oct-02 14:10:12 p.m. 54.9 
8 05-Oct-02 14:25:12 p.m. 53.4 
9 05-Oct-02 14:40:12 p.m. 55.2 
10 05-Oct-02 14:55:12 p.m. 53.8 
11 05-Oct-02 15:10:12 p.m. 56.4 
12 05-Oct-02 15:25:12 p.m. 54.8 
13 05-Oct-02 15:40:12 p.m. 54.7 
14 05-Oct-02 15:55:12 p.m. 54.8 
15 05-Oct-02 16:10:12 p.m. 54.1 
16 05-Oct-02 16:25:12 p.m. 54.6 
17 05-Oct-02 16:40:12 p.m. 56.5 
18 05-Oct-02 16:55:12 p.m. 58.2 
19 05-Oct-02 17:10:12 p.m. 58.6 
20 05-Oct-02 17:25:12 p.m. 56.7 
21 05-Oct-02 17:40:12 p.m. 57.5 
22 05-Oct-02 17:55:12 p.m. 58.5 
23 05-Oct-02 18:10:12 p.m. 57 
24 05-Oct-02 18:25:12 p.m. 57.1 
25 05-Oct-02 18:40:12 p.m. 56.4 
26 05-Oct-02 18:55:12 p.m. 53.5 
27 05-Oct-02 19:10:12 p.m. 56.1 
28 05-Oct-02 19:25:12 p.m. 55.8 
29 05-Oct-02 19:40:12 p.m. 57 
30 05-Oct-02 19:55:12 p.m. 55.5 
31 05-Oct-02 20:10:12 p.m. 55 
32 05-Oct-02 20:25:12 p.m. 55.1 
33 05-Oct-02 20:40:12 p.m. 55.2 
34 05-Oct-02 20:55:12 p.m. 55.2 
35 05-Oct-02 21:10:12 p.m. 54.1 
36 05-Oct-02 21:25:12 p.m. 57.3 
37 05-Oct-02 21:40:12 p.m. 54.2 
38 05-Oct-02 21:55:12 p.m. 56.4 
39 05-Oct-02 22:10:12 p.m. 54.5 
40 05-Oct-02 22:25:12 p.m. 54.5 
41 05-Oct-02 22:40:12 p.m. 53.3 
42 05-Oct-02 22:55:12 p.m. 54.3 
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Site: NM4 
Register # Date Time Leq Value  

43 05-Oct-02 23:10:12 p.m. 56.4 
44 05-Oct-02 23:25:12 p.m. 56 
45 05-Oct-02 23:40:12 p.m. 55.8 
46 05-Oct-02 23:55:12 p.m. 56.3 
47 06-Oct-02 00:10:12 a.m. 55.1 
48 06-Oct-02 00:25:12 a.m. 54.1 
49 06-Oct-02 00:40:12 a.m. 54.2 
50 06-Oct-02 00:55:12 a.m. 53.3 
51 06-Oct-02 01:10:12 a.m. 53.6 
52 06-Oct-02 01:25:12 a.m. 54.4 
53 06-Oct-02 01:40:12 a.m. 50.3 
54 06-Oct-02 01:55:12 a.m. 51.7 
55 06-Oct-02 02:10:12 a.m. 49.8 
56 06-Oct-02 02:25:12 a.m. 52.8 
57 06-Oct-02 02:40:12 a.m. 52.1 
58 06-Oct-02 02:55:12 a.m. 52.2 
59 06-Oct-02 03:10:12 a.m. 53.3 
60 06-Oct-02 03:25:12 a.m. 53 
61 06-Oct-02 03:40:12 a.m. 52.1 
62 06-Oct-02 03:55:12 a.m. 49.7 
63 06-Oct-02 04:10:12 a.m. 47.9 
64 06-Oct-02 04:25:12 a.m. 53.3 
65 06-Oct-02 04:40:12 a.m. 51.7 
66 06-Oct-02 04:55:12 a.m. 49.5 
67 06-Oct-02 05:10:12 a.m. 52.4 
68 06-Oct-02 05:25:12 a.m. 50.1 
69 06-Oct-02 05:40:12 a.m. 48.8 
70 06-Oct-02 05:55:12 a.m. 52.9 
71 06-Oct-02 06:10:12 a.m. 51.6 
72 06-Oct-02 06:25:12 a.m. 51.4 
73 06-Oct-02 06:40:12 a.m. 54.4 
74 06-Oct-02 06:55:12 a.m. 53.4 
75 06-Oct-02 07:10:12 a.m. 52.9 
76 06-Oct-02 07:25:12 a.m. 54.8 
77 06-Oct-02 07:40:12 a.m. 54.8 
78 06-Oct-02 07:55:12 a.m. 55 
79 06-Oct-02 08:10:12 a.m. 52.5 
80 06-Oct-02 08:25:12 a.m. 52.7 
81 06-Oct-02 08:40:12 a.m. 54.8 
82 06-Oct-02 08:55:12 a.m. 54 
83 06-Oct-02 09:10:12 a.m. 53.1 
84 06-Oct-02 09:25:12 a.m. 53 
85 06-Oct-02 09:40:12 a.m. 53.2 
86 06-Oct-02 09:55:12 a.m. 54.6 
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Site: NM4 
Register # Date Time Leq Value  

87 06-Oct-02 10:10:12 a.m. 54.6 
88 06-Oct-02 10:25:12 a.m. 54.1 
89 06-Oct-02 10:40:12 a.m. 51.9 
90 06-Oct-02 10:55:12 a.m. 51.5 
91 06-Oct-02 11:10:12 a.m. 54.6 
92 06-Oct-02 11:25:12 a.m. 52.7 
93 06-Oct-02 11:40:12 a.m. 53 
94 06-Oct-02 11:55:12 a.m. 51.4 
95 06-Oct-02 12:10:12 p.m. 53.2 
96 06-Oct-02 12:25:12 p.m. 52.3 
97 06-Oct-02 12:40:12 p.m. 55.5 

 

Site: NM5 
Register # Date Time Leq Value  

1 05-Oct-02 16:14:29 p.m. 56.5 
2 05-Oct-02 16:29:29 p.m. 56.4 
3 05-Oct-02 16:44:29 p.m. 56.1 
4 05-Oct-02 16:59:29 p.m. 56.9 
5 05-Oct-02 17:14:29 p.m. 56.6 
6 05-Oct-02 17:29:29 p.m. 56.4 
7 05-Oct-02 17:44:29 p.m. 56.2 
8 05-Oct-02 17:59:29 p.m. 56.3 
9 05-Oct-02 18:14:29 p.m. 56.5 
10 05-Oct-02 18:29:29 p.m. 56.6 
11 05-Oct-02 18:44:29 p.m. 56.6 
12 05-Oct-02 18:59:29 p.m. 55.8 
13 05-Oct-02 19:14:29 p.m. 56.3 
14 05-Oct-02 19:29:29 p.m. 56.5 
15 05-Oct-02 19:44:29 p.m. 58.9 
16 05-Oct-02 19:59:29 p.m. 57.5 
17 05-Oct-02 20:14:29 p.m. 57.8 
18 05-Oct-02 20:29:29 p.m. 57.5 
19 05-Oct-02 20:44:29 p.m. 57.4 
20 05-Oct-02 20:59:29 p.m. 57.4 
21 05-Oct-02 21:14:29 p.m. 57.7 
22 05-Oct-02 21:29:29 p.m. 59.2 
23 05-Oct-02 21:44:29 p.m. 57.3 
24 05-Oct-02 21:59:29 p.m. 57.9 
25 05-Oct-02 22:14:29 p.m. 57.7 
26 05-Oct-02 22:29:29 p.m. 57.9 
27 05-Oct-02 22:44:29 p.m. 57.7 
28 05-Oct-02 22:59:29 p.m. 57.8 
29 05-Oct-02 23:14:29 p.m. 58 
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Site: NM5 
Register # Date Time Leq Value  

30 05-Oct-02 23:29:29 p.m. 58.5 
31 05-Oct-02 23:44:29 p.m. 58.5 
32 05-Oct-02 23:59:29 p.m. 58.7 
33 05-Oct-02 00:14:29 a.m. 58.6 
34 05-Oct-02 00:29:29 a.m. 58.6 
35 05-Oct-02 00:44:29 a.m. 58.7 
36 05-Oct-02 00:59:29 a.m. 58.6 
37 05-Oct-02 01:14:29 a.m. 58.3 
38 05-Oct-02 01:29:29 a.m. 57.9 
39 05-Oct-02 01:44:29 a.m. 57.9 
40 05-Oct-02 01:59:29 a.m. 57.6 
41 05-Oct-02 02:14:29 a.m. 57.5 
42 05-Oct-02 02:29:29 a.m. 57.9 
43 05-Oct-02 02:44:29 a.m. 58.2 
44 05-Oct-02 02:59:29 a.m. 58.6 
45 05-Oct-02 03:14:29 a.m. 58.5 
46 05-Oct-02 03:29:29 a.m. 58.4 
47 06-Oct-02 03:44:29 a.m. 58.6 
48 06-Oct-02 03:59:29 a.m. 58.6 
49 06-Oct-02 04:14:29 a.m. 58.3 
50 06-Oct-02 04:29:29 a.m. 58.5 
51 06-Oct-02 04:44:29 a.m. 58.3 
52 06-Oct-02 04:59:29 a.m. 58.6 
53 06-Oct-02 05:14:29 a.m. 58.6 
54 06-Oct-02 05:29:29 a.m. 58.7 
55 06-Oct-02 05:44:29 a.m. 59.8 
56 06-Oct-02 05:59:29 a.m. 58.7 
57 06-Oct-02 06:14:29 a.m. 59 
58 06-Oct-02 06:29:29 a.m. 58.6 
59 06-Oct-02 06:44:29 a.m. 58.5 
60 06-Oct-02 06:59:29 a.m. 58.4 
61 06-Oct-02 07:14:29 a.m. 58.3 
62 06-Oct-02 07:29:29 a.m. 58.9 
63 06-Oct-02 07:44:29 a.m. 58.6 
64 06-Oct-02 07:59:29 a.m. 58.7 
65 06-Oct-02 08:14:29 a.m. 58.5 
66 06-Oct-02 08:29:29 a.m. 58.4 
67 06-Oct-02 08:44:29 a.m. 58.3 
68 06-Oct-02 08:59:29 a.m. 57.9 
69 06-Oct-02 09:14:29 a.m. 58 
70 06-Oct-02 09:29:29 a.m. 57.7 
71 06-Oct-02 09:44:29 a.m. 57.9 
72 06-Oct-02 09:59:29 a.m. 57.9 
73 06-Oct-02 10:14:29 a.m. 57.4 
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Site: NM5 
Register # Date Time Leq Value  

74 06-Oct-02 10:29:29 a.m. 57 
75 06-Oct-02 10:44:29 a.m. 56.6 
76 06-Oct-02 10:59:29 a.m. 56.4 
77 06-Oct-02 11:14:29 a.m. 56.3 
78 06-Oct-02 11:29:29 a.m. 56.2 
79 06-Oct-02 11:44:29 a.m. 55.8 
80 06-Oct-02 11:59:29 a.m. 58.7 
81 06-Oct-02 12:14:29 p.m. 55.2 
82 06-Oct-02 12:29:29 p.m. 54.7 
83 06-Oct-02 12:44:29 p.m. 55 
84 06-Oct-02 12:59:29 p.m. 54.8 
85 06-Oct-02 13:14:29 p.m. 54.3 
86 06-Oct-02 13:29:29 p.m. 54.4 
87 06-Oct-02 13:44:29 p.m. 54.3 
88 06-Oct-02 13:59:29 p.m. 54.9 
89 06-Oct-02 14:14:29 p.m. 54.8 
90 06-Oct-02 14:29:29 p.m. 53.9 
91 06-Oct-02 14:44:29 p.m. 54.5 
92 06-Oct-02 14:59:29 p.m. 54.7 
93 06-Oct-02 15:14:29 p.m. 55.2 
94 06-Oct-02 15:29:29 p.m. 55 
95 06-Oct-02 15:44:29 p.m. 54.9 
96 06-Oct-02 15:59:29 p.m. 54.4 
97 06-Oct-02 16:10:29 p.m. 55.1 
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Most Significant Events During Noise Sampling  

Sampling 
Site  

Sampling 
Date 

Sampling 
Hour 

Event Read Meteorological Condition 

30/09/02 0:45 a.m. 
(00:29) Radio calls  64.7 Quiet wind, 16°C 

30/09/02 6:20 a.m. 5 a 10' conversation 55.5 
(6:14) South wind. Slight rain. 

30/09/02 9:40 a.m. Human jell  53.7 
(9:44) Regular wind. Cloudless. 

NM-1 

30/09/02 3:00 p.m. Van noise 48.5 West-East wind. Sunny.  

28/09/02 17:00 pm Average of 6 cars for 5'  68.0 Slight wind. Humidity. 

28/09/02 18:00 pm 4 cars each 1' 66.1 Strong wind. Humidity. 

28/09/02 20:45 pm 4 trucks each 1'. Heavy 
load trucks 72db 67.2 No wind.   

Little Humidity 

NM-2 

28-Sep-02    21:15:53pm    66.2 
NOTA:  data entry  N°33 no field information. 

30/09/02 21:46 pm Conversation. 47.7 West-East wind.   
Little Humidity 

01/10/02 8:10 a.m. Radio calls for 45' 50.2 South wind.   
Strong rain 

01/10/02 11:58 a.m. Wind and radio call. 47.4 West to East wind. Sunny. 

NM-3 

01/10/02 15:00 p.m. Wind 46.1 Regular wind.  Sunny.  

05/10/02 13:30 pm Bus and car noise.  57.8 Regular wind from west to east. 
Sunny 

NM-4 

05/10/02 17:00 pm Busses and cars presence. 
Average of 14 cars for 1’.  58.6 Soft wind from west to east. 

Cloudy.  

06/10/02 19:10 p.m. Sea noise. 58.9 Soft wind from west to east. Sunny. 

06/10/02 21:10 p.m. Conversation.  Increase in 
59db 59.2 Regular wind. Humidless.  

07/10/02 05:37 a.m. Marine birds. Sea noise. 59.8 Strong wind from north to south. 
Little ra in around the beach. 

NM-5 

07/10/02 11:49 a.m. Conversation. Loud music. 58.7 Regular wind from north to south. 
Sunny. 
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QA/QC OF SEA WATER AND SEDIMENTS  
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Duplicate results for water samples (Autumn, 2002) 

Parameter Unit. Station 

Physical-Chemical 
Parameters 

T2-16-P T2-16-F %  
RPD 

T3-16-
P 

T3-16-
F 

%   
RPD 

T4-16-P T4-16-F %   
RPD 

TSS mg/L <5 <5  <5 <5  <5 <5  
TDS mg/L 36316 34956 4 37036 34908 6 34288 33896 1 

Main and concern ions 

Bicarbonates mg/L 119,1 122,3 -3 124,7 120,6 3 120,7 120,7 0 

Chlorides mg/L 19994 199294 4 19594 19494 1 19394 19394 0 

Fluorides mg/L 0,91 0,93 -2 0,93 0,94 -1 0,95 0,95 0 

N-Nitrates mg/L 0,25 0,35 -33 0,37 0,34 8 0,25 0,38 -41 

Sulphates mg/L 2672 2445 9 2447 2425  2638 2719 - 

Total 
Cyanide 

mg/L <0,004 <0,004  <0,004 <0,004  <0,004 <0,004 - 

Total Metals 

Ca mg/L 460,6 474,0 3 438,7 502,9 14 195,1 195,7 0 

Mg mg/L 1305 1316 1 1272 1427 11 1454 1271 -13 

Na mg/L 10710 10920 2 10540 11720 11 12050 10600 -13 

K mg/L 468,3 451,5 -4 449,7 504,1 11 525,1 441,1 -17 

Hg mg/L <0,0004 <0,0004 0 <0,0004 <0,0004  <0,0004 <0,0004 - 

Se mg/L <0,0004 <0,0004 0 <0,0004 <0,0004  <0,0004 <0,0004 - 

As mg/L 0,002 <0,002 0 <0,002 <0,002  <0,002 <0,002 - 

Ba mg/L 0,006 0,006 0 0,009 0,006 -40 0,007 0,009 25 

Cd mg/L <0,006 <0,006 0 <0,006 <0,006  <0,006 <0,006 - 

Cr mg/L <0,004 <0,004 0 <0,004 <0,004  <0,004 <0,004 - 

Cu mg/L <0,020 <0,020 0 <0,020 <0,020  <0,020 <0,020 - 

Pb mg/L <0,03 <0,03 0 <0,03 <0,03  <0,03 <0,03 - 

Ni mg/L <0,01 <0,01 0 <0,01 <0,01  <0,01 <0,01 - 

Sr mg/L 7,840 8,866 12 6,882 5,249 -27 4,290 4,495 5 

Zn mg/L 0,021 0,023 9 0,030 0,035 15 0,037 0,032 -14 

Organic Parameter 

Detergents mg/L <0,06 <0,06  <0,06 <0,06  <0,06 <0,06  
Phenols  mg/L <0,1 <0,1  <0,1 <0,1  <0,1 <0,1  

Oils and 
greases  

mg/L <5 <5  <5 <5  <5 <5  

TPH mg/L <0,2 <0,2  <0,2 <0,2  N.R. <0,2  



PERU LNG S.R.L.                          17  029-4217 
LNG Export Project                 July, 2003 
Pampa Melchorita, Perú   
 

Golder Associates 

Marine Water QA/QC Results (Autumn, 2002) 

Sample TDS  TDS Measured TDS 
Med/TDS Cal. 

Anode 
addition 

Catode 
addition 

EN%  

T2-16-P 35737 36316 1,0 1114 495 -38 

T2-12-S  35175 37116 1,1 1086 503 -37 

T2-12-M 35488 36600 1,0 1097 521 -36 

T2-10-S  35374 35652 1,0 1098 502 -37 

T2-12-P 35792 37588 1,1 1081 527 -34 

T2-10-M 37085 34992 0,9 1083 571 -31 

T2-10-P 35391 35300 1,0 1098 510 -37 

T2-16-F 35032 34956 1,0 1102 504 -37 

T3-16-S  35673 35904 1,0 1106 530 -35 

T3-16-M 35267 35456 1,0 1106 498 -38 

T3-16-P 34873 37036 1,1 1141 487 -40 

T3-16-F 36199 34908 1,0 1098 542 -34 

T3-12-S  35099 35112 1,0 1087 503 -37 

T3-12-M 35395 33388 0,9 1090 522 -35 

T3-12-P 36073 33444 0,9 1070 548 -32 

T3-10-S  34794 35084 1,0 1076 518 -35 

T3-10-M 34665 35432 1,0 1072 487 -38 

T4-16-S  35089 34616 1,0 1094 501 -37 

T4-16-M 35516 36204 1,0 1086 523 -35 

T4-16-P 36381 34288 0,9 1095 553 -33 

T4-16-F 34746 33896 1,0 1095 486 -39 

T4-12-S  35899 35552 1,0 1091 533 -34 

T4-12-M 35236 35376 1,0 1054 515 -34 

T4-12-P 35645 34528 1,0 1081 535 -34 

T4-10-S  35588 34712 1,0 1068 529 -34 

T4-10-M 35233 34480 1,0 1106 511 -37 

EM-0 34146 33432 1,0 1073 483 -38 

T2-16-S  34478 32840 1,0 1057 472 -38 

T2-16-M 35354 35412 1,0 1046 530 -33 
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Water Samples Duplicate Results (Spring, 2002) 

Parameter Unit Station 

 T4-10-S  T4-10-D % RPD T5-16-P T5-16-F % RPD 

Physical-Chemical Parameter 

TDS mg/L 39 600 39 700 0,1 39 850 39 850 0,0 

Main and concern ions  

Bicarbonates  mg/L 120,0 120,0 0,0 119,5 126,6 2,9 

Chlorides  mg/L 19 753 19 753 0,0 19 653 19 653 0,0 

Fluorides mg/L 0,47 0,46 1,1 0,46 0,49 3,2 

N-Nitrates  mg/L 0,18 0,31 26,5 0,25 0,12 35,1 

Total Metals 

Ca mg/L 441,6 406,4 4,2 391,9 389,3 0.3 

Mg mg/L 1431 1350 2,9 1325 1107 9.0 

Na mg/L 9374 9491 0,6 9299 8819 2.6 

K mg/L 479,4 442,1 4,0 436,3 455,8 2.2 

Hg mg/L <0,0004 < 0,0004 - < 0,0004 < 0,0004 - 

Ba mg/L 0,008 0,008  0,008 0,007 6.7 

Cd mg/L <0,006 < 0,006 - < 0,006 < 0,006 - 

Cr mg/L <0,004 < 0,004 - < 0,004 < 0,004 - 

Cu mg/L <0,020 < 0,020 - < 0,020 < 0,020 - 

Pb mg/L <0,03 < 0,03 - < 0,03 < 0,03 - 

Ni mg/L <0,01 < 0,01 - < 0,01 < 0,01 - 

Sr mg/L 9,014 7,838 99,8 7,690 7,691 0,0 

Zn mg/L 0,023 0,015 21.1 0,015 0,027 28,6 

Organic Parameter 

TPH mg/L < 0,2 < 0,2 - < 0,2 < 0,2 - 
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Marine Sediments Duplicate Results (Autumn, 2002) 

Stations  Parameter Unit 
T4-10 T4-18 

%RPD 

Arsenic  mg/kg 3,18 4,69 -19 

Cadmium mg/kg < 0,15 < 0,15 - 

Copper mg/kg 13,5 18,8 -16 

Chromium mg/kg 10,63 6,98 21 

Mercury mg/kg < 0,10 0,26 - 

Nickel mg/kg < 0,5 < 0,5 - 

TPH mg/kg < 8 < 8 - 

Lead mg/kg 46,3 43,2 3 

Zinc mg/kg 41,85 47,26 -6 
 

Marine Sediments Duplicate Results (Spring, 2002) 

Stations  Parameter Unit 
T5-16 T5-20 

%RPD 

Arsenic  mg/kg 7,3 7,16 1,0 

Cadmium mg/kg 2,43 2,20 5,0 

Copper mg/kg 9,2 8,7 2,8 

Chromium mg/kg 6,32 6,0 2,6 

Mercury mg/kg < 0,10 < 0,10 -0 

Nickel mg/kg 2,6 2,6 0 

TPH mg/kg < 8 < 8 0 

Lead mg/kg 8,5 9,2 4,0 

Zinc mg/kg 25,01 23,66 2,8 
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AGUA MARINA/MARINE WATER 

RESULTADOS LABORATORIO / LABORATORY RESULTS
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INFORME DE ENSAYO

N° 20787

GOLDERASSOCIATES PERU S.A.Solicitante:

Domicilio Legal: Calle 22 N° 215 Urb. Corpac
San Borja

Tipo de Muestra: Agua
Plan de Muestreo: ---

Solicitud de Análisis: JUL-087
Procedencia de la Muestra: Pampa Melchorita
Fecha de Ingreso: 02/07/15
Código ENVIROLAB-PERU: 20787
Referencia: Muestras DfoDorcionadas Dor el Cliente.

Análisis: Sólidos Totales Disueltos Método: EP A 160.1

Código de Descripción Fecha de Límite de Resultado Unidad Fecha de
)..hnr..tnrin rlp mIIP~tr" M,IP~frpn flpfpeeión Análisis

lO 36316 m{!/l 02/07/1720787-01 T2-16-P 02/07/13-14

37116 mg/L 02/07/1720787-02 T2-12-S 02/07/13-14 10

02/07/13-14 10 36600 mg/L 02/07/1720787-03 T2-12-M

35652 mQ)L 02/07/1720787-04 T2-10-S 02/07/13-14 10

mg/L 02/07/17T2-12-P 02/07/13-14 10 3758820787-05

02/07/13-14 lO 34992 mg/L 02/07/1720787-06 T2-10-M

02/07/13-14 10 35300 mg/L 02/07/1720787-07 T2-10-P

10 34956 m1:!:/L 02/07/1720787-08 T2-16-F 02/07/13-14

mg/L 02/07/17T3-16-S 02/07/13-14 10 3590420787-09

02/07/13-14 10 35456 mg/L 02/07/1720787-10 T3-16-M

***

Condición y Estado de la Muestra Ensayada:
Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

~ r~

"\.l'M~~

/y lA IJ~

T. T~ENO CARB JAL ,

~;n~ ~eneral
C.I.P. N° 6618 ---

.Lima, Perú, 02/08/02

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 1/29

Av: la Marina 3059 5an Miguel -lima 32 PERU

TElf. {5111578-1186 TElefax: {5111578-1063 E-Mail: envirolab(@envirolabDeru.com.De Web: www.envirolabDeru.com



INFORME DE ENSAYO

N° 20787

Sólidos Totales Disueltos Método: EPA 160.1Análisis :

10 37036 mg/L 02/07/1720787-11 T3-16-P 02/07/13-14

02/07/13-14 10 34908 mg/L

mg/L

02/07/1720787-12 T3-16-F

02/07/13-14 10 35112 02/07/1720787-13 T3-12-S

02/07/17T3-12-M 02/07/13-14 10 33388 mQ/L20787-14

02/07/17T3-12-P 02/07/13-14 10 33444 mg/L20787-15

35084 mg/L 02/07/1720787-16 T3-10-S 02/07/13-14 10

10 35432 mg/L 02/07/1720787-17 T3-10-M 02/07/13-14

02/07/13-14 10 34616 mg/L 02/07/1720787-18 T4-16-S

02/07/13-14 10 36204 mg/L 02/07/1720787-19 T4-16-M

02/07/17T4-16-P 02/07/13-14 10 34288 mQ:!L20787-20

33896 mg/L 02/07/1720787-21 T4-16-F 02/07/13-14 10

lO 35552 mg/L 02/07/1720787-22 T4-12-S 02/07/13-14

02/07/13-14 10 35376 mg/L

mg/L

02/07/1720787-23 T4-12-M

34528 02/07/1720787-24 T4-12-P 02/07/13-14 10

34712 mg/L 02/07/1720787-25 T4-10-S 02/07/13-14 10

10 34480 rng/L 02/07/1720787-26 T4-10-M 02/07/13-14

33432 rng/T 02/07/1720787-27 EM-O 02/07/13-14 10

10 32840 mg/l 02/07/1720787-28 T2-16-S 02/07/13-14

02/07/1702/07/13-14 10 35412 mg/L20787-29 T2-16-M

***

Condición y Estado de la Muestra Ensayada:
Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

~.4.
~

~~

Page 2/29

Av: la Marina 3059 San Miguel -Uma 32 PERU

Tl'"lt. {51/1578-1/86 TE'Ef~X". 151/1578-'063 E-M~i'. Enviro'~bI@Enviro'~bDEru.com.DE WEb: www.enviro'abDeru.com

/¡iÚ,IS BUENo cA.fu3AJAL
Gerente General/
C.I.P. N° 6618

.Lima, Perú, 02/08/02 ~

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.



INFORME DE ENSAYO

N° 20787

SM 2540-DAnálisis : Sólidos Totales en Suspensión Método:

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

***

Condición y Estado de la Muestra Ensayada:
Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

r ~

~)1
~

~
Gerente General/
C.I.P.N°6618 "'

---
Lima, Perú, 02/08/02

Nota: -Los resultados presentados colTesponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 3/29

Av: la Marina 3059 San Migue/- lima 32 PERU

Te'f.: (51/) 578-1'86 Telefax: (511) 578-1063 E-Mail: envirolab@)enviro'abperu.com.pe Web: www.envirolabperu.com



INFORME DE ENSAYO

N° 20787

Método: SM 4500CO2-DAnálisis : Bicarbonatos

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02io7/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

119.1

118.7

120.5

120.4

118.7

118.3

120.5

122.3

122.1

120.2

124.7

120.6

119.9

120.3

118.6

120.1

118.2

120.0

120.3

120.7

120.7

120.4

118.0

120.5

118.3

122.0

120.2

116.4

11R.3

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

***

Condición y Estado de la Muestra Ensayada:
-Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

-.

~:~
~'M~

L .~;~O CARBA~T .
~:e~=~eneral
C].P. N° 6618 ~ '\;

Lima, Perú, 02/08/02 ~

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de confonnidad con nonnas del producto. Pa2e 4/29

Av: la Marina 3059 5an Miguel -lima 32 PERU

TElf.: (511) 578-1186 TElefax: (511) 578-1063 E-Ma;l: Env;rolab@Env;rolabpEru.com.pE WEb: www.EnvirolabpEru.com



INFORME DE ENSAYO

N° 20787

EPA 325.3Cloruros Método:Análisis :

Fecha de
MII"~tr,,{)

Límite de

dptpcción

Resultado Unidad Fecha de

Análisis
Código de

I..hnr..tnrin
Descripción

ttp rnIIP.tr"

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

1

1

1

1

1

1

1

19994

19594

19494

19494

19494

19594

19494

19294

19394

19694

19594

19494

19394

19394

19294

19194

19394

19494

19294

19394

19394

19394

19094

19194

19294

19394

19094

19394

18894

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

1

1

1

1

1

***

Condición y Estado de la Muestra Ensayada:
Nota~

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

9
,

~ t:.

AENO RBAJAL

Gerente Ge l
C.I.P.N°6618 ' ~

Lima, Pení, 02/08/02

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de confonnidad con nonnas del producto. Page 5129

Av; la Marina 3059 San Miguel -lima 32 PERU

T~lf. (511) 578-1186 TEIEfax, (511) 578-'063 E-Mai': Envil'o'ab{@Envil'olabDEI'U.COm.De Web: www.env;l'olabDeI'U.cOm



INFORME DE ENSAYO

N° 20787

Método: EP A 340.2Análisis : Fluoruros

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.91

0.92

0.94

0.94

0.94

0.93

0.93

0.93

0.95

0.94

0.93

0.94

0.96

0.95

0.96

0.95

0.94

0.94

0.96

0.95

0.95

0.95

0.94

0.94

0.95

0.94

0.94

0.96

Q94

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

mg/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/01/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

~

Condición y Estado de la Muestra Ensayada:
NntA~

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

Ji3- . ~ '1\\ }!JIS B~ENO CARBAjAL 11;

Gerente General
~ J..4.DC.I.P. N" 6618 ~ l ~ .-0

Lima, Perú, 02/08/02 IM

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-F."to" re"ultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page6/29

Av: la Marina 3059 San Miguel -lima 32 PERU

TElf: {51/) 578-1/86 TEIEfax: {51/) 578-1063 E-Mail: Envirolab(@enviro/abDeru.com.De Web: www.enviro/abDeru.com



INFORME DE ENSAYO

N° 20787

Análisis : Nitratos ( como N) Método: EP A 352.

Límíte de

detección

Resultado Unidad Fecha de

Análisis
Código de

I"hnr"tnrin
Descripción

tI.. rnll...tr"

Fecha de
M1I""tr,,n

o.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.]

0.25

0.21

0.17

0.24

0.23

0.25

0.49

0.35

0.33

0.34

0.37

0.34

0.27

0.48

0.22

0.23

0.27

0.41

0.41

0.25

0.38

0.27

0.32

0.40

0.23

0.39

0.24

0.24

0.18

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

02/07/17

02/07/17

02/07/17

02/07/17

02/07/17

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

***

Condición y Estado de la Muestra Ensayada:

-Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

/

I-t-y "'

~JAL

~))
~

~~o CARB
Gerente General/
C.I.P.N°6618 "
Lima, Perú, 02/08/02 ~

Nota: -Los resultados presentados coITesponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 7/29

Av: la Marina 3059 San Miguel -lima 32 PERU

TE'f_" (511) 578-1186 TE'Efax: (511) 578-/063 E-Mai': Enviro'ab(@enviro/abDeru.com.De Web: www.enviro/abDeru.com
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INFORME DE ENSAYO

N° 20787

Análisis : Sulfatos Método: EP A 375.4

Código de

laboratorio
Descripción
de mue~tra

Fecha de

Muestren

Límite de

detección

Resultado Unidad Fecha de

Análisis

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

2672

2320

2274

4675

2431

2442

2461

2445

2336

2432

2447

2425

2452

2431

2564

2165

2636

2615

2654

2638

2719

2474

2570

2576

2594

2568

2476

2797

2668

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

02/07/16

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

Condición y Estado de la Muestra Ensayada:
-Nota:

***

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

!;) .".1' ~ .4.

~lIM~~

~U-í1ft't? ¿'\

I;lis BUENO CAjBAJAL I
Gerente General \

C.I.P.N°6618 "
Lima, Perú, 02/08/02 ~

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de confonnidad con nonnas del producto. Page8/29

Av: la Marina 3059 San Miguel -lima 32 PERU

Telf.: (51/) 578-1/86 Telefax: (51/) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com



INFORME DE ENSAYO

N° 20787

Método: EP A 335.2Análisis : Cianuro Total

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/01/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

20787-01

20787-02

20787-03

20787-04

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

***

Condición y Estado de la Muestra Ensayada:
Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

~ÚEÑÓ CÁRBl'jJAL ,!;) .i Gerente General/ ~ .

C.I.P. N° 6618 ~Lima, Perú, / 02/08/02 ,.. L,M~

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 9/29

Av: la Marina 3059 San MigUEl -lima 32 PERU

TElf.: (511) 578-1186 TEIEfax: (511) 578-1063 E-Mail: Envirolab@EnvirolabpEru.com.pE WEb: www.EnvirolabpEru.com



INFORME DE ENSAYO

N° 20787

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/15

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.06

N.

N.

N.

N.

N..

N.

N.

N..

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

Condición y Estado de la Muestra Ensayada:
\~ Nota:

***

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

/

~~

~

G~re~te General / \

C.I.P.N°66l8 "
Lima, Perú, 02/08/02 -

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de confonnidad con nonnas del producto. Page 10/29

Av: la Marina 3059 San Migue/- lima 32 PERU

TElf.: {511) 578-1186 TE lEfa x. {511) 578-/063 E-Mail. EnvirDlab(@Envirnl~hDFrLIcnmDF WFh. \N\N\NFnvjrnl~hnFrlIrnm

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.



INFORME DE ENSAYO

N° 20787

SM 5530-DMétodo:Análisis : Fenoles

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/25

02/07/25

02/07/19

02/07/19

02/07/19

02/07/19

02/07/25

02/07/25

02/07/25

02/07/19

02/07/19

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

Condición y Estado de la Muestra Ensayada:
Nota:

***

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

~~~1

~r.

~ .J1~ P'
r;1Ís BUENO CARBA AL
Gerente General
C.I.P.N°6618
Lima, Pení, 02/08/02 ~

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page II/29

Av: la Marina 3059 5an Miguel -lima 32 PERU

TElf.: (511) 578-1186 TEIEfax: (511) 578-/063 E-Mail: Envirolab@EnvirolabpEru.com.pE WEb: www.EnvirolabpEru.com



INFORME DE ENSAYO

N° 20787

Análisis : Aceites y Grasas Método: EPA 1664

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

***

Condición y Estado de la Muestra Ensayada:
~ Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

ft.

~ '1)

:;:J

~s BUENO CARj3AJAL I,

Page 12/29

Av: la Marina 3059 San Miguel -lima 32 PERU

Te'f.: (S,,) 578-"86 Te'efax: (511) 578-'063 E-Mai': enviro'ab@enviro'abperu.com.pe Web: www.enviro'abperu.com

Gerente ~eneral / ,

C.I.P. N 6618/ "
Lima, Peni, 02/08/02 ~

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.



INFORME DE ENSAYO

N° 20787

Método: EPA 8015MAnálisis : Hidrocarburos C9-C18

Unidad Fecha de

Análisis
Código de

I..hnr..tnrin
Descripción
ti.. m ~tr"

Fecha de
Mn".tr""

Límite de

rlpt.p""jlin

Resultado

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

02/07/23

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2 ..

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N..

N..

N..

N..

N..

N..

N..

N..

N.

N.

N.

N.

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

Condición y Estado de la Muestra Ensayada:
Nota:

***

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

~
1AT

~;~ / '
~Jr!fIS B~ENO CARBA.rL..' i ~ t

Gerente ?eneral ~ ".
C.I.P. N 6618 ~
Lima, Perú, 02/08/02 ~

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 13/29

Av: la Marina 3059 San Miguel -lima 32 PERU

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail; envirolab@envirolabperu.com.pe Web: www.envirolabperu.com

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.



INFORME DE ENSAYO

N° 20787

Análisis : Calcio Total Método: EPA 200.7

Descripción
dp mup~tr9

Fecha de

Muestren

Límite de

detección

Resultado Unidad Fecha de

Análisis
Código de

'"hnrlltnrin

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

460.6

470.2

494.3

458.2

474.0

524.6

456.5

474.0

481.0

454.5

438.7

502.9

464.0

198.6

196.8

181.1

177.0

180.3

190.2

195.1

195.7

493.6

468.3

187.5

180.3

185.4

173.9

183.1

199.2

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/24

02/07/24

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

,.,.,.

Condición y Estado de la Muestra Ensayada:
Nota:

~

~ IS BUENO CARB AL .

Gerente General
C.I.P. N° 6618

~
Lima, Perú, 02/08/02

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de confonnidad con normas del producto.

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

Page 14/29

Av: la Marina 3059 San Miguel -lima 32 PERU
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INFORME DE ENSAYO

N° 20787

Magnesio Total Método: EPA 200.7Análisis :

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

1305

1315

1335

1312

1382

1499

1341

1316

1382

1312

1272

1427

1310

1381

1448

1350

1276

1282

1366

1454

1271

1387

1349

1404

1378

1349

1302

1266

1423

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

***

Condición y Estado de la Muestra Ensayada:
Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

erente General .4.
C.I.P.N°6618 A
Lima, Perú. 02/08/02 .-L'M~

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 15/29

Av: la Marina 3059 San Miguel -Uma 32 PERU
Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail: envil'olab@envil'olabpel'u.com.pe Web: www.envil'olabpel'u.com



INFORME DE ENSAYO

N° 20787

Sodio Total Método: EPA200.7Análisis :

Fecha de

Mlle~treo

Límite de

detección

Resultado Unidad Fecha de

Análisis
Código de

'"hnr"tnrin
Descripción

dp mIlP~tr"

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

10710

10870

11280

10860

11400

12360

11050

10920

11480

10780

10540

11720

10880

11370

11950

11290

10610

10920

11390

12050

10600

11530

11150

11660

11530

11130

10520

10270

11550

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente

r

~1" .'/{Y.Ñó CÁF:i3AJAL
d':::n:~~eneral
C.I.P.N°6618/ ~ --

Lima, Perú, 02/08/02

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 16/29

Av: la Marina 3059 San Miguel -Lima 32 PERU

Telf.: (51/) 578-1/86 Telefax: (511) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com

Condición y Estado de la Muestra Ensayada:
Nota:

~



INFORME DE ENSAYO

N° 20787

EPA 200.7Potasio Total Método:Análisis :

468.3

479.2

482.6

472.5

484.1

538.1

459.8

451.5

469.7

467.3

449.7

504.1

472.6

495.8

497.5

490.2

449.8

474.1

497.5

525.1

441.1

494.8

481.5

498.9

489.2

480.6

456.7

447.3

497.4

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

02/07/24

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-..14

02/07/13-14

02/07/13-14

02/07/13-14

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

***

Condición y Estado de la Muestra Ensayada:
Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

Pagel7/29

Av: la Marina 3059 San Miguel -Uma 32 PERU

TElf.: (511)'578-1186 TElefax: (511) 578-1063 E-Mail: Envirolab@EnvirolabpEru.com.pE WEb: www.EnvirolabpEru.com
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IS BUENO ¿¡ARBAJAL I; 1
Gerente Gener,áÍ ..4
C.I.P. N" 6618 ~ LI A
Lima, Pe!1Í, 02/08/02 MA

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de confollI1idad con nollI1as del producto.



INFORME DE ENSAYO

N° 20787

EPA 200.7Análisis : Mercurio Total Método:

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N..D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

***

Condición y Estado de la Muestra Ensayada:
Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

~

~ })

..~1

~

~-~
C.I.P.N°6618 \

Lima, Perú, 02/08/02 Nota: -Los resultados presentados colTeSponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 18/29

Av: la Marina 3059 San Miguel -lima 32 PERU

TElf.. (51/¡ 578-1/86 TEIEfax: (511¡ 578-1063 E-Mail: Envirolab(iiJEnvirolabDEru.comDE WEb: www.EnvirolabDEru.com



INFORME DE ENSAYO

N° 20787

Análisis : Selenio Total Método: EPA 200.7

Descripción

de mue~tra

Fecha de

Muestren

Límite de

detección

Resultado Unidad Fecha de

Análisis

Código de

Illhnrlltnrin

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

mg/L

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

***

Condición y Estado de la Muestra Ensayada:
Nota:

r""\

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

~ .1

~ )).
~ ..')

~o CAb.BAJAL
Gerente General/
C.I.P.N°661j¡ "
Lima, Pení, 02/08/02 ---=-"'"

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de confonnidad con normas del producto.
Page19/29
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INFORME DE ENSAYO

N° 20787

EPA200.7Análisis : Arsénico Total Método:

Fecha de
M tr..n

Límíte de
t!..t iñn

Resultado Unidad Fecha de

An9Ii~i~

Código de
lohn.o..n.ln

Descripción

,¡" ..."..otr"

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

N.D.

N.D.

N.D.

0.002

N.D.

N.D.

N.D.

N.D.

0.002

N.D.

N.D.

N.D.

0.002

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

0.004

N.D.

N.D.

N.D.

N.D.

N.D.

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

02/07/18

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

***

Condición y Estado de la Muestra Ensayada:
Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

-=

~ ~i\\

~M~

, ,.{.;~d~:L
'J:::n: Genef7t
C.I.P.N°6618 ."

--=--
Lima, Perú. 02/08/02

Nota: -Los resultados presentados colTesponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 20129

Av: la Marina 3059 San Miguel -lima 32 PERU

Te'f: {51/) 578-1/86 Te'efax: {511) 578-'063 E-Mai': enviro'ab{@enviro'abDeru.com.De Web: www.envirolabDeru.com



INFORME DE ENSAYO

N° 20787

EPA 200.7Bario Total Método:Análisis :

Fecha de
MII"~tr"o

Límite de

deteeeión

Resultado Unidad Fecha de

ADáli.i.

Código de

laboratorio
Descripción

de muestra

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.007

0.007

0.007

0.008

0.006

0.006

0.007

0.009

0.006

0.011

0.006

0.006

0.006

0.005

0.007

0.006

0.007

0.009

0.006

0.007

0.009

0.007

0.008

0.007

0.008

0.007

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

Condición y Estado de la Muestra Ensayada:
Nota:

***

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

.~

(~ 1
'.l'M~A~

Page 21/29

Av: la Marina 3059 5an Migue/- lima 32 PERU

Tel'.: (5/1) 578-/186 Telefax: (5/1) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com

J,!fIs BUEÑO-CARBAJÁL II
Gerente General
C.I.P. N° 6618 "
Lima, PeIÚ, 02/08/02 -

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de confonnidad con normas del producto.



INFORME DE ENSAYO

N° 20787

Cadmio Total Método: EPA200.7Análisis :

Resultado Unidad Fecha de

Análisis
Código de
'"hnr"tnrin

Descripción
rlp mIIP~tr"

Fecha de
MII"~tr"o

Límite de
deteee.ión

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

Condición y Estado de la Muestra Ensayada:
Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

\
j
í

,.f'~

..,...Jk411W¿; ..~
¡.<fís BuENo CAFJAJAL
Gerente General
C.I.P.N°6618

Lima. Perú. 02/08/02 ~

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de confonnidad con nonnas del producto. Page 22/29

Av: la Marina 3059 5an Miguel -lima 32 PERU

Te'f.: (S,,) 578-"86 Te'efax: (S") 578-'063 E-Mai': enviro'ab@enviro'abperu.com.pe Web: www.enviro'abperu.com



INFORME DE ENSAYO

N° 20787

EPA200.7Análisis : Cromo Total Método:

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

***

Condición y Estado de la Muestra Ensayada:
Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

"'

~,
~IM:::P

¿;; B'uiNo- CJBÁJ~L ,

Gerente GeneraV
.,

C.I.P.N°661'!Y
,/Lima, Pel1Í, 02/08/02 ~

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 23/29

Av: la Marina 3059 San Miguel -lima 32 PERU

TElf.: (5/1) 578-/186 TElefax: (5/1) 578-/063 E-Mail: Envi'.olab@Envi'.olabpE'.u.com.pE WEb: www.Envi'.olabpE'.u.com



INFORME DE ENSA YO

N° 20787

EPA 200.7Análisis : Cobre Total Método:

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

N.D.

N.D.

N.D.

0.038

N.D.

N.D.

N.D.

N.D.

N.D.

0.039

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

0.024

0.028

N.D.

N.D.

N.D.

0.027

N.D.

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

~

Condición y Estado de la Muestra Ensayada:
Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

~)
~

~VJ ~ A AJAL
Gerente General
C.I.P. N° 6618 ,
Lima, Perú, 02/08/02 ---= Nota: -Los resultados presentados colTesponden sólo a la muestrn indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 24/29

Av; la Marina 3059 San Miguel -Lima 32 PERU

Telf.: (5/1) 578-/186 Telefax: (5/1) 578-/063 E-Mail: envirolab(á)envirolabDEru.com.DE WEb. www_Enviro/aboErucnm



INFORME DE ENSAYO

N° 20787

EPA 200.7Análisis : Plomo Total Método:

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

***

Condición y Estado de la Muestra Ensayada:
Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

.

J .-41/

~UEÑ
~ --r RBÁJÁL

Gerente Gene
C.I.P. N° ~ 8

Lima, peni~ 02/08/02 ~

Nota: -Los resultados presentados corresponden sólo a la muestrn indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 25/29

Av: la Marina 3059 San Miguel -Uma 32 PERU

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com



INFORME DE ENSAYO

N° 20787

EPA200.7Análisis : Niquel Total Método:

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

N.

Condición y Estado de la Muestra Ensayada:
Nota:

***

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

1\

Page 26/29

Av: la Marina 3059 San Miguel -lima 32 PERU

TE'f.: {5") 578-1186 TE'Efax, {511) 578-/063 E-Mai', EnviroIabI@EnviroIabDEru.com.DE WEb: www.Enviro/abDEru.com

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.

D.

Gerente GeneraV
C.I.P.N°6618
Lima, Perú. 02/08/02 ~

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.



INFORME DE ENSAYO

N° 20787

EPA200.7Estroncio Total Método:Análisis :

Fecha de

MIlP~trpn

Límite de

deteeeiíin

Resultado Unidad Fecha de

AnlÍli~i~
Código de

lahnratnrin
Descripción

de muestra

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

7.840

7.926

8.010

8.037

8.580

8.916

8.147

8.866

8.450

7.479

6.882

5.249

6.185

4.373

4.205

3.951

3.765

3.873

4.175

4.290

4.495

5.643

5.186

3.840

4.008

3.886

3.641

3.871

4.255

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

Condición y Estado de la Muestra Ensayada:
Nota:

***

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

¿;~.
~

~ $t#4~, s BUENO ~~t:~AL

erente Genera)/
C.I.P. N° 6618
Lima, Pení, 02/08/02 ~

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-R"to" re"ultado" no deben ser utilizados como una certificación de confonnidad con nonnas del producto. Page 27/29

Av: la Marina 3059 5an Miguel -lima 32 PERU

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com



INFORME DE ENSAYO

N° 20787

Análisis : Zinc Total Método: EPA200.7

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

02/07/13-14

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.021

0.022

0.024

0.034

0.024

0.024

0.020

0.023

0.026

0.103

0.030

0.035

0.051

0.034

0.054

0.030

0.031

0.051

0.040

0.037

0.032

0.023

0.033

0.034

0.038

0.054

0.026

0.032

0.029

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/19

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

02/07/22

20787-01

20787-02

20787-03

20787-04

20787-05

20787-06

20787-07

20787-08

20787-09

20787-10

20787-11

20787-12

20787-13

20787-14

20787-15

20787-16

20787-17

20787-18

20787-19

20787-20

20787-21

20787-22

20787-23

20787-24

20787-25

20787-26

20787-27

20787-28

20787-29

T2-16-P

T2-12-S

T2-12-M

T2-10-S

T2-12-P

T2-10-M

T2-10-P

T2-16-F

T3-16-S

T3-16-M

T3-16-P

T3-16-F

T3-12-S

T3-12-M

T3-12-P

T3-10-S

T3-10-M

T4-16-S

T4-16-M

T4-16-P

T4-16-F

T4-12-S

T4-12-M

T4-12-P

T4-10-S

T4-10-M

EM-O

T2-16-S

T2-16-M

***

Condición y Estado de la Muestra Ensayada:
Nota:

Las muestras llegaron preservadas al Laboratorio.
La fecha de muestreo es dato proporcionado por el Cliente.

-=.-

~

.J~l~ .4-P

r- .~
~ 7

M 4 ~'
~s ~;~~~N CARBAJAL
Gerente Gral
C.I.P.N° 18 "

~
Lima, PenJ, 02/08/02

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 28/29

Av: la Marina 3059 San Miguel -Uma 32 PERU

Te'f.: (5") 578-"86 Te'efax: (5") 578-'063 E-Ma;': env;'.°'ab@env;'.°'abpe'.u.com.pe Web: www.env;'.°'abpe'.u.com
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INFORME DE ENSA YO
N° 21032

GOLDER ASSOCIA TES PERU S.A.Solicitante:

Domicilio Legal: Calle 22 No.215 Urb. Corpac
San Borja

Tipo de Muestra: Agua
Plan de Muestreo: ---

Solicitud de Análisis: OCT-032
Procedencia de la Muestra: Cafiete
Fecha de Ingreso: 02110109

Código ENVIROLAB-PERU: 21032
Referencia: Muestras. or el Cliente.

Análisis: Sólidos Totales Disueltos Método: EPA 160.1

Código de Descripción Fecha de Límite de Resultado Unidad Fecha de
lahnratnrin de muestra Muestreo deteeeión Análisis

mg/L 02/10/12T2-16-P 02/10/06 1021032-01

mg/L 02/10/1202/10/06

02/10/06

1021032-02 T2-16-M

02/10/1210 mg/L21032-03 T2-16-S

mg/L 02/10/1202/10/06 1021032-04 T3-12-P

mg/L 02/10/12T3-12-M 02/10/06 1021032-05

mg/L 02/10/12T3-12-S 02/10/06 1021032-06

02/10/1202/10/06 10 mg/L~ 21032-07 T4-10-S

mg/L 02/lO/12T4-10-M 02/10/06 1021032-08

02/10/1202/10/06 10 mg/L21032-09 T4-10-P

mg/L 02110112T4-10-D 02/10/06 1021032-10

...

Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

Condición y Estado de la Muestra Ensayada:

Nota:

, .;\)

, ~ .:~1;

~

JAL~-~, .--, --

Gerente General

C.I.P.N°6618 //

Lima, Perú, 02/10/17

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.

Page 1/21
Av: la Marina 3059 San Miguel -lima 32 PERU

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Ma;l: env;rolab@env;rolabperu.com.pe Web: www.envirolabperu.com



INFORME DE ENSAYO
N° 21032

Solicitante: GOLDER ASSOCIATES PERU SeA.

""'"-'

Domicilio Legal: Calle 22 No.215 Urb. Corpac
San Borja

Tipo de Muestra: Agua
Plau de Muestreo: ---

Solicitud de Análisis: OCT -032
Procedeucia de la Muestra: Cafiete
Fecha de Ingreso: 02/lO/09
Código ENVIROLAB-PERU: 21032
Referencia: Muestras. or el Cliente.

Análisis: Sólidos Totales Disueltos Método: EP A 160.1

Código de Descripción Fecha de Límite de Resultado Unidad Fecha de
I..hnr..tnrin de mlle~tr!t Mue~tref) detección AllÁli~i~

mg/L 02/10/12T5-12-M 02/10/06 1021032-11

02110106 10 mg/L 02/10/1221032-12 T5-12-P

mgjL 02/10/1221032-13 T5-10-S 02/10/06 10

02/10/06 10 mg/L 02/lO/1221032-14 T5-10-M

mg/L 02/10/12T5-10-P 02/.10/06 1021032-15

02/lO/06 10 mg/L 02/10/1221032-16 T5-16--P

míl/T. 02/10/1221032-17 T5-16-M 02110106 10'--'

02/10/1202/10/06 10 mg/L21032-18 T5-16-F

mg/L 02/10/1221032-19 T5-16-S 02/10/06 10

02/10/12T5-12-S 02/10/06 10 mgjL21032-20

***

Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

/"'
/

~.~ ~~~",~ ~" ~~7-. ~

Gerente General

C.I.P.N°6618

Lima, Perú, 02/10/11

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.
Page2!21

Av: la Marina 3059 San MiguEl -lima 32 PERU

Te'f.: (511) 578-1186 Te'efax: (511) 578-/063 E-Mai': enviro'ab@enviro'abperu.com.pe Web: www.enviro'abperu.com

Condición y Estado de la Muestra Ensayada:

Nota:



INFORME DE ENSAYO
N° 21032

Método: SM 4500CO2-DAnálisis : Bicarbonatos

Resultado Unidad Fecha de

Análisis
Descripción
de muest,...

Fecha de

M lIe~treo

Limite de

detección
Código de

laboratorio

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/l1

02/10/l1

02/10/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/lO/06

02/lO/06

02/lO/06

02/10/06

02/10/06

02/lO/06

02/10/06

02/10/06

0.1

0.1

0.1

21032-01

21032-02

21032-03

T2-16-P

T2-16-M

T2-16-S
'-"

0.1

0.1

0.1

0.1

0.1

0.1

T3-12-P

T3-12-M

T3-12-S

T4-1o-S

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10 0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

T5-10-S

T5-10-M

T5-10-P

T5-16-P

T5-16-M

T5-16-F

T5-16-S

T5-12-S

"-"

02/1

02/1

02/1

02/1

***

Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

Condición y Estado de la Muestra Ensayada:

Nota:

,

~ ~bOrato '"'... ,p

, ~~

~ ~II

~ JC.'~AJ ~ I ."
~ ' .4

~lIM~. f)

0/11

0/11

0/11

0/11

TElf. {511) 578-"86 Te'efax: (5") 578-'063 E-Mai': enviro'ab@enviro'abperu.com.pe Web: www.enviro'abperu.com

»úISBUENO CARI

Gerente General I "
C.I.P.N°6618 ~

Lima, Perú, 02110/17

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utiliudos como una certificación de conformidad con normas del producto.
...Paw;3/21

4v , ~ M~r.na 3059 San Mlauel -LIma 32 PERU



INFORME DE ENSAYO
N° 21032

Análisis : Cloruros Método: EPA 325.3

Fecha deCódigo de
I..hnrsatnrin

Descripción
11.. mll..~tr~

Fecha de
MII~trpfl

Limite de Resultado Unidad

12-16-P

12-16-M

12-16-8

02/1

02/1

02/1

mg/L

mg/L

mg/L

02/10/11

02/10/11

02/1 0/11

21032-01

21032-02

21032-03

1

1

1
"-'

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

T3-12-P

T3-12-M

T3-12-S

T4-10-S

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

T5-10-S

T5-10-M

T5-10-P

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

1

1

1

1

1

1

1

1

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/1 0/11

02/10/11

02/10/11

1

1

1

1

1

1

1

T5-16-P

T5-16-M

T5-16-F

T5-16-S

T5-12-S

1

1
***

Condición y Estado de la Muestra Ensayada:

Nota:

Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

.
Gerente General /

~
C.I.P. N° 6618

Lima, Perú, 02/1 0/17

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no de\X!ll ser utiliudos como una certificación de conformidad con normas del producto.
~4/21

Av: La Marina 3059 San Miguel -Lima 32 PERU

TE'f.: (511) 578-1186 TE'Efax: (511) 578-'063 E-Mai': Enviro'ab@Enviro'abpEru.com.pE WEb: www.Enviro'abpEru.com

detección Análisis

.J'~~

19954

19653

19653

19853

19954

19753

19954

19753

19753

19552

19703

19653

19452

19552

19653

19552

19653

19753

19552

0106

0106

0106

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06



INFORME DE ENSA YO
N° 21032

Código de Descripción Fecha de Límite de

detección

Resultado Unidad Fecha de

Análisis

21032-01

21032-02

21032-03

12-16-P

12-16-M

12-16-8

02/1

02/1

02/1

0.01

0.01

0.01

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/lO/12

02/10/12

02/lO/12

\...,1

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

T3-12-P

T3-12-M

T3-12-S

T4-10-S

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

T5-10-S

T5-10-M

T5-10-P

T5-16-P

T5-16-M

T5-16-F

T5-16-S

T5-12-S

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

'-"

***

Condición y Estado de la Muestra Ensayada: Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

L6'(;';~NOCAR
/

Gerente General ~

C.I.P. N° 6618

Lima, Perú, 02/10/17

Nota: .Los resultados presentados corresponden sólo a la muestra indicada-
.Estos resultados no deben ser utilizados como una certificación de confonnidad con nonnas del producto.

~Sf21
Av; La Marina 305.9 San Migue/- Uma 32 PERU

Telf.: {511) 578-1186 Telefax: {511) 578-1063 E-Mail: enviro'ab@envirolabperu.com.pe Web: www.envirolabperu.com

laboratorio de muestra Muestreo

0.44

0.45

0.46

0.47

0.46

0.47

0.47

0.46

0.46

0.46

0.46

0.46

0.47

0.47

0.47

0.46

0.47

0.49

0.49

0.47

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

0/06

~



INFORME DE ENSAYO
N° 21032

Análisis : Método: EPA 352.1

Fecha deCódigo de

Nitratos ( como N)

Descripción Fecha de LÚDite de Resultado Unidad

02/10/06

02/1 0106

02/10/06

mg/L

mg/L

mg/L

21032-01

21032-02

21032-03

12-16-P

12-16-M

12-16-S

0.10

0.10

0.10

02/10110

02110110

02110110
'-'

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

T3-12-P

T3-12-M

T3-12-S

T4-1o-S

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

T5-10-S

T5-10-M

T5-10-P

02/10/06

02110106

02/10/06

02/10/06

02/10/06

02110106

02/10/06

02/10/06

02110106

02110106

02/10/06

02/10/06

02/10/06

02/10/06

02/1 0106

02/10/06

02/1 0106

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mI!/L

02/10/lO

02/10/lO

02/10/lO

02/10/lO

02/10/lO

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

',..;/

T5-16-P

T5-16-M

T5-16-F

T5-16-S

T5-12-S

*-
Condición y Estado de la Muestra Ensayada: Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

" ,"
~~ -o

~~
--

~ ¡¡.':?; .:.
IAJAL ~ .4
, 'liMA-.')

Gerente General /1

C.I.P. N° 661~.-,/'

Lima, Perú, 02/10/17

Nota: .Los resultados presentados corresponden sólo a la muestra indicada.

.Estos resultados no deben ser utilizados como una Ix:rtificación de conformidad con normas del producto.
Pa!J: 6121

Av: la Ma'.ina 3059 San Migue/-lima 32 PERU

TElf.: (511) 578-1186 TEIEfax: (511) 578-1063 E-Mail: Envirolab@EnvirolabpEru.com.pE WEb: www.EnvirolabpEru.com

laboratorio detección Análisisde muestra Muestreo

N.D.

0.12

0.12

0.11

0.21

N.D.

0.18

0.55

0.22

0.31

0.11

0.14

0.22

0.32

0.46

0.25

0.13

0.12

0.12

N.D.



INFORME DE ENSA YO
N° 21032

Método: EPA 200.7Análisis : Calcio Total

Fecba deDescripción
de mue~tra

Fecha de Límite de
tlet.~ri/in

Resultado UnidadCódigo de

lahnratnrin

02/1

02/1

02/1

0.006

0.006

0.006

rng/L

rng/L

rng/L

02/10/12

02/10/12

02/10/12

21032-01

21032-02

21032-03

12-16-P

12-16-M

T2-16-S
v

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/lO/13

02/10/13

02/10/13

02/10/13

02/10/13

02/lO/13

T3-12-P

T3-12-M

T3-12-S

T4-10-S

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

T5-10-S

T5-10-M

T5-10-P

T5-16-P

02/10/06

02/lO/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

"-,,,

T5-16-M

T5-16-F

T5-16-S

T5-12-S

***

Condición y Estado de la Muestra Ensayada:

Nota:

Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

~ ~\
-:\1
""11C.

Gerente General / "iJI/
C.I.P.N°6618

Lima, Perú, 02110117

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.

paw-7/21
Av: La Marina 3059 San Miguel -Lima 32 PERU

Telf.: (51/) 578-1/86 Telefax: (51/) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com

Muestreo Análisis

468.6

439.9

460.4

446.4

446.9

429.1

441.6

456.9

406.7

406.4

424.1

447.0

406.5

411.7

389.4

391.9

387.0

389.3

386.7

372.4

0106

0106

0106



INFORME DE ENSAYO
N° 21032

EPA 200.7Análisis : Magnesio Total Método:

Unidad Fecha deCódigo de Descripción
d~ mll~~t.ra

Fecha de

Muestren

Limite de

deteecic'ln

Resultado

02/10/12

02/10/12

02/lO/12

12-16-P

12-16-M

12-16-8

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

mg/L

mg/L

mulL

21032-01

21032-02

21032-03
"-'

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/13

02/10/13

02110113

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

m.g/L

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

T3-12-P

T3-12-M

T3-12-S

T4-10-S

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

T5-10-S

T5-10-M

T5-10-P

T5-16-P

T5-16-M

T5-16-F

T5-16-S

T5-12-S

"--'"

***

Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

Condición y Estado de la Muestra Ensayada:

Nota:

..o\'
'"JIa. \

~ '~ v .~

Gerente General // ..llr.'~ ..')

C.I.P. N° 6618

Lima, Perú, 02/1 0117

Nota: .Los resultados presentados corresponden sólo a la muestra indicada.
.Estos resultados no deben ser utilizados como una certificación de confurmidad con normas del producto.

~8/21
Av; la Marina 3059 San MigUEl -Uma 32 PE'RU

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.Envirolabperu.com

~

Análisislaboratorio

1459

1469

1513

1483

1475

1405

1431

1481

1353

1350

1399

1471

1336

1379

1329

1325

1294

1107

1303

1264



INFORME DE ENSAYO
N° 21032

Sodio Total Método: EPA 200.7Análisis :

Descripción
de muestra

Fecha de Limite de
deterri/in

Resultado Unidad Fecha de

Análisis
Código de

laboratorio

02/1

02/I

02/1

0.04

0.04

0.04

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/10/12

02/10/12

02/10/12

21032-01

21032-02

21032-03

12-16-P

12-16-M

12-16-8

' 1

02/10/12

02/lO/12

02/lO/12

02/10/12

02/lO/12

02/10/12

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

T3-12-P

T3-12-M

T3-12-S

T4-10-S

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

T5-10-S

T5-10-M

T5-10-P

T5-16-P

T5-16-M

T5-16-F

T5-16-S

T5-12-S

02/10/06

02/lO/06

02/lO/06

02/lO/06

02/10/06

02/lO/06

02/10/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/1 0/06

02/10/06

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

"'-"

***

Condición y Estado de la Mues1ra Ensayada:

Nota:

Las muestras llegaron preservadas en fiio al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

.-0~

'";j'~ C., I '-' ."'

~lJr..'1\ ..tj~
.
Gerente General / C.I.P. N° 6618

Lima, Perú, 02/10/17

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de confonnidad con nonnas del producto.

~9/21
Av; La Marina 3059 San Miguel -Uma 32 PERU

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail: enviro'ab@envirolabperu.com.pe Web: www.envirolabperu.com

Muestreo

9296

9557

9397

9208

9573

9104

9374

9407

9250

9491

9897

10460

9404

9599

9417

9299

9095

8819

8863

8854

0/06

0/06

0/06



INFORME DE ENSAYO
N° 21032

--

Análisis: Potasio Total Método: EPA 200.7

Código de Descripción Fecha de Limite de Resultado Unidad Fecha de

000=- -

'-

""-"

***

Condición y Estado de la Muestra Ensayada:

Nota:

Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

(

~

Análisis

454.9

471.0

480.6

474.0

490.1

465.2

479.4

485.3

453.1

442.1

464.7

494.6

440.9

454.7

444.4

436.3

429.6

455.8

422.6

419.6

"~'.l f..~ ..r)7/
Gerente General /// ~

C.I.P. N° 6618

Lima, Perú, 02/l0/17

Nota: .Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser util~s como una certificación de conformidad con normas del producto.
p~ 10121

Av: La Marina 3059 San Miguel -Lima 32 PERU

TElf.: (511) 578-1186 TEIEfax: (511) 578-1063 E-Mail: Envif'olab@Envif'olabpEf'u.com.pE WEb: www.Envif'olabpEf'u.com



INFORME DE ENSAYO
N° 21032

Análisis : Mercurio Total

Deseripción

Método: ICP-GH

Código de Fecha de

Muestreo

Limite de Resultado Unidad Fecha de

21032-01

21032-02

21032-03

12-16-P

12-16-M

12-16-S

T3-12-P

T3-12-M

T3-12-S

T4-10-S

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

T5-10-S

T5-10-M

T5-10-P

T5-16-P

T5-16-M

T5-16-F

T5-16-S

T5-12-S

02/lO/06

02/10/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/1 0/06

02/10/06

02/1 0/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/1 0/06

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

mg/L

mg/L

mg/L

02/10110

02/10110

02/10110

"'-"'

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

"-"

21032-20

***

Condición y Estado de la Muestra Ensayada:

Nota:

Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

; .~\\
~ c. v."'

.~M~

/'

~

Gerente General / -

C.I.P.N°6618

Lima, Perú, 02/1 0117

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.
p~ 11/21

Av: La Marina 3059 San Miguel -Lima 32 PE'RU

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail; envirolab@envirolabperu.com.pe Web: www.envirolabperu.com

laborat..ri.. detección Apáli~i~de muestra

.,.~.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.



INFORME DE ENSAYO
N° 21032

Resultado Unidad Fecha de

Análisis

Fecha de

Muestreo

Límíte deDescripciónCódigo de

laboratorio

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0211

02/1

0211

0.010

0.010

0.010

02/10/06

02/lO/06

02/10/06

02/10/06

02/lO/06

02/10/06

02/10/06

02/lO/06

02/lO/06

02/10/06

02/10/06

02/lO/06

02/lO/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/lO/06

02/10/06

02/10/06

T2-16-P

T2-16-M

T2-16-S

21032-01

21032-02

21032-03
~

02/lO/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/10/11

02/lO/11

02/10/11

02/10/11

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

T3-12-P

T3-12-M

T3-12-S

T4-10-S

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

T5-10-S

T5-10-M

T5-10-P

21.032-04

21032-05

21.032-06

21.032-07

21032-08

21032-09

21.032-10

21.032-11

21032-12

21.032-13

21032-14

21032-15

21.032-16

21.032-17

21.032-18

21032-19

21032-20

---

T5-16-P

r5-16-M

T5-16-F

T5-16-S

T5-12-S

...

-.35 muestras llegaron preservadas en frío al Laboratorio.

"as fechas de muestreo, son datos proporcionados por el Cliente.

::ondición y Estado de la Muestra Ensayada:

Nota:

~"
J " ."

-.4

llM~ ..')
I

C.I.P. N° 6618

Lima, Perú, 02/10/17

Nota: .Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.
P.12/21

Av; La Marina 3059 San Miguel -Uma 32 PERU

relf.: (51/) 578-1/86 Telefax: (51/) 578-1063 E-Mail: envi'.olab@envi'.olabpe'.u.com.pe Web: www.envirolabpe'.u.com

0111

0/11

0/11



INFORME DE ENSAYO
N° 21032

Fecha deLímite de
detección

Resultado UnidadDescripción
de muestra

Fecha de

l\f uestreo
Código de

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10/11

02/10/11

02/10/12

02/10/12

02/10/12

02/10/12

02/lO/12

02/10/12

02/10/12

02/10/12

02/10/12

02/lO/12

02/10/12

02/lO/12

rng/L

rng/L

rng/L

02/10/06

02/lO/06

02/10/06

02/lO/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/lO/06

02/10/06

02/10/06

02/lO/06

02/lO/06

02/10/06

02/lO/06

02/lO/06

02/10/06

02/10/06

02/lO/06

02/lO/06

0.006

0.006

0006

12-16-P

12-16-M

12-16-8

13-12-P

13-12-M

13-12-8

T4-10-8

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

T5-10-8

T5-10-M

T5-10-P

T5-16-P

T5-16-M

T5-16-F

T5-16-8

T5-12-8

21032-01

21032-02

21032-03
l..i

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng!L

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

'v

***

Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de mues1reo, son datos proporcionados por el Cliente.

Condición y Estado de la Muestra Ensayada:

"'~)2. I

L~NO-C~~AL -:J'
Gerente General /~

C.I.P. N° 6618

Lima, Perú, 02/10/17

Nota: .Los resultados presentados corresponden sólo a la muestra indicada-
.Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.

PaIJ: 13/21

Av: la Marina 3059 San Miguel -Uma 32 PE'RU

Tcl#. 11;11\ 1;7A-IIAI:; T~'I:f~y. {E;U\ 578-'063 E-Ma;': env;'.o'ab(@env;'.o/abDe'.u.com.De Web: www.env;'.olabpe'.u.com

Análi~i~laboratorio

v.vvv

0.007

0.009

0.009

0.009

0.006

0.008

0.006

0.010

0.008

0.009

0.008

0.009

0.008

0.008

0.008

0.008

0.007

0.015

0.008



INFORME DE ENSA YO
N° 21032

Método: EPA 200.7Análisis : Cadrnio Total

Descripción
de muestra

Fecha de

Muestreo

Límite de Resultado Unidad Fecha deCódigo de

laboratorio

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

m2/L

02/10/10

02/10/10

02/10/10

02/10/10

02/10/10

02/10110

02/10111

02/10/11

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/1 0/12

02/10/12

02/10/12

21032-01

21032-02

21032-03

02/1

02/I

02/1

0.006

0.006

0.006
u

02/10/06

02/10/06

02/lO/06

02/lO/06

02/10/06

02/10/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

12-16-P

12-16-M

12-16-8

T3-12-P

T3-12-M

T3-12-8

T4-10-8

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

T5-10-S

T5-10-M

T5-10-P

T5-16-P

T5-16-M

T5-16-F

T5-16-8

T5-12-8

v

*-

Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

Condición y Estado de la Muestnl Ensayada:

JVnt..

,.tt:? ~J'
~ ~.(IJ .A

; , ., IM~ ..I)
Gerente General /
C.I.P.N°6618 /

Lima, Perú, 02/10/17

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de confonnidad con nonnas del producro.

~14/21
Av: la Marina 3059 San Miguel -lima 32 PERU

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com

~

j

detección Análi~i~

N.D.

N.D.

N.D.

N.D.

N.Do

N.D.

N.D.

NoD.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

NoDo

N.D.

N.D.

N.D.

NoDo

N.D.

0/06

0/06

0/06



INFORME DE ENSA YO
N° 21032

Análisis : Cromo Total Método: EPA 200.7

Fecha deCódigo de

laboratorio
Descripción Feeha de

MII~~tr-

Limite de

detección

Resultado Unidad

T2-16-P

T2-16-M

T2-16-S

02/1

02/1

02/1

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

mg/L

mg/L

mg/L

02/10/lO

02/10/10

02/10110

21032-01

21032-02

21032-03
'-'

02/10/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/lO/06

02/10/06

02/lO/06

02/lO/06

02/lO/06

02/lO/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/l

02/l

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

T3-12-P

T3-12-M

T3-12-S

T4-IO-S

T4-IO-M

T4-IO-P

T4-IO-D

T5-12-M

T5-12-P

T5-IO-S

T5-IO-M

T5-IO-P

T5-16-P

T5-16-M

T5-16-F

T5-16-S

T5-12-S

\...,..'

***

Condición y Estado de la Muestra Ensayada:

No~:

Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

.1\.-
i\)

Gerente General / ~
C.I.P.N°6618 /

Lima, Perú, 02/10/17

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.
P.15/21

Av: la Marina 3059 San Miguel -Lima 32 PERU

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Ma;l; env;rolab@env;rolabperu.com.pe Web: www.env;rolabperu.com

Análi~i~de mue~tr9

.,.~.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

0106

0106

0106

0/10

O/lO

0/10

0/1 1

0/1 1

0/12

0/12

0/12

0/12

0/12

0/12

0/12

0/12

0/12

0/12

0/12

0/12



INFORME DE ENSA YO
N° 21032

Método:
---

EPA 200.7Análisis : Cromo Total

Limite de

detección

Resultado Unidad Fecha deCódigo de
IAhnrat.nrin

Descripción
de mue~tra

Feeha de

Mue~treo

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

02/1

21032-01

21032-02

21032-03

T2-16-F

T2-16-M

T2-16-8

13-12-F

13-12-M

13-12-8

T4-10-8

T4-IO-M

T4-IO-F

T4-IO-D

T5-12-M

T5-12-F

T5-IO-8

T5-IO-M

T5-IO-F

T5-16-F

T5-16-M

T5-16-F

T5-16-8

T5-12-8

02/10/06

02110106

02110106

0.004

0.004

0.004
'-'

02/10/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/lO/06

02/10/06

02/lO/06

02/lO/06

02/lO/06

02/lO/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

v

***

Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

Condición y Estado de la Muestra Ensayada:

Nota:

.1\\

~

Gerente General
¿/C.I.P. N° 6618 ,

Lima, Perú, 02110117

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de confonnidad con normas del producto.
P.15/21

Av: la Marina 3059 San Miguel -Lima 32 PERU

Telf.: (S") 578-"86 Te'efax: (S") 578-'063 E-Ma;l; env;'.olab@env;'.olabpe'.u.com.pe Web: www.env;'.°'abpe'.u.com

0110

0110

0110

0110

0110

0110

0111

0/11

0/12

0/12

0/12

0/12

0/12

0/12

0/12

0/12

0/12

0/12

0/12

0/12



INFORME DE ENSAYO
N° 21032

Método: EPA200.7Análisis : Cobre Total

Unidad Fecha deDescripción
de muestra

Fecha de Límite de ResultadoCódigo de

19horatorio

02/I

02/1

02/1

0.020

0.020

0.020

mg/L

mg/L

mg/L

02/10/10

02/10/10

02/10/10

21032-01

21032-02

21032-03

T2-16-P

T2-16-M

T2-16-S

T3-12-P

T3-12-M

T3-12-S

T4-10-S

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

T5-10-S

T5-10-M

T5-10-P

T5-16-P

T5-16-M

T5-16-F

T5-16-S

T5-12-S

'-'

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/10/lO

02/10/lO

02/10/lO

02/10/11

02/10/11

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/06

02/10/06

02/10/06

02/10/06

02/lO/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/1 0/06

02/10/06

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

~'

***

Condición y Estado de la Muestra Ensayada:

Nota:

Las muestras llegaron preservadas en fiío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

(

I "
Gerente General --
C.I.P. N° 6618

Lima, Perú, 02/10/17

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utiliZ1ldos como una certificación de confurmidad con normas del producto.

P.16/21
Av: la Marina 3059 San Miguel -Uma 32 PERU

Te/f.: (51/) 578-1/86 Te/efax: (511) 578-/063 E-Mai/; envi'.0/ab@envi'.0/abpe'.u.com.pe Web: www.envi'.olabpe'.u.com

Análisisdetp~~iónMuestreo

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

0/06

0/06

0/06



INFORME DE ENSAYO
N° 21032

Análisis : Plomo Total Método:

Resultado

-

EPA 200.7

Fecha deCódigo de Descripción Fecha de

Muestrw

Limite de Unidad

21032-01

21032-02

21032-03

T2-16-P

T2-16-M

T2-16-S

T3-12-P

T3-12-M

T3-12-S

T4-10-S

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

T5-10-S

T5-10-M

T5-10-P

T5-16-P

T5-16-M

T5-16-F

T5-16-S

T5-12-S

02/1

02/I

02/1

0.03

0.03

0-03

mg/L

mg/L

mg/L

02/10/lO

02/lO/lO

02/10/lO

02/10/lO

02/10/lO

02/10/10

02/10/11

02/10/11

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

~

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

02/10/06

02/10/06

02/10/06

02/1 0/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0_03

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

\"

Condición y Estado de la Muestra Ensayada:

Nota:

~

: .:~1

Gerente General /¡ ~

C.I.P. N° 6618

Lima, Perú, 02110117

Nota: .Los resultados presentados corresponden sólo a la muestra indicada.

.Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.
P8IJI 17/21

Av: La Marina 3059 San Miguel -Lima 32 PERU

Telf.; (511) 578-1186 Telefax: (511) 578-1063 E-Mail; envirolab@envirolabperu.com.pe Web: www.envirolabperu.com

Las muestras llegaron preservadas en fiio al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

lahnrat.nrin de muestra rleteeeilin ,4nAlj~:"1

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

0106

0106

0106



INFORME DE ENSA YO
N° 21032

'-:I

\ ,

***

Condición y Estado de la Muestra Ensayada:

Nota:

Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

~UENO C~AJAL
Gerente General c

-.,.,,-c
C.I.P.N°6618

Lima, Perú, 02/1 0/17

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.

p~ 18/21
Av: la Marina 3059 San MiguEl -Uma 32 PERU

Te'f.: (5") 578-"86 Te'efax: (5") 578-'063 E-Mai'; envi'.o'ab@envi'.o'abpe'.u.com.pe Web: www.envi'.o'abpe'.u.com



INFORME DE ENSA YO
N° 21032

21032-01

21032-02

21032-03

12-16-F

12-16-M

12-16-8

T3-12-F

T3-12-M

T3-12-8

T4-IO-8

T4-IO-M

T4-IO-F

T4-IO-D

T5-12-M

T5-12-F

T5-IO-8

T5-IO-M

B-lO-F

T5-16-F

T5-16-M

T5-16-F

T5-16-8

T5-12-8

02/lO/06

02/10/06

02/10/06

02/10/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/1 0/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/1 0/06

02/10/06

02/1 0/06

0.0010

0.0010

0.0010

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

02/10/13

\...,I'

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

'-'

Condición y Estado de la Muestra Ensayada: Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

~

(

~ "~~ I ~ ."' , .4 ~/;j

Gerente General / -

C.I.P. N° 6618

Lima, Perú, 02/10/17

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.
P.19121

Av: la Marina 305.9 5an MigUEl -Uma 32 PERU

TElf.: (511) 578-1186 TElefax: (511) 578-1063 E-Mail; Envirolab@EnvirolabpEru.com.pE WEb: www.EnvirolabpEru.com

laboratorio de muestra Muestreo rlf!t~ción Análisis---

10.93

9.805

9.315

8.917

9.221

8.738

9.014

9.097

8.535

7.838

8.249

8.699

7.888

8.008

7.805

7.690

7.639

7.691

7.443

7.371



INFORME DE ENSAYO
N° 21032

Análisis :
-

Zinc Total
---

EPA 200.7

Código de Descripción Fecha de Limite de

-

Método:

Resultado Unidad Fecha de

21032-01

21032-02

21032-03

21032-04

21032-05

21032-06

21032-07

21032-08

21032-09

21032-10

21032-11

21032-12

21032-13

21032-14

21032-15

21032-16

21032-17

21032-18

21032-19

21032-20

12-16-P

12-16-M

12-16-S

T3-12-P

T3-12-M

T3-12-S

T4-10-S

T4-10-M

T4-10-P

T4-10-D

T5-12-M

T5-12-P

T5-10-S

T5-10-M

T5-10-P

T5-16-P

T5-16-M

T5-16-F

T5-16-S

T5-12-S

02/10/06

02/lO/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/1 0/06

02/10/06

02/10/06

02/1 0/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

02/10/06

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

0.006

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

rng/L

02/10/lO

02/10/lO

02/10/10

02/10/10

02/10/10

02/10/10

02/10/11

02/10/11

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

02/10/12

'-.'

"-"

*-

Condición y Estado de la Muestra Ensayada: Las muestras llegaron preservadas en frío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

,

Gerente General,7 '-""

C.IP. N° 6618

Lirna, Perú, 02/10/17

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de confonnidad con nonnas del producto.

~20/21Av: la Marina 3059 San MigUEl -lima 32 PERU

TElf.: (511) 578-1186 TEIEfax: (511) 578-1063 E-Ma;l: Env;ro/ab@Env;ro/abpEru.com.pE WEb: www.EnvirolabpEru.com

laboratorio de muestra Mu~treo ¡letección Análisis

0.042

0.015

0.025

0.029

0.023

0.025

0.023

0.020

0.018

0.015

0.032

0.031

0.048

0.040

0.083

0.015

0.061

0.027

0.018

0.028
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INFORME DE ENSA YO

N° 605-02

GEOMAP DIGITAL S.A.C.
Srta. Sheyla Sacarías
Av. Larco 743 Of. 1004
385-01/02
AGUA DE MAR
11/11/02
13/11/02

Cliente
Atención
Dirección
Referencia USAQ
Muestra
Fecha de Recepción
Fecha de Emisión

RESULTADOS DE ANALISIS -MUESTRA DE AGUA DE MAR

COD.
USAO

COD. CLIENTE DETERMINACIONES RESULTADOS
m~/L

385-01 AGUA DE MAR

(fondo)
Contenido de sulfato SO4 2032.5como

385-02 AGUA DE MAR

(superficie)

Contenido de sulfato S04 1966.90como

Muestra proporcionada por el cliente

~

e) '-- ,

P:O158

D.N.R.= Docwnento Nonnativo de Referencia
-El presente Infonne se refiere ímicamente a la Muestra analizada, cualquier

Corrección ó enmienda en el contenido del presente Infonne lo anula automáticamente

1E-605-02 (Página I de I)

Av. Venezuela Cdra. 34- Ciudad Universitaria -Pabellón B Química Telf. : (51-1)451 1479 Telf/Fax: (51-1)4523713. 4522000 .4520023
e-mail : decanoqui@unmsm.edu.pe



PERU LNG S.R.L.                     029-4217 
LNG Export Project              July, 2003 
Pampa Melchorita, Perú 
 
 

Golder Associates 

AIRE/AIR 

RESULTADOS DE LABORATORIO / LABORATORY RESULTS



INFORME DE ENSA YO

N° 20745

Solicitante: GOLDER ASSOCIATES PERU S.A.

Domicilio Legal:

Tipo de Muestra:
Plan de Muestreo:
Solicitud de Análisis:
Procedencia de la Muestra:
Fecha de Ingreso:'-'
Código ENVIROLAB PERU:
Referencia:

Calle 22 No.215 Urb. Corpac

San Borja

Aire

JUL-045

Pampa Melchorita .Cañete

02/07/07

20745

Códi2O del Laboratorio 20745-01

AM-01

02/07/5-6-7

20745-02

AM-02

02/07/5-6-7

DeseripcióD de la muestra:

Feeha de muestreo:

Análisis Límite

de detección

Fecha de

Análisis

02/07/09

02/07/11

02/07/1 O

02/07/1 0

Unidad

62

N.D.

33

N.D.3

~g/m3

~g/m3

~g/m3

~g/m3

3

5

4 N.D.

N.D.N.D.

PM-IO

8ulfuro de Hidrógeno (H2S)

Oxidos de Nitrógeno (NO2)

Di oxido de Azufre (802)

Hidrocarburos (No Metanos) (HC)

*Monóxido de Carbono (CO)

02/07/12

02/07/10

l1g/m3

Jlg/m3

N.D.

293

N.D.

3812

Condición y Estado de la Muestra Ensayada:

...

-Para el análisis de NO2, SO2Y H2S: Las muestras llegaron fijadas en
soluciones absorbentes de captación al Laboratorio.

-Para el análisis de HC: Las muestras llegaron en filtro de fibra de
cuarzo al Laboratorio.

-Para el análisis de PM-IO: Las muestras llegaron en filtros de fibra

de cuarzo al Laboratorio.

Métodos de Análisis: H28: 8ulfato de Cadmio

802: West Gaeke

NOx: Arsenito de Sodio

CO: Acido Parasulfamino Benzoico
, r ~ '- :J#t ,

~NO cAJ/BAJ .1\ ¡ ~»

Uerente üeneral / ~
C.I.P. ~6618
Lima, Perú, 02/07/24

Nota: -Los resultados presentados con-esponden sólo a la muestra indicada.

-Estos resultados no deOOn ser utilizados como una certificación de conf()fU)idad con nonnas del producto.
Page 1/2

Av: la Marina 3059 San Miguel -lima 32 PERU

Telf.: (511) 578-1186 Telefax: (511) 578-/063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com



INFORME DE ENSAYO

N° 20745

GOLDER ASSOCIATES PERU S.A.Solicitante:

Domicilio Legal: Calle 22 No.215 Urb. Corpac

San Borja

Aire

JUL-045

Pampa Melchorita-Cañete

02/07/07

20745

Tipo de Muestra:
Plan de Muestreo:
Solicitud de Análisis:
Procedencia de la Muestra:
Fecha de Ingreso:'---
Código ENVIROLAB PERU:
Referencia:

20745-03

AM-03

02/07/5-6-7

20745-04

AM-04

02/07/5-6-7

Códif!o del Laboratorio

DescriW}Ción de la muestra:

Fecha de muestreo:

Fecha de

Análisis

02/07/09

02/07/II

Análisis Límite

de detección

3

3

Unidad

~g/m3

~g/m3

71

N.D.

N.D.

N.D.

33

N.D.

N.D.

N.D.

3

5

02/07/10

02/07/10

~g/m3

~g/m3

~g/m3

Jig/m3

N.D.

313

N.D.

390

PM-IO

8ulfuro de Hidrógeno (H28)

Oxidos de Nitrógeno (NO2)

Di oxido de Azufre (8O2)
,
Hidrocarburos (No Metanos) (HC)

*Monóxido de Carbono (CO)

02/07/12

02/07/10

'--
2

Condición y Estado de la Muestra Ensayada:

...

-Para el análisis de N~, S~y H2S: Las muestras llegaron fijadas en
soluciones absorbentes de captación al Laboratorio.

-Para el análisis de HC: Las muestras llegaron en filtro de fibra de
cuarzo al Laboratorio.

-Para el análisis de PM-IO: Las muestras llegaron en filtros de fibra

de cuarzo al Laboratorio.

,'\, .4-9

,"L/MAA

H2S: Sulfato de Cadmio

S02: West Gaeke

NOx: Arsenito de Sodio

00: Acido Parasulfarnino Benzoico

(;e';~;~~~~ral. ...

C.I.P.N° 66
~ 8 -=. ~--

Lima, Perú, 02/07/24

Nota: -Lo resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados 00 delx:n ser utilizados como \ma certificación de conformidad con normas del producto.

Page212

Av; la Marina 3059 San Miguel -lima 32 PERU

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com



~
 

.
~

<
r--- 

.
=

00

r;-¡

o~~
oo

O
O

~

~
C

~
~

~
i

18

..=
 

~
Q

 
,C

 
Q

.~
 

~
 

Q
. 

..

=
 

=
 

.s 
.s

~
 

~
 

O
J 

u
~

 
~

 
" 

=

'O
~

f~
_'0~

'O
-~

 
~

.=
Q

~
~

u 
Q

. 
=

 
Q

~
 

.-~
 

..
~

~
~

~

u...o
..s; 

'=
(/) 

~
~

 
u

~
 

.

~
 

s
=

- 
.I:

.o

j 
:i

o 
~

~
 

~
 

8.

~
 

~
 

ffi i

A
v: 

la 
M

arina 
3059 

S
an 

M
iguel

..

!ussiof-'
...~~{11

i...~

:1.,:;,;1~
1:; I :;1';!1:1~

 
I~

I~
I~

I:;; 
I :;;II~

~
I~

I~
I~

I~
I~

I~
I~

I~
I~

I~
I~

I~

~
~

~
zzzzz~

~
~

~
~

1"" 
1"'. r~

."~r--
~N.-,

lo
lo

lo
lo

lo
lo

lo
lo

lo
lo

lo
lo

lo

la 
~

 
~

 
~

 
~

 
9 

~
 

~
 

~
 

~
 

~
 

~
 

a

I
I

I
I

I
onO

\\O
onM

M
-\0\0\O

r-~
~

\O
 

..,.t_I_I_I_I__I- 
-_'_1- 

_1-

~
,I~

I~
I~

I~
I~

I~
I~

I~
I~

I~
lpl~

l~

-c;>
~~

lO~f-~N""'

B
-P

E
R

U

e~~~~

!~
ltol8:t~

!~
ltol~

I8:I~
I~

I~
I:;:;I~

II~

~
10;

1dl-:t:I"")I-:t:I:;I:;I~
I"")IO

;I-:t:I~
IIO

O
;

0- 
on","o- 

_r--","","on\O
r--

1~
1~

1~
1

00
100

1
00

1
00

1~
1~

1~
1~

1~
1~

 
I. 

I 
...I 

.

I~
 

~
 

~
 

Z
 

Z
 

Z
 

Z
 

~
 

~
 

~
 

~
 

~
 

~
ooooZ

 
0000 

0000

N0;0
~~ -0~~N.- ~

I~
I~

I~
I~

I
~

I
~

I
~

I
~

I
~

I~
I

~
I

~
\O

=
O

N
O

N
~

\0=
O

N
~

\O
--,"",,",'("")(""),"",("")('")

I
I

I
I

,
I

I
II

I
Ii

II
\O

...'...' 
'...' 

'\O
r 

'\O
,",1- 

-

32 
P

E
R

U

1---

~1---

~N,-,

'C
O

m
D

E
 

W
E

b. 
w

w
w

.E
nvirolabD

erU
.C

O
m

e~~~'\o,

'\

T
elf.: 

(511) 
578-1186 

T
elefax: 

(511) 
578-/063 

E
-M

ail: 
.



T
e/f.: 

(511) 
578-1186

I{¡.
~

~~
rL}

N
; I 

~

~
~

<
rL}

~
;

~
US
~

~
i

~
8

..=
 

~
=

 
-=

 
=

.~
 

; 
c. 

..

=
 

=
 

,3 
.~

w
 

~
 

" 
~

w
 

~
 

.=

'O
w

~
W

_'0 
'0

.c=
;~

~
 

c. 
=

 
=

w
 

.-~
 

I..
~

~
~

~

u: 
~

~
 

~
::;¡ u
~

 
.

~
 

s
~

 
"t:

~
 

.§
~

 
"¡)

"' 
O

~
~

 
~

 
!.

~
.]~

~

A
v: 

la 
M

arina 
3059 

S
an 

M
iguel 

-lim
a 

32 
P

E
R

U

1~
1~

1~
1~

1~
1~

':::1~
1~

1~
1~

1~
1!:::1~

~
!

~
1~

1~
1~

1~
1~

1~
1~

1~
1~

'~
.1~

I~
U

~

~
 

l""!
I

O
;I'oI"oI'ol"oI""!I""!ld

l
d

l
O

;IO
;I"!1 

'01"011'""'
oov)...'.'.'--t"00_-Q

\Q
\r-Q

\oo

Z
IZ

I~
100

100
100

100
1

00
1~

1~
1~

1~
1~

I 
I 

I 
I 

I 
I 

I 
.I 

..I 
.

oooo~
Z

Z
Z

Z
Z

~
~

~
~

~
r" 

tn 
00

~~ -0~1-~Nn !
I~

10 
0 

0 
0 

0 
0 

0 
0 

0 
O

"' 
v. 

8
'?; 

'?; 
'?; 

'?; 
'?; 

'?; 
'?; 

'?; 
'?; 

'?; 
~

 
'!"! 

.;
\0~

O
N

O
N

'O
t"\0~

0\ 
---N

N
O

O
O

O
O

O
--

I

I
' 

~
!

'

g¡~
!

o..~
¡~~~

!00!'-f"¡.r-
I

oIM
loolr-IO

\lolool 
Ir-Ir-IM

II'-f"
ir 

'\n-""",,",, 
,("r\'...,",,~

~
r--~

""" 
Q

t)

~
 Idl:;;ld 

1:.1'.;!16:;1:;.1:; I~
I'.;!I~

I:.I 
~

II~

III
I

~
~

~
~

 
~

~
 

~
~

z 
z 

z 
v; 

z 
z 

z 
z 

~
 

z 
z 

~
 

Z
 

;z;i

~
I~

I~
I~

I~
I~

 
~

 
~

I~
I~

 
~

I~
I~

 
~

!

~~ -o~1"--

~,-, I
,

II
00000000000000 
~

 
~

I~
I~

I~
I~

I~
I~

 
~

I~
I~

 
~

 
~

I
~

\O
O

\O
N

O
N

~
\0~

O
N

~
...'

---N
N

O
O

O
O

O

l~
j~

I~
I~

I~
I~

'~
I~

I~
I~

I~
I~

I~
I~

I1~

t-~t-~N,-'

r:J
I~

\r

~
~

:

\\ 
"

"~

envirolabperu

IR
O

LA
B

- 
P

E
R

U
 

S
.A

.C
.

e,Q
'

~
¡

~
;

i!-



T
e'f.: (5/1) 578-/186 

T
e'efax: (511) 578-'063 

E
-M

a;':

~

I(¡~
..'.[I}

s;;¡

N
~.~

[I}~

~
e~
d

~
O

~
~

~
~

o~~
9

~
8

E
N

"'R
O

u 
u

~
<

 
<

r;i 
r;i

~
 

~
 

I
~

 
~

 
s

~
 

~
 

.~

~
 

~
 

~
:!:: 

~
 

~
 

~

~
~

~
~

jl

fi=e

Q
 

o.. 
..

.~
 

a 
'o; 

c. 
-=

 
Q

-c. 
=

 
Q

 
..Q

 
~

 
~

 
...c

..oa~
~

C
..

-=
 

~
 

..~
 

-=
 

'o; 
1 

-=

.c 
-~

&
 

~
 

~
 

.-
..c 

t 
=

"" 
...'"' 

" 
a. 

(!J

~~.c-E9r'

~
 

.s
~

 
:¡

.~
 

§

~
 

~

..Q

j 
i

,~
 

~

iII
...8 

Q
 

t 
e 

~

u 
~

 
~

-I

oa;~..,~ ~ -II..,~ onI' ...1r--
99""~r--
~N-, ~;:Ir\
.~ ,.,,.~

I

A
v; 

la 
M

arina 
3059 

S
an 

M
iguel

-o~V
I

..., ...,
" "'" ~
I

-II

I
...,,1

~~II)

~=N "'~ ~
I

...,!
O

i

j:::
O(:i
.-.

o«)r--
0-~

&
;

-0"'M"',.. ..,I' ~ -!"..," :::,r ~
I...¡. "'~ q~"'~1'-

~N¡-

,

~0-~ B
- 

P
E

R
U

 
S

.A
.C

.

o...iO"'"'~

" ;:1

"'"

-IroV
}

Na-V
}

,.,

..," ,

~y~"'t!=N ~
j

q~!?;
1'-
0~.-,

Lim
a 

32 
P

E
R

U



PERU LNG S.R.L.                     029-4217 
LNG Export Project               July, 2003 
Pampa Melchorita, Perú 
 
 

Golder Associates 

SEDIMENTOS/SEDIMENTS  

RESULTADOS DE LABORATORIO / LABORATORY RESULTS



INFORME DE ENSA YO
N° 2071.00

Solicitante: GOLDER ASSOCIA TES PERU S.A.

Domicilio Legal: Calle 22 No.215 Urb. Ca-pac

San Borja
Tipo de Muestra: Suelos
Plan de Muestreo: -

Solicitud de Análisis: Jill--100
Procedencia de la Muestra: Pampa Melch<rita
Fecha de Ingreso: 02'07/17
Código ENVIROLAB-PERU: 207100
Referencia: Muestras orooorcion~ 001" el Cliente.

Análisis: Hidrocarburos Totales (C9-C1S) Método: EPA 8015-M

Códiv,o de Descripción Fecha de Límite de Resultado Unidad Fecha de

207100-01 T4-10 02107/-13-14 8 mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

02/07/31

207100-02 T4-12 02/07/-13-14 8 O'lJO7/31

207100-03 T4-16 02JO7/~13-14 8 O'lJO7/31

207100-04 T4-18 02/07/-13-14 8 02/07/31

207100-05 13-10 02/07/-13-14 8 02'07/31

207100-06 13-12 02/07/-13-14 8 02/07/31

207100-07 T3-16 02107/-13-14 8 02/07/31

207100-08 12-10 02/07/-13-14 8 02107/31

207100-09 12-12 02/07/-13-14 8 02/07/31

207100-10 12-16 02'07/-13-14 8 mg/Kg 02'07/31

207100-11 EM-AR 02'07/-13-14 8 mg/Kg 02/07/31

Condición y Estado de la Muestra Ensayada: Las muestras llegaron preservadas en fiio al Laboratorio.

EPA 801S-M Hidrocarburos Totales -Rango Kerosene (C9-C18)T.P.H.:

~-_. ~
Te'f.: (511) 578-1186 Te'efax: (51') 578-'063 E-Mai': enviro'ab@enviro'abperu.com.pe Web: www.enviro'abperu.com

I on..n d.t iñn.I,. ~.- M ...Q~..n &.n..;.';.'

N.D.

N.D.

Geroote General
/

C.I.P.~6618
LiDB, Perú, 02/07/3 I

Nota: -Los resultados pres:IItados corres¡x>nden ~Io a la ~ iIxlicada.

-E~os resultados no deben -util~ COIm -certificación de confornlidad con nomms del prodlx:to.

Page II S
Av La Mar;n~ ~nt;g San M!t"lII~1 -I ;m~ ~2 D~g, ,



INFORME DE ENSAYO
N° 207100

Análisis: Plomo Método: EPA 60l0-B

C6digo de DescriIKióD Fecha de Limite de Resultado Unidad Fecha de
I~borlltnrin ..I. ..Análisis

207100-01

207100-02

207100-03

207100-04

207100-05

207100-06

207100-07

207100-08

207100-09

207100-10

207100-11

T4-10

T4-12

T4-16

T4-18

1'3-10

1'3-12

1'3-16

12-10

12-12

12-16

EM-AR

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

0'2107/28

02/07/28

02/07/28

02/07/28

02/07/28

02/07/28

02/07/28

02/07/28

02/07/28

02/07/28

02/07/28

Análisis :

Código de

Método:

Resultado

EPA 6010-B

Fecha de
Á.n'¡ li.i.

Mercurio

Descripción Fecha de Límite de Unidad

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

207100-01

207100-02

207100-03

207100-04

207100-05

207100-06

207100-07

207100-08

207100-09

207100-10

207100-11

T4-10

T4-12

T4-16

T4-18

T3-10

T3-12

13-16

12-10

12~12

12-16

EM-AR

0'lJ07/-13-14

02107/-13-14

02107/-13-14

0'lJ07/-13-14

0'lJ07/-13-14

02107/-13-14

02107/-13-14

02107/-13-14

02107/-13-14

02107/-13-14

02107/-13-14

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

Condición y Estado de la Muestra Ensayada:
Nota:

Metales:

...

Las muestras llegaron preservadas en fiio al Laboratorio.
Resultados Expresados en Peso Húmedo.
EPA 6010B "Determination of Metals and Trace Elements
in Wastes,Soils, Sludges, Sediments and other Solid Wastes by
Inductively Coupled Plasma- Atomic Emission Spectrometry".
Rey.2 Januarv 1995

~ or.to"l; ~~ ...0

!'~J;
~ B~O cARB'AJAL
Gerente General ~

C.I.P. ~ 6618

Lima, Perú, 02/07/31

Nota: -Los resultados p~ correspoOOen ~lo a la lIIIx:stra indicada.
-E&os resultados 00 deben ~ utiliZlKios COD» lD18 certificación de confornlidad con OOrD11S del prodlx:to. p 2 I 5Av: la Marina 3059 San Miguel -Lima 32 PERU age

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com

.lA.A~~¡E.ndA _..A.~.O J\¡f..A...An

~~~

61.9

29.3

t..hnr..tnrin dA.A~~;"ndA _nAQ...A U 6n

~~

N.D.

N.D.



INFORME DE ENSAYO
N° 207100

Analisis: Cromo Método: EPA 6oio-B

Código de Descripción Fecha de Límite de Resultado Unidad Fecha de
IAhnrAtRrio de mIle~trA MIle~treR dete""jiin Análi~i~

207100-01

207100-02

207100-03

207100-04

207100-05

207100-06

207100-07

207100-08

207100-09

207100-10

207100-11

T4-10

T4-12

T4-16

T4-18

13-10

13.12

13-16

T2-10

T2-12

T2-16

EM-AR

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

o.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

rngKg

rngKg

rngKg

rngKg

rngKg

mgKg

mgKg

mgKg

mgKg

mgKg

rngKg

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

"'-'

***

Análisis: Zinc Método: EPA 60l0-B

Código de Descripción Fecha de Limite de Resultado Unidad Fecha de
d.. mll..~trB M 1I..~tr..n d..t..eeión

207100-01

207100-02

207100-03

207100-04

207100-05

207100-06

207100-07

207100-08

207100-09

207100-10

207100-11

T4-10

T4-12

T4-16

T4-18

1'3-10

1'3-12

1'3-16

12-10

12-12

12-16

EM-AR

02'07/-13-14

02'07/-13-14

02'07/-13-14

02'07/-13-14

02'07/-13-14

02'07/-13-14

02'07/-13-14

02'07/-13-14

02'07/-13-14

02'07/-13-14

02'07/-13-14

0.15

0.15

0.15

0.15

0.15

0.15

0.15

0.15

0.15

0.15

0.15

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

"'---'

Condición y Estado de la Muestra Ensayada;
Nota:

Metales:

...

Las muestras llegaron preservadas en fiio al Laboratorio.
Resultados Expresados en Peso Húmedo.
EPA 60108 "Determination of Metals and Trace Elements
in Wastes,Soils, Sludges, Sediments and other Solid Wastes by
Inductively Coupled Plasma- Atomic Emission Spectrometry".
Rev.2 Januarv 1995

10

10

10

10

10

10

10

10

10

10

10

~ BUEN~ O ARBAJAL

Gerente G al ---
C.I.P. ~ 618
Linm, Perú, 02/07/31

Nota: -l.Ds resultados pr~ntados corresponden ~Io a la ~ indicada.
-Estos resultados 00 deben oor utilizados COI00 IBm certificación de confonnidad con oomms del prodocto. Page 3 15

Av; la Marina 3059 San Miguel -Uma 32 PERU

Telf.: {511) 578-1186 Telefax: {511) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com



INFORME DE ENSAYO
N° 207100

Análisis: Cadmio Método: EPA 60l0-B

Código de Descripción Fecha de Límite de Resultado UnIdad Fecha de

detección Análisis

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

0.15

0.15

0.15

0.15

0.15

0.15

0.15

0.15

0.15

0.15

0.15

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

207100-01

207100-02

207100-03

207100-04

207100-05

207100-06

207100-07

207100-08

207100-09

207100-10

207100-11

T4-10

T4-12

T4-16

T4-18

13-10

13-12

13-16

12-10

12-12

12-16

EM-AR

\

***

Análisis: Níquel Método: EPA 6010~B

Código de Descripción Fecha de Límite de Resultado Unidad Fecha de

02/07/30

02/07/30

02/07/30

02/07/30

02/07/30

02/07/30

02/07/30

02/07/30

02/07/30

02/07/30

02/07/30

T4-10

T4-12

T4-16

T4-18

13-10

13-12

13-16

T2-10

T2-12

T2-16

EM-AR

01/07/-13-14

01/07/-13-14

01/07/-13-14

01/07/-13-14

01/07/-13-14

01/07/-13-14

01/07/-13-14

01/07/-13-14

01/07/-13-14

01/07/-13-14

01/07/-13-14

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

mgKg

mgKg

rngKg

rngKg

rngKg

rngKg

rngKg

rngKg

rngKg

mgKg

rngKg

207100-01

207100-02

207100-03

207100-04

207100-05

207100-06

207100-07

207100-08

207100-09

207100-10

207100-11

~

Condición y Estado de la Muestra Ensayada:
Nota:

Metales:

...

Las muestras llegaron preservadas en ftío al Laboratorio.
Resultados Expresados en Peso Húmedo.
EPA 6010B "Determination of Metals and Trace Elements
in Wastes,Soils, Sludges, Sediments and other Solid Wastes by
Inductively Coupled Plasma- Atomic Emission Spectrometry".
ReY.2 January 1995

,#

LinB, Perú, 02/07/31

Nota: -Los resultados ~os correspoOOen ~Io a la moostra itxiicada.
-Estos resultados no deben ~ utilizados como \DIa certificación de confomlidad con nomms del prodocto. p 4/5Av: la Marina 3059 San Miguel -Uma 32 PE'RU age

TElf.: (511) 578-1186 TElefax: (511) 578-/063 E-Mail: Envirolab@EnvirolabpEru.com.pE WEb: www.EnvirolabpEru.com

I.hnr..tnrin .I. o".. 1\11 ..aQ..ran

~

4.nÁlicicJgMrgtnrln

~

.I..t ¡ñnda _..a..pa

~~~

N.D.

N.D.

N.D.



INFORME DE ENSA YO
N° 207100

Análisis: Cobre Método: EPA 6010-B

Código de Descri~ión Fecha de Límite de Resultado Unidad Fecha de
I~hnr"tf)r;f) de muestra M 11"~tr"f) .."t"",,;lin

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

02/07/27

207100-01

207100-02

207100-03

207100-04

207100-05

207100-06

207100-07

207100-08

207100-09

207100-10

207100-11

T4-10

T4-12

T4-16

T4-18

'1'3-10

'1'3-12

'1'3-16

12-10

12-12

12-16

EM-AR

02JO7/-13-14

02JO7/-13-14

02JO7/-13-14

02JO7/-13-14

02JO7/-13-14

02JO7/-13-14

02JO7/-13-14

02JO7/-13-14

02JO7/-13-14

02JO7/-13-14

02JO7/-13-14

Método: EPA 60l0-B

Fecha de

A.n..li~i~

AD-¡-iisis :

Unidad

AfSéñico

Descripción Fecha de
M,I"~tr"n

Límite de
dete.'.'jón

ResultadoCódigo de

IAhnrAtnrin

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

02/07/-13-14

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

mgKg

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

02/07/25

207100-01

207100-02

207100-03

207100-04

207100-05

207100-06

207100-07

207100-08

207100-09

207100-10

207100-11

T4-10

T4-12

T4-16

T4-18

T3-10

T3-12

T3-16

12-10

12-12

12-16

EM-AR

Condición y Estado de la Muestra Ensayada:
Nota:

Metales:

...

Las muestras negaron preservadas en fiio al Laboratorio.
Resultados Expresados en Peso Húmedo.
EP A 60 1 OB "Determination of Metals and Trace Elements
in Wastes,Soils, Sludges, Sediments and other Solid Wastes by
Inductively Coupled Plasma- Atomic Emission Spectrometry".
Rev.2 January 1995

~

,.

~~ ..

.4.
.-'>

.4 ~~¿\

Ll1Ís BUENO CARIJIÓAL

Gerente Genera1C.I.P. N" 6618 ~

Linm, Perú, 02/07/31
Nota: -Los resultados prerelllados correspoOOen sólo a la l\1IX\stra iIXIícada.

-Estos resultados 00 deben ~ utiljza(k)s CODKJ IBm certillcación de conformidad con oonms del prodlx:to. Page 5 I 5

Av: la Marina 3059 San Miguel -Lima 32 PERU

TElf.: (511) 578-1186 TEIEfax: (511) 578-1063 E-Mail; Envirolab@EnvirolabpEru.com.pE WEb: www.EnvirolabpEru.com
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LABORATORIO DE ENSAYOS DE MATERIALES
LABORATORIO DE SUELOS Y ASFALTO

ANÁUSIS GRANULOMÉTRICO POR TAMIZADO ASTM 0422

I Muestra Transecto 2 I
I Prof. {m) 25.0 I

TAMIZ I%ACUMULADOITAMIZ I ouf;p4"iA- ~

LÍMITES DE CONSISTENCIA ASTM 04318

CLASIFICACION DE SUELOS
I SUCS I SP I

OBSER.YACIÓN : MJeSb"a ~ovista e kientificada por el peticiona"io.

El ~esente dooJmento ro deberá refX'odJcrse s" la a.ltalzac~ escrIta del Li!b(:Kata"K>, sat'/o q.Je la repr~~
sea en su total~ (GJIA PERUANA It-[)ECOPI :GP 004:1993).

(() 475-2840 475-2890 475-3821 476- 7834 .mail: sencico@sencico.com.peAv. Canadá. N° 1568 San Borja -Lima



8! ~~[J[ED[E[]]

LABORATORIO DE ENSAYOS DE MATERIALES
LABORATORIO DE SUELOS Y ASFALTO

t- MJeW~: Tra1secttl 2 I Prof'. (m): 25,0]

OBSERVACIÓN: Muestra provista e identifICada por el peticionario.

El presente OXUmenm no deber6 reprodxi'se sh 18 aJtr.K1za:~ escr~ dél L~abb, ~lvo q.Je 18 rep-od.cc~

sea en su tDtalk:lf!d (GUI.A. PERU.A.N.A. It',()EC(YI :GP 004:1993).

I JEFllSA-L.EM : Im. .A.bertD ~~ B.

: Téc. MáxlrT'K) ~V5TO Sataz5'

.12/00/2002

,')')\\\"'l

EFE DElLEM -SENCICO (e)

(0475-2840 475-2890 475-3821 476- 7834 E-mail: sencico@sencico.com.peAv. Canadá N° 1568 San Borja -Lima



LABORATORIO DE ENSAYOS DE MATERIALES
LABORATORIO De SUElOS Y ASFAlTO

I EXpeDIeNTe N°: 12663-2002 !
I g~.~!~~RIO : ~~.~!~!!~ SAC i

PROYeCTO: PN'PA Cl.ARITA I
i uBIc¡cIoN : CAfETE !

'F;¿HADERecepCIoN ~ s~ B~JA, 09 DE AOOSTO ~

i FeCHA DE CANCELACION : SAN BOR1A, 09 Q5 A~!O ~! ~_2- (FAC. 025-6531) !
J FECHA DE EMISION : SAN BORJA, 13 DE AOOSTO DEL 2002 ~

ANÁUSIS GRANULOMÉTRICO POR TAMIZADO ASTM D4n

I ~a Tra1SedX) 8 I
I Prof. (m) 25.0 I

TAMIZ 1% ACUMULADO!
: OU~P4~4

LÍMITES DE CONSISTENCIA ASTM 04318

% LiMITE LiQUIDO: --/\P--

% I.fMJTF ~ÁSTICO .-t.;p-

% fNDICE PLASTlCO --r,p-

CLASIFICACION DE SUELOS
I SUCS I SP I

OBSERVACIÓN: fI.tJeSb'a rKovist.a e identificada por el peticionario.

El presente documento no deberá reprodJC'rse sh la aJtorlzacl6n esalta del L~atorlo¡ sat'iO que la reprodJCcl6n

sea en SU totalIdad (G.JIA PERUANA 11\l)ECa=>1 :(;O 004:1993).

?

ING. FEUPE GARCIA BEDOYA

JEFE DEllEM -SENClCO (e)

Av. Canadá N° 1568 San Borja -Lima (0475-2840 475-2890 475-3821 476-7834 E-mail: sencico@sencico.com.pe



B! ~B[J[BD[B[OJ

LABORATORIO DE ENSAYOS DE MATERIALES
LABORATORIO DE SUELOS Y ASFALTO

: 12663-2002

: GEOMAPDIGITAl SAC

: PAMPA ClARITA

: CAt'E.TE

ex-PEDIENTE N°

PETICIONARIO

PROYECTO

UBICACION

FECHA DE RECEPCION

FECHA DE CANCELACION
FECHA DE EMISIÓN

I CURVA GRANUL OMÉTRI~!

N"200 N.140 N.eo N.40 N"20 N"10 N.4 1/4. 3B' 1fl" ~. 1. 1~D!' ?' 3"
100,0

90,0

80,0

70,0

60,0

50,0

40,0

30,0

20,0

10,0

0,0 ,

0.010

i
o.
w
~
o
*

0,100 10,000 100,0001,000

DI.Á.METRO (mm)

OBSERVACIÓN: ~tra provista e identificada por el peticionario.

El presente documenm no deberá rep-od..Ic'rse sn 18 aumrizacOO escr~ dellaborat1;)r~.. salvo que 18 rep-~OO

sea en su mtalldOO (GUlA PERUANA lfo,DECOPI :GP 004:1993),

JEFE LSA-LEM

HECHO POR

FECHA DE ENSAYO

: lro. Abert:o Concha-Ferna'-dez S.

: Téc. Máximo Navarro Salazar

: 12/08/2002 ~~
.,.. ~.

~~
~~ ,.r."""~ ¡

Ii
-" lABORATORIO ~\

d/// 'a OE ENSAYO OE ..

trP~ ,.."... ~ MArfAIAl.fS :)
\ .'S ,

.ING. FEUPE GARCIA iiiYAI",~~

JEFE DEl LEM -SENCICO

Av. Canadá N° 1568 San Borja -Lima -(l) 475-2840 475-2890 475-3821 476- 7834 E-mail: sencico@sencico.com.pe



SUPLEMENTO DE REPORTE DE ANALISIS -21033

GOLDER ASSOCIATES PERU S.A.

02/II/09

Sedimento

ENVIROLAB"PERU S.A.C.

El Cliente.

Cañete

Feeba de envio :

Tipo de muestn:

Analizado por :

Muestreado por :

Procedencia de la muestn:

Guía de envio :

Descripción Fecha de Hora deCódigo de

Laboratorio de muestra muestreo muestreo

21033-01 T2-16 02/10/06 <8

21033-02 02/10/06 <8T3-12

<821033-03 T4-10 02110106

<821033-04 T5-10 02/10/06

<821033-05 - T5-12 02110106

21033-06 T5-16 02/1 0106 <8

T5-20 02/10/06 <821033-07

N.R. : No Registrado.

< .~;on;fl"" mpnnr QI n;v,,1 tf" tf"tN'f';ñn ;ntfi,.,.tfn

Las muestras llegaron preservadas en fiio al Laboratorio.Observaciones :

/
/

Av: la Marina 3059 San Miguel -Uma 32 PERU

Telf.: (5/1) 578-/186 Telefax: (5/1) 578-1063 E-Mail: envirolab@enviro'abperu.com.pe Web; www.envirolabperu.com



SUPLEMENTO DE INFORME DE ENSA YO

N° 21033

GOLDER ASSOCIA TES PERU S.A.Solicitante:

Domicilio Legal:

Tipo de Muestra:
Plan de Muestreo:
Solicitud de Análisis:
Procedencia de la Muestra:
Fecha de Ingreso:

Código ENvmoLAB-PERU:
Rpfprpn..i~.

Av. Jose Galvez BaITenechea 509 Urb. Corpac

San Isidro

Sedinrnto

ocr-ü33

Cafiete

02/10/09

21033

Muestras ~ooadas p<X" el Oiente.

Hidrocarburos (C9-CI8)Análisis : Método:

~

Condición y Estado de la Muestra Ensayada:

Nota:

T _P _H_~

...

Las muestras llegaron preservadas en fiío al Laboratorio.

Las fechas de muestreo, son datos proporcionados por el Cliente.

EPA 8015-M Hidrocarburos Totales -Rango Kerosene (~-C1J

---v

, --/ =---
Gerente General

C.I.P. ~ 6618

Linm, Perú, 02/12/13

Nota: -Los resultados presentadoS corr~OOen 0010 a la ~ iOOicada.

-Estos resultados no deben ~ utílizadoS como WJa certificación de confonnidad con nomms del prodlx:to. Page I / I

Av: la Marina 3059 San Miguel -lima 32 PERU

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail; envirolab@envirolabperu.com.pe Web: www.envirolabperu.com

~ LabOrfJl h'~ °r e'. -c. !(~ ~ ~

1 i?



INFORME DE ENSA YO

N° 21033

GOLDER ASSOCIA TES PERU S.A.Solicitante:

Domicilio Le2al:

Tipo de Muestra:

Plan de Muestreo:

Solicitud de Análisis:

Procedencia de la Muestra:

Fecha de Ingreso:

Código ENVIROLAB-PERU :

Rpfprpn~ill~

Av. Jose Galvez Barrenechea 509 Urb. Corpac

San Isidro

Sedimento

(X:T-O33

Cañete

02/10/09

21033

Muestras proporcionadas por el Cliente.

Análisis : Método: EPA 60l0-BArsénico

~~

Condición y Estado de la Muestra Ensayada:

Nota:

...

Las muestras llegaron preservadas en frío al Laboratorio.

Resultados expresados en Peso Húmedo.

-Las fechas de muestreo, son datos proporcionados por el Cliente.

--

~J

";-~:\\.
:-L- -r 1 --- .iUlS BUENO CARB AL

Gerente General

C.I.P. ~ 6618

Li-, PeJú, 02/10!25

Nota: -I

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto. Page 115

Av: la Marina 3059 San Miguel -Uma 32 PERU

Te/f.: {5'/) 578-1186 Te'efax: {5") 578-'063 E-Mai/: enviro'ab@enviro'abperu.com.pe Web: www.enviro'abperu.com



Análisis : Cadmio Método: EPA 60l0-B

...

Análisis : Cobre Método: EPA 6010-8

~~

***

Condición y Estado de la Muestra Ensayada.

Nota:

Las muestras l1egaron preservadas en fiío al Laboratorio.

Resultados expresados en Peso Húmedo.

-Las fechas de muestreo, son datos proporcionados por el Cliente.

Nota. -Los resultados presentados corr;;:¡X;nden sólo a la muestra IndIcada.
.tstos resultados no deben ser utll,zados como una certltlcaclón de contormldad con normas del producto

Av; La Marina 3059 San Migue/- Lima 32 PERU P~215

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com



INFORME DE ENSAYO

N° 21033

...

Condición y Estado de la Muestra Ensayada" Las muestras llegaron preservadas en frío al Laborntorio

Nota: Resultados expresados en Peso Húmedo

-Las fechas de muestreo, son datos proporcionados por el Cliente

..i' ~\\
.-,../ -o.

,~ ,,'

~~~~~.~~7.~.~-~-.-

C.1.P. N° 6618

LiDB, Pení, 02/10

Nota. -Los resultados presentados corresponden sólo a la muestra mllJcada.

.Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto

...Pa¡¡e3/5
Av: la MarIna 3059 San MIgUEl -lIma 32 PE'RU

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com



INFORME DE ENSA YO

N° 21033

Análisis : Plomo Método: EPA 60l0-B

...

EPA 60 1 O-B
-

Zinc Método:Análisis :

~~

...

Condición y Estado de la Muestra Ensayada:

Nota:

Las muestras llegaron preservadas en frjo al Laboratorio.

Resultados expresados en Peso Húmedo.
-Las fechas de muestreo, son datos proporcionados por el Cliente.

~

-_:\b~raIO,~

~~AL
\\.'::;J- ~ '(~'~~\ ~B~;~~~~ ." c¡Gerente General \ ;: C.I.P.N°661S / ' I.IM¡\ ')

Lima, Perú, 0211 0125 .

Nota: -Los resultados presentados corresponden solo a la muestra Jndlcada.
-Estos resultados no deben ser utIl Izados como una certltJcacIon de contormldad con normas del producto

P"",4IS
Av; la Marina 3059 San Miguel -Lima 32 PERU

Telf.: (511) 578-1186 Telefax: (5") 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com
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LABORATORIO DE ENSAYOS DE MATERIALES
LABORATORIO DE SUELOS Y ASFALTO

EXPEDIENTE N°: 13114-2002
PETICIONARIO: GEOMAP DIGIT.AL sAC
ATENCIÓN: BIOlOGA sANDRA sAMPERTEGUI
PROYECTO: PAMPA fvElOiORITA
UBICACIÓN: CAÑETE
FECHA DE RECEPCIÓN: SAN BORJA, 14 DE NOVIEf'..1BRE DEL 2002
FECHA DE CANCELACION : SAN BORJA, 14 DE NOVIEMBRE DEL 2002 (FAC.025-7149)
FECHA DE EMISION : SAN BORJA, 19 DE NOVIEMBRE DEL 2002

ANÁUSIS GRANULOMÉTRICO POR TAMIZADO ASTM D422

¡ Muestra I Tl -40 m. I

LiMITES DE CONSISTENCIA ASTM 04318

CLASIFICACION DE SUELOS
I SUCS j sp J

OBSERYACIÓN : Muestra provista e identificada por el peticionario.

El presente documento no deberá reprod.lCrse sh ~ e.JtrJriZacOO escrita de{ L~orab:lrlo, s~lvo que ~ reproduccf6n
sea en su totalidad (GUlA PERUANA. INDECOPI :GP 004;1993).

JEFE LSA-LEM : Irq. Aberto C~Fema1dez B.
I-ECH) POR : Téc. Má:xtmo Nav~ro S~lez~

FECHADEENSAYO /-,.r; ~ /2002 ::::::~:~¡~:~:f~:::::: .\~ I~ : : : : ...:"ÍI : .:., : ~ : ;ji'.;..: : : : :

~ iI!i..,,'t..~...Ii. ..;!1":.. ...
.'~ '""-:.. ::..:-';a!:.;!:;" ,:..;.:w:': ~ lABORATORIO ,fjR:..", 0'"":fd:I..

~ ":,;,¡¡;j¡ .1,¡.;.M. ."',... .
.vn. ..~ Ió"0:1!'..'."
-.OE ENS~ OE .: :~I~ .~;,;:~:!~~.:

..MATI ES ~ II, "..JiI!~.~,;¡..I1
¡j ""¡;

~ ..,¡f,jil!i;

~ ,¡!1!~". I ,
-r .',i"!ii ¡;¡¡.~1.¡. .

,.,"'1~.. ,
.

6.r:'!!' ~:
, ..rt::l:-'fl

I ING. FELIPE GARCIA ~. -\I\}\~')~

Jefe del Laboratorio de E
de Materiales del SENCICO (e)

Tt11 "¡i¡<:"(í!!i f1tí';-l.'8,rJQ:I

Av. Canadá N° 1568 San Borja -Lima (0475-2840 475-2890 475-3821 476- 7834 E-mai1: sencico@sencico.com.pe



LABORATORIO DE ENSAYOS DE MATERIALES
LABORATORIO DE SUELOS Y ASFALTO

EXPEDIENTE N°
PETICIONARIO
ATENCIÓN
OBRA
UBICACIÓN
FECHA DE RECEPCIÓN
FECHA DE CANCELACIÓN
FECHA DE EMISIÓN

: 13114-2002

: GEOMAP DIGITAI.. SAC

: BIOlOGA SANDRA SAMPERTEGUI

: P N"f> A MEl CHOR IT A

: cAiErE

: SAN BORJA, 14 DE NOVIEMBRE DEL 2002

: SAN BORJA, 14 DE OOVIEMBRE DEL 2002 (FAC.025-7149)

: SAN BORJA, 19 DE NOVIEMBRE DEl 2002

Muest"a: Tl -40m

ICURVA. GRANULOMÉTRICA.I
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OBSERVACIÓN: Muesb'a provista e identificada por el peticionario.

El p'esente cb:umenb:l no deberá reprodxrse sn la ~jz~OO escrita dell4!boratrx'b, ~lvo q.ie la reprod.w:cOO

sea en su IDtalldad (GUlA PERUANA It'.¡)ECOPI :GP 004:1993).

.EFE LSA-LEM : Ing. AberID ConcM-FerMndez 6,

HECHO POR ; Téc. MáxlrTX) Navarro Salazar
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Jefe del Laboratorio de Ensayo

de Materiales del SENCICO (e)
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,o

.o

.o

,o

,0

,O

,O

.0

.0

00

,o.

0.010



~D0[3w[B[ ~ --

~ ~ SERVICIO NACIONAL DE NORMALIZACIÓN. CAPACITACIÓN

~ ~ E INVESTIGACIÓN PARA LA INDUSTRIA DE LA CONSTRUCCIÓN

LABORATORIO DE ENSAYOS DE MATERIALES
LABORATORIO DE SUELOS Y ASFALTO

EXPEDIENTE N°: 13114-2002

PETICIONARIO: GEOMAP DIGIT.AL SAC
ATENCIÓN: BIOlOGA SN\DRA SAr-'PERlEGUI

PROYECTO: PAMPA MElCHORITA
UBICACIÓN: CAÑETE
FECHA DE RECEPCIÓN: SAN BORJA, 14 DE NOVIErII13RE DEL 2002
FECHA DE CANCELACIÓN: SAN BORJA, 14 DE NOVIEMBRE DEL 2002 (FAC.025-7149)

FECHA DE EMISIÓN: SAN BORJA, 19 DE f\K)VIEMBRE DEL 2002

ANÁUSIS GRANULOMÉTRICO POR TAMIZADO ASTM D422

I Muestra I re -40 m. I

% ACUMULADO

OUE PASA
TAMIZ

3'1

2"

11/2"

1«
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112" 100.0

3/8'1 96 7

114" 914

NO48815

NO1O 8014

NO20 685

/,,1040 36 11

NO60 11J

1\P14n n ~

~~ I o~l

LÍMITES DE CONSISTENCIA ASTM D4318

ClAsIFICACION DE SUELOS
I SUCs I SP I
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OBSERVACIÓN: Muestra provista e identifICada por el peticionario.

El presente ckxumento no deberá reprodJcIrse sIn la autDrjzac~ escrIta del Laboratorio, saivo ~ la reproducción

sea en su b:ltal~ (GUlA PERUANA I~I :GP 004:1993).

.EFE LSA-LEM : lng. Aberb:l Concha-Fernandez B.
r-e0-0 POR. .T~ .Máxlm) Nava"ro Salazar

FECHA DE E!'.JSA YO ~\...
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Jefe de/laboratorio de Ensayo

de Materiales del SENCICO (e)

Av. Canadá N° 1568 San Borja -Lima (l) 475-2840 475-2890 475-3821 476- 7834 E-mai1: sencico@sencico.com.pe



LABORATORIO DE ENSAYOS DE MATERIALES
LABORATORIO DE SUELOS Y ASFALTO

EXPEDIENTE N°
PETICIONARIO
ATENCIÓN
OBRA
UBICACIÓN
FECHA DE RECEPCIÓN
FECHA DE CANCELACIÓN
FECHA DE EMISIÓN

: 13114-2002

: GEOMAP DIGITAL SAC

: BIOLOGA SAr..vRA SAMPER TEGUI

: PAMPAMELCHORITA

: cAfíETE

: SAN BORJA, 14 DE NOVIEMBRE DEL 2002

: SAN BORJA, 14 DE NOVIEf'.'1BRE DEL 2002 (FAC, 025-7149)

: SAN BORJA, 19 DE NOVIEMBRE DEL 2002

Muesb"a: 1"8 -40m

OBSERVACIÓN: Muestra provista e identificada por el peticionario.

El presente documenm no deber~ reproducrse sh ~ autIX'lz~OO ec crita del L1$:)or"mrb.. Sl!lvo que "' reprod..ccOO

sea en su mtalldl!d (GUlA PERUANA ltaCCPl :GP 004: 1993).

EFE LSA-LEM : lng. Aberb) Corcha-Fernl!ndez S.

l-ECHO POR : Téc. Máximo Nl!varro Salazar

FEQ-¡A DE ENSA YO

ING. FELIPE GARCIAB
Jefe del Laboratorio de Ensayo
de Materiales del SENCICO (e)
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July, 2002 029-4217

S - 1 - 0.00 M - 1 - 30.7 0.0 85.6 14.4 - - - SM 2.70
T2 A -16.00 0.00 M - 1 16.00 34.8 0.0 85.3 14.7 - - - SM -
T2 B -12.00 0.00 M - 1 12.00 36.5 0.0 86.6 13.4 - - - SM -
T3 A -16.00 0.00 M - 1 16.00 34.7 0.0 82.5 17.5 - - - SM -
T3 B -12.00 0.00 M - 1 12.00 37.5 0.0 70.1 29.9 - - - SM 2.75

Note :
1)  The soil classification tests were executed on Lima's Golder Laboratory using the standards ASTM D2216, D421, D 4318, D2487 and D 854.

Table 1 

Laboratory Soils Test Results
Pampa Melchorita - EIAS

Grain Size Atterberg Limit

Fines    
(%)

Sands 
(%)

PL        
(%)

PI           
(%)

LL       
(%)

Depth       
(m)

ω       ω       
(%)

γγd 

(g/cm3)
Gs

Classif. 
U.S.C.S.

Borehole
Elevation 
(m.o.s.l.)

W.L.          
(m)

Sample Gravels 
(%)

Table-1 / T-5 Golder Associates 1 de 2



Golder Associates Perú S. A.
Av. José Gálvez Barrenechea 511
San Isidro - Lima 27 - Perú
Teléfono (511) 224-9398
Fax (511) 476-7884

: CODIGO : 029-4217
: SONDAJE : T3 B
: MUESTRA : M - 1
: PROF. (m) : 16

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
98.8
98.5 0 20.00 7
97.5 4 25.48 7
67.2 7 29.59 4
29.9 50.37 89 4

 Porcentaje de grava (%) 0.0
 Porcentaje de arena (%) 70.1 0 8 límitNP
 Porcentaje de finos (%) 29.9 4 12.4 indiceNP
 Límite Líquido (LL) (%) NP 7 15.8 50
 Límite Plástico (LP) (%) NP 50 63.6 50
 Indice Plástico (IP) (%) NP
 Límite de Contracción (LC) (%) -

  Humedad ( ωω) (%) 37.5
  Clasificación  S.U.C.S. SM

              Observaciones : La muestra fue tomada del sedimento del fondo marino. 
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Golder Associates Perú S. A.
Av. José Gálvez Barrenechea 511
San Isidro - Lima 27 - Perú
Teléfono (511) 224-9398
Fax (511) 476-7884

: CODIGO : 029-4217
: SONDAJE : T3 A
: MUESTRA : M - 1
: PROF. (m) : 12

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.7
99.5 0 20.00 7
98.7 4 25.48 7
44.5 7 29.59 4
17.5 50.37 89 4

 Porcentaje de grava (%) 0.0
 Porcentaje de arena (%) 82.5 0 8 límitNP
 Porcentaje de finos (%) 17.5 4 12.4 indiceNP
 Límite Líquido (LL) (%) NP 7 15.8 50
 Límite Plástico (LP) (%) NP 50 63.6 50
 Indice Plástico (IP) (%) NP
 Límite de Contracción (LC) (%) -

  Humedad ( ωω) (%) 34.7
  Clasificación  S.U.C.S. SM

              Observaciones : La muestra fue tomada del sedimento del fondo marino. 
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Golder Associates Perú S. A.
Av. José Gálvez Barrenechea 511
San Isidro - Lima 27 - Perú
Teléfono (511) 224-9398
Fax (511) 476-7884

: CODIGO : 029-4217
: SONDAJE : T2 B
: MUESTRA : M - 1
: PROF. (m) : 12

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.5
99.1 0 20.00 7
97.4 4 25.48 7
46.7 7 29.59 4
13.4 50.37 89 4

 Porcentaje de grava (%) 0.0
 Porcentaje de arena (%) 86.6 0 8 límitNP
 Porcentaje de finos (%) 13.4 4 12.4 indiceNP
 Límite Líquido (LL) (%) NP 7 15.8 50
 Límite Plástico (LP) (%) NP 50 63.6 50
 Indice Plástico (IP) (%) NP
 Límite de Contracción (LC) (%) -

  Humedad ( ωω) (%) 36.5
  Clasificación  S.U.C.S. SM

              Observaciones : La muestra fue tomada del sedimento del fondo marino. 
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Golder Associates Perú S. A.
Av. José Gálvez Barrenechea 511
San Isidro - Lima 27 - Perú
Teléfono (511) 224-9398
Fax (511) 476-7884

: CODIGO : 029-4217
: SONDAJE : T2 A
: MUESTRA : M - 1
: PROF. (m) : 16

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.5
99.2 0 20.00 7
98.5 4 25.48 7
56.9 7 29.59 4
14.7 50.37 89 4

 Porcentaje de grava (%) 0.0
 Porcentaje de arena (%) 85.3 0 8 límitNP
 Porcentaje de finos (%) 14.7 4 12.4 indiceNP
 Límite Líquido (LL) (%) NP 7 15.8 50
 Límite Plástico (LP) (%) NP 50 63.6 50
 Indice Plástico (IP) (%) NP
 Límite de Contracción (LC) (%) -

  Humedad ( ωω) (%) 34.8
  Clasificación  S.U.C.S. SM

              Observaciones : La muestra fue tomada del sedimento del fondo marino. 
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Golder Associates Perú S. A.
Av. José Gálvez Barrenechea 511
San Isidro - Lima 27 - Perú
Teléfono (511) 224-9398
Fax (511) 476-7884

: CODIGO : 029-4217
: SONDAJE : S - 1
: MUESTRA : M - 1
: PROF. (m) : Fondo Marino

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.9
99.7
99.6 0 20.00 7
98.9 4 25.48 7
40.1 7 29.59 4
14.4 50.37 89 4

 Porcentaje de grava (%) 0.0
 Porcentaje de arena (%) 85.6 0 8 límitNP
 Porcentaje de finos (%) 14.4 4 12.4 indiceNP
 Límite Líquido (LL) (%) NP 7 15.8 50
 Límite Plástico (LP) (%) NP 50 63.6 50
 Indice Plástico (IP) (%) NP
 Límite de Contracción (LC) (%) -

  Humedad ( ωω) (%) 30.7
  Clasificación  S.U.C.S. SM

              Observaciones : La muestra fue tomada del sedimento del fondo marino. 
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Golder Associates Perú S. A.

Av. José Gálvez Barrenechea 511
San Isidro - Lima 27 - Perú
Teléfono (511) 224-9398
Fax (511) 476-7884

Proyecto   : Fecha      :
Solicitante: Sondaje   :
Ubicación :  S1     Gs   : 2.70

 T3 B  Gs   : 2.75

S- 1 T3 B
Tamiz Abertura M - 1 Tamiz Abertura M - 1

(Nº) (mm) % Ac. Pasa (Nº) (mm) % Ac. Pasa
3" 75.000 100.0 3" 75.000 100.0
2" 50.000 100.0 2" 50.000 100.0

1 1/2" 37.500 100.0 1 1/2" 37.500 100.0
1" 25.000 100.0 1" 25.000 100.0

3/4" 19.000 100.0 3/4" 19.000 100.0
3/8" 9.500 100.0 3/8" 9.500 100.0

N° 004 4.750 100.0 N° 004 4.750 100.0
N° 010 2.000 100.0 N° 010 2.000 100.0
N° 020 0.850 99.9 N° 020 0.850 100.0
N° 040 0.425 99.7 N° 040 0.425 98.8
Nº 060 0.250 99.6 Nº 060 0.250 98.5
Nº 100 0.150 98.9 Nº 100 0.150 97.5
Nº 140 0.106 40.1 Nº 140 0.106 67.2
Nº 200 0.075 14.4 Nº 200 0.075 29.9

0.065329 10.0 0.067302 21.1
0.055501 6.7 0.05663 14.2
0.049154 5.1 0.049222 13.1
0.034959 4.4 0.034931 11.9
0.024862 3.9 0.02507 8.2
0.017693 3.4 0.017752 7.8
0.012966 3.0 0.012982 7.3
0.009188 2.8 0.00921 7.1
0.006506 2.6 0.006264 6.9
0.004971 2.5 0.003935 6.6
0.001573 2.5 0.003266 6.4

RESULTADO DE ANÁLISIS GRANULOMETRICO POR TAMIZADO Y SEDIMENTACIÓN

Sedimento de Fondo Marino
02 de Julio de 2002

Pampa  Melchorita - Cañete

Estudio de Impacto  Ambiental y Social
Hunt Oil Co of Perú 

ASTM D422



Golder Associates Perú S. A.

Av. José Gálvez Barrenechea 511
San Isidro - Lima 27 - Perú
Teléfono (511) 224-9398
Fax (511) 476-7884

RESULTADO DE ANÁLISIS GRANULOMETRICO POR TAMIZADO Y SEDIMENTACIÓN
ASTM D422

Resultado de los Ensayos Granulometricos por Tamizado
y por Sedimentación de Muestras de Sedimento de Fondo Marino

Pampa Melchorita - Hunt Oil Co Of Perú - Julio 2002
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PERU LNG S.R.L.                     029-4217 
LNG Export Project               July, 2003 
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Golder Associates 

SUELO/SOIL 

RESULTADOS DE LABORATORIO / LABORATORY RESULTS



Solicitante: Golder Associates Perú S.A.

Domicilio Legal: Av. José Gálvez Barrenechea 509-511
San Isidro

Tipo de Muestra: Suelo
Plan de Muestreo: ---

Solicitud de Análisis: MA y -096
Procedencia de la Muestra: ---

Fecha de Ingreso: 02/05/22
Código ENVIROLAB PERU: 20596

~ Referencia: Muestra proporcionada por el Cliente.

Fecha de Muestreo: 02/05/18

Código de Lab.: 20596-01 Descripción: M-Ol

Análisis Método Limite de Resultado Unidad Fecha de
detección Análisis

EPA SOlSM

EPA 6010B

EPA 6010B

EPA 6010B

EPA 6010B

EPA 6010B

EPA 6O10B

EPA 6010B

EPA 6010B

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

02/05/24

02/05/28

02/05/26

02/05/28

02/05/28

02/05/28

02/05/29

02/05/28

02/05/26

Hidrocarburos Totales ( CrC18)

Plomo

Mercurio

Cromo

Zinc

Cadmio

Niquel

Cobre

Arsénico

Condición y Estado de la Muestra Ensayada:

Nota:

TPH:

Metales:

8

0.8

0.10

0.10'

0.15

0.15

0.5

0.5

0.05

...

La muestra llegó a temperatura ambiente áI Laboratorio.

La fecha de muestreo es dato proporcionado por el Cliente.

Resultados de Metales expresados en Peso Húmedo.

(I) EPA 8015-M Hidrocarburos Totales -Rango Kerosene (C~18).

EPA6010B "Determination of Metals and Trace Elements in Wastes,

Soils, Sludges, Sediments and other Solid Wastes by Inductively Coupled

Plasma- Atomic Emission Spectrometry" .Rey. 2 January 1995

Gerente Genernl

Pagel/3

Av. la Marina 3059 San Miguel -lima 32 PERU

TElf.: (511) 578-1186 TEIEfax: (511) 578-1063 E-Mail: Envirolab@EnvirolabpEru.com.pE WEb: www.EnvirolabpEru.com

/ ~ ~ ':I// C.LP.N° 6618 '1.,\1~~

Lima,Pení, O

Nota; -Los resultados presentados corresponden sólo a la muestra indicada.

-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.



Golder Associates Perú S.A.Solicitante:

Domicilio Legal: A v. José Gálvez Barrenechea 509-511

San Isidro
Tipo de Muestra: Suelo
Plan de Muestreo: ---

Solicitud de Análisis: MA Y -096
Procedencia de la Muestra: ---

Fecha de Ingreso: 02/05/22
Código ENVIROLAB PERU: 20596

~ Referencia: Muestra proporcionada por el Cliente.---~-- Fecha de Muestreo: 02/05/18

Código de Lab.: 20596-02 Descripción: M-O2

Análisis Método Límite de Resultado Unidad Fecha de

detección Análisis

02/05/24

02/05/28

02/05/26

02/05/28

02/05/28

02/05/28

02/05/29

02/05/28

02/05/26

mg/Kg

mg/Kg

mg/Kg

mg/Kg

8

0.8

0.10

0.10

0.15

0.15

0.5

0.5

0.05

EPA 8015M

EPA 6010B

EPA6010B

EPA 6010B

EPA 6010B

EPA 6010B

EPA 6010B

EPA 6010B

EPA 6010B

Hidrocarburos Totales ( C'-c18)

Plomo

Mercurio

Cromo

rng/Kg

rng/Kg

rng/Kg

rng/Kg

rng/Kg

Zinc

Cadmio

Niquel

Cobre

Arsénico

Condición y Estado de la Muestra Ensayada:
Nota:

***

La muestra llegó a tem~ratura ambiente al Laboratorio.

La fecha de muestreo es dato proporciona<k> por el Cliente.

Resultados de Metales expresados en Peso Húmedo.

(I) EPA 8015-M Hidrocarburos Totales -Rango Kerosene (C~18).

EPA6O10B "Detennination ofMetals and Trace Elements inWlIStes,

Soils, Sludges. Sediments and other Solid WlIStes by Inductively Coupled

, \ .I ~ "3bOra/Or". Plasma- Atomic Emission S~ctrometry" .Rev.2 January 1995

, v¡,~ "~ t'.¡' §' ~

f. ~
c 10.

Gerente Generol '? M",
/ -~ :JIC.IP.W6618 7<:;,), I")

Lima, Perú. --~~

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utiliZJldos como una certificación de conformidad con normas del produclo.

TPH:

Metales:

Page2/3

Av. la Marina 3059 San Miguel- lima 32 PERU

TElf.: (511) 578-1186 TEIEfax: (511) 578-1063 E-Mail: Envirolab@EnvirolabpEru.com.pE WEb: wwwEnv;rolabpEru.com



Golder Associates Perú S.A.Solicitante:

Domicilio Legal: Av. José Gálvez Barrenechea 509-511
San Isidro

Tipo de Muestra: Suelo
Plan de Muestreo: 000

Solicitud de Análisis: MA y -096
Procedencia de la Muestra: --.

Fecha de Ingreso: 02/05/22
Código ENVIROLAB PERU: 20596
Referencia: Muestra proporcionada por el Cliente.

Fecha de Muestreo: 02/05/18

Código de Lab.: 20596-03 Descripción: M-O3

Análisis Método Limite de Resultado Unidad Fecha de
detección Análisis

02/05/24

02/05/28

02/05/26

02/05/28

02/05/28

02/05/28

02/05/29

02/05/28

02/05/26

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mglKg

mg/Kg

8

0.8

0.10

0.10'

0.15

0.15

0.5

0.5

0.05

EPA 8015M

EPA 6ülOB

EPA 6ülOB

EPA 6ülOB

EPA 6ülOB

EPA 601üB

EPA 6ülOB

EPA 6ülOB

EPA6ülOB

Hidrocarburos Totales ( C~lB)

Plomo

Mercurio

Cromo

Zinc

Cadmio

Niquel

Cobre

Arsénico

Condición y Estado de la Muestra Ensayada:

Nota:

...

La muestra llegó a tem¡x:ratura ambiente al Laboratorio.

La fecha de muestreo es dato proporcionado por el Cliente.

Resultados de Metales expresados en Peso Húmedo.

(I) EPA 8015-M Hidrocarburos Totales -Rango Kerosene (C~18).
EPA6010B "Determination of Metals and Trace Elements inWastes,

Sails, Sludges, Sediments and other Salid Wastes by Inductively Coupled

Plasma-Atomic Emission SpectrometIy". Rev.2 January 1995

TPH:

Metales:

.-

1.1 .:"-. J C~ \..3bOral0... r¿;,"t-- V
~ "-.¡; E',j' ¡fj" ~ ~ (O.

.'6 2.11
Gerente General ~( ,~~ ..r
C.I.P. ~ 6618 / \?- I " ')

Lim~ Pení,

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de confonnidad con normas del producto.

.

Page3/3

Av. la Marina 3059 San Miguel -lima 32 PERU

TE'f.: (511) 578-"86 TElefax: (511) 578-1063 E-Mai': Envirolab@Enviro'abpEru.com.pE WEb: www.Enviro'abpEru.com



INFORME DE ENSAYO

N° 206153

Solicitante: Golder Associates del Perú S.A.

Domicilio Legal:

Tipo de Muestra:
Plan de Muestreo:
Solicitud de Análisis:
Procedencia de la Muestra:
Fecha de Ingreso:
Código ENVIROLAB PERU:
D..f..r..npjQo

A v. José Galvez Barrenechea 509-511

San Isidro

Suelos

JUN-153

Pampa Melcorita

02/06/28

206153

Re(1l1erimiento de AnHJi~i~. Nn 1

Fecha de Muestreo:

Descripción:Código de Lab.:
Análisis

206153-02

Método

"'-'

Condición y Estado de la Muestnl Ensayada:

Nota:

T.P.H.:

***

La muestra llegó a temperatura ambiente al Laboratorio.

-La fecha de muestreo, es dato proporcionado por el Cliente.

Los resultados están expresados en Base Húmeda.

EPA 8015-M Hidrocarburos Totales -Rango Kerosene (C9-C18)

EPA6010B "Determination of Metals and Tmce Elements in

Wastes, Soils, Sludges, Sediments and other Solid Wastes by

Jnductively Coupled Plasma- Atomic Emission Spectrometry" .

Rev.2 January 1995.

~

(ferente General
C.I.P.N°6618
Lima, PeIÚ, 02/07/08

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de confonnidad con nonnas del producto.

Page2/2
Av: la Marina 3059 San Miguel -Uma 32 PERU

TElf.: (511) 578-1186 TEIEfax: (511) 578-/063 E-Ma;l: Env;l'olab@Env;l'olabpEl'u.com.pE WEb: www.Env;l'olabpEl'u.com



INFORME DE ENSAYO

N° 206153

Solicitante: Golder Associates del Perú S.A.

Domicilio Legal: Calle 22 No.215 Urb. Corpac
San Borja

Tipo de Muestra: Suelos
Plan de Muestreo: ---

Solicitud de Análisis: JUN-153
Procedencia de la Muestra: Pampa Melcorita
Fecha de Ingreso: 02/06/28
Código ENVIROLAB PERU: 206153

'-- Referencia: Requerimiento de Análisis: No.1

Fecha de Muestreo: 02/06/21

Código de Lab.: 206153-01 Descripción: S-Ol

Análisis Método Limite de Resultado Unidad Fecha de
detección Análisis

Hidrocarburos Totales (C9-C1S) EPA 8015-M 8 rng/Kg 02/07/06

Plomo EPA 6010-B 0.8 mg/Kg 02/07/07

Mercurio EPA 60l0-B 0.10 mg/Kg 02/07/04

Cromo EPA 60l0-B 0.10 mg/Kg 02/07/07

Zinc EPA 6O10-B 0.15 rng/Kg 02/07/07

Cadmio EPA 6010-B 0.15 mg/Kg

rng/Kg

rng/Kg

rng/Kg

02/07/07

Niquel

Cobre

EPA 6010-B 0.5 02/07/08

EPA 6ülO-B 0.5 02/07/07

Arsénico EPA 6010-B 0.05 02/07/04

Condición y Estado de la Muestra Ensayada:

Nota:

T.P.H.:

Metales:/

...

La muestra llegó a temperatura ambiente al Laboratorio.

La fecha de muestreo, es dato proporcionado por el Cliente.

Los resultados están expresados en Base Húmeda.

EPA 8015-M Hidrocarburos Totales -Rango Kerosene (C9-C18)

EPA 6010B "Deterrnffiation of Metals and Trace Elements in Wastes,

Soils, Sludges, Sediments and other Solid Wastes by Inductively

Coupled Plasma- Atomic Emission Spectrometry". Rev.2 January 1995.

Gerente General / ~

C.I.P. N° 6618
Lima, Perú, 02/07/08

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.

Pagel/2
Av: la Marina 3059 San Miguel -lima 32 PERU

Te/f.: (511) 578-1186 Te/efax: (511) 578-1063 E-Ma;l: env;rolab@env;ro/abperu.com.pe Web: www.envirolabperu.com
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INFORME DE ENSA YO

N° 20821

GOLDER ASSOCIA TES PERU S.A.
Solicitante:

\-..,

Domicilio Legal: Calle 22 No.215 Urb. Corpac

San Borja
Tipo de Muestra: Suelo
Plan de Muestreo: ---

Solicitud de Análisis: AGO-O21
Procedencia de la Muestra: Pampa Melchorita
Fecha de Ingreso: 02/08/05
Código ENVIROLAB PERU: 20821
Referencia: Muestras proporcionadas por el Cliente..,~.~.~..~ r--r .

Fecha de Muestreo: 02/08/04

Código de Lab.: 20821-01 Descripción: C-2

Análisis Método Límite de Resultado Unidad Fecha de

detección Análisis

***

La muestra llegó a temperntura ambiente al Laboratorio.

La fecha de muestreo es dato proporcionado por el Cliente.

Nota: Resultados expresados en peso húmedo.

Condición y Estado de la Muestra Ensayada:

"
\

~

-
Gerente General (

, C.I.P. N° 6618 /

Lima, Perú, / 02/08/15

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
.Estos resultados no deben ser utilizados como una ~rtificación de confonnidad con nonnas del producto.

Page

Av: la Marina 3059 San Miguel -lima 32 PERU

Telf.: (51/) 578-1/86 Telefax: (51/) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com



INFORME DE ENSAYO

N° 20821

GOLDER ASSOCIATES PERU S.A.
Solicitante:

"---'

Domicilio Legal: Calle 22 No.215 Urb. Corpac

San Borja
Tipo de Muestra: Suelo
Plan de Muestreo: ---

Solicitud de Análisis: AGO-O21
Procedencia de la Muestra: Pampa Melchorita

Fecha de Ingreso: 02/08/05
Código ENVIROLAB PERU: 20821
~eferencia: Muestras proporcionadas por el Cliente.

Fecha de Muestreo: 02/08/04

Código de Lab.: 20821-02 Descripción: C-3

Análisis Método Límite de Resultado Unidad Fecha de
d..t iñn A n~I;Q;Q

02/08/13mg/Kg0.8EPA 6010-BPlomo

02/08/13mg/Kg0.5EPA 60l0-BCobre

02/08/15mg/Kg0.05EPA 6010-8Arsénico

02/08/15rng/Kg0.10EPA 6010-BCromo

\ ;

***

La muestra llegó a temperatura ambiente al Laboratorio.

La fecha de muestreo es dato proporcionado por el Cliente.

Nota: Resultados expresados en peso húmedo.

Condición y Estado de la Muestra Ensayada:

~;~ PerÓ:'/ 02/08/15

Nota: -Los resultados presentados corresponden sólo a la muestra indicada.
-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.

Page2/2

Av: la Marina 3059 San Migue/-lima 32 PERU

Telf.: (511) 578-1186 Telefax: (511) 578-1063 E-Mail: envirolab@envirolabperu.com.pe Web: www.envirolabperu.com



SUPLEMENTO DE INFORME DE ENSAYO

N° 20821

GOLDER ASSOCIA TES PERU S.A.Solicitante:

Domicilio Legal: Av. José Galvez Barrenechea 509 Urb. Corpac
San Isidro

Tipo de Muestra: Suelo
Plan de Muestreo: ...

Solicitud de Análisis: AGO-021
Procedencia de la Muestra: Pampa Melchorita
Fecha de Ingreso: 02/08/05
Código ENVIROLAB PERU: 20821
Referencia: Muestras proporcionadas por el Cliente.---

Fecha de Muestreo: 02/08/04

Código de Lab.: 20821-01 Descripción: C-2

Análisis Método Límite de Resultado Unidad Fecha de
detección Análisis

Page 112

Av: la Marina 3059 San Miguel -lima 32 PERU
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SUPLEMENTO DE INFORME DE ENSAYO

N° 20821

GOLDER ASSOCIA TES PERU S.A.Solicitante:

Domicilio Legal: Av. José Galvez Barrenechea 509 Urb. Corpac
San Isidro

Tipo de Muestra: Suelo
Plan de Muestreo: 000

Solicitud de Análisis: AGO-021
Procedencia de la Muestra: Pampa Melchorita
Fecha de Ingreso: 02/08/05
Código ENVIROLAB PERU: 20821
Referencia: Muestras proporcionadas por el Cliente.

Fecha de Muestreo: 02/08/04

Código de Lab.: 20821-02 Descripción: C-3

Análisis Método Límite de Resultado Unidad Fecha de
detección Análisis

***

La muestra llegó a temperatura ambiente al Laboratorio.

La fecha de muestreo es dato proporcionado por el Cliente.

Nota: Resultados expresados en peso húmedo.

Condición y Estado de la Muestra Ensayada:

~~~:A /

Gerenteif!~~~
02/08/27

Nota: "
-Estos resultados no deben ser utilizados como una certificación de conformidad con normas del producto.

Page 212

Av: la Marina 3059 San Miguel -lima 32 PERU
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PERU LNG S.R.L.                     029-4217 
LNG Export Project               July, 2003 
Pampa Melchorita, Perú 
 
 

Golder Associates 

EQUIPO DE MEDICIÓN DE AIRE/ AIR 
MEASUREMENT EQUIPMENT 



Relación de Equipos Empleados en el Muestreo y

Análisis de Calidad de Aire

(Informe de Ensayo 20745)

Fecha de
Calibración

Análisis / Equipos Certificado

N°

1 Muestreo de PM-10
Equipo: Partisol FRM Modelo 2000
Serie N°: 200FB205460202

02/03/11

~ Muestreo de PM-1 O
Equipo: Partisol FRM Modelo 2000
Serie N°: 200FB205450202

02/03/11

3. Muestreo de 802, NOx, CO, H28
Equipo:Tren de Muestreo
Códino: E35.1 L

4
-

Determinación de PM-10
Equipo: Balanza Analítica
Marca: OHAUS
Modelo: As 200
Códino: E2.1L

CM-178-200 1 01/10/01

Determinación de HNM
Equipo: Balanza Analítica
Marca: OHAUS
Modelo: As 200
Códino: E2.1L

01/10/01CM-178-2001

Determinación de 802, NOx, CO, H28
Equipo: Espectrofotometro UVNisible
Marca Perkin Elmer
Modelo: Lambda 20
CódiQo: E14.1 L

6,

02/07/24LPO11C

/)

.
~ ~\a\ labor.

f/~0' <5'~

de Ca"irdatlT~~iente
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Rupprecht & Patashnick Co. Inc. -An 150 9001 Certified Company
Instrument Checkout Record

Partisol@ -FRM, lVlodel 2000

Final T est Record

P:lg., I afl

"Federal Reference Method"

PM- 2.5 Air Sampler

u .S.EP A reference desiflnated PM-2.5 method (RFPS-0498-117) in accordance with 40 CFR Part 53

l/¿; /}o'ZIJr-1.-.:821)
Serial Number 200F

II Line Voltage: , D l-iSVac 6OHz or ~23ova

Inlet Hearl:

2.5l\'[icron """lNS" Impactor Serial # 200F .IL 4 ~3~P f2-'o~

Verified the impaction jet diameter using NIST -traceable Class ZZ g0/no go plug gauges as specified
by 40 CFR Parts 50 Appendix L 7.3.4.1 (dimensioned in Figure L-21) and 53.51(d) as a f1Dal check. -

-
-L-

Initials
'-

This instTUment has been fully calibrated and tested by Rupprecht and Patashnick Co., Inc. in accordance with

American National Standards Institute (ANSI) Z540 for calibration. AII test equipment is calibrated and traceable to

the National Institute of Standards and Technology (NIST) in Washington D.C., USA. The manufacturing, tests and

calibration of this instrument were conducted in accordance with R&P's certified ISO900 1 quality program. This Final

Test Record is a sumrnary ofthe instrument calibrations and contains important infonnation critical to its perfonnance.

This record also serves as confinnation that all the required Manufacturing and Quality Control inspections, including
U.S.EPA requirements in CFR 40 Parts 50, 53 and 58 pertaining to this instrument, cornply with Rupprecht &

Patashnick Co. In~..s specifications.

Process Checks

Assembly inspection
Latest software revision
Conforms to CE & ETL testing
Passes all function tests

Evaluate bum-in data
Full calibration audit
Leak test audit
Reset user defaults

Plumbing leak and flow test

Voltage calibrations'
Calibrate software constants

Run required burn-in

Instrument EPROM Sofhvare Version

Final Test Sign off

AII Process Che~ listed above ha ve been successfully completed.
,,-

Signature _-P :--- I~.-~t~..- (Final Test)

Á ~

~1_0_.~ (OA or Product Leader)

(DO23)
LaslOnnl~d 11/09/01 857 AM

84-006078 Rev. D
Paq~ 8 of 8 Io!al docu~,,1 paq~s

MJG/CONTROLLED/NOV 2001

G\ISOIRP ~IUMIFI~IAL TSne4.00607e r~v O OOC



Rupprecht & Patashnick Co. Inc. -An ISO 9001 Certified Company
Instrument Checkout Record

Partisol@ -FRl\'I, lVlodel 2000

Final Test Record

Page l of

"Federal Reference Method"

Pl\'I- 2.5 Air Sampler

u .S.EP A reference de~i~nated P~[-2.5 method (RFPS-0498-11 7) in accordance with 40 CFR Part 53

200Fli. 2 f2s2~ ..t2~f2~

rn)pt J.Ip!1(I.

Serial Number

2.5 Micron "\"lNS'. Impactor Serial # 200F .Il4 fl..!1 ;I;. !1 t) .L t2~

Verified the imp:tction jet di:tmeter l15ing NIST -tr:tce:lble CI:15.~ ZZ g0/no go plug gallges as specified ~
by 40 CFR Parts 50 Appendi)( L 7.3.4.1 ( dimensioned in Figllre L-21 ) and 53.5 t( d) as a final check. -(/P/ .

--~--- (nili~

Tlli5 il1strllmellt ha$ h~~11 Illlly calihr:ttcJ :1l1c.l tc~tcd by RlIpprccht :tlld r3t:l$hl1ick Co.. rrn;. il1 :lccordancc with
American N:ltional St:lnd:\rds rl1$titute (ANSr) Z540 for calibration. ¡\II test equipment is calibr:lted and traceable to

the National Institute of Standards and Technology (NIST) in Washington D.C., USA. The manufacturing, tests and

calibration of this instrument were conducted in accordance with R&P's certified ISO900 I quality program. This Final

Test Record is a surnmary of the instrument calibrations and contains important information critical to its performance.

This record also serves as confirmation that a!l the required Manufacturing and Quality Control inspections, including
U.S.EPA requirements in CFR 40 Parts 50, 53 and 58 pertaining to this instrument, comply with Rupprecht &

Patashnick Co. [n~. .s specifications.

Process Checks

Assembly inspection
Latest software revision

Confonns to CE L~ ETL testing

Passes all function tests

Evaluate burn-in data

Full calibration audit

Leak test audit

Reset user defaults

Plumbing leak and flow test

Voltage calibrations

Calibrate sofuvare constant~

Run reQuired bum-in

In~trllment EPROi\-[ Sofhvare Yersion

Final Test Sign off
Ail Process Ch~cks listed above ha ve been succe55fully comp[eted

--::::-- .~ -, , n
Oate(Final Test)

Signature

~
Q.A. Approval to ...:..¡J

Signa!llre p 11'v_-c)4.."~~
DatetJ-'3/ D .r h C(:) Z-

,e:J(ler)(0!\ nr Prl)(1.111



,
rSERVICIO DE ASEGURAMIENTO METROLOGICOS.A.C.

CERTIFICADO DE CALIBR.t,¡¡,CION N° CM-178-200l

SOLICIT ANTE
DIRECCION

1. ENVIROLAB PERU S.A.C.

Av La Marina 3059- San Miguel.

2.
Capacidad Máxima
División de escala (d)
Div. de Verificación (e)
Clase de exactitud
Capacidad Mínima

200 9
0,1 mg
1 mg
No Indica
10 mg

INSTRUMENTO DE MEDICION: BALANZA
Clasificación No Automática
Marca METTLER TOLEDO
Modelo AS 200
N° de serie 2400
Tipo Electrónica
Procedencia U.S.A.
Código Identif. .E2.1 L
Ubicación. Area de Instrumentación

3. FECHA y LUGAR DE LA CALIBRACION
Calibrado el 2001-10-01 en el Area de Instrumentación de Envirolab Perú S.A.C

4. METODO DE CALIBRACION
La calibración se efectuó tornando como referencia el "Procedimiento de Calibración de Balanzas de
Funcionamiento no Automático Clase I y Clase II" del SNM-INDECOPI (PC-O11).

5. TRAZABlLIDAD
Los resultados de la calibración tienen trazabilidad a los Patrones Nacionales del SNM del
INDECOPI. Se utilizó Pesas Patrones con Certificado de Calibración N° LM-217-2001 del SNM-

INDECOPI.

~~~III T6nn~6.
CONFORME

CONFORME

CONFORME

CONFORME

~~~-~c

1nspec'c16nVisual
c ,.

Repetibilidad

..."C'
: Pesaje"",.

--
NOT A: Los ensayos efectuados se detallan en la página 02 del presente documento.
La incertidumbre de la medición es calculada con un factor de cobertura k= 2 para un nivel de

confianza del 95 %.

CONDICIONES DE CALIBRACION
Temperatura Ambiental: 20°C Humedad relativa: 75 %Presión Ambiental: 1 bar

J
/

7. OBSERVACIONES:
Se colocó una etiqueta autoadhesiva con la indicación "CALIBRADO",
Ajustar el nivel de la balanza y la indicación en cero antes de cada medición.
La periodic d de la r,é11.bración está en función del uso, conservación y mantenimiento del

~strumento d mediciór'/ 1

#//~~ r..," ~~~

,. ~ A UN ~~~,HECO
1 ..~óg¡CO

:

\. , -
1¡
I

PROH!BIDA LA REPRODUCCION PARCIAL O TOTAL DE ESTE DOCU;'.1ENTO SIN LA AUTORlZACION DE METROIL S.A.C.

TELEFAX: 557-2611 TELF.: 557-2727/992-9252AV. UNiVcRSITARIA N" 4049 LIMA 7 -PERU

EXP. : 214

Fecha de emisión:

2001-10-02

Pág. 1 de 2
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ETROILr SERVICIO DE ASEGURAMIENTO METROLOGICOS.A.C

Certificado N° CM-178-2001
Pág. 2 de 2

E"nsayo de Repetibilidad
I

100.0000

100, 0000

100.0001

100.0000

100,0001

100.0002

100.0002

100,0002

100,0002
1 M ()(1/)?

" .~~;~~,

° 0,0

° 0,0

° 0,1

° 0,0

° 0, 1

° 0,2

° 0,2

° 0,2

° 0,2

°

Dift;'renci9"MáXima

f5rror máxilT!o"pe!7r!i.sible ( :t)'

",\I.

\;tt/.
200,0001 0 0.1
200.0002 0 0.2
200.0000 0 0,0
200.0000 0 0.0
200.0001 0 O, 1

200.0000 0 0.0
200.0000 0 0.0
200.0000 0 0,0

L 200.0000 0 0.0
199.9999 0 -0.1

,;.¡"',"' ~;

Ensayo de Exce.'1tric¡dad de la carga
2 ~ pOSición de

: 4 I las cargas1
13

.f~c~

700.005

" r~;.I' .-; '"'l ,.;-'" "". ..",~;.', ':~~~

,
i'
..,. "

0.0051 ° 0, 1
0.0050 ° 0.0
0,0051 ° 0.1
0.0050 ° 0.0
00050 ° 0.0

(';;'i1~~;:1:¿1}¡;~~~~T;Ert:or: ~nX)~;;.M;~, if.J..I.¡. t'

Ensa o esa.e

~ ...~~~1 ~~i

0,01 0.0100 0 0,0 ..0 I-O,o'-~-1 0.0 !¡ 1

20 20.0002 0 0.2 0,2 20.0001 0 I 0.1 II 0.1 ' I 1
40 40,0005 0 0,5 0.5 40.0004 0 0.4 ¡, 0.4 1
50 50.0005 0 0.5 0,5 50,0005 0 0.5 '! 0.5 1
70 70.0006 0 0,6 0.6 70.0005 0 0.5 !i 0,5 2,
80 80.0007 0 0.7 0.7 80.0006 0 0,6 '".. 0.6 2

100 100,0001 0 0.1 0,1 100.0002 0 0.2 0.2 2
120 120,0001 0 0,1 0,1 120,0000 0 0.0 0.0 2
160 160,0000 0 0..0 0,0 160.0000 0 0.0 0.0 2
200 200.0000 0 0.0 0,0 200,0000 0 0,0 0.0 2

~

"4 :\\
,,"'~.;.. \'1

Incerlidumbre de medción para carga má~I~~ "
Incerlidumbre de medición ra car minima: j: ", ,

\,"':;!i"..'i",!i"/",."rlirl, hro ".. morli,.i.ñn ,,"' '.1 ",.lrtl li.-r '...r ¡. ",\+ C"""'.v,"i:

Error Máximo Pcrmifldo consi~dO para iiiiíaiiiiiien uso de Funcionamiento

No Automático de clase de exactitud l ['

I: Lectura de la balanza 1

E: E"or encontrado
Eo:E~encero ~
E c : E"or corregido 1-

L1L : r",r= increm¿ntada /

,'~"" i
~!_; ..Q \ ..}J

~ L. ). í 1- ~ETROil S Á.C. .; ';

\ t\ ~ ~ .c
\~~ .)

\'-~ } ~ 5~;

"'--- _/ ~
PROHI8:DA LA REPRODUCC¡ON PARC!' , O TOTAL DE ESTE DOCU!v;ENT.: S1i\j LA AUTORlZAC!ON DE METROIL S.A.C.

ELF. : 557 -2727 I 992-9252-rELEFAX: 557-26'AV. UNIVERSITARIA N° 4049 U~'111A 7 -PERL
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~

MODELO LAMBDA 20
Pag.1 de 3Revisión Nivel A

c

ACCESORIOS/COMPONENTES

EXCLUIDOS DEL TEST .
CONFIGURACIÓN EV ALUADA

No.de Serie :ModeloNo. de SerieModelo

LAMBDA 20 lOlN7073024

EST ANDARES DE EV ALUACIÓN USADOS :

FECHA EXPIRACIONNRO. DE SERIEESTND. VISIBLE: BOSO-780S

(

DICIEMBRE 20022753Filtro de Holmio

INICIAL DEL USUARIOSUMINISTRO DEL USUARIO COMENTARIO

Av: Dos de Mavo No.276 -Miraflores .LIMA 18 PERU -Telfs.: 4449993- 4449983.2414125.2413850.2422120- 2422133 -Fax: (51-1) 4449937

PerkinElmer'
ln.~Jrr.el1t.s.



MODELO LAMBDA 20
Pag. 2 de 3Revisión nivel A

FECHA EVALUACION: 24-07-02C:~RTIFICADO No. : LPOll C

o
RESUL T ADOS DE LA EV ALUACIÓN FOTOMÉTRICA *

VALOR ACTUAL DIFERENCIAVALOR NOMINALFI.LTRO No;LONG. DE ONDA

@ 635.0 nm.

G1 ( 0.3 A

G2 ( 1.0 A

G3 ( 0.5 A

2777

2678

2410

0.2696

0.9620

0.5083

0.2741

() 9()35

0.0045

00015

0.5082 -0,0001

27

26

24

0.2547

0.9270

0.4608

0.2586

0.9252

00039

-0,0018

0.4608 0,0000

@ 546.1 nm.

G1 ( 0.3 A)

G2 ( 1.0 A)

G3 ( 0.5 A)

@ 440.0 nm.

G1 (0.3A)

G2 ( 1.0 A)

G3 ( 0.5 A)

2777

2678

2410

0.2886

0 9928

0.2924

0.9963

o 0038

o 0035

0.4932 0.4937 0,0005

I *La desviación adtnisible es detenninada por las especificaciones, y en suma por las tolerancias de

los filtros indicada en las hojas de certificación de los estándares.

2

PerkinElmer'
inmruments,

77

78

10



MODELO LAMBDA 20

Pao. 3 de 3Revisión nivel A

FECHA DE EVALUACIÓN: 24-07-02I CERTIFICADO No: LPOll C

c
-EXACTITUD DE LONGITUD DE ONDA CON FIL TRO DE HOLMIO *

0.1 nm279.4 nm( :t 0.4 nm.)

0.0 nm360 9 nm:f: 0.4 nm

OOnm:f: 0.4 nm.' 460,2 nm

@ 279.3 nm.

@ 360.9 nm

@ 460.2 nm

@ 536.5 nm 536.5 nm:t 0.4 nm.) 0_0 nm

\

~ste documento CERTIFICA que las pruebas han sido realizadas y la configuración evaluada

[.J ] cumple
: ] no cumple

I Las Especificaciones de PERKIN ELMER, indicadas en este Certificado.

' Este documento no modifica los términos estándar y las condiciones de venta de PERKIN ELMER,

incluyendo los términos de garantla. PERKIN ELMER no asume compromiso por los resultados de las

oruebas.

LUIS PAUCAR LANDA Firmq'Ing. de

I Servicio

-k
CIENTíFICA ANDINA S.A.C.

1

PerkinElmer'
1~;m0nt~.
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NOISE MEASUREMENT EQUIPMENT 



SERVIZIO DI TARATURA IN

Calibration Service in Italv

TALlA

n SIT e uno dei finnatari dell' Accordo Multilaterale della European co-operation for Accreditation (EA) per ii mutuo riconoscimento dei certificati di taratura.

SIT is one ofthe signatories lo the Multilateral Agreement ofEA for the mutual recognition ofcalibration cert!ficates

istituito da
established by

DELTA OHM srl35030 Caselle di Selvazzano (PD)

Via Marconi 5 -IT AL y Tel. 0039-0498977150

Fax 0039-049635596 -e-mail: deltaohm@tin.it

Web Site: www.deltaohm.com

CENTRO DI TARATURA N. 124

Calibration Centre

LABORA TORI METROLOGICI

Pagina 1 di 3
PaRe 1 of3

CERTIFICATO DI TARATURA N. 02000537

Certificate ofCalibration No.

2002/9/3-Data di emissione

date of issue

-destinatario

addressee

-richiesta

app/ication
-in data

date

SS TRADERS & MARKERS S.A. -LIMA

31 (PERU')

NO. SS 2002-0016 CC

2002/09/02

Il presente certificato di taratura e ri1asciato in base
al1'accreditamento SIT N. 124 concesso dall'Istituto
Metro1ogico Primario competente in attuazione de11a 1egge n.
273/1991 che ha istituito i1 Sistema Nazionale di Taratura
(SNT). Tale Istituto, nei campi di misura ed entro le incertezze

precisate nell'accreditamento stesso, garantisce:
-il mantenimento della riferibilita deg1i apparecchi usati dal
Centro a campioni nazionali delle unita del Sistema
Intemazionale del1e Unita (SI);
-la correttezza metrologica del1e procedure di misura adottate
dal Centro.

Calibratore

DELTA OHM

HD9l0lA

02010661

2002/8/30

Si riferisce a

referring to

-oggetto
item

-costruttore

manufacturer
-modello

model

-matricola

serial number

-data delle misure

date ofmeasurements

-registro di laboratorio

laboratory reference

This certificate of calibration is issued in accordance with the
accreditation SIT No.124 guaranteed by the relevant Primary
Metrological1nstitute in enforcement ofthe law No. 273/1991
which has established the National Calibration System. The
1nstitute. for the measurement ranges and within the
uncertainties stated in the approval. guarantees:
-the maintenance of the traceability of the apparatus used by
the Centre to national standards ofthe International System of

Units (Sl);
-the metrological correctness of the measurement procedures
adopted by the Centre.

2788

I risultati di misura riportati nel presente Certificato sono stati ottenuti applicando le procedure riportate alla pagina seguente insieme ai
campioni di prima linea che iniziano la catena di riferibilita e ai rispettivi certificati validi di taratura.

The measurement results reported in this Certificate were obtained following the procedures reported in the following page together with

the first line standards which begin the traceability chain and their valid certificates of calibration.

Le incertezze di misura dichiarate in questo documento sono espresse come due volte lo scarto tipo (corrispondente, nel caso di

distribuzione normale, a un livello di confidenza di circa 95%).

The measurement uncertainties stated in this document are estimated at the level oftwice the standard deviation (corresponding. in the

case ofnormal distribution. to a confidence level of about 95%).

11 Responsabile del Centro

Headofthe Centre

~/~~ La riproduzione del presente documento e arnmessa in copia confonne integrale. La riproduzione confonne parziale e~essa soltanto a seguito di autorizzazioni scritte

dell'lstituto Metrologico Primario competente e del Centro di Taratura, da riportare con i relativi numeri di protocollo in testa alla riproduzione medesima.

This documenl may be reproduced on/y infull. II may be partially reproduced on/y by wri/1en approva/s oflhe re/evanl Primary Melr%gica/ Inslilule and oflhe Caübralion

r"ntr" tn""th"r with the auIJtatiIJn IJf the reference numbers of Ihe same wri/1en aIJIJrova/s.
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I risultati di misura ripartati nel presente Certificata sana stati attenuti applicanda le pracedure N.
The measurement results reported in this Certificate were obtainedfollowing procedures No.
DHLE-E-Ol

Incertezze

Le incertezze di misura dichiarate in questo documento e riportate nella tabella successiva, sono espresse come due volte lo scarto tipo
(20) , corrispondente, nel caso di distribuzione normale, ad un livello di confidenza di circa 95%.

I Strumento in taratura .

Campioni di riferimento

Costruttore Modello Numero di serieCampioni di
Prima linea

Microfono campione
Pistonofono campione

Multimetro

B&K
B&K
HP

-

4180

4228

3458A

1886372

2163696

2823A16324

Certificato
Numero

IEN34648-02
IEN 34648-01
IEN 34571-01

Costruttore

HP
B&K
HP

B&K
B&K
R&K

Modello

324SA

2610

89038

4134

4134

41RO

Numero di serie

2831A4542

2102907

2614A01827

2123613

2123614

21111416

Campioni di seconda linea

Sorgente A.C.

Ampl. di misura

Analizzatore audio
Micr!!fono Yo ..

Microfono Yo ..

M;"rnfl1nl1 I¡; ..

Calibratore in taratura

Costruttore Modello Numero di serie
DELTA OHM HD9101A 02010661

Lo Sperimentatore
ú:)o:... , k ~ ,

dell'Istituto Metrologico Primario competente e del Centro di Taratura, da riportare con i relativi nwneri di protocollo in testa alla riproduzione medesima.

This document may be reproduced only infu//. II may be partia//y reproduced only by written approvals Oflhe relevant Primary Melrological Instilule and Oflhe Calibration
Centre, loJ!elher with Ihe Quolation of Ihe reference numbers of Ihe same writlen a(1(1rovals.
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Parametri ambientali

Le condizioni ambientali di riferimento sono:
Ta= 23° C, Pa= 1013.25 hPa, Ua= 50%R.H.

Lo strumento in taratura e stato posto in equilibrio termico con I'ambiente da almeno 24 h.

Cnndizinni amhientali di mi~ura

U( R.!!.%]
53.0

-
~
23_4

~rhPal
1014.4

Formule

Di seguito si riportano la fonnule di calcolo dellivello di pressione sonora generato dal calibratore

SPL Rif = 20 Log V c -Soc -ET -Ep -EU -EVp + 93.9794

Dove:

SPL Rif

v-

Soc

Er

Ep

EU

EVp

Livello di pressione sonora generato dal calibratore alle condizioni ambientali di riferimento.

Valore della tensione inserita

Sensibilitadel microfono campione
Correzione per la temperatura ambiente
Correzione per la pressione ambiente
Correzione per I'umidita ambiente
Correzione per la tensione di polarizzazione microfonica.

Verifica dellafrequenza del segnale generato

F

-1!!:!:1-
999.82

-

AF

..l!!!l

-0.18

Tolleranza classe 1

!%1
-
:t2

Verifica della distorsione totale del segnale generato
-

TD%

~

0.3

0.1

Tolleranza classe 1
!%1

SPLNom
rdBl

94.00

114.00
3

Verifica dellivello di pressione sonora generato

~~el CentroLo Sperimentatore

~~~.

de11'Istituto Metrologico Prirnario competente e del Centro di Taratura, da riportare con i relativi nwneri di protoco11o in testa alla riproduzione medesima

This documenl may be repraduced anly in fu//. 11 may be parlia//y repraduced anly by wril/en approvals of Ihe relevanl Primary Melrologicallnslilule and of Ihe Calibralion
Cenlre, lo~elher wilh Ihe quolalion of Ihe reference numbers Qf Ihe same wril/en approvals
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CERTIFICATO DI TARATURAN. 02000538
Certificate ofCalibration No.

2002/9/3-Data di emissione

date ofissue

-destinatario

addressee

-richiesta

application

-in data

date

LIMASS TRADERS & MARKERS S.A.

31 (PERU')

NO. SS 2002 -0016 CC

2002/09/02

Il presente certificato di taratura e rilasciato in base
all'accreditamento SIT N. 124 concesso dall'lstituto
Metrologico Primario competente in attuazione della legge n.
273/1991 che ha istituito ii Sistema Nazionale di Taratura
(SNT). Tale Istituto, nei campi di misura ed entro le incertezze

precisate nell'accreditamento stesso, garantisce:
-ii mantenimento della riferibilita degli apparecchi usati dal
Centro a campioni nazionali delle unita del Sistema

Intemazionale delle Unita (SI);
-la correttezza metrologica delle procedure di misura adottate

dal Centro.

Fonometro

Delta Ohm S.r.

HD9019

2908020154

2002/9/2

Si riferisce a

referring to

-oggetto
item

-costruttore

manufacturer
-modello

model

-matricola

serial number

-data delle misure

date ofmeasurements
-registro di laboratorio

laboratory r~ference

This certificate of calibration is issued in accordance with the
accreditation SIT No.124 guaranteed by the relevant Primary
Metrological Institute in enforcement ofthe law No. 273/1991
which has established the National Calibration System. The
Institute. for the measurement ranges and within the

uncertainties stated in the approval. guarantees:
-the maintenance ofthe traceability ofthe apparatus used by
the Centre to national standards ofthe 1nternational System of

Units (SI);
-the metrological correctness of the measurement procedures
adopted by the Centre.2795

I risultati di misura riportati nel presente Certificato sono stati ottenuti applicando le procedure riportate a1la pagina seguente insieme ai

campioni di prima linea che iniziano la catena di riferibilita e ai rispettivi certificati validi di taratura.

The measurement results reported in this Certificate were obtainedfollowing the procedures reported in thefollowing page together with

the first line standards which begin the traceabilily chain and their valid certificates of calibration.

Le incertezze di misura dichiarate in questo documento sono espresse come due volte lo scarto tipo ( corrispondente, nel caso di

distribuzione normale, a un live\lo di confidenza di circa 95%).

The measurement uncertainties stated in this document are estimated at the level oftwice the standard deviation (corresponding, in the

case of normal distribution. to a confidence level of about 95%).

dell'Istituto Metrologico Primario competente e del Centro di Taratura, da nportare con i relativi numen di protocollo in testa alla nproduzione medesima.

This document may be repraduced only in full. It may be partially reproduced only by written approvals 0! the relevant Primary Metr010gicallnstitute and o! the Calibration

r""/,.,, /"",,/he'. wi/h the auotation o( the re(erence numbers 0( the same written approvals.

n Responsabile del Centro

JJond "f fho roJ1frp
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Certificato di taratura N.
Certificate ofCalibration No.

I risultati di misura riportati nel presente Certificato sono stati ottenuti applicando le procedure N. DHLE -E -03
The measurement resu/ts reported in this Certificate were obtainedfo//owing procedures No.

Incertezze

Le incertezze di misura dichiarate in questo documento e riportate nella tabella successiva, sono espresse come due volte lo scarto tipo
(20") , corrispondente, Del caso di distribuzioDe Dormale, ad un livello di coDfideDza di circa 95%.

Strumento in taratura Campo di misura
IdRI

Incertezza associata alla stima
IdBJ

Misuratore di livello sonoro
( Fonometro )

Mirrnfnnn ram"inn.. da 1 12"

25 + 140

Frequenza di taratura

fHzl
31.5 + 16000 0.3 + 1.9 *

.

MicroCono da 112"

Pi~tnnnrnnn

124

94/114

124

250

31.5 + 16000

250

31.5 + 125

250 + 500

1000

2000 + 4000

8000

12500 + 16000

1000

250 / 1000

0.12
0.3 + 1.9 *

0.10

0.30

0.25

0.20

0.30

0.27

0.63

0.11

0.11

Calibratori

Multilivello / Multifrequenza 94 + 124

B&K 4231 94/114
94/ 124Calibratore da 112 "

Mnnnlivplln I Mnnnfrp,,"pn7".

.In funzione della frequenza

Campioni di riferimento

Costruttore Modello Numero di serieCampioni di
Prima linea

Microfono campione
Piston~fono campione

Multimetro

B&K
B&K
HP

4180

4228

3458A

1886372
2163696

2823A16324

Certificato
Numero

IEN 34648-02
IEN 34648-01
IEN 34571-01

Costruttore

HP

HP

B&K

B&K

B&K

B&K

B&K

R&K

Modello

3245A
33120A

2610
4134
4134
4180
4231
4226

Numero di serie

2831A4542

US36033060

2102907

2123613

2123614

2101416

~1910~8
21419~/I

Campioni di seconda linea

Sor2ente A.C.

Gen. di funzioni

Ampl. di misura

Microfono Y. ~.
Microfono Y. ..

Microfono Y. ..

~al. Monofrequenza

Cal. multifre{1uenza

Strumentazione in taratura

Modello

HD9019

Strumento

Fonometro

Pre~mplificatore
Microfono

Calibratore

Costruttore

Delta Ohm S.r.l.

Numero di serie
29IJI!IJ2IJ1~4

MK221
HD9101

25046

11211111(i(i1

IMG
I Delta Oh;;; S.r.l.

~,~ CRn'..'/I/I"H_..~.Lo Sperim"ef((ar¿rev vv -
La riproduzione del presente documento e ammessa in copia confomle integrale. La riproduzione confomle parziale e ammessa soltanto a seguito di autorizzazioni scritte
dell'Istituto Metrologico Primario competente e del Centro di Taratura, da riportare con i relativi numeri di protocollo in testa alla riproduzione medesima-

This documenl moy be reproduced only in full. II moy be parlially reproduced only by wrillen approvals ollhe relevanl Primary Melrolagicallnslilule and allhe Calibralion
Cenlre. lollelher wilh Ihe auolalion of Ihe reference numbers of Ihe same wrillen aoorovals.
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Certificato di taratura N.
Certificate ofCalibration No.

Parametri ambientali

Le condizioni ambientali di riferimento sono:
ta = 23° C, Pa = 1013.25 hPa, Ua = 50% R.H.

Lo strumento in taratura e stato posto in equilibrio termico con
I 'ambiente da almeno 24 h.

1.3 Verifica del fonometro con la sor gente sonora

associata

Dopo la messa in punto dello strumento, si verifica il livello di
pressione generato dal calibratore in dotazione in ponderazione
LINo

SPL nominale

[dB]

SPLmis

(dB]
93.9
1111)

94

114

MISURE ACUSTICHE1.0

1.1 Regolazione della sensibilitii acustica del

complesso Fonometro -Microfono

Si procede ad una messa in punto de! dispositivo fonometro-
microfono in ponderazione LIN mediante I'applicazione del
Iivello di pressione sonora di riferimento, generato da! calibratore
B&K 4226, campione di seconda Iinea.

2.0 MISURE ELETTRICHE

Le misure elettriche sono state realizzate sostituendo il microfono
in dotazione al fonometro con un adattatore capacitivo di
impedenza elettrica equivalente.
11 campo di misura principale e: 60 dB + 120 dB
ed illivello di riferimento e: 94 dB

2.1 Rumore autogenerato

I valori di SPL relativi alle curve di pesature proprie del
fonometro , riportati nella tabella successiva , sono stati ottenuti
cortocircuitando l'ingresso dell'adattatore capacitivo.

SPLa

~
94.03

SPLmis
[dBl
94.0

1.2 Risposta infrequenza del complesso microfono-

fonometro Curve di
np~SlhlrSI

Con questa prova si verifica la curva di risposta in frequenza del
complesso microfono -fonometro, nell'intervallo di frequenza
31.5 Hz + 12500 Hz, con passi di ottava incluso il punto a 12500
Hz. A tale scopo si utilizza il calibratore multifrequenza B&K
4226, campione di seconda linea.

SPLmis

[dB]

32.8
17.1
2RR

-

LiD

A

C

2.2 Verifica del selettore del campo di misura

Tolleranza

classe

[dB]

Frequenza

-

ASPL I valori di misura sono ottenuti inviando al fonometro un segnale
sinusoidale di 4 kHz, di livello corrispondente a 6 dB in meno
del Fondo Scala del campo di misura principale. Lo stesso
segnale sara regolato in ampiezza per i campi di misura secondari

(Hz)

31.5

63

125

250

500

1000

2000

4000

8000

12~{}{}

(dB]

-0.1

-0.0

0.0

0.0

0.0

0.0

-0.2

-0.5

-0.8

-1.6

:!: 1.5

SPLa
-

SPL

-

Leq

-

TolI.

classe

IdBl
l!!!l

134.0

114.0

94.0

74.0

~

133.8

113.9

93.9

74.0

!..<!!!

133.8

113.9

93.9

74.0

:tl

Campo di

Misura

[dB]

80 + 140

60 + 120
40 + 100

2n+Rn

:!: 0.5

+ 1.~ j -3.0

+ 3.0 ~ -6.0

~...'4TI ~h¡1p tip1 ('pntrn~~~~.
T I"\ ~npr;mp"t"tl"\rp

La nproduzione del presente documento e anunessa in copia confonne integrale La nproduzione confonne parziale e anunessa sol di autonzzazioni scntte
dell'Istituto Metrologico Primario competente e del Centro di Taratura, da nportare con i relativi numen di protocollo in testa alla nproduzione medesima.

This documen/ may be reproduced only in fu//. 1/ may be par/ia//y reproduced only by wri//en approvals of /he relevan/ Primary Me/rologicallns/i/u/e and of /he Calibra/ion
r"nfr" fn""fh"r wifh fh" aunfafinn nf the reference numbers of /he same written avvrovals.
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2.3 Linearitil del campo di misura principale 2.5 Ponderazione infrequenza

La curva dj rjsposta jn frequenza delle ponderazjonj jn dotazjone
al fonometro, sono state verificate nel campo dj mjsura prjncjpale
appljcando un segnale dj 6 dB jnferjore al valore dj fondo scala,
qujndj varjandone la frequenza nell'jntervallo 31.5 Hz +16000
Hz jn passj dj ottava jncluso jl punto a 12500 Hz.

La verifica della linearita del fonometro ,e stata eseguita con
riferimento al campo di misura principale ed al livello di
riferimento, in ponderazione A. La frequenza del segnale di
prova applicato e pari a 4 kHz.
Messa in punto a 94 dB: 43.11 rnV.

Frequenza ToIleranza

classe 1

rdBl

¿\SPL

r dR(A\ l

Tolleranza classe 1

IdBl
(Hz]
31_~

SPL appl.

[ dB(A) I
120.0
119.0

!18.0
117.0
116.0
115.0
110.0
105.0
100.0
95.0
90.0
85.0
80.0
75.0
70.0
65.0
64.0
63.0
62.0
61.0
60.0

-
-0.2
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.3
-0.2
-0.1
-0.0
-0.1
0.0

-0.0
-0.0
0.2
0.2
0.3
0.3
0.3
0.3

:t1.5

:1:1.0

+ 1.5; -3.0

+ 3.0; -6.0

+ :;_II.. -00

:t 0.7

63

125

250

500

1000

2000

4000

8000

12500

16000

2.6 Ponderazioni Fast , Slow ed Impulse

Per la verifica del le costanti di tempo, si invia al fonometro un
segnale sinusoidale continuo a frequenza 2 kHz, quindi
successivamente un burst costituito da un singolo treno d'onda di
ampiezza costante e durata dipendente dalla costante di tempo in
esame. L 'indicazione del fonometro sara quella relativa al valore
massimo.

Costante

di tempo

Livello

continuo

IdBJ

b.SPLMa. To1leranza

classe 1

fdBl

2.4 Lineariti'l dei campi di misura secondari

Si e proceduto alla verifica del la linearitA con le stesse condizioni
di riferimento della prova precedente. Illivello minimo di misura
e stato impostato ad almeno 16 dB oltre i! valore di misura del
rumore autogenerato.

~

-0.1

0.2

-0.0

F
~

Durata

Burst

( ms)
200

500
5

116.0

120.0

:!: 1

+ 2

Campo di misura

[ dB(A) I

SPL appl.
-

~SPL Tolleranza

classe 1

[dB][ dB(A)

138.0

82.0

98.0

42.0

78.0

36.0

~

-0.2

0.3

-0.2

0.2

0.0

0.2

80+ 140

40+ 100
:t 1.0

20+ 80

/~~

JI ~~lp cipl rpntrn
~.~~L...

T n ~npr;mpnt"tnrp

dell'Istituto Metrologico Primario competente e del Centro di Taratura, da riportare con i relativi nwneri di protoco!lo in testa a!la riproduzione medesima

This document may be reproduced only in fu// It may be partia//y reproduced only by written approvals of the relevant Primary Metrological Institute and of the Calibration
Centre, together with the quotation of the reference numbers of the same written approvals
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Campo dinamico agli impulsi2.102. 7 Rivelatore del valore efflcace

La verifica del rivelatore di valore efficace, si realizza
comparando la risposta del fonometro a treni d ' onda con fattore

di cresta 3 , con la risposta relativa ad un segnale continuo a 2
kHz. avente lo stesso valore efficace.

Questa prova e volta a determinare la capacita di integrazione del
fonometro con impulsi di breve durata ed elevata ampiezza. La
prova si effettua sovrapponendo un singolo treno d'onda di
frequenza 4 kHz formato da 40 cicli, di ampiezza pari al limite
superiore del campo di misura principale, ad un segnale continuo
di livello pari al limite inferiore del campo di misura principale.
Le frequenze dei due segnali sinusoidali sono in rapporto non
armonico. II fonometro e impostato in Leq con tempo di
integrazione pari a lOs.

-

SPLa

-

óSPLCostante

ditempo

(dB
~

0.2

11.2

F
S

Tolleranza

classe 1

[dB]

:!: 0.5111.4

Tempo di

integrazione
r s 1

LEQa l1LEQ
-

~SEL

~
90.0

ill
-0.2

~
-0.2

2.8 Rivelatore di picco

La verifica del rivelatore di picco, si realizza comparando la
risposta del fonometro a due segnali rettangolari di eguale valore
di picco ma di diversa durata. Il segnale rettangolare di
riferimento ha durata 10 ms mentre quello di prova avra durata
100 ~s. La prova sara effettuata per segnali rettangolari positivi e

negativi.

10

ToIleranza

classe 1

[dB]

:t 1.7

2.11 lndicatore di sovraccarico

La verifica dell'indicatore di sovraccarico, viene eseguita
inviando al fonometro un segnale costituito da treni d'onda di
frequenza pari a 2 kHz formati da II cicli con una frequenza di
ripetizione pari a 40 Hz. II fattore di cresta risultante e pari a 3.

TolIeranza

classe 1

IdBl

Impulso
-

SPLa

-

~SPL

dBl
llli

0.0

0.2

Positivo
N"""tivn

119.0 :!: 2.0

Media Temporale

La verifica del circuito integratore si effettua confrontando un
segnale sinusoidale continuo alla frequenza di 4 kHz, e livello
pari a 20 dB sopra i! limite inferiore del campo di misura
principale, con una sequenza di treni d'onda di eguale valore
efficace ma differente fattore di durata. In tabella e riportato i!
livello dei treni d'onda riferito al segnale continuo per i diversi

fattori di durata.

NOTE:

T1 ~6ntrn
~.k~

T " ~nprimpnt~t"rp

dell'lstituto Metrologico Primario competente e del Centro di Taratura, da riportare con i relativi numeri di protocollo in testa alla riproduzione medesima.

1hjs document may be reproduced only in full. It may be partjol/y reproduced only by written approvals of the relevant Prjmary Metrologjcal Instjtute and of the Calibratjon

Centre. together wjth the quotatjon of the reference numbers of the same wrjtten approvals.
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Type C -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

Geographic Extent E 1 1 1 1 1 1 1 1 1 1 1

Length Du 1 2 2 2 1 1 1 1 1 1 1

Magnitude M 1 2 2 2 1 1 1 1 1 1 1

Occurrence Probability Po 0.4 1 1 1 0.4 1 0.4 0.4 1 0.4 0.4

Frequency F 1 1 1 1 1 1 1 1 1 1 1

Reversibility R 1 1 1 1 1 1 1 1 1 1 1

Ca = C x Po x (M + E + Du + F + R) -2 -7 -7 -7 -2 0 -5 -2 -2 -5 -2 -2

ALTERATION IN THE AIR QUALITY
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Type C -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

Geographic Extent E 2 1 1 1 1 1 1 1 1 1 1 1

Length Du 1 1 1 1 1 1 1 1 1 1 1 1

Magnitude M 1 1 1 1 1 1 1 1 1 1 1 1

Occurrence Probability Po 1 0.4 1 1 0.4 0.4 1 0.4 0.4 1 0.4 0.4

Frequency F 1 1 1 1 1 1 1 1 1 1 1 1

Reversibility R 1 1 1 1 1 1 1 1 1 1 1 1

Ca = C x Po x (M + E + Du + F + R) -6 -2 -5 -5 -2 -2 -5 -2 -2 -5 -2 -2

INCREASE OF THE NOISE LEVELS

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates



TR
AN

SP
O

R
TA

TI
O

N
 A

N
D

 M
O

BI
LI

ZA
TI

O
N

SI
TE

 P
R

EP
AR

AT
IO

N

C
O

N
ST

R
U

C
TI

O
N

 O
F 

IN
FR

AS
TR

U
C

TU
R

E 
AN

D
 S

ER
VI

C
ES

C
O

N
ST

R
U

C
TI

O
N

 O
F 

PR
O

C
ES

S 
AN

D
 S

TO
R

AG
E 

AR
EA

S

C
O

N
ST

R
U

C
TI

O
N

 O
F 

M
AR

IN
E 

FA
C

IL
IT

IE
S

TE
ST

 O
F 

SY
ST

EM
S 

AN
D

 E
Q

U
IP

M
EN

T

TR
EA

TM
EN

T 
AN

D
 L

IQ
U

EF
AC

TI
O

N
 O

F 
N

AT
U

R
AL

 G
AS

LN
G

 S
H

IP
-L

O
AD

IN
G

 O
PE

R
AT

IO
N

S

TU
G

 B
O

AT
S 

AN
D

 U
TI

LI
TY

 S
ER

VI
C

E 
D

O
C

K 
O

PE
R

AT
IO

N
S

M
AI

N
TE

N
AN

C
E 

O
F 

TH
E 

PL
AN

T

M
AI

N
TE

N
AN

C
E 

O
F 

TH
E 

M
AR

IN
E 

FA
C

IL
IT

IE
S

C
LO

SU
R

E 
O

F 
O

PE
R

AT
IO

N
 A

N
D

 A
BA

N
D

O
N

M
EN

T

Type C -1 -1 -1 -1 -1 -1

Geographic Extent E 1 2 1 1 1 1

Length Du 1 2 1 1 1 1

Magnitude M 1 2 1 1 1 1

Occurrence Probability Po 0.4 1 0.4 0.4 0.4 0.4

Frequency F 1 2 1 1 1 1

Reversibility R 1 1 1 1 1 1

Ca = C x Po x (M + E + Du + F + R) -2 0 0 0 -9 0 0 -2 -2 0 -2 -2

INCREASE OF THE SEAWATER TURBIDITY

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1 -1 -1 -1 -1 -1

Geographic Extent E 1 1 1 1 1 1 1 1

Length Du 1 1 1 1 1 1 1 1

Magnitude M 1 1 1 1 1 1 1 1

Occurrence Probability Po 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Frequency F 1 1 1 1 1 1 1 1

Reversibility R 1 1 1 1 1 1 1 1

Ca = C x Po x (M + E + Du + F + R) -2 -2 0 0 -2 -2 0 -2 -2 0 -2 -2

ALTERATION OF THE PHYSICAL-CHEMICAL QUANTITY AND QUALITY OF THE SEAWATER/RIVER WATER

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1 -1 -1

Geographic Extent E 1 1 1 1 1

Length Du 1 1 1 1 1

Magnitude M 1 1 1 1 1

Occurrence Probability Po 0.4 1 1 0.4 1 0.4

Frequency F 1 1 1 1 1

Reversibility R 1 1 1 1 1

Ca = C x Po x (M + E + Du + F + R) 0 -2 -5 -5 0 0 0 0 0 -5 0 -2

ALTERATION OF THE SOIL STRUCTURE

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1 -1 -1 -1

Geographic Extent E 1 1 1 1 1 1

Length Du 1 1 1 1 1 1

Magnitude M 1 1 1 1 1 1

Occurrence Probability Po 0.4 0.4 1 1 0.4 0.4 1 0.4 0.4 1 0.4 0.4

Frequency F 1 1 1 1 1 1

Reversibility R 1 1 1 1 1 1

Ca = C x Po x (M + E + Du + F + R) 0 -2 -5 -5 0 0 -5 0 0 -5 0 -2

ALTERATION OF THE PHYSICAL-CHEMICAL QUALITY

IMPACT EVALUATION PARAMETERS
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Type C -1 -1 -1 -1 -1 -1 -1

Geographic Extent E 1 1 1 1 1 1 1

Length Du 3 3 3 3 1 1 1

Magnitude M 2 2 2 2 1 1 1

Occurrence Probability Po 0.9 0.9 0.9 0.9 1 0.4 0.9

Frequency F 2 2 2 2 1 1 1

Reversibility R 2 2 2 2 1 1 1

Ca = C x Po x (M + E + Du + F + R) 0 -9 -9 -9 -9 0 0 0 0 -5 -2 -4.5

ALTERATION OF LANDFORMS

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION
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Type C -1 -1

Geographic Extent E 1 2

Length Du 1 3

Magnitude M 1 1

Occurrence Probability Po 0.4 0.9

Frequency F 1 3

Reversibility R 1 2

Ca = C x Po x (M + E + Du + F + R) 0 0 0 0 -2 0 0 -9.9 0 0 0 0

ALTERATION OF THE BEACH MORPHOLOGY

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1 -1 -1

Geographic Extent E 1 1 1 1 1

Length Du 3 3 3 1 1

Magnitude M 2 2 2 1 1

Occurrence Probability Po 0.9 1 1 1 0.4

Frequency F 3 3 3 1 1

Reversibility R 1 1 1 1 1

Ca = C x Po x (M + E + Du + F + R) 0 -9 -10 -10 0 0 0 0 0 -5 0 -2

LOSS OF TERRESTRIAL VEGETAL COVER

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1

Geographic Extent E 1 1 1

Length Du 1 1 1

Magnitude M 2 1 1

Occurrence Probability Po 0.9 0.4 0.4

Frequency F 1 1 1

Reversibility R 2 1 1

Ca = C x Po x (M + E + Du + F + R) 0 0 0 0 -6.3 0 0 0 0 0 -2 -2

ALTERATION OF THE STRUCTURE AND COMPOSITION OF THE MARINE COMMUNITIES

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1 -1 -1

Geographic Extent E 2 1 1 1 1

Length Du 2 1 1 1 1

Magnitude M 2 1 1 1 1

Occurrence Probability Po 0.7 0.4 0.4 0.4 0.4

Frequency F 1 1 1 1 1

Reversibility R 1 1 1 1 1

Ca = C x Po x (M + E + Du + F + R) 0 0 0 0 -5.6 0 0 -2 -2 0 -2 -2

CHANGES IN THE FISH CATCH

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

Geographic Extent E 2 1 1 1 1 1 2 2 1 1

Length Du 1 1 1 1 1 3 3 3 3 1

Magnitude M 3 3 3 3 3 3 3 3 3 3

Occurrence Probability Po 0.4 0.4 0.1 0.1 0.4 0.4 0.1 0.4 0.4 0.4 0.4

Frequency F 1 1 1 1 1 1 1 1 1 1

Reversibility R 3 3 3 3 3 3 3 3 3 3

Ca = C x Po x (M + E + Du + F + R) -4 -3.6 -0.9 -0.9 -3.6 0 -1.1 -4.8 -4.8 0 -4.4 -3.6

REDUCTION IN THE REGISTRIES OF MARINE FAUNA

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1 -1

Geographic Extent E 2 2 2 2

Length Du 1 1 1 1

Magnitude M 1 1 1 1

Occurrence Probability Po 1 1 1 0.4

Frequency F 1 1 1 1

Reversibility R 1 1 1 1

Ca = C x Po x (M + E + Du + F + R) 0 -6 -6 -6 0 0 -2.4 0 0 0 0 0

ALTERATION IN THE DEMOGRAPHIC COMPOSITION

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1 -1 -1

Geographic Extent E 2 2 2 2 2

Length Du 2 2 2 2 2

Magnitude M 1 1 1 1 1

Occurrence Probability Po 0.5 0.5 0.5 0.5 0.5

Frequency F 1 1 1 1 1

Reversibility R 2 2 2 2 2

Ca = C x Po x (M + E + Du + F + R) -4 -4 -4 -4 -4 0 0 0 0 0 0 0

ALTERATION OF THE LOCAL CUSTOMS

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1 -1 -1 -1 -1 -1 -1

Geographic Extent E 2 1 1 1 1 1 1 1 1

Length Du 2 1 1 1 1 1 1 1 1

Magnitude M 2 1 1 1 1 1 1 1 1

Occurrence Probability Po 0.6 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Frequency F 1 1 1 1 1 1 1 1 1

Reversibility R 2 1 1 1 1 1 1 1 1

Ca = C x Po x (M + E + Du + F + R) -5.4 -2 -2 -2 -2 0 0 -2 -2 0 -2 -2

NUISANCE TO THE POPULATION

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1 -1

Geographic Extent E 2 1 1 1

Length Du 2 1 1 1

Magnitude M 2 0 0 0

Occurrence Probability Po 0.6 0.4 0.4 0.4

Frequency F 1 1 1 1

Reversibility R 2 1 1 1

Ca = C x Po x (M + E + Du + F + R) -5.4 -1.6 -1.6 -1.6 0 0 0 0 0 0 0 0

INTERRUPTION OF ROAD INFRASTRUCTURE

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1 -1 -1 -1 -1

Geographic Extent E 1 1 1 1 1 1 1

Length Du 3 3 3 3 3 3 3

Magnitude M 1 1 1 1 1 1 1

Occurrence Probability Po 1 1 1 1 1 1 1

Frequency F 1 1 1 1 1 1 1

Reversibility R 3 3 3 3 3 3 3

Ca = C x Po x (M + E + Du + F + R) 0 -9 -9 -9 -9 -9 -9 -9 0 0 0 0

RESTRICTIVE ACCESS TO FISHING ZONE

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C 1 1 1 1 1 1 1 1 1 -1

Geographic Extent E 3 2 2 2 2 3 3 2 2 2

Length Du 1 1 1 1 1 3 3 1 1 3

Magnitude M 1 1 1 1 1 3 3 1 1 3

Occurrence Probability Po 1 1 1 1 1 1 1 1 1 0.2

Frequency F 1 1 1 1 1 3 3 1 1 3

Reversibility R 1 1 1 1 1 3 3 1 1 3

Ca = C x Po x (M + E + Du + F + R) 7 6 6 6 6 0 15 15 0 6 6 -2.8

INCREASE OF THE TAX REVENUES

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C 1 1 1 1 1 1 1 1 1 1 1 -1

Geographic Extent E 3 3 3 3 3 3 3 3 3 2 2 2

Length Du 1 1 1 1 1 1 2 2 2 1 1 3

Magnitude M 2 2 2 2 2 2 2 2 2 2 2 3

Occurrence Probability Po 1 1 1 1 1 1 1 1 1 1 1 0.2

Frequency F 1 1 1 1 1 1 3 3 3 2 2 3

Reversibility R 1 1 1 1 1 1 3 3 3 1 1 3

Ca = C x Po x (M + E + Du + F + R) 8 8 8 8 8 8 13 13 13 8 8 -2.8

INCREASE IN THE DEMAND OF GOODS AND SERVICES

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C 1 1 1 1 1 1 1 1 1 1 1 -1

Geographic Extent E 3 2 2 2 2 2 2 2 2 2 2 2

Length Du 1 1 1 1 1 1 3 3 3 1 1 3

Magnitude M 3 3 3 3 3 3 1 1 1 1 1 3

Occurrence Probability Po 1 1 1 1 1 1 1 1 1 1 1 0.2

Frequency F 1 1 1 1 1 1 3 3 3 1 1 3

Reversibility R 1 1 1 1 1 1 3 3 3 1 1 3

Ca = C x Po x (M + E + Du + F + R) 9 8 8 8 8 8 12 12 12 6 6 -2.8

JOB CREATION

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1 -1 -1

Geographic Extent E 1 1 1 2 2

Length Du 1 1 1 2 2

Magnitude M 1 1 1 1 1

Occurrence Probability Po 0.7 0.7 0.7 0.7 0.7

Frequency F 1 1 1 2 2

Reversibility R 1 1 1 2 2

Ca = C x Po x (M + E + Du + F + R) 0 -3.5 -3.5 -3.5 0 0 -6.3 -6.3 0 0 0 0

ALTERATION OF THE INCOME DERIVED FROM ARTISAN FISHING

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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Type C -1 -1 -1

Geographic Extent E 1 1 1

Length Du 1 1 1

Magnitude M 1 1 1

Occurrence Probability Po 0.4 0.1 0.1

Frequency F 1 1 1

Reversibility R 1 1 1

Ca = C x Po x (M + E + Du + F + R) 0 -2 -0.5 -0.5 0 0 0 0 0 0 0 0

ALTERATION OR DESTRUCTION OF THE ARCHAEOLOGICAL RESOURCES

IMPACT EVALUATION PARAMETERS

ACTIVITIES - PROJECT STAGES
OPERATIONCONSTRUCTION

Golder Associates
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O
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M
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AIR ALTERATION IN THE AIR QUALITY A-1 -2 -7 -7 -7 -2 0 -5 -2 -2 -5 -2 -2

NOISE NCREASE OF THE NOISE LEVELS R-1 -6 -2 -5 -5 -2 -2 -5 -2 -2 -5 -2 -2

INCREASE OF THE SEAWATER TURBIDITY H-1 -2 0 0 0 -9 0 0 -2 -2 0 -2 -2

ALTERATION OF THE PHYSICAL-CHEMICAL QUANTITY AND 
QUALITY OF THE SEAWATER/RIVER WATER H-2 -2 -2 0 0 -2 -2 0 -2 -2 0 -2 -2

ALTERATION OF THE SOIL STRUCTURE SU-1 0 -2 -5 -5 0 0 0 0 0 -5 0 -2

ALTERATION OF THE PHYSICAL-CHEMICAL QUALITY SU-2 0 -2 -5 -5 0 0 -5 0 0 -5 0 -2

ALTERATION OF LANDFORMS SU-3 0 -9 -9 -9 -9 0 0 0 0 -5 -2 -4.5

ALTERATION OF THE BEACH MORPHOLOGY SU-4 0 0 0 0 -2 0 0 -9.9 0 0 0 0

LOSS OF TERRESTRIAL VEGETAL COVER FF-1 0 -9 -10 -10 0 0 0 0 0 -5 0 -2

ALTERATION OF THE STRUCTURE AND COMPOSITION OF 
THE MARINE COMMUNITIES FF-2 0 0 0 0 -6.3 0 0 0 0 0 -2 -2

CHANGES IN THE FISH CATCH FF-3 0 0 0 0 -5.6 0 0 -2 -2 0 -2 -2

REDUCTION IN THE REGISTRIES OF MARINE FAUNA FF-4 -4 -3.6 -0.9 -0.9 -3.6 0 -1.1 -4.8 -4.8 0 -4.4 -3.6

ALTERATION IN THE DEMOGRAPHIC COMPOSITION S-1 0 -6 -6 -6 0 0 -2.4 0 0 0 0 0

ALTERATION OF THE LOCAL CUSTOMS S-2 -4 -4 -4 -4 -4 0 0 0 0 0 0 0

NUISANCE TO THE POPULATION S-3 -5.4 -2 -2 -2 -2 0 0 -2 -2 0 -2 -2

INTERRUPTION OF ROAD INFRASTRUCTURE S-4 -5.4 -1.6 -1.6 -1.6 0 0 0 0 0 0 0 0

RESTRICTIVE ACCESS TO FISHING ZONE S-5 0 -9 -9 -9 -9 -9 -9 -9 0 0 0 0

INCREASE OF THE TAX REVENUES E-1 7 6 6 6 6 0 15 15 0 6 6 -2.8

INCREASE IN THE DEMAND OF GOODS AND SERVICES E-2 8 8 8 8 8 8 13 13 13 8 8 -2.8

JOB CREATION E-3 9 8 8 8 8 8 12 12 12 6 6 -2.8

ALTERATION OF THE INCOME DERIVED FROM ARTISAN 
FISHING E-4 0 -3.5 -3.5 -3.5 0 0 -6.3 -6.3 0 0 0 0

CULTURAL ALTERATION OR DESTRUCTION OF THE 
ARCHAEOLOGICAL RESOURCES AR-1 0 -2 -0.5 -0.5 0 0 0 0 0 0 0 0

SOILS AND 
LANDFORMS

TERRESTRIAL AND 
MARINE FLORA AND 

FAUNA

SOCIAL

ECONOMICAL

WATER

ENVIRONMENTAL 
COMPONENT CHANGE INDICATORS

IMPACT ASSESSMENT MATRIX
EIA - PAMPA MELCHORITA

OPERATION
PROJECT STAGES

Code

CONSTRUCTION

Golder Associates
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PISCO 



CO STARTING 

CO TITLEONE HUNT CAMISEA: CO ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO PISCO MET/ BASE ELEVATION ASSUMED 150 M  PISCO 1 HOUR 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME 1 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** CO EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 



SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1      4.17     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2      4.17     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     2.78      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     2.78      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     2.78      36.0        761      21.8      4.00 

** 

** SO SRCPARAM     DRHTR     NA      35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA      44.0        459      3.1       1.75 

** SO SRCPARAM     HOHTR2    NA      44.0        459      3.1       1.75 



** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR 1-HR, Q= E.R./1 HR 

** 

** SO SRCPARAM     EMGEN1    0.33      3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.52      3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.38      3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.38      3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.38      3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.33      3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.52      3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.38      3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.38      3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.38      3.1         739      57.8      0.215 

 

SO SRCPARAM     DRYFLARE  0.40      150.0       291      0.1       1.42 

SO SRCPARAM     WETFLARE  0.069     150.0       291      0.1       0.915 

SO SRCPARAM     BOGFLARE  0.019     35.0        291      0.1       0.305 

 

 

SO BUILDHGT GTDR1   36*15.0 



SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

** SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 



SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 



RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 



RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL PISCO96X.ASC        (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 



ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

OU MAXTABLE 1 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: CO ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO LIMA MET/ BASE ELEVATION ASSUMED 150 M  LIMA   8 HOUR 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME 8 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** CO EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 



SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1      4.17     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2      4.17     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     2.78      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     2.78      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     2.78      36.0        761      21.8      4.00 

** 

** SO SRCPARAM     DRHTR     NA      35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA      44.0        459      3.1       1.75 

** SO SRCPARAM     HOHTR2    NA      44.0        459      3.1       1.75 



** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR 8-HR, Q= E.R./8 HR 

** 

** SO SRCPARAM     EMGEN1    0.33      3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.52      3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.38      3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.38      3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.38      3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.041     3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.065     3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.047     3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.047     3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.047     3.1         739      57.8      0.215 

 

SO SRCPARAM     DRYFLARE  0.40      150.0       291      0.1       1.42 

SO SRCPARAM     WETFLARE  0.069     150.0       291      0.1       0.915 

SO SRCPARAM     BOGFLARE  0.019     35.0        291      0.1       0.305 

 

 

SO BUILDHGT GTDR1   36*15.0 



SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

** SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 



SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 



RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 



RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL PISCO96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 



ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

OU MAXTABLE 8 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: NO2 ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO PISCO MET/ BASE ELEVATION ASSUMED 150 M  PICSO   ANNUAL 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME PERIOD 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 



 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1     11.22     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2     11.22     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     3.92      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     3.92      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     3.92      36.0        761      21.8      4.00 

** 

SO SRCPARAM     DRHTR     0.31      35.0        502      4.1       1.32 

SO SRCPARAM     HOHTR1    0.59      44.0        459      3.1       1.75 

SO SRCPARAM     HOHTR2    0.59      44.0        459      3.1       1.75 

** 



** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR ANNUAL, Q= E.R. X 100 HR/8760 HR 

** 

**SO SRCPARAM     EMGEN1    4.04      3.1         733      95.8      0.305 

**SO SRCPARAM     EMGEN2    3.76      3.1         744      62.0      0.305 

**SO SRCPARAM     FIREPMP1  1.85      3.1         739      57.8      0.215 

**SO SRCPARAM     FIREPMP2  1.85      3.1         739      57.8      0.215 

**SO SRCPARAM     SEAPMP1   1.85      3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.046     3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.043     3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.021     3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.021     3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.021     3.1         739      57.8      0.215 

** 

** 

SO SRCPARAM     DRYFLARE  0.078     150.0       291      0.1       1.53 

SO SRCPARAM     WETFLARE  0.014     150.0       291      0.1       0.915 

SO SRCPARAM     BOGFLARE  0.003     35.0        291      0.1       0.305 

 

 

SO BUILDHGT GTDR1   36*15.0 



SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

SO BUILDHGT DRHTR   36*15.0 

SO BUILDHGT HOHTR1  36*15.0 

SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

SO BUILDWID DRHTR   36*20.0 

SO BUILDWID HOHTR1  36*20.0 

SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 



SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 



RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 



RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL PISCO96X.ASC           (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 



ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

** OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: NO2 ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO PISCO MET/ BASE ELEVATION ASSUMED 150 M  PISCO   24-HOUR 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME 24 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 



 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1     11.22     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2     11.22     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     3.92      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     3.92      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     3.92      36.0        761      21.8      4.00 

** 

SO SRCPARAM     DRHTR     0.31      35.0        502      4.1       1.32 

SO SRCPARAM     HOHTR1    0.59      44.0        459      3.1       1.75 

SO SRCPARAM     HOHTR2    0.59      44.0        459      3.1       1.75 

** 



** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR 24-HR, Q= E.R./24 HR 

** 

**SO SRCPARAM     EMGEN1    4.04      3.1         733      95.8      0.305 

**SO SRCPARAM     EMGEN2    3.76      3.1         744      62.0      0.305 

**SO SRCPARAM     FIREPMP1  1.85      3.1         739      57.8      0.215 

**SO SRCPARAM     FIREPMP2  1.85      3.1         739      57.8      0.215 

**SO SRCPARAM     SEAPMP1   1.85      3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.17      3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.16      3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.077     3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.077     3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.077     3.1         739      57.8      0.215 

** 

** 

SO SRCPARAM     DRYFLARE  0.078     150.0       291      0.1       1.53 

SO SRCPARAM     WETFLARE  0.014     150.0       291      0.1       0.915 

SO SRCPARAM     BOGFLARE  0.003     35.0        291      0.1       0.305 

 

 

SO BUILDHGT GTDR1   36*15.0 



SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

SO BUILDHGT DRHTR   36*15.0 

SO BUILDHGT HOHTR1  36*15.0 

SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

SO BUILDWID DRHTR   36*20.0 

SO BUILDWID HOHTR1  36*20.0 

SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 



SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 



RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 



RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL PISCO96X.ASC           (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 



ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: PM10 ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG 

DOWN 

CO TITLETWO PISCO MET/ BASE ELEVATION ASSUMED 150 M  PISCO   ANNUAL 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME PERIOD 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** PM EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

** PM EMISSIONS NOT PROVIDED 

** SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 



** SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 

** SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1      1.11     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2      1.11     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     0.56      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     0.56      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     0.56      36.0        761      21.8      4.00 

** 

** SO SRCPARAM     DRHTR     NA        35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA        44.0        459      3.1       1.75 



** SO SRCPARAM     HOHTR2    NA        44.0        459      3.1       1.75 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR ANNUAL, Q= E.R. X 100 HR/8760 HR 

** 

** SO SRCPARAM     EMGEN1    0.072     3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.067     3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.031     3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.00082      3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.00076      3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.00035      3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.00035      3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.00035      3.1         739      57.8      0.215 

** 

** SO SRCPARAM     DRYFLARE  NA        150.0       291      0.1       1.42 

** SO SRCPARAM     WETFLARE  NA        150.0       291      0.1       0.915 

** SO SRCPARAM     BOGFLARE  NA        35.0        291      0.1       0.305 

 

 



SO BUILDHGT GTDR1   36*15.0 

SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

**SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

**SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 



SO SRCGROUP EMGEN  EMGEN1 EMGEN2 

SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV     30      70    90   100   150 

RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 



RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    260       0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL PISCO96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 



ME SURFDATA  99999  1996            SURFNAME 

ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

** OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: PM10 ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG 

DOWN 

CO TITLETWO PISCO MET/ BASE ELEVATION ASSUMED 150 M  PISCO   24-HOUR 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME 24 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** PM EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

** PM EMISSIONS NOT PROVIDED 

** SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 



** SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 

** SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1      1.11     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2      1.11     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     0.56      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     0.56      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     0.56      36.0        761      21.8      4.00 

** 

** SO SRCPARAM     DRHTR     NA        35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA        44.0        459      3.1       1.75 



** SO SRCPARAM     HOHTR2    NA        44.0        459      3.1       1.75 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR 24-HR, Q= E.R./24 HR 

** 

** SO SRCPARAM     EMGEN1    0.072     3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.067     3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.031     3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.0030      3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.0028      3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.0013      3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.0013      3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.0013      3.1         739      57.8      0.215 

** 

** SO SRCPARAM     DRYFLARE  NA        150.0       291      0.1       1.42 

** SO SRCPARAM     WETFLARE  NA        150.0       291      0.1       0.915 

** SO SRCPARAM     BOGFLARE  NA        35.0        291      0.1       0.305 

 

 



SO BUILDHGT GTDR1   36*15.0 

SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

**SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

**SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 



SO SRCGROUP EMGEN  EMGEN1 EMGEN2 

SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV     30      70    90   100   150 

RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 



RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    260       0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL PISCO96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 



ME SURFDATA  99999  1996            SURFNAME 

ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: SO2 ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO PISCO MET/ BASE ELEVATION ASSUMED 150 M  PISCO   ANNUAL 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME  PERIOD 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

** SO2 EMISSIONS ARE NEGLIGIBLE AS PROVIDED 



** SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 

** SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** SO2 EMISSIONS ARE NEGLIGIBLE AS PROVIDED 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

** SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** SO2 EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 



** SO2 EMISSIONS NOT PROVIDED 

** SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

** SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 

** SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

** SO SRCPARAM     GTDR1      NEG      36.0        810      37.2      4.94 

** SO SRCPARAM     GTDR2      NEG      36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

** SO SRCPARAM     GTPG1     NEG      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG2     NEG      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     NEG      36.0        761      21.8      4.00 

** 



** SO SRCPARAM     DRHTR     NA      35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA      44.0        459      3.1       1.75 

** SO SRCPARAM     HOHTR2    NA      44.0        459      3.1       1.75 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR ANNUAL, Q= E.R. X 100 HR/8760 HR 

** 

** SO SRCPARAM     EMGEN1    0.072     3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.067     3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.031     3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.0054    3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.0038    3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.0014    3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.0014    3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.0014    3.1         739      57.8      0.215 

 

** 

** SO SRCPARAM     DRYFLARE  NA        150.0       291      0.1       1.42 

** SO SRCPARAM     WETFLARE  NA        150.0       291      0.1       0.915 



** SO SRCPARAM     BOGFLARE  NA        35.0        291      0.1       0.305 

 

 

** SO BUILDHGT GTDR1   36*15.0 

** SO BUILDHGT GTDR2   36*15.0 

** SO BUILDHGT GTPG1   36*15.0 

** SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

** SO BUILDWID GTDR1   36*20.0 

** SO BUILDWID GTDR2   36*20.0 

** SO BUILDWID GTPG1   36*20.0 

** SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

** SO SRCGROUP GTDR   GTDR1 GTDR2 



** SO SRCGROUP GTPG   GTPG1 GTPG2 

** SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

** SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 

SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 

RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 



RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 



ME INPUTFIL PISCO96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 

ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

** OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: SO2 ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO PISCO MET/ BASE ELEVATION ASSUMED 150 M  PISCO      24-HOUR 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME  3 24 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

** SO2 EMISSIONS ARE NEGLIGIBLE AS PROVIDED 



** SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 

** SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** SO2 EMISSIONS ARE NEGLIGIBLE AS PROVIDED 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

** SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** SO2 EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 



** SO2 EMISSIONS NOT PROVIDED 

** SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

** SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 

** SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

** SO SRCPARAM     GTDR1      NEG      36.0        810      37.2      4.94 

** SO SRCPARAM     GTDR2      NEG      36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

** SO SRCPARAM     GTPG1     NEG      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG2     NEG      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     NEG      36.0        761      21.8      4.00 

** 



** SO SRCPARAM     DRHTR     NA      35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA      44.0        459      3.1       1.75 

** SO SRCPARAM     HOHTR2    NA      44.0        459      3.1       1.75 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR 24-HR, Q= E.R./24 HR 

** 

** SO SRCPARAM     EMGEN1    0.072     3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.067     3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.031     3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.020     3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.014     3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.0050    3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.0050    3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.0050    3.1         739      57.8      0.215 

 

** 

** SO SRCPARAM     DRYFLARE  NA        150.0       291      0.1       1.42 

** SO SRCPARAM     WETFLARE  NA        150.0       291      0.1       0.915 



** SO SRCPARAM     BOGFLARE  NA        35.0        291      0.1       0.305 

 

 

** SO BUILDHGT GTDR1   36*15.0 

** SO BUILDHGT GTDR2   36*15.0 

** SO BUILDHGT GTPG1   36*15.0 

** SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

** SO BUILDWID GTDR1   36*20.0 

** SO BUILDWID GTDR2   36*20.0 

** SO BUILDWID GTPG1   36*20.0 

** SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

** SO SRCGROUP GTDR   GTDR1 GTDR2 



** SO SRCGROUP GTPG   GTPG1 GTPG2 

** SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

** SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 

SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 

RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 



RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 



ME INPUTFIL PISCO96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 

ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: CO ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO PISCO MET/ BASE ELEVATION ASSUMED 150 M  PISCO  24 HOUR 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME 24 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** CO EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 



SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1      4.17     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2      4.17     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     2.78      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     2.78      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     2.78      36.0        761      21.8      4.00 

** 

** SO SRCPARAM     DRHTR     NA      35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA      44.0        459      3.1       1.75 

** SO SRCPARAM     HOHTR2    NA      44.0        459      3.1       1.75 



** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR 24-HR, Q= E.R./24 HR 

** 

** SO SRCPARAM     EMGEN1    0.33      3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.52      3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.38      3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.38      3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.38      3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.014     3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.022     3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.016     3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.016     3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.016     3.1         739      57.8      0.215 

 

SO SRCPARAM     DRYFLARE  0.40      150.0       291      0.1       1.42 

SO SRCPARAM     WETFLARE  0.069     150.0       291      0.1       0.915 

SO SRCPARAM     BOGFLARE  0.019     35.0        291      0.1       0.305 

 

 

SO BUILDHGT GTDR1   36*15.0 



SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

** SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 



SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 



RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 



RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL PISCO96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 



ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



PERU LNG S.R.L.                      029-4217 
LNG Export Project               July, 2003 
Pampa Melchorita, Perú 
 
 

Golder Associates 

LIMA 



CO STARTING 

CO TITLEONE HUNT CAMISEA: CO ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO LIMA MET/ BASE ELEVATION ASSUMED 150 M  LIMA  1 HOUR 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME 1 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** CO EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 



SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1      4.17     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2      4.17     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     2.78      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     2.78      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     2.78      36.0        761      21.8      4.00 

** 

** SO SRCPARAM     DRHTR     NA      35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA      44.0        459      3.1       1.75 

** SO SRCPARAM     HOHTR2    NA      44.0        459      3.1       1.75 



** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR 1-HR, Q= E.R./1 HR 

** 

** SO SRCPARAM     EMGEN1    0.33      3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.52      3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.38      3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.38      3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.38      3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.33      3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.52      3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.38      3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.38      3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.38      3.1         739      57.8      0.215 

 

SO SRCPARAM     DRYFLARE  0.40      150.0       291      0.1       1.42 

SO SRCPARAM     WETFLARE  0.069     150.0       291      0.1       0.915 

SO SRCPARAM     BOGFLARE  0.019     35.0        291      0.1       0.305 

 

 

SO BUILDHGT GTDR1   36*15.0 



SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

** SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 



SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 



RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 



RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL LIMA96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 



ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

OU MAXTABLE 1 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: CO ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO LIMA MET/ BASE ELEVATION ASSUMED 150 M  LIMA   8 HOUR 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME 8 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** CO EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 



SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1      4.17     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2      4.17     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     2.78      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     2.78      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     2.78      36.0        761      21.8      4.00 

** 

** SO SRCPARAM     DRHTR     NA      35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA      44.0        459      3.1       1.75 

** SO SRCPARAM     HOHTR2    NA      44.0        459      3.1       1.75 



** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR 8-HR, Q= E.R./8 HR 

** 

** SO SRCPARAM     EMGEN1    0.33      3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.52      3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.38      3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.38      3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.38      3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.041     3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.065     3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.047     3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.047     3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.047     3.1         739      57.8      0.215 

 

SO SRCPARAM     DRYFLARE  0.40      150.0       291      0.1       1.42 

SO SRCPARAM     WETFLARE  0.069     150.0       291      0.1       0.915 

SO SRCPARAM     BOGFLARE  0.019     35.0        291      0.1       0.305 

 

 

SO BUILDHGT GTDR1   36*15.0 



SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

** SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 



SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 



RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 



RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL LIMA96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 



ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

OU MAXTABLE 8 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: NO2 ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO LIMA MET/ BASE ELEVATION ASSUMED 150 M  LIMA   ANNUAL 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME PERIOD 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 



 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1     11.22     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2     11.22     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     3.92      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     3.92      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     3.92      36.0        761      21.8      4.00 

** 

SO SRCPARAM     DRHTR     0.31      35.0        502      4.1       1.32 

SO SRCPARAM     HOHTR1    0.59      44.0        459      3.1       1.75 

SO SRCPARAM     HOHTR2    0.59      44.0        459      3.1       1.75 

** 



** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR ANNUAL, Q= E.R. X 100 HR/8760 HR 

** 

**SO SRCPARAM     EMGEN1    4.04      3.1         733      95.8      0.305 

**SO SRCPARAM     EMGEN2    3.76      3.1         744      62.0      0.305 

**SO SRCPARAM     FIREPMP1  1.85      3.1         739      57.8      0.215 

**SO SRCPARAM     FIREPMP2  1.85      3.1         739      57.8      0.215 

**SO SRCPARAM     SEAPMP1   1.85      3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.046     3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.043     3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.021     3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.021     3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.021     3.1         739      57.8      0.215 

** 

** 

SO SRCPARAM     DRYFLARE  0.078     150.0       291      0.1       1.53 

SO SRCPARAM     WETFLARE  0.014     150.0       291      0.1       0.915 

SO SRCPARAM     BOGFLARE  0.003     35.0        291      0.1       0.305 

 

 

SO BUILDHGT GTDR1   36*15.0 



SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

SO BUILDHGT DRHTR   36*15.0 

SO BUILDHGT HOHTR1  36*15.0 

SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

SO BUILDWID DRHTR   36*20.0 

SO BUILDWID HOHTR1  36*20.0 

SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 



SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 



RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 



RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL LIMA96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 



ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

** OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: NO2 ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO LIMA MET/ BASE ELEVATION ASSUMED 150 M  LIMA   24-HOUR 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME 24 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 



 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1     11.22     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2     11.22     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     3.92      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     3.92      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     3.92      36.0        761      21.8      4.00 

** 

SO SRCPARAM     DRHTR     0.31      35.0        502      4.1       1.32 

SO SRCPARAM     HOHTR1    0.59      44.0        459      3.1       1.75 

SO SRCPARAM     HOHTR2    0.59      44.0        459      3.1       1.75 

** 



** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR 24-HR, Q= E.R./24 HR 

** 

**SO SRCPARAM     EMGEN1    4.04      3.1         733      95.8      0.305 

**SO SRCPARAM     EMGEN2    3.76      3.1         744      62.0      0.305 

**SO SRCPARAM     FIREPMP1  1.85      3.1         739      57.8      0.215 

**SO SRCPARAM     FIREPMP2  1.85      3.1         739      57.8      0.215 

**SO SRCPARAM     SEAPMP1   1.85      3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.17      3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.16      3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.077     3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.077     3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.077     3.1         739      57.8      0.215 

** 

** 

SO SRCPARAM     DRYFLARE  0.078     150.0       291      0.1       1.53 

SO SRCPARAM     WETFLARE  0.014     150.0       291      0.1       0.915 

SO SRCPARAM     BOGFLARE  0.003     35.0        291      0.1       0.305 

 

 

SO BUILDHGT GTDR1   36*15.0 



SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

SO BUILDHGT DRHTR   36*15.0 

SO BUILDHGT HOHTR1  36*15.0 

SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

SO BUILDWID DRHTR   36*20.0 

SO BUILDWID HOHTR1  36*20.0 

SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 



SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 



RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 



RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL LIMA96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 



ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: PM10 ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG 

DOWN 

CO TITLETWO LIMA MET/ BASE ELEVATION ASSUMED 150 M  LIMA   ANNUAL 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME PERIOD 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** PM EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

** PM EMISSIONS NOT PROVIDED 

** SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 



** SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 

** SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1      1.11     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2      1.11     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     0.56      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     0.56      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     0.56      36.0        761      21.8      4.00 

** 

** SO SRCPARAM     DRHTR     NA        35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA        44.0        459      3.1       1.75 



** SO SRCPARAM     HOHTR2    NA        44.0        459      3.1       1.75 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR ANNUAL, Q= E.R. X 100 HR/8760 HR 

** 

** SO SRCPARAM     EMGEN1    0.072     3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.067     3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.031     3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.00082      3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.00076      3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.00035      3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.00035      3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.00035      3.1         739      57.8      0.215 

** 

** SO SRCPARAM     DRYFLARE  NA        150.0       291      0.1       1.42 

** SO SRCPARAM     WETFLARE  NA        150.0       291      0.1       0.915 

** SO SRCPARAM     BOGFLARE  NA        35.0        291      0.1       0.305 

 

 



SO BUILDHGT GTDR1   36*15.0 

SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

**SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

**SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 



SO SRCGROUP EMGEN  EMGEN1 EMGEN2 

SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV     30      70    90   100   150 

RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 



RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    260       0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL LIMA96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 



ME SURFDATA  99999  1996            SURFNAME 

ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

** OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: PM10 ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG 

DOWN 

CO TITLETWO LIMA MET/ BASE ELEVATION ASSUMED 150 M  LIMA   24-HOUR 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME 24 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** PM EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

** PM EMISSIONS NOT PROVIDED 

** SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 



** SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 

** SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1      1.11     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2      1.11     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     0.56      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     0.56      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     0.56      36.0        761      21.8      4.00 

** 

** SO SRCPARAM     DRHTR     NA        35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA        44.0        459      3.1       1.75 



** SO SRCPARAM     HOHTR2    NA        44.0        459      3.1       1.75 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR 24-HR, Q= E.R./24 HR 

** 

** SO SRCPARAM     EMGEN1    0.072     3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.067     3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.031     3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.0030      3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.0028      3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.0013      3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.0013      3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.0013      3.1         739      57.8      0.215 

** 

** SO SRCPARAM     DRYFLARE  NA        150.0       291      0.1       1.42 

** SO SRCPARAM     WETFLARE  NA        150.0       291      0.1       0.915 

** SO SRCPARAM     BOGFLARE  NA        35.0        291      0.1       0.305 

 

 



SO BUILDHGT GTDR1   36*15.0 

SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

**SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

**SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 



SO SRCGROUP EMGEN  EMGEN1 EMGEN2 

SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV     30      70    90   100   150 

RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 



RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    260       0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL LIMA96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 



ME SURFDATA  99999  1996            SURFNAME 

ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: SO2 ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO LIMA MET/ BASE ELEVATION ASSUMED 150 M  LIMA   ANNUAL 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME  PERIOD 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

** SO2 EMISSIONS ARE NEGLIGIBLE AS PROVIDED 



** SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 

** SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** SO2 EMISSIONS ARE NEGLIGIBLE AS PROVIDED 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

** SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** SO2 EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 



** SO2 EMISSIONS NOT PROVIDED 

** SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

** SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 

** SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

** SO SRCPARAM     GTDR1      NEG      36.0        810      37.2      4.94 

** SO SRCPARAM     GTDR2      NEG      36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

** SO SRCPARAM     GTPG1     NEG      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG2     NEG      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     NEG      36.0        761      21.8      4.00 

** 



** SO SRCPARAM     DRHTR     NA      35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA      44.0        459      3.1       1.75 

** SO SRCPARAM     HOHTR2    NA      44.0        459      3.1       1.75 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR ANNUAL, Q= E.R. X 100 HR/8760 HR 

** 

** SO SRCPARAM     EMGEN1    0.072     3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.067     3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.031     3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.0054    3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.0038    3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.0014    3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.0014    3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.0014    3.1         739      57.8      0.215 

 

** 

** SO SRCPARAM     DRYFLARE  NA        150.0       291      0.1       1.42 

** SO SRCPARAM     WETFLARE  NA        150.0       291      0.1       0.915 



** SO SRCPARAM     BOGFLARE  NA        35.0        291      0.1       0.305 

 

 

** SO BUILDHGT GTDR1   36*15.0 

** SO BUILDHGT GTDR2   36*15.0 

** SO BUILDHGT GTPG1   36*15.0 

** SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

** SO BUILDWID GTDR1   36*20.0 

** SO BUILDWID GTDR2   36*20.0 

** SO BUILDWID GTPG1   36*20.0 

** SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

** SO SRCGROUP GTDR   GTDR1 GTDR2 



** SO SRCGROUP GTPG   GTPG1 GTPG2 

** SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

** SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 

SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 

RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 



RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 



ME INPUTFIL LIMA96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 

ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

** OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: SO2 ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO LIMA MET/ BASE ELEVATION ASSUMED 150 M  LIMA      24-HOUR 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME  3 24 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

** SO2 EMISSIONS ARE NEGLIGIBLE AS PROVIDED 



** SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 

** SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** SO2 EMISSIONS ARE NEGLIGIBLE AS PROVIDED 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

** SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** SO2 EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 



** SO2 EMISSIONS NOT PROVIDED 

** SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

** SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 

** SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

** SO SRCPARAM     GTDR1      NEG      36.0        810      37.2      4.94 

** SO SRCPARAM     GTDR2      NEG      36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

** SO SRCPARAM     GTPG1     NEG      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG2     NEG      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     NEG      36.0        761      21.8      4.00 

** 



** SO SRCPARAM     DRHTR     NA      35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA      44.0        459      3.1       1.75 

** SO SRCPARAM     HOHTR2    NA      44.0        459      3.1       1.75 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR 24-HR, Q= E.R./24 HR 

** 

** SO SRCPARAM     EMGEN1    0.072     3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.067     3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.031     3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.031     3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.020     3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.014     3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.0050    3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.0050    3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.0050    3.1         739      57.8      0.215 

 

** 

** SO SRCPARAM     DRYFLARE  NA        150.0       291      0.1       1.42 

** SO SRCPARAM     WETFLARE  NA        150.0       291      0.1       0.915 



** SO SRCPARAM     BOGFLARE  NA        35.0        291      0.1       0.305 

 

 

** SO BUILDHGT GTDR1   36*15.0 

** SO BUILDHGT GTDR2   36*15.0 

** SO BUILDHGT GTPG1   36*15.0 

** SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

** SO BUILDWID GTDR1   36*20.0 

** SO BUILDWID GTDR2   36*20.0 

** SO BUILDWID GTPG1   36*20.0 

** SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

** SO SRCGROUP GTDR   GTDR1 GTDR2 



** SO SRCGROUP GTPG   GTPG1 GTPG2 

** SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

** SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 

SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 

RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 



RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 



ME INPUTFIL LIMA96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 

ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 



CO STARTING 

CO TITLEONE HUNT CAMISEA: CO ANALYSIS COLOCATED SRC/WC METEOR/TERRAIN/BLDG DOWN 

CO TITLETWO LIMA MET/ BASE ELEVATION ASSUMED 150 M  LIMA  24 HOUR 

CO MODELOPT DFAULT CONC RURAL 

CO AVERTIME 24 

CO POLLUTID GEN 

CO DCAYCOEF   0.000000 

CO TERRHGTS ELEV 

CO RUNORNOT RUN 

CO FINISHED 

 

SO STARTING 

** 

** Source Location Cards: 

**          SRCID       SRCTYP  XS      YS      ZS 

** 

** USE DUMMY SOURCE NAME "ORIGIN" TO USE FOR DISCPOLR GRID NAME 

** MODELING ORIGIN IS AT LOCAL CENTER 

** 

** SO LOCATION ORIGIN      POINT     0        0     0.0 

** 

** 

SO LOCATION     GTDR1           POINT   0.0     0.0     0.0 



SO LOCATION     GTDR2           POINT   0.0     0.0     0.0 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO LOCATION     GTPG1           POINT   0.0     0.0     0.0 

SO LOCATION     GTPG2           POINT   0.0     0.0     0.0 

** SO LOCATION     GTPG3           POINT   0.0     0.0     0.0 

** 

** CO EMISSIONS NOT PROVIDED 

** SO LOCATION     DRHTR           POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR1          POINT   0.0     0.0     0.0 

** SO LOCATION     HOHTR2          POINT   0.0     0.0     0.0 

** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK & 100 HR/YR MAX 

** 

SO LOCATION     EMGEN1          POINT   0.0     0.0     0.0 

SO LOCATION     EMGEN2          POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP1        POINT   0.0     0.0     0.0 

SO LOCATION     FIREPMP2        POINT   0.0     0.0     0.0 

SO LOCATION     SEAPMP1         POINT   0.0     0.0     0.0 

** 

SO LOCATION     DRYFLARE        POINT   0.0     0.0     0.0 

SO LOCATION     WETFLARE        POINT   0.0     0.0     0.0 



SO LOCATION     BOGFLARE        POINT   0.0     0.0     0.0 

 

** Source Parameter Cards: 

** POINT:   SRCID          QS        HS         TS         VS         DS 

** VOLUME:  SRCID          QS        HS       SYINIT     SZINIT 

** AREA:    SRCID          QS        RH        XINIT      YINIT 

** UNITS:                (g/s)      (m)         (K)       (m/s)      (m) 

** 

** SO SRCPARAM ORIGIN        0.0       10.0        100        10.0     1.00 

** 

 

SO SRCPARAM     GTDR1      4.17     36.0        810      37.2      4.94 

SO SRCPARAM     GTDR2      4.17     36.0        810      37.2      4.94 

** 

** NORMALLY ONLY 2 GTPG OPERATE 

** 

SO SRCPARAM     GTPG1     2.78      36.0        761      21.8      4.00 

SO SRCPARAM     GTPG2     2.78      36.0        761      21.8      4.00 

** SO SRCPARAM     GTPG3     2.78      36.0        761      21.8      4.00 

** 

** SO SRCPARAM     DRHTR     NA      35.0        502      4.1       1.32 

** SO SRCPARAM     HOHTR1    NA      44.0        459      3.1       1.75 

** SO SRCPARAM     HOHTR2    NA      44.0        459      3.1       1.75 



** 

** INTERMITTANT SOURCES OPER. 1 HR/WEEK (1 HR/DAY) & 100 HR/YR MAX 

** 

** FOR 24-HR, Q= E.R./24 HR 

** 

** SO SRCPARAM     EMGEN1    0.33      3.1         733      95.8      0.305 

** SO SRCPARAM     EMGEN2    0.52      3.1         744      62.0      0.305 

** SO SRCPARAM     FIREPMP1  0.38      3.1         739      57.8      0.215 

** SO SRCPARAM     FIREPMP2  0.38      3.1         739      57.8      0.215 

** SO SRCPARAM     SEAPMP1   0.38      3.1         739      57.8      0.215 

** 

SO SRCPARAM     EMGEN1    0.014     3.1         733      95.8      0.305 

SO SRCPARAM     EMGEN2    0.022     3.1         744      62.0      0.305 

SO SRCPARAM     FIREPMP1  0.016     3.1         739      57.8      0.215 

SO SRCPARAM     FIREPMP2  0.016     3.1         739      57.8      0.215 

SO SRCPARAM     SEAPMP1   0.016     3.1         739      57.8      0.215 

 

SO SRCPARAM     DRYFLARE  0.40      150.0       291      0.1       1.42 

SO SRCPARAM     WETFLARE  0.069     150.0       291      0.1       0.915 

SO SRCPARAM     BOGFLARE  0.019     35.0        291      0.1       0.305 

 

 

SO BUILDHGT GTDR1   36*15.0 



SO BUILDHGT GTDR2   36*15.0 

SO BUILDHGT GTPG1   36*15.0 

SO BUILDHGT GTPG2   36*15.0 

** SO BUILDHGT DRHTR   36*15.0 

** SO BUILDHGT HOHTR1  36*15.0 

** SO BUILDHGT HOHTR2  36*15.0 

 

SO BUILDWID GTDR1   36*20.0 

SO BUILDWID GTDR2   36*20.0 

SO BUILDWID GTPG1   36*20.0 

SO BUILDWID GTPG2   36*20.0 

** SO BUILDWID DRHTR   36*20.0 

** SO BUILDWID HOHTR1  36*20.0 

** SO BUILDWID HOHTR2  36*20.0 

 

SO EMISUNIT   0.100000E+07 (GRAMS/SEC)          (MICROGRAMS/CUBIC-METER) 

 

** 

SO SRCGROUP GTDR   GTDR1 GTDR2 

SO SRCGROUP GTPG   GTPG1 GTPG2 

** SO SRCGROUP HTR    DRHTR HOHTR1 HOHTR2 

SO SRCGROUP FLARE  DRYFLARE WETFLARE BOGFLARE 

SO SRCGROUP EMGEN  EMGEN1 EMGEN2 



SO SRCGROUP FIREP  FIREPMP1 FIREPMP2 

SO SRCGROUP SEAP   SEAPMP1 

 

SO SRCGROUP ALL 

 

SO FINISHED 

 

RE STARTING 

RE GRIDPOLR POL1 STA 

RE GRIDPOLR POL1 ORIG         0.0     0.0 

RE GRIDPOLR POL1 DIST            100   200   300   500   600   700   800 

RE GRIDPOLR POL1 DIST            900  1000  1200  1500  2000  3000  4000 

RE GRIDPOLR POL1 DIST           5000  6000  8000 10000 

RE GRIDPOLR POL1 GDIR    36      10    10.00 

RE GRIDPOLR POL1 ELEV     10       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     10      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     10      70    90   100   150 

RE GRIDPOLR POL1 ELEV     20       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     20      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     20      70    90   100   150 

RE GRIDPOLR POL1 ELEV     30       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     30      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     30      70    90   100   150 



RE GRIDPOLR POL1 ELEV     40       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     40      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     40      70    90   100   150 

RE GRIDPOLR POL1 ELEV     50       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     50      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     50      70    90   100   150 

RE GRIDPOLR POL1 ELEV     60       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     60      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     60      70    90   100   150 

RE GRIDPOLR POL1 ELEV     70       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     70      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     70      70    90   100   150 

RE GRIDPOLR POL1 ELEV     80       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     80      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     80      70    90   100   150 

RE GRIDPOLR POL1 ELEV     90       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV     90      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV     90      70    90   100   150 

RE GRIDPOLR POL1 ELEV    100       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    100      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    100      70    90   100   150 

RE GRIDPOLR POL1 ELEV    110       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    110      20    30    40    40    50    50    70 



RE GRIDPOLR POL1 ELEV    110      70    90   100   150 

RE GRIDPOLR POL1 ELEV    120       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    120      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    120      70    90   100   150 

RE GRIDPOLR POL1 ELEV    130       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    130      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    130      70    90   100   150 

RE GRIDPOLR POL1 ELEV    140       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    140      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    140      70    90   100   150 

RE GRIDPOLR POL1 ELEV    150       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    150      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    150      70    90   100   150 

RE GRIDPOLR POL1 ELEV    160       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    160      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    160      70    90   100   150 

RE GRIDPOLR POL1 ELEV    170       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    170      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    170      70    90   100   150 

RE GRIDPOLR POL1 ELEV    180       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    180      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    180      70    90   100   150 

RE GRIDPOLR POL1 ELEV    190       0    10    10    20    20    20    20 



RE GRIDPOLR POL1 ELEV    190      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    190      70    90   100   150 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    200       0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    210       0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    220       0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    230       0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    240       0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    250       0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    260       0     0     0     0 



RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    270       0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    280       0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    290       0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    300       0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    310       0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    320       0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    330       0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    340       0     0     0     0     0     0     0 



RE GRIDPOLR POL1 ELEV    340       0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0     0     0     0 

RE GRIDPOLR POL1 ELEV    350       0     0     0     0 

RE GRIDPOLR POL1 ELEV    360       0    10    10    20    20    20    20 

RE GRIDPOLR POL1 ELEV    360      20    30    40    40    50    50    70 

RE GRIDPOLR POL1 ELEV    360      70    90   100   150 

RE GRIDPOLR POL1 END 

** 

** 

** RE GRIDPOLR POL2 STA 

** RE GRIDPOLR POL2 ORIG         0.0     0.0 

** RE GRIDPOLR POL2 DIST     100   200  300  500 600 700 800 900 1000 1200 

** RE GRIDPOLR POL2 DIST    1500  2000 3000 4000 

** RE GRIDPOLR POL2 GDIR     36     185     5.00 

** RE GRIDPOLR POL2 END 

RE FINISHED 

 

ME STARTING 

ME INPUTFIL LIMA96X.ASC         (4I2,2F9.4,F6.1,I2,2F7.1) 

** ME INPUTFIL ALLWDWS.MET         (4I2,2F9.4,F6.1,I2,2F7.1) 

ME ANEMHGHT   10.000 FEET 

ME SURFDATA  99999  1996            SURFNAME 



ME UAIRDATA  11111  1996            UAIRNAME 

ME WINDCATS    1.54    3.09    5.14    8.23   10.80 

ME FINISHED 

 

OU STARTING 

OU MAXTABLE 24 50 

** OU MAXTABLE ALLAVE 50 

OU RECTABLE ALLAVE FIRST SECOND 

** OU PLOTFILE 1  ALL FIRST  CAPMPR1.PLT 

OU FINISHED 
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Figure 1:  Maximum Total Annual Average NO2 Concentrations (ug/m3) Predicted 

LNG Export Project
PERU LNG  S. R. L.

Pampa Melchorita, Peru   

029-4217
July, 2003

Golder Associates

For the Proposed Project Using Pisco Meteorological Data

NOTE:

1.- THE GRID IS IN THE WGS-84 COORDINATE SYSTEM.
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Figure 2:  Maximum Total 24-Hour Average NO2 Concentrations (ug/m3) Predicted 

LNG Export Project
PERU LNG  S. R. L.

Pampa Melchorita, Peru   

029-4217
July, 2003

Golder Associates

For the Proposed Project Using Pisco Meteorological Data

NOTE:

1.- THE GRID IS IN THE WGS-84 COORDINATE SYSTEM.
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Figure 3:  Maximum Total Annual Average PM10 Concentrations (ug/m3) Predicted 

LNG Export Project
PERU  LNG   S. R. L.

Pampa Melchorita, Peru   

029-4217
July, 2003

Golder Associates

For the Proposed Project Using Pisco Meteorological Data

NOTE:

1.- THE GRID IS IN THE WGS-84 COORDINATE SYSTEM.
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Figure 4:  Maximum Total 24-Hour Average PM10 Concentrations (ug/m3) Predicted 

LNG Export Project
PERU  LNG   S. R. L.

Pampa Melchorita, Peru   

029-4217
July, 2003

Golder Associates

For the Proposed Project Using Pisco Meteorological Data

NOTE:

1.- THE GRID IS IN THE WGS-84 COORDINATE SYSTEM.
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Figure 5:  Maximum Total Annual Average SO2 Concentrations (ug/m3) Predicted 

LNG Export Project
PERU  LNG  S. R. L.

Pampa Melchorita, Peru   

029-4217
July, 2003

Golder Associates

For the Proposed Project Using Pisco Meteorological Data

NOTE:

1.- THE GRID IS IN THE WGS-84 COORDINATE SYSTEM.
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Figure 6:  Maximum Total 24-Hour Average SO2 Concentrations (ug/m3) Predicted 

LNG Export Project
PERU LNG   S. R. L.

Pampa Melchorita, Peru   

029-4217
July, 2003

Golder Associates

For the Proposed Project Using Pisco Meteorological Data

NOTE:

1.- THE GRID IS IN THE WGS-84 COORDINATE SYSTEM.
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Figure 7:  Maximum Total 24-hour Average CO Concentrations (ug/m3) Predicted 

LNG Export Project
PERU LNG  S. R. L.

Pampa Melchorita, Peru   

029-4217
July, 2003

Golder Associates

For the Proposed Project Using Pisco Meteorological Data

NOTE:

1.- THE GRID IS IN THE WGS-84 COORDINATE SYSTEM.



  3
64

00
0

  3
62

00
0

  3
60

00
0

  3
58

00
0

  3
56

00
0

  3
54

00
0

  8540000

  8538000

  8536000

  8534000

  8532000

  8530000

PANAM
ERIC

AN
HW

Y   (SOUTH) 

TO  LIMA

TO  ICA

AREA OF PROJECT

39
5

400

Figure 8:  Maximum Total 8-hour Average CO Concentrations (ug/m3) Predicted 
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Figure 9:  Maximum Total 1-hour Average CO Concentrations (ug/m3) Predicted 
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NOTE:
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1. INTRODUCTION
The primary object of the preliminary noise study of Camisea LNG Export Project is to

• assess noise impact in the plant and on the property line due to the project; and
• recommend the noise control measures for the project.

The noise model for the project was developed using KBR’s Plant Noise Modeling System
(PNMS) combined with commercial software SoundPlan.  The equipment noise level
prediction was based primarily on KBR’s previous project and field experience for similar
design/capacity equipment.  The noise levels were predicted based on normally accepted
levels of installed noise control, typical for facility of this design/capacity at normal
operational conditions.  The predicted noise levels should, therefore, be regarded as
baseline estimates of overall plant noise levels and provide the foundation for detailed
evaluation and optimization of noise control design options for the project.

2. NOISE REQUIREMENTS
The primary community noise requirement for the project is compliance with the World
Bank’s General Environmental Guidelines1 for noise, which state:

“Noise abatement measures should achieve either the levels given
below or a maximum increase in background levels of 3 decibels
(measured on the A scale) [dB(A)]. Measurements are to be taken
at noise receptors located outside the project property boundary.”

Table 1:  COMMUNITY NOISE REQUIREMENTS FROM
WORLD BANK ENVIRONMENTAL GUIDELINES

MAXIMUM ALLOWABLE LOG EQUIVALENT
(HOURLY MEASUREMENTS), dB(A)

Receptor Day
(07:00 – 22:00)

Night
(22:00 – 07:00)

Residential, Institutional, and
Educational 55 45

Industrial, Commercial 70 70

3. NOISE MODELING AND EQUIPMENT NOISE OVERVIEW

3.1 NOISE MODELING
KBR has proprietary software (PNMS), combined with commercial software (SoundPlan), for
the development of the plant noise models and prediction of in-plant and environmental

                                           
1 World Bank Group, Pollution Prevention and Abatement Handbook, General Environmental Guidelines, July, 1998.



Camisea LNG Export Project Job No.: J 6825
Pampa Melchorita, Peru Date: Oct. 2, 2002
Feed Noise Report Page: 4 of 22

sound pressure levels.  The modeling software follows the prediction methodology defined by
EEMUA and CONCAWE2, the oil companies' European organization for environmental and
health protection.  This software was used in the noise level predictions for both in plant and
property line.  The in-plant noise prediction follows the general prediction method and the
community noise prediction follows the CONCAWE method.

3.2 EQUPMENT NOISE DATA
Equipment noise limits for the project were based on a general requirement of 85 dB(A) @ 1
meter from equipment casings or surfaces. The noise levels were predicted based on
normally accepted levels of installed noise control, typical for facility of this design/capacity
at normal operational conditions. This is consistent with KBR’s previous project and field
experience for similar design/capacity equipment.

The preliminary plant noise model for the project was developed based on the available
equipment load, design, and layout data along with estimated noise data from field and
previous project experience.  The noise model included the following noise sources:

• Pumps and drivers

• Compressors and drivers

• Compressor suction/discharge, and recycle piping

• Air coolers

• Generators and drivers

• Fired Heaters

It should be noted that the noisy valves and their downstream piping were not included in
the noise model.  They should be included when the project proceeds to detailed
engineering phase and valve data becomes available.

The above equipment noise levels were estimates.  The review and verification of all vendor
noise data on the project will follow normal procedures and the guidelines.  Noise data
review will take place, as the project proceeds and vendor data becomes available.

4. PREDICTED NOISE CONTOUR MAPS
The noise contour maps shown in Appendix A are based on the noise control procedures
recommended in Section 5, Recommendations of Noise Control.

The noise contour maps shown in Appendix A are drawn in 5 dB(A) increment, starting at 40
dB(A).  Note that the thin line in each colored area denotes the 2.5 dB(A) increment contour
within that colored area.

The predicted noise contour maps for Process Train #1 Area are shown in Figures 1.1, 1.2,
&1.3, Appendix A.

                                           
2
 CONCAWE Report 4/81 "The Propagation of Noise from Petroleum and Petrochemical Complexes to Neighboring

Communities", 1981.
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The predicted noise contour maps for Power Generation Area, Utilities Area, B.O.G.
Compressor & LNG Storage Tank Areas, and Flare Drum Area are shown in Figures 1.4,
1.5, 1.6, & 1.7 in Appendix A.

The predicted noise contour map for property line is shown in Figure 2, Appendix A.

5. RECOMMENDATIONS OF NOISE CONTROL
The following noise control treatments are recommended for the project:

1) No acoustic enclosures for MR and Propane compressors
2) No acoustic enclosures for B.O.G. compressors
3) No acoustic enclosure for recycle compressor
4) Acoustic enclosures for the gas turbines of MR and Propane compressors
5) Acoustic enclosures for the generator and their turbine drivers
6) Acoustic insulation for suction/discharge piping and recycle piping of MR and

Propane compressors
7) Acoustic insulation for suction/discharge piping and recycle piping of the recycle

compressor
8) Acoustic insulation for suction/discharge piping and recycle piping of B.O.G.

compressors
9) Acoustic insulation for intake ducting and discharge piping of air compressors
10) Acoustic insulation on noisy control valves and their downstream piping
11) Inlet and exhaust silencers for the gas turbines of MR and Propane compressors
12) Inlet and exhaust silencers for the generator gas turbines

The acoustic enclosures in items 4) and 5) have a noise level of 90 dB(A) @ 1 meter from
the enclosure.
The acoustic insulation material and thickness are defined in the project class V
specification.
Note that these noise treatments were reflected in the noise modeling. Deviations from
these noise abatements may result in higher noise levels both in the plant and on the
property line than those predicted.

6. RECOMMENDATION OF “RESTRICTED AREAS”
The predicted in-plant noise levels are consistent with KBR experience and are typical for a
facility of this size/capacity.  In this context the plant areas where noise levels predicted to
exceed 85 dB(A) are typical for facility of this type and design. It is normal practice to
designate these areas as "Restricted Areas" where appropriate warning signs are erected
and hearing protection is used to reduce employee exposure to high noise levels.

Based on the findings of the preliminary noise study the following "Restricted Areas" are
recommended:
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• Restricted Area for Process Train #1 Area, Figure 3.1, Appendix B

• Restricted Area for Compressor Platform, Figure 3.2, Appendix B

• Restricted Area for Air Cooler Platform, Figure 3.3, Appendix B

• Restricted Area Power Generation Area, Figure 3.4, Appendix B

• Restricted Area for Utility Area, Figure 3.5, Appendix B

• Restricted Area for B.O.G. Area, Figure 3.6, Appendix B

It should be noted that these “Restricted Areas” were based on the preliminary design and
layout information.  Any change in the equipment can result in changes to the “Restricted
Areas”.  The extent of these "Restricted Areas" should be determined, as detailed design
information (e.g. actual equipment noise data, piping layout, control valve noise data etc.)
becomes available.
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FIGURE 1.1:  PREDICTED IN-PLANT NOISE LEVELS FOR THE PROCESS TRAIN #1 AREA
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FIGURE 1.1: PREDICTED IN-PLANT NOISE LEVELS FOR
                    THE PROCESS TRAIN #1  AREA

Camisea LNG Export Project, Camisea LNG (Holding) Company
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FIGURE 1. 2: PREDICTED IN-PLANT NOISE LEVELS FOR THE COMPRESSOR PLATFORM
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FIGURE 1.2: PREDICTED IN-PLANT NOISE LEVELS  FOR THE
                     COMPRESSOR  PLATFORM
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FIGURE 1. 3: PREDICTED IN-PLANT NOISE LEVELS FOR THE AIR COOLER AREA
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FIGURE 1. 4:  PREDICTED IN-PLANT NOISE LEVELS FOR THE POWER GENERATION AREA
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FIGURE 1. 5:  PREDICTED IN-PLANT NOISE LEVELS FOR THE UTILITIES AREA
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FIGURE 1. 6:  PREDICTED IN-PLANT NOISE LEVELS FOR B.O.G. AREA
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FIGURE 1. 7: PREDICTED IN-PLANT NOISE LEVELS FOR THE FLARE DRUM AREA
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FIGURE 2.  PREDICTED COMMUNITY NOISE LEVELS FOR THE PROPERTY LINE
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FIGURE 3. 1  “RESTRICTED AREA” FOR PROCESS TRAIN #1 AREA
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FIGURE 3. 2  “RESTRICTED AREA” FOR THE PROCESS TRAIN #1 COMPRESSOR PLATFORM
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FIGURE 3. 3  “RESTRICTED AREA” FOR THE PROCESS TRAIN #1 COMPRESSOR PLATFORM
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FIGURE 3. 4  “RESTRICTED AREA” FOR THE POWER GENERATION AREA

AREA

GAS INLET

P-6401A

P-6501A

P-6501B

L-6401

T-6402

T-6501

L-6501

GD-6601

M
A

IN
 PO

W
ER

 G
EN

ER
A

TIO
N

 SU
B

STA
TIO

N

E-4001

FU
TU

R
E

V-6602B

TR
A

N
SFO

R
M

ER
S

W
A

TER
 TR

EA
TM

EN
T A

R
EA

U/G
 CABLE

SHELTER

L-6304

A-7003

A-7015

P-6401B
L-6303

8121A

ROAD N. 62500  M.L.  DWG.  40-EM-51-01

V-6602A

L-6602A/B

(6 M WIDE)

(6 M
 W

ID
E)

R
O

AD
 E. 370500  D

W
G

. LIM
IT

POWER GEN.
FU

TU
R

E

L-4001

G
-4001 

G
-4002 AREA

GAS INLET

T-4001
G

D-4001

G
-4003

FU
TU

R
E

NOISE & VIBRATION TEAM
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FIGURE 3. 5  “RESTRICTED AREA” FOR THE UTILITIES AREA
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FIGURE 3. 6  “RESTRICTED AREA” FOR THE B.O.G. AREA
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CONTINGENCY PLAN 
LNG EXPORT PROJECT, PAMPA MELCHORITA 

PERU 
 
 
 

1. INTRODUCTION 
 
 A Contingency/Emergency Plan of the project is a prevention tool to counteract the effects that 

may arise from emergencies caused by accidents, fires, natural phenomena or sabotage.  The 

event must be controlled during all stages of the project’s development and within its area of 

influence. 

 

 This Contingency Plan establishes general criteria on the organization and duties of the 

personnel who will be in charge of controlling emergencies so as to enable them to adopt 

measures to reduce potential damage to own personnel, third party personnel, the public in 

general and facilities.  It also establishes guidelines for communicating  with the competent 

Authorities and making arrangements to obtain foreign assistance if required. 

 

 Pursuant to Article 23 of Supreme Decree 046-093-EM, in the future the referred Contingency 

and Emergency Plan must be developed in detail, containing specific procedures, personnel and 

equipment to control spills, fires and emergencies and shall be submitted to the General 

Hydrocarbon Bureau of the Ministry of Energy and Mines for its approval through the 

respective Ministerial Resolution; to OSINERG for its information and to the General Harbor 

Masters’ and Coastguard Bureau who will approve the respective Contingency Plan for the case 

of spills in the sea. 

 

2. OBJECTIVES 

 The main objective of this Plan is to establish the general guidelines for the actions to be taken 

in the event of fires, explosion, emergencies, accidents or hydrocarbon spills/leaks and spills of 

process chemicals, natural disasters and sabotage, aimed at minimizing their effects and 

consequences, in order to protect: 
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- The physical integrity or the lives of own or third-party personnel present in the company’s 

facilities. 

- The physical integrity or the lives of the residents of the Company’s Housing Complex. 

- The physical integrity or the lives of the residents of the geographical areas near the 

project’s area of influence. 

- The physical integrity of the Company’s properties or assets. 

- The physical integrity or the lives of the ecological systems located in the surroundings of 

the company’s facilities. 

 

 The Contingency Plan will be applied in the process area, the natural gas receiving area, LNG 

storage and dispatch, industrial services, administration buildings and residential housing area, 

in view that they are located in the area of influence. 

 

 A complementary objective is to establish the Notification Procedure to be followed between 

Company personnel and with Government Entities. 

 

3. RISK SITUATIONS 

 The future natural gas liquefaction plant will be located off Km. 167 and 170 of the South Pan 

American Highway and will be built in accordance  with the applicable international standards 

and the national Legislation currently in force. 

 

 The natural gas will be received at the plant through a branch of the main pipeline coming from 

Camisea to Lima.  Once received, the gas will undergo the following processes: purification, 

refrigeration, liquefaction, compression, LGN storage and dispatch for exportation through its 

own maritime terminal located at Playa Melchorita. 

 

 The Plant is located in an area of high seismic activity in accordance with the zoning of the 

Geographical Institute of Peru. 

 

 Due to the characteristics of the project, the contingencies that could arise are the following: 
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3.1 Internal Risks 

 

 Risks arising from operational conditions or human error that could result in personal 

accidents, spills or fires, such as: 

 

- Uncontrolled gas leak (non-liquefied natural gas, liquefied natural gas, refrigerant 

gases, ethylene and propane) into the atmosphere. 

- Fire / explosions. 

- Hydrocarbon or by-product spills (gasoline, diesel). 

- Chemical product spills (Methyl Dietanolamine aMDEA, Amerel 1500 foam, 

Therminol 55 heating fluid, Sodium Hypochlorite). 

- Occupational accidents (serious or fatal), due to product contamination, failure to 

comply with operating rules and procedures, negligence of the personnel, falls, 

internal traffic accidents, burns, acts of God, bad use of equipment and personal 

protection items. 

- Environmental Contamination (due to gas leaks into the environment, product spills 

on land an in the sea). 

 

3.2 Natural Risks 

 Natural risks that may affect the facilities and their resulting damage to property and the 

personnel. 

- Strong earthquake 

- Tsunamis (floods) 

 

3.3 External risks 

 Risks arising from delinquent actions, terrorism or vandalism. 

 

3.4 Personnel Transportation Risks 

 All personnel of the Plant must be instructed that in the event of automobile accidents 

while the personnel is being transported to/from the Plant, using own or third-party 

transportation contracted by the company, they must immediately notify the 

Environment, Health and Safety Environment Department (EHS) so that it will provide 

the necessary assistance for the injured, and proceed to issue notices not only to the 
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health care centers but also to external support institutions (National Police, Fire 

Fighters, etc.). 

 

3.5 Risk management 

 The management of contingencies at the natural gas liquefaction export plant is based 

on: 

 

- Early detection (alarms, detectors, setting off of safety elements); 

- Immediate automatic reaction (feed shut-off valves, either of the fluid, electric 

process or other). 

- Confinement of emergency area.  

- Application of the adequate response procedure 

- Follow-up and monitoring 

 

4. DESCRIPTION OF THE ORGANIZATION AND FUNCTIONS 

 

4.1 Scope 

 The organization chart to be prepared must include the personnel working in the Plant 

(operations, maintenance and administration, vigilance personnel and external 

communications with institutions from the area of influence of the Province of Cañete, 

such as, the Voluntary Fire Fighters Corps,  Civil Defense and Assistance Centers or a 

quick means of evacuation to protect the lives of personnel through the use of a 

helicopter or ambulance to a larger hospital such as the Rebagliati or Almenara 

Hospitals in the City of Lima (since they are more implemented and have adequate 

infrastructure for helicopter landing). 

 

 Depending on the magnitude of the emergency, it must be first controlled using the 

adequate means available in each area of the Plant, with the assistance of other areas 

and, in more serious cases, external assistance will be requested such as the Fire 

Fighters, Civil Defense, the National Police and Assistance Centers from the Province 

of San Vicente de Cañete, who will determine whether it is necessary to obtain support 

from other larger hospitals in the city of Lima. 
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 The organization must group the personnel in accordance with their authority and 

duties. 

 

4.2 Response levels 

 Two levels of response must be contemplated: 

a) With own personnel  

b) With external government cooperation, such as Civil Defense, Fire Fighters, 

National Police, High Ranking Assistance Centers and the Government 

Attorney General’s Office. 

 

4.3 Response Strategy 

 Upon the occurrence of the emergency, the Plan will be developed under the following 

conditions: 

 First Stage: Notification 

 Second Stage: Initial assistance/rescue 

 Third Stage: Response operations 

 Fourth Stage: Evaluation of the Plan and damages 

 

4.3.1 First Stage: Notification 

 Internal Communication 

 Radio communication systems, channels and frequencies will be 

established for the command post, alternative posts and for the 

personnel that forms part of the response Brigade. 

 

 Furthermore, message forms will be established to record at least the 

following information: Name of informant, location and place of the 

emergency, number of people affected and, if possible, an estimate of 

the type of injuries and/or damages, among others. 

 

 External Communication 

 a) The following official OSINERG forms must be used: 
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Form Description 
OSINERG-SGUR-0002-GH 
 

Minor or serious accident report within 
72 hours following the occurrence 
thereof. 

OSINERG-SGUR-0003-GH 
 

Fatal Accident Preliminary Report 
within 24 following the occurrence 
thereof. 

OSINERG-SGUR-0004-GH 
 

Preliminary report of crude oil or by 
products spill or leak 

OSINERG-SGUR-0005-GH 
 

Report of crude oil or by products 
spill or leak 

OSINERG-SGUR-0006-GH 
 

Preliminary Report of Threat-Fire – 
Fire/Explosion 

OSINERG-SGUR-0007-GH 
 

Report of Threat-Fire – Fire/Explosion 

 

b) In the event of spills, leaks or discharges into the sea or the 

beach, the Harbor Master’s Office of the area of influence 

must be informed through the fastest means: telephone and 

fax; and also using the forms of the General Harbor Master’s 

and Coast Guard Bureau. 

c) Local Authorities will be advised by telephone (both Fire 

Fighter’s Company No. 49 of Cañete, Civil Defense, Essalud 

Hospital, Rezola Hospital). 

d) In the case of serious or fatal accidents, the Government 

Attorney General’s Office and the National Police will be 

notified in coordination with the Legal Counsel. 

e) The relatives of the injured person, as soon as he is evacuated 

to a hospital. 

f) To the extent possible, the press will be notified after the 

accident has been investigated and by the person designated 

by Management. 

g) In the case of an accident that has affected the facilities, the 

Insurance Company will be notified in Coordination with the 

Administration and Finance Management. 
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4.3.2 Second Stage: initial assistance / rescue 

 A joint evaluation will be made of the status of the event, the 

conditions of the site, the environmental characteristics that warrant a 

safe development of rescue actions, first aid and transportation of the 

injured to a medical unit. 

 

 Strategies will be adopted to determine own material and human 

resources to be required, the deployment of the resources to the 

emergency location, as well as the estimated response time. 

 

 Trained emergency teams must be prepared to act as required, and a 

reserve team must be available.  All personnel who are not essential to 

fight the emergency must be evacuated to a safe place where there 

must be communication equipment available to count the number and 

condition of the personnel. 

 

 In the event of fire, the execution or fighting phase will be 

implemented immediately. 

 

4.3.3 Third stage: Response Operations 

 Response Operations refer to: 

- Fire fighting using extinguishers or pressure water network or 

foam. 

- Spill control (of lubricants or fuel using absorbing material) or 

confinement. 

- Dispersion of LNG gas clouds. 

- Access control to affected area. 

- Medical assistance and evacuation of injured personnel. 

- Evacuation of all personnel if their lives are in danger (in the event 

of earthquakes, tsunamis or other factors). 

- Application of a monitoring program and an mitigation plan. 
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 Response guide.  In the future, the Contingency/Emergency Plan will 

apply the specific response procedure for each emergency, which 

procedure will be described in detail and in a language that is easy to 

understand.  It will form part of the documents to be delivered during 

the induction process and there will be at least 2 drills per year in order 

to keep the personnel trained. 

 

 The communication chain with information on contacts and 

notifications must be established and maintained. 

 

 Furthermore, the logistic chain to replace equipment and consumables 

must be established, determining a minimum stock at the Plant, which 

for the case of fire must be in line with the risk study and the list of 

suppliers containing the contact name, address and telephones 

available on a 24-hour basis the 365 days of the year. 

 

4.3.4 Fourth Stage: Evaluation of the Plan and of damages 

 Once response operations have concluded, the development and results 

of the Plan must be evaluated in order to issue recommendations that 

allow correcting deficiencies for the purpose of improving response 

operations.  These recommendations will then form part of revision 

and subsequent annual approval of the Contingency and Risk 

Prevention Manual. 

 A record of damages will be prepared as part of the final emergency 

report. The resources used, lost and recovered will be detailed in said 

register. 

 

5. TRAINING AND COACHING 

 The Plant and Terminal will have a: (i) Distributed Control System to monitor and control the 

plant process and operation, (ii) a fire and gas detection and alarm system, and (iii) an 

emergency shut off system.  Each of these systems will be separated from each other, to provide 

data and communication transmission. 
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 A permanent fire fighting system will be installed, which shall include fire fighting water, foam 

generators and CO2 extinguishers.  The personnel will be trained in the use and operation of 

said systems. 

 

 Equipment such as fire trucks, fire fighting equipment, medical hospital equipment, ambulances 

and environmental protection and spill control equipment will also be provided so that they will 

be  available in the event of an emergency. 

 

 The aim is to instruct all personnel on the operation of this equipment and on the procedure to 

be followed in the event of spills, fire or explosions. 

 

 In order to fulfill this objective, emergency drills will be carried out at least twice a year, which 

will allow the personnel to carry out and learn the actions they must take and the attitude they 

must have in the face of real emergency situations. 
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GENERAL ORGANIZATION FOR CONTINGENCIES  

 
CONTINGENCY PLAN LEADER 

 

PUBLIC RELATIONS SUPPORT 

Public Relations Manager 
Industrial Relations Manager 

 

HEAD OF EMERGENCY OPERATIONS 

Operations Manager 

EMERGENCY OPERATIONS 
SUPERVISOR 

 
• Process area 
• Service Area 
• LNG Storage 
• LNG Terminal and Shipment 
 

INDUSTRIAL SERVICES 

Supervisor of operators on shift 
 

MARITIME FACILITIES 

Supervisor of Operator and Tug 
Boat Shift 

 

LOGISTIC SUPPORT 

• Head of Maintenance 
• Maintenance Personnel 
• Administrative Support 

Group 
• Head of Procurement 
 

PERSONNEL SAFETY 
SUPERVISOR 

 

FIRE BRIGADE 

• Safety Supervisor 
• Responsible for Fire 

Fighting Shift 
• Fire Fighting Brigade 

Personnel 

ENVIRONMENT, HEALTH 
AND SAFETY MANAGER 

(EHS) 
 

MEDICAL SERVICES 

• Labor Health Supervisor 
• Physician 
• Male nurse on shift 
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EMERGENCY TELEPHONE DIRECTORY  

EXTERNAL NOTIFICATION  

ENTITY TELEPHONE NO. 
COMPAÑÍA DE BOMBEROS N°49 DE CAÑETE 
SWITCHBOARD 
 
CAPTAIN  (José Navarro Fernández) 

581-2004, 581-1144 
 
 

9-864-6365 
DEFENSA CIVIL CAÑETE SWITCHBOARD 
 
CIVIL DEFENSE TECHNICAL SECRETARY 
(Mr.Carlos Reyes Jiménez). 
 
CIVIL DEFENSE PRESIDENT – MAYOR 
SAN VICENTE DE CAÑETE MUNICIPALITY (Mrs. 
Rufina Levano Quispe) 

 

581-2387 
 
581-2963 
 
 
581-2583 

 

PERUVIAN NATIONAL POLICE 
(Head Col. Miguel Angel Zuloeta Gutierrez) 

 

581-2024, 581-3231 
 

ESSALUD CAÑETE (Level No. 2 Hospital) 
SWITCHBOARD 
DIRECTOR ESSALUD (Dr. Carlos Cuadros Luncor) 

 

581-2168, 581-2062 
 
581-2047 

 
REZOLA HOSPITAL 
EXECUTIVE DIRECTOR (Dr.José Zolano Gutierrez). 

 

581-1349 
581-2010 

 
REBAGLIATI HOSPITAL (ESSALUD) 
ALMENARA HOSPITAL (ESSALUD) 
(Higher Rank Hospitals) 

 

265-4901 
324-2983 

 

OFFICE OF THE PROVINCIAL PROSECUTOR’S 
OFFICE CAÑETE (Government Attorney’s Office) 

 

581-2354, 581-3305 
 

GENERAL HYDROCARBON BUREAU (DGH) 
 

475 - 7674 
 

OSINERG 219 - 3400 
 

 Note: The names of the individuals presiding over these Institutions will be updated in 

the Operations Contingency Plan. 



“PERU LNG COMPANY” 
PAMPA MELCHORITA - PERU 

CONTINGENCY PLAN TO  

CONTROL AND FIGHT 

HYDROCARBON SPILLS AND LIQUEFIED 

NATURAL GAS (LNG) LEAKS IN THE 

MELCHORITA MARITIME TERMINAL 

APPROVED BY :   .....................................  

SIGNATURE:   ..................................... 

TITLE    :  ..................................... 

DATE    :   .....................................  
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1. INTRODUCTION  

 

The Project 

 

PERU LNG S.R.L. is a company engaged in the performance of hydrocarbon activities in Peru, which 

includes the implementation of a project to export Liquefied Natural Gas (“LNG”) to the US west coast, 

using for such purpose Natural Gas extracted from the Camisea fields. 

 

In order to carry out this Gas export project (LNG), PERU LNG S.R.L., plans to build a natural gas 

liquefaction plant and related export facilities in a 521-hectare plot of land known as Pampa Melchorita, 

located between the Pacific Ocean and the current South Pan American Highway, between km 167 and 

170 thereof, in the district of San Vicente, province of Cañete, department of Lima. 

 

Contingency Plan 

 

This Plan has been prepared in accordance with the guidelines for the preparation of contingency plans 

to address spills of hydrocarbons and other hazardous substances into the sea, rivers or navigable lakes, 

contained Directorial Resolution No. 0497– 98/DGH dated December 1, 1998, issued by the General 

Bureau of Harbor Masters’ and Coastguards and the requirements of  Regulation 26 of Annex I of the 

International Convention for the Prevention of Pollution from Ships, 1973, as modified by the Protocol 

of Annex I, 1978 relating thereto (MARPOL  73/78). 

 

The purpose of the plan is to provide orientation and make the Terminal personnel and the personnel 

working in the tugboats familiar with the actions and procedures to be followed to prevent, mitigate and 

fight a spill of hydrocarbons and hazardous substances into the sea. 

 

The Plan contains very useful information on LGN, since the main purpose of the terminal is to load this 

product onto ships berthing in its wharf.  This information ranges from its physical properties to health 

care in the event of exposure thereto. 

 

It is important to mention that this plan only applies to spills involving Diesel 2, which is supplied to the 

terminal tugboats, and not to LNG leaks, since it evaporates quickly into the environment. However, 

safety measures relevant to this product have been included. 
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The Plan contains the detailed organization, information and instructions for its implementation. 

 

This Contingency Plan has been approved by the Administration; therefore every change will be 

registered in the Register of Changes and Revisions attached to this Plan.  The Pisco Harbor Master’s 

Office must be informed, as contemplated in the regulations on this matter. 

 

2. CONTENTS OF THE PLAN 

 

 2.1 NAME OF THE TERMINAL  

 

 Name       :   Melchorita Maritime Terminal  

  Legal Address    :   Av. Víctor Andrés Belaunde Nº 147 

       Vía Principal 140 

       Torre Real 6, office 503    

San Isidro, Lima 27 Peru  

 

   Telephone number   :   (51 - 1) 611 - 5115  

 Fax Number    :    (51 - 1) 611 - 5102  

 
 2.2 LOCATION OF THE TERMINAL  
 

   Location  :  Offshore the Melchorita Beach 

        Cañete – Lima – Perú 

        Km 169 of the South Pan- 

        American Highway 

   Telephone Number :  

   Fax Number  : 

 

 2.3 NAME OF THE TERMINAL SUPERINTENDENT  

 

   Operations Manager : 

   Address  : 

   Telephone Number :  
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 2.4 CHANGE REGISTRATION FORM  

 

CHANGE NO. Page(s) changed or Affected Party(ies) Date of Change 
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SECTION  :  B 
RESPONSE OPERATIONS 
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1. NOTIFICATION PROCEDURE  

 

 1.1. PARTIES TO BE NOTIFIED  

 

1.1.1 THE QUALIFIED PERSON to be notified in the event of a spill or threatened spill 

will be: 

 

 Name   : 

 

 Title   : Terminal Superintendent 

 

 Telephone Number : 

 

1.1.2 THE ALTERNATES  to be notified are: 

 

 Name   : 

 

 Title   : Operations Superintendent 

 

 Telephone Number : 

 

 Name   : 

 

 Title   : Head of the Safety and Environmental 

     Protection Unit 

 Telephone Number : 

 

1.1.3 RESPONSE PERSONNEL 

 

 All personnel working in the Terminal, who shall be duly instructed to address spills or 

leaks; the Personnel from the THREE (03) tugboats that provide 24-hour support.  They 
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will act in accordance with their duties and responsibilities described in item F of part 3 

of Section B. 

 

1.2 WHEN TO NOTIFY:  

 

 A notice must be given when there is knowledge of and/or when there is an actual or 

threatened hydrocarbon spill, that may affect the sea environment or other sensitive 

areas of the zone. 

 

 It must also be kept in mind that this notice will be given when there is an actual or 

probable spill. 

 

A. Actual Spill: 

 A hydrocarbon or hazardous substance discharge resulting from damages to the 

transfer facilities found in the terminal bridge, wharf loading equipment or 

vessel equipment. 

 

 A hydrocarbon or hazardous substance spill during normal tugboat fueling 

operations. 

 

B. Probable Spill: 

 

 Whenever damages or breakdowns occur in the  plant or transfer facilities or in 

the dock’s loading system that may affect its safety and that of the terminal, 

such as running aground, fire, explosion, floods, etc. 

 

 Structural damages to the facilities of the terminal bridge and in the dock itself, 

that may affect the equipment and necessary elements used in hydrocarbon 

transfer. 
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1.3 HOW TO NOTIFY  

 Any tugboat crew member as well as the personnel assigned to the Wharf and 

in the ship during LNG loading operations, and in the utility dock during diesel 

2 loading operations, who notices a possible or actual spill, will immediately 

contact the Supervisors of the plant and terminal operations shift by radio or 

simultaneously giving a sound signal from the ship indicating an emergency 

due to a spill or leak in order to immediately stop pumping diesel 2 or LNG, as 

the case may be. 

 

 Once pumping has been stopped, the Plant Shift Supervisor will advise the 

Operations Manager and/or the Head of the Safety and Environmental 

Protection Unit of this event, who will verify the information and assess the 

magnitude of the spill an is projections as well as actual and potential damages.  

He will contact the Pisco Harbor Master’s Office through the fastest means 

available, in order to apply the contingency Plan, if necessary. 

 

 The Superintendent of the Terminal will deliver to the Pisco Harbor Master’s 

Office a preliminary report of the spill or leak in the duly completed 

Notification Form within a term of no more than 24 hours following the spill.  

Furthermore, the corresponding spill forms will be submitted to OSINERG, 

within the same term as above, and also advising of the incident by phone and 

fax. 
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1.4  AUTHORITIES AND ENTITIES TO BE NOTIFIED 

ENTITY TEL. VHF FAX EMAIL 

CALLAO Harbor Master’s 

Office 

    

PISCO Harbor Master’s 

Office 

    

Civil Defense of the 

CAÑETE Municipality 

    

Civil Defense of the LIMA 

Municipality 

    

Civil Defense of the 

CHINCHA Municipality 

    

Civil Defense of the PISCO 

Municipality 

    

CAÑETE Ecological Police 

 

    

CHINCA Ecological Police     

OSINERG     
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  1.5 NOTIFICATION FORM  

   Ministry of Defense     Report on Crude Oil  
   General Harbor Masters’ and Coastguard Bureau  and by-products  
          Spill 

DATE 
REPORT  
OFFICE DATE                (INDICATE EQUIPMENT) 

THE OCCURRENCE 

DATE  TIME  TYPE 
PRODUCT 
CHARAC.   QTY.    SPILLED 
(M3) 
TIME OF LOSS AND TENSION OF AREA INVOLVED (M2) 
ENVIRONMENTAL CONDITIONS 
AIR  (Temp)  WINDS  (Speed)   KNOTS 
(Direction) 
WEATHER FORECAST 
CURRENTS   (Speed)     KNOTS 
(Direction) 
SPILL POSITION 
Location 
 
LONGITUDE    LATITUDE 
 
DIRECTION AND SPEED (Degrees and Knots) 
LENGTH AND WIDTH OF THE STAIN (Miles) 
SPILL SOURCE (Well, submarine line, B/T, etc.) 
HOW WAS IT DETECTED 
 
PRIMARY CAUSES OF THE SPILL 
 
OPERATING CONTROL AND RECOVERY ACTIONS ADOPTED 
 
QUANTITY RECOVERED 
ACTION TAKEN IN RESPECT OF RECOVERED PRODUCT 
 
DESCRIPTION OF THE AREA AFFECTED (JUNGLE, BEACHES, ROCKS, 
RIVERS, etc.). 
 
MITIGATION WORK CARRIED OUT AND FINAL CONDITION OF THE AREA 
 
REHABILITATION PROGRAM TO BE IMPLEMENTED 
 
RECOMMENDATIONS AND/OR WARNING 
 
COULD THE SPILL HAVE BEEN AVOIDED              YES  NO 
                  (    )                  (    ) 



PERU LNG S.R.L.  
LNG Export Project                     July 2003 
Pampa Melchorita, Peru   Annex 4 
_____________________________________________________________________________________________ 
 

Monitoreo Ambiental e Investigación de Impactos S:A.. 
 

14 

COULD IT HAVE BEEN DETECTED EARLIER               YES    NO 
                      (    )                  (    ) 
 
IS THERE A CONTINGENCY PLAN IN PLACE               YES  NO 
                       (    )                 (    ) 
 
ARE CONTROL AND CLEAN-UP TECHNIQUES  
KNOWN         YES  NO 
                       (    )                 (    ) 
 
IS CONTROL EQUIPMENT IN CONDITIONS FOR USE    YES  NO 
                         (    )              (    ) 
 
IS THE PERSONNEL FAMILIAR WITH THE  
CONTINGENCY PLAN                                                         YES  NO 
                       (    )                (    ) 
 
WHERE DISPERSANTS APPLIED                                      YES   NO 
                       (    )                 (    ) 
 
WAS COORDINATION MADE WITH THE 
HARBOR MASTER’S OFFICE                                             YES    NO 
                       (    )                  (    ) 
 

COST IN DOLLARS 

DIRECT 

PRODUCT SPILLED 
EQUIPMENT OR SYSTEM REPAIR 
CLEAN-UP AND RECLAMATION WORK 
INDEMNITY TO THIRD PARTIES 
TOTAL: 

INDIRECT 

DEFERRED PRODUCTION 
LOSS OF PROFIT 
FINES 
OTHERS (SPECIFY) 
TOTAL 

 

COMPANY 
 
REPRESENTATIVE  (NAME AND SIGNATURE) 
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  1.6  PRELIMINARY REPORT OF THE SPILL OR LEAK OF C RUDE OIL OR  

       BY-PRODUCTS   OSINERG 

N  
Year  

  
OSINERG 
Code 

 

   
   1. TYPE 

RIVER (  ) IN THE 
SEA 

(   ) ON 
LAND 

(  ) OTHERS (  ) Explain 

 
   2.  COMPANY DATA 

Firm name:     RUC: 

Activity :     Location: 

Legal Address 

   3.  SPILL OR LEAK INFORMATION   

DATE: TIME: TYPE OF PRODUCT: 

PLACE QUANTITY (Bbl) (cubic feet) 

TIME OF THE LOSS: AREA INVOLVED (m2) 

HOW WAS THE SPILL DETECTED 

DESCRIBE HOW IT OCCURRED: 

   4.   THE REPORT 

RESPONSIBLE ENGINEER: 

SIGNATURE: 

 

----------------------------- 

Names and Surnames 

LEGAL REPRESENTATIVE: 

SIGNATURE: 

 

----------------------------- 

Names and Surnames 

  OSINERG SGUR 004 G11 

NOTES: 
1.- According to Article 27 of Supreme Decree 029-97-EM, emergencies 
(hydrocarbon leaks or spills) must be reported to OSINERG by phone or fax 
within 24 hours following the occurrence (Form OSINERG-SGUR-004-GH)  

2. Thereafter, once the investigation has been made, an amplified report of the 
spill and its consequences must be delivered to OSINERG within five (5) 
business days following the occurrence(form OSINERG-SGUR-005-GH)  
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  1.7  REPORT OF THE SPILL OR LEAK OF CRUDE OIL OR BY-PRODUCTS    

       OSINERG 

 

N  
Year  

  
OSINERG 
Code 

 

   
   1. TYPE 

RIVER (  ) IN THE 
SEA 

(   ) ON 
LAND 

(  ) OTHERS (  ) Explain 

 
   2.  COMPANY DATA 

Firm name:     RUC: 

Activity :     Location: 

Legal Address 

   3.  SPILL OR LEAK INFORMATION 

   

DATE: TIME: TYPE OF PRODUCT: 

PLACE QUANTITY (Bbl) (cubic feet) 

TIME OF THE LOSS: AREA INVOLVED (m2) 

HOW WAS THE SPILL DETECTED 

DESCRIBE HOW IT OCCURRED: 

 

 

 

PRIMARY CAUSE(S) OF THE SPILL 

 

OPERATIVE ACTIONS FOR CONTROL AND RECOVERY ADOPTED 

 

QUANTITY RECOVERED (Bbl) 

ACTION TAKEN WITH REGARD TO PRODUCT NOT RECOVERED 
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OTHERS: YES NO(  ) 

COULD THE SPILL OR LEAK HAVE BEEN AVOIDED   

COULD IT HAVE BEEN DETECTED EARLIER   

IS THERE A CONTINGENCY PLAN IN PLACE   

WAS THE CONTINGENCY PLAN APPLIED   

WHERE DISPERSANTS APPLIED   

WERE ARRANGEMENTS MADE WITH THE HARBOR 
MASTER’S OFFICE 

  

(  ) EXPLAIN   

   

   4.  ENVIRONMENTAL IMPACT 

MINIMAL (   ) SEVERE (    ) SERIOUS (     ) 

 

DESCRIPTION OF THE AFFECTED AREAS (JUNGLE, BEACHES, ROCKS, 
RIVERS, ETC.) 
 
 
DESCRIPTION OF THE MITIGATION WORK PERFORMED AND FINAL 
CONDITION OF THE AREA 
 
DESCRIPTION OF THE REHABILITATION PROGRAM TO BE IMPLEMENTED 
(INDICATE SCHEDULE) 
 
 

   5.   THE PERSONNEL 

  

 YES NO (  ) 

IS THE PERSONNEL FAMILIAR WITH THE CONT. PLAN   

ARE THE ACTION AND JOB DESCRIPTION INDICATED   

ARE THEY FAMILIAR WITH CONTROL AND CLEAN-UP 
TECHNIQUES 

  

DO THEY KNOW HOW TO CORRECTLY USE THE 
EQUIPMENT 

  

(   ) EXPLAIN 
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   6.  THE EQUIPMENT 

 YES NO (  ) 

IS THERE CONTROL AND RECOVERY EQUIPMENT   

IS THE EQUIPMENT IN PLACES OF EASY USE   

WAS THE EQUIPMENT ADEQUATELY USED   

LAST MAINTENANCE     DATE: 

LAST TRAINING IN THE USE OF EQUIPMENT DATE: 

(   )  EXPLAIN 

  

   7.   THE REPORT 

DATE OF ISSUANCE: YES NO 

WAS THE COMPETENT AUTHORITY REPORTED (REF. 
ART. 251 OF SD 055-93-EM) 

 (  ) 

AN ADDITIONAL TERM TO ISSUE THE FINAL REPORT IS 
REQUESTED 

(   )  

RESPONSIBLE ENGINEER: 

SIGNATURE: 

 

----------------------------- 

Names and Surnames 

LEGAL REPRESENTATIVE: 

SIGNATURE: 

 

----------------------------- 

Names and Surnames 

  OSINERG SGUR 005 G11 

NOTES: 
1.- According to Article 27 of Supreme Decree 029-97-EM, emergencies 
(hydrocarbon leaks or spills) must be reported to OSINERG by phone or fax 
within 24 hours following the occurrence (Form OSINERG-SGUR-004-GH)  
2. Thereafter, once the investigation has been made, an amplified report of the 
spill and its consequences must be delivered to OSINERG within five (5) 
business days following the occurrence(form OSINERG-SGUR-005-GH)  
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2. SPILL MITIGATION PROCEDURE  
 
 2.1 SUBSTANCES INVOLVED AND AVERAGE DISCHARGE: 
 

A. The substances involved are Diesel 2 and LNG. 

B.  The Diesel 2 loading regime to supply the THREE (03) tugboats is 50 gallons 

per minute, with a maximum of approximately 200 m3  (200 tons) each. 

C. The LNG loading regime oF vessels is 11,000 m3 per hour, with a maximum of 

160,000 m3, which is the total capacity of the vessels that will be moored in the 

terminal. 

 The vessels and their auxiliary machinery are gas fired, and boilers use fuel oil. 

To this end, each one has two (02) 5,700 m3 tanks. 

 

2.2 SPILL PREVENTION AND MITIGATION  

 A. ACTIONS TO PREVENT A SPILL  

 

• The condition of the pipes, flanges, hoses, connections, valves and 

expulsion pumps will be inspected periodically to make sure that they are 

not worn out or malfunctioning.  

 

• Circulation signs will be kept inside the plant, so that they will be visible at 

all times, by personnel in charge of mitigating the spill or leak. 

 

• Signs showing the emergency telephone numbers of entities and authorities 

to be notified will be updated at all times and placed where they may be 

easily seen. 

 

• The list of immediate action to be taken in the event of spills or leaks will 

be posted in a visible place. 

 

• Immediate action drills will be held periodically, so that the personnel will 

be conveniently prepared. 
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B. ACTIONS TO MITIGATE A SPILL  

B.1 Operational Spill: 

 

• These occur during hydrocarbon loading operations; in the utility dock 

there is a 200 gallon oil tank for the fire pump, to provide diesel to the 

tugboats.  The tanks are located in the plant.  The first action to be taken by 

the Shift Supervisor is to order the immediate stoppage of pumping 

operations, being able to later isolate the damaged area of the plant or 

maritime area. 

 

• At the plant, the hydrocarbons contained in the tanks in the event of a spill 

remain within the containment walls that have the capacity to store all the 

fuel from the tank.  Thereafter, using submergible absorbing pumps, the 

fuel is extracted to be sent to the API tanks arranged in the plant. 

 

• The tugboats will go to the place where the spill equipment and materials 

are found, arranged on the utility dock in order to mitigate a spill that has 

occurred, taking containment barriers, absorbing cloth and drums to 

temporarily place the oil wastes collected.  These actions will be advised to 

and coordinated with the loading head of the plant. 

 

 B.2       Spill caused by an occurrence 

 

• Depending on the cause, the safety of the personnel will have priority over 

the facilities. 

 

• In the plant, in the event an earthquake has affected the tanks’ structures, 

efforts will be made to prevent the fuel from exiting the containment walls. 

 

• In the Terminal, if damage occurs due to the roughness of the sea or an 

earthquake affecting the pipes causing a leak, pumping will be immediately 

stopped. 
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C. ACTION TO BE TAKEN IN THE EVENT OF A SPILL  

 

• If hydrocarbons have spilled into the sea, the tugboats will immediately 

proceed to the spill equipment storage area, which equipment has been 

conveniently placed in a compartment in the utility platform.  They will 

then proceed to the spill area with all the assigned personnel and the 

material and equipment ready and deployed. The actions to be taken are the 

following: 

 

- Placement of containment barriers 

- Recovery of hydrocarbons or oily substances, as the case may be, with 

absorbing cloth to be poured into the temporary storage drums. 

 

• Once most of the spilled oily substance has been extracted, a surfactant 

will be used, which is a spill contractor.  The use of dispersants should be 

avoided at all times, since these are more hazardous in time than the spill 

itself. 

 

• If dispersants are used, they must be authorized by DICAPI and according 

to the criteria set forth in DR N 0066 – 96- DGC dated March 13, 1996, 

which refers to the use of dispersants.  It should be mentioned that these 

dispersants may only be used in areas that are more than 20 meters deep, 

and authorized by the Pisco Harbor Master’s Office on a case-by-case 

basis. 

 

• The dispersants authorized by DICAPI, which shall have a validity of three 

(3) years, to be renewed by the interested parties, subject to verification, 

are the following: 

 

• ECODIS 

• ELASTOL 

• SOLVAC – D 
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2.3 LIST AND LOCATION OF EQUIPMENT  

 

 The spill kit to be used on land and sea is the following: 

 

 FOR SPILLS 

 

EQUIPMENT QUANTITY LOCATION 

18’ 18 ABSORBING CLOTH 16 Utility Platform 

3/8 PAD    18   18 100 Utility Platform 

ABSORBING ROLL 19  140’ 01 Utility Platform 

ABSORBING CHORD 4   40’ 100 Utility Platform 

GLOVES, LENGTH 13 4 PAIRS Utility Platform 

SPECIAL BAGS WITH POLYETHYLENE TIES 100 Utility Platform 

55 GAL POLYETHYLENE DRUMS 02 Utility Platform 

25 LB GRANULAR PEAT BAG 01 Utility Platform 

10’ ABSORBING CHORD 

70’ ABSORBING CHORD 

100 

30 Utility Platform 

55 GALLON DISPERSANT DRUM  Utility Platform 

 

 The personnel of the Plant, the Terminal and the THREE (03) tugboats will act 

in accordance with the job distribution chart contained herein, which covers the 

entire facility and applies to all drills carried out. 

 

 It is important to mention that the tugboat crew members will be responsible of 

containing the spill and preventing it from reaching the coast.  This means that 

they will be the first to have access to hydrocarbon spill equipment and deploy 

it to the spill area. 

 

 The tugboat crew members will dispose of their wastes in tanks located in the 

utility platform, which have a 50-gallon capacity and are equipped with wheels 

to be transferred to the plant for final disposal. These tanks will be used for: 
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- Oil wastes 

- Waste water 

- Solid wastes 

 

 Waste water will be processed inside the plant and later disposed of, with 

DIGESA’s permission in the green areas located inside the plant.  Oily wastes 

will be stored in drums and they disposed of in authorized treatment plants.  

Solid wastes will be incinerated inside the plant or disposed of in duly 

authorized sanitary landfills, if appropriate. Soil contaminated with diesel both 

on the beach and within the containment walls will be taken to the designated 

plot of land inside the plant to be mixed with chemicals for biological 

degradation, thus complying with the national regulations. 

 

FIRE FIGHTING EQUIPMENT 
DESCRIPTION MAKE OBSERVATION 

 
Motor pump  100 GPM 
Motor pump  100 GPM 
Motor pump  Wharf Fire Fighting System 
Foam pump  Wharf Fire Fighting System 
Telecommanded Monitor  Wharf Fire Fighting System 
Telecommanded Monitor  Wharf Fire Fighting System 
Deflecting nozzles (18)  Wharf Fire Fighting System 
Hydrants (6)  Wharf Fire Fighting System 
Fixed Monitors (2)  Wharf Fire Fighting System 
Fixed Monitors (2)  Wharf Fire Fighting System 
Hose Stations (4)  Wharf Fire Fighting System (fresh water) 
Gas Detector and Monitor  Wharf Fire Fighting System 
Gas sensors (14)  Wharf Fire Fighting System 
Portable motorpump   
Portable motorpump   
Air compressor   
Dry Chem. Powder Exting.  136 kg 
Dry Chem. Powder Exting.  136 kg 
Dry Chem. Powder Exting.  250 kg 
Dry Chem. Powder Exting.  250 kg 
Neoprene cloth (29) 
Canvass cloth (12) 

 1 ½ ∅ (30 m) hose 

Neoprene cloth (69) 
Canvass cloth (14) 

 2 ½ ∅ (30 m) hose 

Fire fighting water or foam jets, generally placed in high parts. 
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2.4 FIRE FIGHTING STATION  

 

2.4.1 The design of the fire water supply and the distribution system are based on a 

water volume required for a large scale fire; 227 m3/hour (1000 gpm) per 

monitor.  There are four monitors installed in the plant and terminal, with a 

total of 908 m3/hour, which would be the demand required. 

 

2.4.2 In this sense, the plant has a fire water storage tank (T-6305), capable of 

providing 04 continuous hours of water to the fire pumps.  On a secondary 

basis and as an emergency, water for fire fighting may be obtained from the 

sea. 

 

2.4.3 It is important to mention that the tank (T-6305) needs at least 8 days to refill, 

in view that the desalination regime is 30 m3/hour (120 gpm). 

 

2.4.4 It has two fire pumps, each with a capacity of 908 m3/hour.  They suction 

water to tank T-6305.  One of them is ready to act, while the other is on stand-

by.  Both pumps operate with Diesel 2, for which they have a 4 barrel capacity 

(200 US gal) supply. 

 

2.4.5 Among others, the water distribution system has the following elements:  a 

system of hydrants, monitors, a protection foam system and a sprinkler system.  

The size of the system is such that it may reach the farthest point of the plant. 

 

2.4.6 The pipes and valves are arranged in such a way that the water may arrive from 

two directions to any area of the plant. 

 

2.4.7 The general system must be capable of manually turning on or shutting off the 

foam system, and must also have a depth of 01 meter of foam over the LNG 

leak, until is has completely vaporized. 

 

2.4.8 The plant has mobile water and foam fire fighting equipment and an 

ambulance. 
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2.4.9 The fire truck is one of those available in Peru, with four doors for the crew 

cabin. It has a 341 m3/ hour pump (1500 gpm) on average as well as a 

proportional foam system. 

 

2.4.10 The tank containing concentrated foam has a capacity of 227 m3/hour (1000 

US gal) and must be resistant.  It may be made of polypropylene or fiberglass 

with a separate water compartment. 

 

2.4.11 The fire truck carries low expansion concentrated foam, in 5-gallon containers 

with on line inductors and foam generators of large expansion. 

 

2.4.12 A monitor is mounted on the fire truck with a large expansion portable 

generator.  This design agrees with international standards. 

 

2.4.13 The ambulance is equipped to provide medical emergency service.  It is of type 

I, class Id 4 2, conventional, as it exists in Peru. 

 

3. RESPONSE ACTIVITIES 

 

A.   Response actions are described in the foregoing point. 

 

B. The Terminal Superintendent, as the qualified person and the 

Operations Manager, as well as the Head of the Safety and 

Environmental Protection Unit, as alternates, have full authority to 

commence immediate response action in the event of a spill of oily 

substances, leaks or fires and to coordinate with the Maritime 

Authority and OSINERG. 

 

C. The personnel is conveniently trained to address a spill in any loading 

situation and to support situations where the local contingency plan is 

applied.  The personnel’s responsibilities are described in the table 

contained in part E of this Section. 



PERU LNG S.R.L.  
LNG Export Project                     July 2003 
Pampa Melchorita, Peru   Annex 4 
_____________________________________________________________________________________________ 
 

Monitoreo Ambiental e Investigación de Impactos S:A.. 
 

26 

 

D. The equipment is detailed in part C of Section B of this Contingency 

Plan. 

 

E. The response charts of the Terminal personnel are shown in this part of 

the Plan: 

 

 Chart No. 1 Organization 

 Chart No. 2 Performance 

 Chart No. 3 Allowances and Responsibilities 

 



PERU LNG S.R.L.  
LNG Export Project                     July 2003 
Pampa Melchorita, Peru   Annex 4 
_____________________________________________________________________________________________ 
 

Monitoreo Ambiental e Investigación de Impactos S:A.. 
 

27 

CHART NO. 1 ORGANIZATION TO FIGHT AND EMERGENCY 

 

 

CENTRAL COMMITTEE OF THE 
CONTINGENCY PLAN 

PUBLIC RELATIONS 
Head of Public Relations 

LEGAL OFFICE 
Legal Counsel 

FINANCE 
Head of the Finance Dept. 

COORDINATOR OF THE SPILL 
SITE 

Operations Manager 

HEAD OF COMBAT 
GROUP 

Head of the Operations Dept. 

SUB GROUP OF 
AQUATIC 
OPERATIONS 
Head of Terminal 

SUB GROUP OF 
LAND 

OPERATIONS 
Head of Product 
Transportation 

SUB GROUP 
OF SUPPLIES 

AND 
SERVICES 

Head of 
Technical Dept. 
Transporation 

SAFETY 
MEDICAL 
SERVICES 

Head of Safety 
and Env. 

Protection 

Head of Spec. Ind. Serv. 
Spec. Ind. Serv. Assistant 
Tech. Dept. Supervisor 
Container Operator 
Terrestrial Operator 
Cleaning personnel 
Contractors 

Head of Engin. 
Logistics 
Maintenance 
Maint. Eng. 
Shops 
General Serv. 

Safety 
Reclamation 
Fire Fighting 
Industrial Protection 
Env. Prot. Superv. 
Medical Serv. Sup. 
Electric Shop Sup. 

ENVIRONMENTAL 
PROTECTION 

Head of Safety and 
Environmental Protection 

Supervisor of Sea 
Operations Assist of 
Product Transport 
Shift Supervisor of Product 
Transport 
Shipping Inspectors 
Wharf Operator 
Ballast Operator 
Maritime Op. Assistant 
Tugboat crew 
“Gavillero” 
Contractors 
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Duties and  Responsibilities of the Response Plan in the event of a hydrocarbon spill 

 

Central Committee of the Contingency Plan 

Is formed by: 

 

• Terminal Superintendent 

• Operations Manager 

• Head of the Safety and Environmental Protection Unit 

 

Assisted by the Legal Office, Public Relations and the Finance Department. 

 

Its main functions are: 

 

• Decide the level of investment to be made in order to provide the necessary 

resources for the implementation of the Contingency Plan. 

• Coordinate with the legal office all matters regarding the complaints filed against 

the Company as a result of the spill. 

• Authorize the hiring of services required to control the spill. 

• Keep the General Management of the Company posted on the entire scope of the 

contingency. 

• Review and approve the contingency report and order the actions required to 

prevent it from repeating. 

 

Coordinator of the Spill Site CLD 

 

• Decide the implementation of the Zonal Contingency Plan. 

• Inform the Central Contingency Committee the events and of the decision to trigger 

the Zonal Contingency Plan. 

• Likewise, if the contingency requires it, coordinate with the Pisco Harbor Master’s 

Office to trigger the Local Contingency Plan. 

• Keep the Harbor Master’s Office posted on the development of the response 

actions. 
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• Provide through public relations, with the authorization of CCC, the official 

information on the contingency.  He will be the only one authorized for this 

purpose. 

• Request the opening of an authorization for expense (AFE) to collect the 

contingency expenses. 

• If necessary, coordinate with the local authorities and Civil Defense the evaluation 

of the inhabited centers in the vicinity of the risk area. 

• Constantly evaluate the availability of spill control equipment and recommend 

actions necessary to achieve strengthening or renovation. 

• Issue the final contingency report. 

• Coordinate the preparation and offering of courses, seminars, drills to keep the 

personnel trained to address any contingency that may arise. 

• Foster the development of prevention activities. 

 

Head of the Combat Group JGC 

 

• Evaluate the preliminary spill report and assist the CLD for the implementation of 

the Zonal Contingency Plan. 

• Assume the direction of the response action plan. 

• Keep the CLD informed of the development of the response actions. 

• Determine the response strategies of the equipment and materials to be used. 

• Coordinate with the Sub Groups the containment, recovery, clean-up and 

reclamation actions. 

• Establish the initial time of the response operations and supervise with the support 

of safety the development of the agreement safely as planned. 

• In coordination with the CLD and the Environmental Protection Advisory Office, 

define the place and the procedure for the final disposal of recovered hydrocarbons. 

• Prepare the daily log book. 

• Foster the ongoing treatment of the Combat Group 
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Head of the Water Operations Sub Group JSGOA 

 

• Responsible for the effective use of the containment and gathering equipment.  

Also, of the surfactant when so required, or of the authorized dispersant, with the 

prior authorization of the Harbor Master’s Office. 

• Responsible for the storage and water transportation of the recovered product up to 

the place designated for final disposal. 

• Verify the supply of materials and equipment required and supervise the 

transportation thereof to the spill site. 

• Assign the tasks to be performed to each member of his Sub-Group. 

• Inspect the affected area together with the safety personnel and determine that no 

risks exists for the performance of response operations. 

• Supervise the activities are developed according to the established work procedures 

and safety profiles. 

• Prepare the daily information on activities and deliver it to the Combat Head. 

 

Head of the Land Operations Group JSGOT 

 

• Responsible for gathering, storing and final disposal of recovered hydrocarbons. 

• Responsible for the adequate clean-up of contaminated beaches. 

• Assign the tasks to be performed to each Sub-Group member. 

• Verify the supply of materials and equipment required and supervise the 

transportation thereof to the site of the spill. 

• Inspect the affected area with the safety personnel and determine if there are no 

risks for the performance of response operations. 

• Supervise the activities are carried out in accordance with the established work 

procedures and safety profiles. 

• Prepare daily information on the activities and deliver it to the Combat Head. 

 

Head of Supply and Services Sub-Group JSGSS 

 

• Supply the equipment, spare parts and materials required to fight the spill, and 

timely transport it to the site of the occurrence. 
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• Provide room and board for the personnel participating in the response operations. 

• Transport the materials and equipment to the place indicated by the Operations 

Sub-Groups. 

• Keep communication from the direction center of the Spill Site Coordinator, the 

Combat Group Head, the Heads of Operations Sub-Groups and other offices that 

may be required. 

• Provide communication equipment for required liaison. 

• Provide the required third-party support personnel (contractors) for spill and clean-

up control work. 

• Be in charge of a group of mechanics, electricians, communications, logistics and 

administrative services personnel. 

 

Safety and Medical Services 

 

• Recommend the personal protection equipment required for the members of the 

response team to perform their activities with the minimum risk. 

• Supervise strict compliance with the safety measures adopted in order to avoid 

accidents. 

• The Safety and Fire Fighting Personnel will have specific control tasks to carry out 

during he spill control actions. 

• Verify the fire fighting equipment is in good operating condition and available for 

use if necessary. 

• Responsible for Safety and Environmental Protection, vigilance, control of access 

of people and materials.  Also, for the search of personnel. 

• Request police and/or military support if required. 

• Attend to all health needs that may arise and make sure that all resources are fully 

available, such as first aid, stretchers, etc. 

• Organize the area where first aid is provided to personnel suffering any accident 

during the performance of  response operations. 

• Responsible for the evacuation of personnel who may required medical assistance 

in hospital centers. 

• Coordinate with CLD and with the offices involved in the annual revision of the 

Zonal Contingency Plan. 
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Public Relations 

 

• Will have the final version of the facts provided by the CLD and with the 

respective approval of the CCC will disclose any information. 

• Will periodically inform the media of the actions carried out, the achievements and 

expectations related to spill control, in order to avoid speculations. 

• Will issue concise and explicit press releases and communiqués, placing emphasis 

on the spill response and control actions carried out in order to prevent further 

damage. Likewise, will inform of the causes and effects of the incident, for a real 

knowledge by the public opinion. 

 

Legal Advice 

 

• Shall be conveniently informed of the spill consequences (damages, response 

actions, etc.), for which purpose it will request and make a legal evaluation of the 

final contingency report. 

• Will advise the CCC and the CLD on legal aspects in order to address the concerns 

of the entities of the affected populations. If necessary, will travel to the site of the 

occurrence in order to directly advise on the initial steps to be taken. 

• Represent the Company in legal issues that may arise as a result of the claims filed 

by people affected by the spills. 

 

Finance 

 

• The Head of the Finance Department is responsible for the management of 

financial resources, who will take steps to obtain the funds require to cover spill 

control expenses. 

• Once the response actions have concluded, will make a final balance of the 

expenses incurred. 
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Environmental Protection 

 

• The Head of Environmental Protection will proceed to the spill site and evaluate 

the existing risks and indicate the contamination areas. 

• Once the emergency has occurred, will assist the CLD in spill control matters, in 

order to make decisions that will allow efficiently developing the Contingency Plan 

for the purpose of reducing and controlling the damages to the environment. 

• Will keep permanent communication with the entities involved in the Contingency 

Plan, as well as with the local authorities (civil and military), Civil Defense 

personnel, populated centers, in order to make the necessary arrangements to 

trigger and develop   the established plan, depending on the magnitude of the spill 

and, if necessary, order the evacuation of the populated centers. 

• Will advise the CLD in defining the place and the procedure for the final disposal 

of hydrocarbons and recovered contaminated material. 

• Will advise the General Services Unit on the hiring of companies specialized in the 

treatment of contaminated animals.  To this end, he will have updated information 

on the personnel and specialized companies in and outside the area, that are in the 

capacity of providing the service. 
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CHART NO. 2: IMPLEMENTATION 

 

  

 

 

 

 

 

 

 

 

 

COMMENCEMENT 
 

COMMENCEMENT 
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CHART NO. 3:  DUTIES AND RESPONSIBILITIES 

 

SPILL ALARM:    Stipulated by the Company 
FIRE ALARM:     Stipulated by the Company 
EARTHQUAKE ALARM:   Stipulated by the Company 
 

N Names and 
Surnames 

Post in the 
Terminal 

Post in the 
event of a spill 

Post in the 
event of fire 

Post in the 
event of an 
earthquake 

1   CGP CGP CGP 
2   CLD CLD CLD 
3   JCG JCG JCG 
4   JSGOA JSGOA JSGOA 
5   JSGOT JSGOT JSGOT 
6   JSGSS JSGSS JSGSS 
7   JSGSSM JSGSSM JSGSSM 
8      
9      
10      
11      
12      
13      
15      
16      
17      
18      
19      
20      
21      
22      
23      
24      
25      
26      
27      
28      
29      
30      

  CGP  Plan Coordinator 
  CLD  Spill Site Coordinator 
  CPA  Environmental Protection Coordinator 
  JGC  Combat Group Head 
  JSGOA  Head of the Sub-Group of Water Operations 
  JSGOT  Head of the Sub-Group of Land Operations 
  JSGSS  Head of the Supplies and Services Sub-Group 
  JSGSSM Head of the Safety and Medical Services Group 
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The personnel directly involved in marine operations who are under the rank of the terminal 

administrator and must be considered in the chart of responsibilities in accordance with the 

plant’s directives and the rank of each personnel  are the following: 

 

Full time in sea operations: 

 

Bay head 

Mechanic 

Stevedores (4) 

Tugboat Master (3) 

Tugboat Engineer  (3) 

Tugboat greaser (3) 

Tugboat maneuvers (6) 

 

Of the plant: 

Cargo head 

Supervisor of loading operations 

Operator of wharf control room 

Operator of LNG loading arms 

Mechanics to connect loading arm hoses. 

 

4. SENSITIVE AREAS 

 

A. CHARACTERISTICS OF THE COAST  

 

• The coast between the south of the Cañete River and north of the Topara Ravine is 

a relatively flat area, located near the sea, but separated from it by high cliffs.  The 

beach is basically sandy and has an area of approximately 100 meters, on average, 

from where low high waves arrive to the cliffs. 

 

• The flora of Pampa Melchorita is very scarce, and only little vegetation of low hills 

can be seen in the form of spots. 
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• The following conclusions were drawn from observations made along six 

kilometers of beach and interviews with local fishermen who fish using fishing 

lines and nets : 

 

� The fish caught has a size of approximately 25 and 50 centimeters.  It is 

important to mention that the species observed are disperse throughout the 

south littoral and that the study area, where the terminal will be built is not an 

exclusive habitat thereof. 

Among the live species are common flounder, “pez zorro”, “pez bogo”, guitar 

fish and “chita”.  The order that they have been placed is the catch order, from 

greater to less.  Few mammals were also observed and only of transit, such as 

sea lions and dolphins. 

 

� As far as birds are concerned, a large number was observed and, according to 

versions from fishermen of the area, they arrive nearly all year round.  Among 

the main ones we could see the following. Peruvian seagull , Comon Booby, 

Dominican seagull, black headed vulture, red headed vulture, Peruvian pelican.  

The order is from greater to lesser number of species observed. 

 

� A large number of crabs were also observed.  The number is approximately 20 

individuals per 1 square meter.  This species was seen all along the beach, in 

lesser number in areas with a greater concentration of birds. 
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PHOTOS OF MELCHORITA BEACH  
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PHOTOS OF FISH AND MAMMALS OF THE AREA  

   

Common flounder     Mojarrila 

   

Chita      Pez bobo 

    

   Guitar Fish 

  

Dolphins (in transit)    Sea lions (in transit) 



PERU LNG S.R.L.  
LNG Export Project                     July 2003 
Pampa Melchorita, Peru   Annex 4 
_____________________________________________________________________________________________ 
 

Monitoreo Ambiental e Investigación de Impactos S:A.. 
 

40 

PHOTOS OF LOCAL BIRDS  

   

Grey seagull     Peruvian seagull 

     

Peruvian pelican (in transit)   Common booby (in transit) 

 

Red headed vulture  Black headed vulture 
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B. MAP OF THE AREA AND DISTRIBUTION OF SPECIES  
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C. PROTECTION OF SENSITIVE AREAS : 

 

� Inside the plant there are containment walls surrounding all tanks containing 

hydrocarbons and LGN. 

 

� There are containment walls around the storage tanks, with the capacity to contain 

all the hydrocarbon that has spilled from the tank. 

 

� There area submergible pumps, with their respective hoses, to be used to extract the 

fuel found inside the API tank containment walls in the plant. 

 

� If the spill reaches the sea from the plant or from the Terminal, the tugboats will 

operate immediately to: 

 

• Collect the material and equipment to address spills. 

• Place containment barriers in the spill area, preventing it from reaching or 

dispersing along the coast. 

• Place absorbing cloth. 

• Store the spilled oily substance in temporary storage drums conveniently 

placed in the bridge. 

  

� If the spill reaches the beach, since it is a sandy area, the diesel will not seep in too 

much.  In these cases it is recommendable to use shovels to lift the contaminated 

sand and take it to a safe place to receive biological degradation treatment. 

 

� If there area birds or other species impregnated with Diesel, the following action 

will be taken: 

 

 INITIAL ACTION : 

• Rescue the birds or other animals impregnated with Diesel 2 from the affected area. 

• Immobilize the animal with a towel or net. 
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• Remove the water from the animal, and take it to land where it is easier to treat.  If 

necessary, catch the bird at night, using the light of a vehicle or flashlight to blind it 

temporarily. 

• Clean the beak and nostrils from every oil remain. Immobilize the beak to avoid 

damaging it and cover the bird with  a clean and dry blanket in order to prevent the 

beak from recontamination, since the bird will try to clean itself from the oil.  Keep 

the bird warm. 

• Verify whether it has any symptoms of  toxicity. 

• Administer 60 grams of hydrating salts. 

• Implement and condition an provisional area for the treatment and recovery of 

affected birds. 

• Carefully transport the birds to the treatment area. 

 

 TREATMENT AND RECOVERY  

 

• It is important to highlight that the care, treatment and recovery must be preferably 

performed under the direction of specialized personnel, biologists or other 

professionals who have had experience in the treatment of sea birds. 

• Cooperation will be sought from agencies related to the care of birds: universities, 

investigation institutions, etc. 

• The treatment and recovery actions carried out are: 

  

� Clean the bird’s body with special chemical agents, eliminating all 

hydrocarbon from the body. 

� Rinse the bird’s body with a continuous clean water jet, in order to eliminate 

any hydrocarbon residue. 

� Measure the weight and temperature of each bird. 

� Cover the body with a blanket in case of hypothermia and place it in a special 

area with moderate temperature. 

� Supply hydrating salts, in a dose of 60 grams every hour up to a maximum of 

six hours, if required. 

� Four hundred grams of fresh fish will be required to feed each bird twice a day. 
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� The estimated recovery will be two to three days, depending on the degree of 

contamination of the birds. 

� Once the birds have recovered, they will be released at the place from where 

they came. 

 

 PRODUCTS TO CLEAN BIRDS 

 

• The products used to clean birds will be biodegradable chemical agents and will be 

applied by aspersion diluted in water to guaranty full immunity when in contact 

with the skin. 

• Among the agents used are AQUAQICK, which contains biosurfactants (15), citric 

acid (15), natural oils (10) and water (60).  This product will be dissolved in water 

at least in 1/200 parts of water  to be applied to animals. 

• Another chemical agent is ELASTOL, which is applied in a combination of 95 of  

sawdust and 5 of ELASTOL.  This dust is applied to the contaminated feathers of 

birds and left during 30 minutes.  Then it is rinsed with detergent and abundant 

water.  The result is that the hydrocarbon is removed from the bird. 

 

 AREA TO TREAT AND CLEAN CONTAMINATED BIRDS  

 

 The following areas are indicated to treat and clean birds contaminated with 

hydrocarbons: 

 

• RECEPTION: Identification of the species, determination of recovery potential, 

establishment of pressure and temperature, administration of medicine. 

• WASHING AND CLEANING: Locate bath with solvents, rinses and drying. 

• STORAGE: The birds are placed in individual cages, covered with disposable 

paper on the floor. 

• TRANSPORTATION: The cages are located in certain areas during the initial 

hours (8 to 10 hours), to confirm their reestablishment. 

• TREATMENT: Reestablishment area that includes feeding facilities, tempered area 

and water for cages. 
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 D. EQUIPPING AND AVAILABLE PERSONNEL  

  

 The available equipment and its characteristics are described in SECTION F of  

Appendix 3 of this Plan.  The available personnel, as well as its functions and 

responsibilities are found in SECTION D of this Plan. 

 

5. DISPOSAL AND ELIMINATION PLAN  

 

 In the plant, the storage tanks have retaining walls with drainage for rain and flood. 

 

 In the event of a diesel 2 spill in the tanks, these walls may contain all the capacity of 

the tanks. 

 

 The spilled diesel 2 is extracted with submergible absorbing pumps and is sent to an 

API separation tank and from there to a CPI separation tank to be finally taken to a slop 

oil tank. 

 

 There is personnel available to remove the rocks and sand that may have been 

contaminated and taken to the solid waste deposit area for final disposal, in accordance 

with the local regulations. 

 

 It is important to mention that in Peru there is no equipment to treat sand and rocks 

contaminated with hazardous substances.  Therefore, these elements will be gathered 

and delivered to the aforementioned areas in the plant. 

 

 Thereafter, those elements that are not solid, as in the case of sand, undergo a recycling 

process, where biodegrading agents act for final cleaning. 

 

 For oily wastes there are temporary tanks arranged on the utility platform, which are 

periodically taken to the plant for final disposal in authorized places. 
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SECTION  :  C 

RISK ASSESSMENT 
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1. SPILL RISKS IN THE TERMINAL  

 

In the plant and in the marine facilities, the critical areas where hydrocarbon spills or LNG leaks may 

occur, whether due to operating problems, fires, explosions or earthquakes, are the following: 

 

• Main hydrocarbon storage tank area 

• A diesel 2 tank, which is found in the utility dock, with a 1.5 m3 capacity for the fire pump. 

• Electric switchboards 

 

Containment walls have been built around these tanks, which are capable of storing the tanks’ maximum 

hydrocarbon capacity, in the event of a spill.  As it was mentioned earlier, the spilled hydrocarbon will 

be extracted with submergible absorbing pumps, towards API tanks fitted out in the plant. 

 

The same occurs in the case of LNG, for which a platform has been prepared with a containment wall in 

the lower part of the plant (half cliff), known as the watertight area and is located outside the storage 

tanks and the process area. 

 

2. RISK IN TRANSFER ELEMENTS  

 

The possibility of a spill caused by pipe breakage in the Diesel 2 loading system could occur in the 

Terminal dispatch area or in a section of the pipes along the Terminal bridge, due to abrupt movements 

or heavy seas, operations problems or earthquakes.  An earthquake could cause pipes to break in any 

section on the bridge.  Also, in the connection to the tugboats while supplying Diesel 2.  This is 

assuming the emergency occurs during loading tasks. 

 

3. INTERNAL RISKS  

 

� Fires 

� Explosions 

 

4. EXTERNAL RISKS  

 

� Earthquake 
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� Tsunami 

 

• In each case of potential risks that may arise in the Terminal the following parameters 

should be taken into account: 

 

• Analyze the infrastructure, equipment, maintenance of equipment and training of 

personnel, considered as prevention systems for each one. 

 

• The behavior of the personnel during the occurrence of the events, the compliance with 

actions in accordance with the chart of duties and responsibilities, as well as in the drills 

carried out, which necessarily includes the handling of equipment and evacuation, as 

the case may be. 

 

• Analysis of the occurrence, causes, consequences, reports. 

 

5. FIRE FIGHTING ACTIONS  

 

The following systems and facilities for the respective fire control will be available. 

 

� FIRE FIGHTING INFRASTRUCTURE 

 

 The following systems and facilities will be available for the respective fire control as detailed 

below: 

 

• Water supply system (see table No. 1) 

• Water storage system (see table No. 1) 

• Distribution of portable equipment in the Terminal (see Table No. 1) 

 

� FIRE FIGHTING FACILITIES 

 

 An updated drawing of the layout of fire fighting equipment and accessories will be maintained, 

detailed as follows: 

• Pumping units (capacity and work pressure) 
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• Fire hoses and accessories 

• Portable monitors 

• Portable equipment to apply fire fighting foam 

• Portable and rolling extinguishers 

• Hydrants 

• Fire mask 

• Fire cannons 

• Fire truck 

• Truck with concentrated foam system 

 

� FIRE FIGHTING PROCEDURES 

 

 Fire fighting procedures must have the following administrative procedures which must be 

known by all personnel so that they may act efficiently in the event of any emergency. 

• Description of responsibilities of the units and participants 

• Distribution of fire fighting equipment and facilities 

• Fire alarms and action to be taken in the event of a fire 

• Internal and external evacuation systems 

• Specific organization chart of the crews, including medical support. 

 

 Three basic procedures will be taken into account in putting out a fire. 

 

• Fuel supply will be halted (shut off of valves, transfers, etc.). 

• The presence of air in contact with fuel will be eliminated, covering the area on fire 

with foam. 

• The heat that causes the product to evaporate will be eliminated, since the vapor is 

combustible, the water is the most effective agent for this purpose. 

 

 The first actions to be adopted to address a fire in the Terminal will be to isolate and evacuate 

the area, in addition to the following precautions: 

 

• Removal of all containers from the area exposed to fire and heat, if this action can 

safely carried out. 
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• Lateral cooling with water of containers that are exposed to flame or heat. 

• In the event of intense fire in the unloading areas, remote control hoses with supports 

will be used or a monitor cannon. 

 

� ADDITIONAL ASPECTS TO BE INCLUDED IN THE FIRE CONTI NGENCY PLAN 

 

• Boost the annual training and field training program for all personnel. 

• Frequently inspect the operation of equipment to address emergencies and disasters, 

and disseminate the location, handling and maintenance condition thereof. 

• Inform on the evaluation of fire, rescue and personnel evacuation drills. 
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PLANT AND TERMINAL FIRE FIGHTING SYSTEM 

 

TABLE NO. 1 
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6. ACTIONS IN THE EVENT OF AN EARTHQUAKE  

 

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. It is important to mention that following an earthquake with a magnitude of 6 or 7 degrees on the 

Richter scale, within a distance of 100 miles off our coasts, a tsunami could occur, which would cause a 

great flood. 

 

The Terminal personnel will have a quick evacuation to the plant located in the upper part of the cliff. 

To this end, there will be a small truck available at the utility dock. 

 

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. 

 

Following are some indications 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 facilities if these activities are being carried out. 

• In offices, head towards previously designated safe areas. 
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• Remember that an earthquake causes loud noise, dust, falling articles.  Keep away from 

glass doors and windows. 

• Prepare to evacuate. 

• Keep calm and orient visitors in the plant. 

• The personnel working at the terminal 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 great intensity (6 to 7 degrees on the Richter 

Scale), he will order the evacuation of all personnel, in the event of a Tsunami or 

replaces of equal or greater intensity. 

• Every worker will proceed in accordance with the instructions specified in the table of 

duties and responsibilities. 

 

� INSTRUCTIONS FOR EVACUEES 

 

 Evacuation during emergencies, such as fires and earthquakes, will only be carried out when 

expressly ordered by the general coordinator of the contingency plan, unless the emergency 

compromises the personnel’s physical integrity. 

 

 The meeting point will be determined by the plan through its general coordinator, and must be 

explicitly indicated in this plan, and placed on the plant’s drawing. 

 

 The order will be given through an alarm or loudspeakers.  Upon receiving an evacuation order, 

the following procedure will be followed: 

 

 In the Plant: 

 

• Once the evacuation order has been given, mobilization towards a previously fixed 

meeting point in the plant, in an orderly and quick way, without running or panicking. 

• The orders of whoever is leading the evacuation must be obeyed, keeping calm, 

avoiding panic, no pushing or shouting. 
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• Personnel who has been assigned the task of removing irreplaceable important and/or 

confidential documents must carry them with them to the meeting site. 

• If an evacuee falls, he must try to get up immediately in order to avoid others from 

falling and causing agglomeration that may cause fatal injuries.  Those who are near 

must assist in quickly lifting the individual. 

• If an evacuee is a nervous person, he must not be entrusted with any important job. 

• Upon reaching the meeting points, they must assemble in an orderly fashion in order to 

verify that all are present. 

• If there are any visitors present during the evacuation, they must be advised of the 

routes and actions to be followed for a quick evacuation to the meeting point. 

• Depending on the progress of the occurrence, the coordinator and head of the groups 

may authorize a total evacuation, OUTSIDE THE TERMINAL AND THE PLANT the 

to external evacuation area conveniently marked in this Drawing (see Drawing No. 1). 

 

 At the Terminal: 

  

• In the event of a mild earthquake they will remain at their work posts. 

• If the earthquake has been very strong, they must evacuate the plant and proceed to the 

safety area located in the plant.  They will remain there at the orders of the general 

coordinator. 

• In the event of a fire, wait for the order to evacuate the terminal or, in the event of 

imminent danger, proceed to evacuate to the plant.  They will be alert to support the fire 

fighting group if necessary. 
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DRAWING NO. 1. : EXTERNAL AREA FOR EVACUEES 
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7. ACTIONS IN THE EVENT OF A TSUNAMI  

 

Tsunamis or sea quakes are a succession of ocean waves that have long periods, typically 

between 15 to 40 minutes, and are imperceptible at sea but, when they approach the coast, the 

large kinetic energy they carry becomes potential energy and the waves may grow to reach 

several meters in height.  Earthquakes measuring over 7.5° on the Richter scale frequently 

generate tsunamis.  Volcanic eruptions and submarine landslides can also generate tsunamis. 

 

Once a tsunami is generated, it propagates in all directions.  The propagation speed depends 

on the depth of the sea.  For example, a tsunami that travels part of an ocean that is 4,000 m. 

deep will have a speed of 720  km/h.  Then, if we know the depth of the sea, we can calculate 

the approximate time of tsunami arrival in any part of the coast.  For instance, if a tsunami is 

generated off the coasts of Alaska, it may reach Peruvian coasts in about 16 hours. 

 

The height of a tsunami at sea is only a few centimeters.  On the open sea a tsunami may pass 

under a ship unnoticed.  However, it has a wavelength of about 350 km.  Then, the tsunami 

poses no hazard at sea, but when it approaches shore it slows and grows in height upon 

encountering increasingly shallow waters. 

 

In many islands of Indonesia and Japan, where unfavorable bathymetric and topographic 

conditions prevail, tsunamis can reach over 30 meters above sea level.  In the case of Peru, a 

tsunami may not reach the coast as a big wave, but rather as a flood wave that may range 

between 6 to 9  m. in height. 

 

Fortunately, Peru has not suffered the effects of tsunamis as frequently as other places on 

Earth.  However, history shows that the destructive effects of several tsunamis have impacted 

our coasts in the past. 

 

In Peru, the most destructive tsunamis occurred on October 28, 1746 and August 13, 1868.  

The first one struck the coasts of Callao and reached a height of 7 m.  This tsunami resulted in 

the death of 5 to 7 thousand people, and is probably the most destructive tsunami that has ever 
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taken place in Peru.  The second one occurred on August 13, 1868 and caused substantial 

damage from Trujillo (Peru) to Concepcion (Chile).   In Arica, a war vessel was washed 

ashore and left grounded 400 m. inland.  The effects of this tsunami were felt in ports as 

remote as Hawaii, Australia and Japan.  Finally, the last destructive tsunami occurred on June 

23, 2001, off the coasts of Camaná - Arequipa, destroying the “La Punta” summer resort, 

immediately south of Camaná, almost completely, leaving more than 1,000 houses destroyed, 

28 casualties, and over 65 people unaccounted for. 

 

International and National Tsunami Warning System 

 

In April 1964, a strong earthquake hit Alaska, generating a tsunami that affected the coasts of 

several Pacific Rim countries, causing both substantial casualties and property damage.  The 

tsunami reached the Pacific Rim countries several hours after the earthquake had hit Alaska.  

The authorities of these countries could have warned the population and make them evacuate 

coastal areas; however, there was no tsunami warning system in place.  As a result, the 

International Tsunami Warning System was created in 1965. 

 

This International System has its headquarters in Hawaii and is supported by information 

received from seismographic and mareographic stations (stations that measure earthquakes 

and sea water levels, respectively). 

 

For instance, if a strong earthquake occurs in the Pacific Ocean area, the seismographic 

station that is closer to the epicenter will give Hawaii notice thereof, for the latter to 

retransmit the information to all countries that form part of the system.  As no certainty exists 

as to whether or not the earthquake has generated a tsunami, then the mareographic station 

that is closer to the epicenter checks whether there has been a sudden sea level change, that is, 

whether or not a tsunami has been generated.  If so, it will give notice thereof to Hawaii, for 

the latter to send a warning to all Pacific Rim countries. 

 

Each Pacific Rim country has its own National Tsunami Warning Center, which coordinates 

the issuance of warnings with the International System.  In Peru, the General Bureau of 

Hydrography and Navigation (DHN) runs this center, with headquarters in Chucuito, Callao. 
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The National Tsunami Warning Center receives information from the International Center 

through the “Jorge Chavez” International Airport, via a modem and/or magnetic telephone.  

Upon receipt of the warning, the DHN contacts the International System to assess the possible 

effects that the tsunami could have upon our coasts.  If a risk does exist, a warning is issued to 

the National Institute of Civil Defense, which is in charge of activating the corresponding 

evacuation plans. 

 

The Peruvian Geophysical Institute also forms part of the National Tsunami Warning System 

and reports the location of the epicenter and the earthquake intensity to properly assess the 

tsunami risk. 

 

In order to properly send tsunami warnings to all communities along Peru’s coast, the DHN is 

connected through the Naval Communications System with all harbormaster’s offices all 

along the coast. 

 

It is worth bearing in mind that if a tsunami occurs at a remote location, the National Tsunami 

Warning System will give notice thereof to the population through the Civil Defense 

authorities (mayor of the district, harbor master, etc.).  However, if a tsunami occurs at a 

nearby location, the natural warning will be the earthquake that occurs 15 to 25 minutes 

before the tsunami probably strikes the coast, for which reason workers should move away 

from the coast onto higher ground immediately after being hit by a strong earthquake (>7.0°).  

The evaluation of both possibilities should be carried out immediately. 

 

Tsunamis have affected the coastal areas of Lima-Callao in the past.  The largest tsunamis, 

particularly off the coast of Lima-Callao, are usually caused by earthquakes, close to the 

coast, triggered by the abduction of the Nazca Plate under the South American Plate.  Callao 

has repeatedly been struck by tsunamis that have resulted in substantial casualties and 

property damage. 
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8. GAS CONTROL 

 
The risks inherent in the presence of gases that are not kept inside containers vary, depending 

on the chemical and physical properties of the environment into which they are emitted. 

 

All gases, except for oxygen and air, entail some risk for individuals as they displace the air 

they breathe.  Inert, colorless and odorless gases, like nitrogen, helium, argon and others are 

particularly dangerous, as they are not noticed.  The minimum concentration of oxygen in the 

air for human survival ranges between 6 and 10 (the normal range is 21) in volume, but even 

at higher concentrations muscular coordination and the senses are affected. 

 

Toxic or poisonous gases 

The risks inherent in this type of gases are obvious.  However, they are particularly worrying 

in those cases where they are emitted close to a fire, as they could hinder the firemen’s efforts 

to fight the fire, because firemen may be prevented from gaining access to the respective area 

or otherwise may be obliged to wear breathing masks. 

 

Oxygen and other oxidizing gases 

Although they are not flammable, these gases could cause other elements to catch fire at 

lower temperatures: they can accelerate combustion or otherwise start a fire by easing the 

propagation of flames, originating from equipment where fuel is being burned, beyond the 

combustion chambers. 

 

Liquefied gases 

These gases represent a risk to people and property if they are spilled in a liquid form, due to 

their low temperatures.  Contact with these cold liquids can cause freezing, which may be 

very dangerous in cases of prolonged exposure.  Low temperatures affect the properties of 

many construction and structural materials, particularly plastics and carbon steel; they usually 

become fragile and can break easily, giving rise to structural failures. 

 

This is not feasible in the case of LNG storage tanks, as shown in the project description 

section, in Chapter II, because LNG storage tanks are built of a special alloy, 9% nickel steel, 
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which makes them resistant to the very low temperatures they must withstand and also to 

moderate earthquakes.   On the other hand, there are also tanks for the storage of diesel and 

gasoline, propane, butane, nitrogen, ethylene, and the possibility of structural failures is very 

unlikely. 

 

Flammable gases 

Due to their abundance, the behavior of flammable gases, like methane, if a leak occurs, is of 

utmost importance.  Two risks are basically associated with flammable gases: explosions 

resulting from combustion (methane does not exploit) and fire. 

 

 

Explosions resulting from combustion 

These explosions occur in the following stages: 

 

• When a flammable gas or the liquid phase of a liquefied flammable gas escapes from 

its container, pipeline or piece of machinery (this leak can also be due to the normal 

operation of the overpressure release device).  When the spill occurs, it evaporates 

quickly, producing large amounts of vapors, characteristic of the liquid-vapor 

transition. 

 

• The gas mixes with air and becomes diluted. 

 

• Under certain gas-air ratios (flammability or combustionability margins), the mixture 

becomes flammable and could catch fire (if there is no ignition source, there will be 

no fire). 

 

• The flammable mixture, once it comes into contact with the ignition source, burns 

quickly and produces large amounts of heat.  

 

• This heat is absorbed by every object that is close to the flames or to the gaseous 

products that result from high-temperature combustion processes. 
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• All matter expands when heated.  Air shows the highest expansion level when it is 

close to a flame or to the gaseous products that result from high-temperature 

combustion processes. 

 

• If hot air cannot expand because, for instance, it is inside a room or confined space, 

then pressure will build up inside the room or confined space. 

 

• If the structure of the room or confined space is not strong enough to withstand this 

pressure, some elements will yield quickly and abruptly and will be displaced from 

their original position, with a violent and uproaring noise.  This is called explosion.  

In view that said pressure builds up as a result of a combustion process, the explosion 

is called explosion resulting from combustion.  It is also called room explosion, 

vapor-air explosion, including other names that are less accurate. 

 

Fire resulting from flammable gas 

 

The fire that results from the ignition of flammable gases can be considered an explosion resulting 

from an aborted combustion process where an insufficient air – flammable gas mixture is 

accumulated because the mixture ignites prematurely or because it is not confined to a closed space.  

Obviously, a leak of flammable gas to the outside environment will result in a fire.  However, if 

there is a massive leak, the surrounding buildings, or the surrounding air itself, might provide 

sufficient confinement to trigger what is frequently called an open-air explosion.  Non-cryogenic 

liquefied gases can trigger this phenomenon.  The same occurs with hydrogen, ethylene, and some 

reactive gases, due to the extremely high flame propagation speed. 

 

Toxic clouds 

Instant leak 

 

It means that the leak takes place during a brief period of time.  Due to the high pressure and high 

speed involved in the leak, the gas will initially scatter regardless of the wind.  The leak can be 

compared with the gas jet of a jet-plane that absorbs and drags large amounts of surrounding air. 
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A heavy and cold gas cloud is then formed and dragged by the wind.  The gas cloud disappears in 

the air quite quickly. 

 

5. EMERGENCY SHUTDOWN SYSTEM (ESD) 

 

This emergency shutdown system that responds to a LNG leak is being used in LNG vessels and 

terminals. 

 

The ESD allows to automatically, quickly and safely close, without the support of an operator, the 

valves to shut off the entire LNG transfer system when loading operations are being performed.  It 

can also be started manually, by remote control, from the vessel or terminal. 

 

10. RULES FOR VISITING THE SHIP AND TERMINAL  

 

• Make sure that the captain is aware of the visit. 

• Visitors should turn off all battery-operated devices when entering the Terminal (cell 

phones, radios, cameras).  Visitors can only turn them on when they get to a safe place 

inside the ship. 

• Onboard the ship, visitors should remain together and must be accompanied by the captain 

or their representative. 

• Smoking is only authorized in the areas designated by the captain.  Visitors should 

preferably refrain from smoking. 

• Visitors should wear personal protective equipment (shoes, helmet, etc.) within working 

areas. 

• Visitors should  know that onboard the vessel the EMERGENCY ALARM consists of one 

long blast on the ship’s whistle or a continuous alarm bell. 

• The alarm to go to the BOAT STATION is seven short blasts on the ship’s whistle, 

followed by one long blast. 

• Visitors must identify the location of emergency stations, gathering points, and boat 

stations. 
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• Before entering any confined space, including the machinery room, visitors should obtain 

the authorization of the Officer on Duty. 

• Only the entry doors assigned to gain access to the lodging area can be used. 

• Cameras should not be used onboard the vessel, unless the captain’s written authorization is 

obtained. 

• No work can be performed without the authorization of the Officer on Duty. 

• The ship’s equipment cannot be used without the written authorization of the captain. 

• Visitors are subject to drug and alcohol searches, which will be conducted by police 

officers. 

• All the rules and regulations of the vessel must be obeyed. 

• The captain is obliged to give clear protection and safety instructions onboard, and all 

visitors must follow these instructions. 

• The ship’s personnel should not be disturbed while performing their duties or taking their 

rest or recreational period. 

• Visitors must inform the captain when they are planning to leave the ship, so that they may 

be accompanied to the gangway. 
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SECTION :   D 

 

TRAINING AND DRILLS  
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1.  PERSONNEL TRAINING 

 

Both the personnel in charge of loading operations at the plant, as well as the Terminal personnel, 

are conveniently trained to carry out their work and respond to any emergency. 

 

1.1 IDENTIFICATION OF TRAINING REQUIREMENTS  

 

1.1.1 Procedure to respond to a spill on the wharf. 

 
• Any spill that takes place in the wharf area, originating from a Ship or from connection 

hoses, will be immediately reported to the Safety Area. 

 
• Loading operations must be immediately halted in coordination with the Ship. 

 
• Every possible ignition source in the area must be eliminated. 

 
• If a spill occurs on the wharf, the plan must be always activated because there is a 

possibility that the product might spill into the water, or there may be other situations that 

could jeopardize other facilities within the Terminal. 

 
• Containment equipment must be readily available to contain as much as possible the spill of 

the product onto the wharf or adjacent areas. 

 
1.1.2 Procedure to respond to a spill on the ground 

 

• The area must be isolated and unauthorized people should not be allowed to enter the spill 

site. 

 

• Every possible effort should be made to stop the spill, if at all possible, without running any 

major risks. 
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• Every possible effort should be made to contain the spill and thus prevent the spill from 

spreading on the ground.  In this case, makeshift dams will be constructed or containment 

booms will be installed, if possible. 

 

• For small spills, the product will be absorbed with sand or any absorbent material consistent 

with the product spilled.  Then, the wastes will be collected and properly disposed of. 

 

• For large spills, every possible effort should be made to contain the spill with makeshift 

dams or fences, or with absorbent material or containment booms, in order to then be 

collected. 

 

• Flammable substances that could explode or catch fire, located in areas surrounding the 

spill, should be taken out of the area. 

 

1.1.3 Basic fire-fighting procedures 

 

Three basic procedures should be borne in mind in fighting a fire. 

 

• Fuel should stop being supplied (valves should be closed, transfers should stop, etc.). 

 

• Air should not come into contact with the fuel; therefore, the fire area should be covered 

with foam. 

 

• The heat produced by the evaporation of the product should be eliminated, because vapor is 

combustible, and water is the most effective agent for this purpose. 

 

To control any fire at the Terminal, the first step will be to isolate and evacuate the area, besides 

taking the following precautions: 

 

- Remove all containers from the area exposed to fire and heat, if it is possible to do it in a 

safe manner. 
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- Cool the sides of the containers that are exposed to the flames or heat, using water. 

 

- If the fire is intense in the loading areas, support-mounted hoses operated at a distance or 

monitor guns should be used. 

 

1.1.4 Procedures to respond to a fire on the ship 

 

If a fire breaks out on a ship, then, besides the basic fire-fighting procedures, the following steps 

will be taken: 

 

If the fire breaks out next to the mooring wharf, loading operations must be interrupted immediately 

and the ship must get ready to weigh anchor. 

 

If the fire breaks out aboard the ship, then the captain and the crewmembers should give immediate 

notice thereof to the technical personnel working at the Terminal for the latter to halt all operations. 

 

Crewmembers must identify the type of fire in order for the personnel working at the Terminal to 

mobilize the appropriate internal or external resources required to promptly respond to the incident. 

 

1.1.5 Procedures for flammable substances (methane). 

 

To respond to a seepage involving a flammable product, the following steps should be taken: 

 

• Isolate the area. 

 

• Eliminate every source of ignition in the area. 

 

• Use duly grounded armored equipment in the Hot Area. 

 

• Try to seal the seepage, if it is possible to do it in a safe manner. 
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• Try to contain the product to prevent it from filtering into drainage networks or other 

places. 

 

• Monitor flammability indices in the risk area to analyze the need to isolate a broader area. 

 

• Remove the product with absorbent material or other mechanical means in order for wastes 

to be properly disposed of. 

 

1.1.6 Procedures for toxic substances 

 

In situations involving the seepage of liquid substances classified as toxic, the most important thing 

to do is to wear appropriate breathing equipment. 

 

If there is any doubt regarding the concentration of the substance in the environment, breathing 

equipment that affords the highest possible protection will be worn, that is, self-contained 

compressed-air breathing masks and appropriate clothing. 

 

In addition, the following steps will be taken: 

 

• Isolate and evacuate the area that poses a danger immediately. 

 

• Try to seal the seepage, if it is possible to do it in a safe manner. 

 

• Try to contain the product to prevent it from filtering into drainage networks or other 

places. 

 

• Permanently monitor the concentration of vapors in the risk area to analyze the need to 

isolate a broader area. 

 

• Remove the product with absorbent material or other mechanical means in order for wastes 

to be properly disposed of. 
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• Decontaminate all clothing, equipment,  materials and areas reached by the product. 

 

In addition to the above training, workers should be aware of the following: 

 

1.2 OPERATIONS INVOLVING OILY SUBSTANCES  

 

1.2.1 Person in charge 

The person in charge of the plant will personally supervise all operations involving oily substances. 

Said person will closely cooperate with and remain in close contact with the person in charge of the 

loading of oily substances in the vessel and with the wharf personnel. 

 

1.2.2 Before loading Diesel 2 

Before loading Diesel 2, the person in charge will make sure that all the personnel in charge of the 

respective loading operations are aware of the entire manifold system, including pipelines, flanging 

procedure, drainage pipes, maximum permissible pumping rate, drills, measurement (vertical 

measurement of the free surface of a tank, in meters or feet, in order to determine the volume of 

hydrocarbons still left), and level indicators. 

 

It is worth bearing in mind that the refilling of tanks usually results in spills.  It is also important to 

bear in mind the fact that one of the most important causes of spills are flexible pipes in bad 

condition.  To avoid this problem, flexible pipes will be inspected, tested and maintained in 

accordance with the manufacturer’s instructions. 

 

1.2.3 During loading operations 

Loading will begin at the minimum pumping rate, in order to be able to quickly stop the supply if 

there is any problem. 

 

The pressure of supply pipes will be checked to make sure that the maximum working pressure is 

not being exceeded. 

 

The hydrocarbon supply tank will be frequently measured. 
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1.2.4 Upon completion of loading operations 

Upon completion of loading operations, and once all flexible pipes have been drained, a drip tray 

will be left below the flexible pipe connections, when loading hydrocarbons. 

 

Flanges will then be disconnected and a blind flange will be installed on one end of the hose. 

 

1.3 CHECK LIST  

 

1.3.1 Before loading Hydrocarbons 

- There should be a clear signaling system in place to report the commencement 

of loading operations, reductions in the loading rate, the end of loading 

operations, and emergency shutdowns. 

 

- All intake and discharge valves in the sea should be closed. 

 

- Blind flanges should be connected to all valves that are not going to be used. 

 

- High-capacity drip trays should be placed below pipe connections. 

 

- Flexible pipes and loading arms should be in a good condition, properly 

connected, and correctly supported. 

 

- There should be sufficient and readily available absorbent material in place. 

 

- The valve in the tank where the product is to be loaded should be open and duly 

aligned. 

 

1.3.2 While loading hydrocarbons 

 

- There should be no leaks in flexible pipes or pipe connections. 
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- The reduction in the pumping rate during the last phase of loading operations 

should be reported well in advance.  Proper notice should also be given when 

loading operations are intended to be brought to a full halt. 

 

- Sufficient room should be left in the tanks in order to be able to drain flexible 

pipes and the entire pipeline system used in the respective loading operations. 

 

 

1.3.3 Upon completion of loading operations, check whether: 

 

 

- Distribution valves have been closed. 

 

- Flexible pipes and loading arms have been drained before being disconnected. 

 

- Blind flanges have been installed in the aforesaid pipes. 

 

- The valves in the loading system have been closed, including intakes in the 

hydrocarbon supply tank. 

 

2. TRAINING SCHEDULE 

 

2.1 As part of its policy, the Melchorita Terminal will carry out at least two drills a 

year, one spill drill and one fire drill. 

 

2.2 By means of Directorial Resolution No. 0497-98-DCG, dated December 01, 1998, 

the General Bureau of Harbor Masters’ Offices and Coastguards has been entrusted 

with the task of performing a spill drill using all the necessary spill response 

equipment, every three years.  All the people who are involved in the Plan will 

participate in this drill. 
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2.3 Drills will be carried out in accordance with the instructions and responsibilities set 

forth in the attached TABLE OF ASSIGNMENTS AND RESPONSIBILITIES. 

 

2.4 Each time a drill is conducted, a Hydrocarbon Spill Assessment Form will be filled 

out and entered in the register of new events.  This drill register must be kept on file 

for a period of at least three years and will be handed over to the Harbor Master of 

Pisco, whenever required for inspection, in keeping with the provisions set forth in 

Directorial Resolution No. 0497-98-DCG, dated December 01, 1998, issued by the 

General Bureau of Harbor Masters’ Offices and Coastguards. 
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SECTION :   E 

 

PROCEDURES FOR UPDATING AND REVISING 

THE PLAN  
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1. UPDATING, RECORDS AND COMMUNICATIONS  

 

1.1 All major changes introduced to the Plant’s facilities and the Terminal will be 

recorded in the Registration Sheet referred to in SECTION A, point 5, of this plan. 

 

1.2 The Plan revision, including its subsequent updating as a result of any change to the 

Plant’s facilities and the Terminal, will be recorded in the Registration Sheet.  

Regardless of any change introduced to the Terminal facilities, resulting in a 

change to the Plan, the Plan must be revised on a mandatory basis every year, in 

accordance with the provisions set out in Directorial Resolution No. 0497-98/DCG, 

dated December 01, 1998, issued by the General Bureau of Harbor Masters’ 

Offices and Coastguards. 

 

1.3 Every revision and updating must be notified in writing to the Harbor Master and to 

the Environmental Director, for their information and approval. 

 

1.4 The number and date of the above notice, including the approval document, must 

be recorded in the Registration Sheet of this Plan. 
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SECTION :   F 

 

APPENDICES 
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APPENDIX 1 

 

SPECIFIC INFORMATION ON THE TERMINAL 

 

GROUND FACILITIES  

 

PRODUCT/DESIGNATION  TANK SIZE 

Diameter x height or length 

TANK CAPACITY 

Diesel T-5301 6.5 m. x 6 m. 179 m3, work capacity 

LNG T-3401 70 m. x 32 m. 110,000 m3 

LNG T-3402 70 m. x 32 m. 110,000 m3 

Propane V-3102 A 4.5 m. x 25  m. (length) 600 m3 ton 

Propane V-3102 B 4.5  m. x 25 m. (length) 233.5 ton 

Ethylene V-3101 A 4.0 m. x 20 m. (length) 400 m3 work capacity 

Ethylene V-3101 B 4.0 m. x 20 m. (length) 400 m3 work capacity 

Slop Oil T-7101 3.0 m. x 3.5 m. 20 m3 work capacity 

Hot Oil T-4101 

(heating circulation) 

3.6 m. x 6 m. 55 m3 work capacity 

 

TRANSFER FACILITIES (PIPELINES)  

 

• Infrastructure 

 

The bridge, where all Terminal pipelines will be installed, is 1314 meters 

long from the shoreline to the loading platform.  It is a trestle bridge.  The 

Utility Dock is at the end.  The trestle bridge coordinates are the following: 

  

  START     END 

 N 8534773.120     N 8533844.048 

E 358720.583     E 357791.511 

 

• Pipelines 

 

The following pipelines will be installed at the loading platform: 
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- LNG loading pipelines   30 ∅ 

- Vapor return gas pipeline  24∅ 

- LNG recirculation pipeline  08∅ 

- Fire-fighting water pipeline  12∅ 

- Nitrogen pipeline   02∅ 

- Air supply for instruments  02∅ 

 

The following pipelines will be installed at the utility dock: 

 

- A 02 ∅ pipeline to supply diesel to the tugboats that operate in the 

Terminal area.  There will be three (03) tugboats with a nominal 

capacity of 50 tons each. 

- A seawater pipeline, for the reverse osmosis plant. 

- The fire pump (LCI) is also located at the utility dock. 

 

• Characteristics 

 

Following are the characteristics of the pipelines: 

 

- LNG pipelines are made of 304/304L SPEC stainless steel and 

include a high-performance thermal isolation system to minimize 

heat exchange. 

- The LCI, nitrogen, air supply for instruments, and diesel 2 pipelines 

are made of carbon steel. 

- The seawater pipeline for the reverse osmosis plant is made of 

fiberglass or an alloy. 

- The seawater pipeline used for cooling purposes is made of 

fiberglass or an alloy. 
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All pipelines connected to the loading platform and the utility dock pass 

through this bridge. 
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Drawing No. 2 – Pipeline Layout 
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C.  TRESTLE BRIDGE, LOADING PLATFORM AND UTILITY DO CK 

(See Drawing E, Hydrographic Survey of Melchorita) 

 

PERU LNG’s Marine Terminal is located in the maritime area of Playa 

Melchorita, around 20 km. south of the city of Cañete and 06 km. north of 

the Wakama summer resort, province and department of Lima. 

 

The UTM coordinates, WGS 84, of the axis of the trestle bridge are the following: 

 

- Start E 358,666 N 8’534,727 

-   End E 357,259 N 8’533,320 

 

The UTM coordinates, WGS 84, of the platform axis, including mooring dolphins, 

are the following: 

 

- Start E 357,198 N 8’533,359 

-   End E 357,248 N 8’533,274 

 

GENERAL INFORMATION (see Drawing E, Hydrographic Survey of  

Melchorita) 

 

PERU LNG, in order to have the necessary infrastructure in place to ship liquefied 

natural gas from the marine area off  Playa Melchorita, is planning to build a 

loading wharf where ONE (01) 277 m. long x 43.4 m. wide 160,000 m3 methane 

tanker is expected to be moored.  

 

The Terminal is made up of FOUR (04) main structures, as follows:  trestle bridge, 

LNG loading platform, mooring dolphins, and breakwater. The entire structure has 

been designed to withstand horizontal loads caused by seismic events and, on the 

west side of the platform, withstand the impact of vessels.  To this end, tilted piles 

will be strategically located to reduce undesired deformations and stress. 
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It includes a monitoring center, fitted out with gas detection monitors and monitors 

for the entire loading operation, among others. 

 

The trestle bridge will be 1,300 m. long.  It will first run perpendicular to the 

coastline, to be followed by a 30 m. long x 30 m. wide platform that will run 

perpendicular to the trestle bridge. 

 

GENERAL CHARACTERISTICS OF THE TRESTLE BRIDGE, LOAD ING 

PLATFORM AND MOORING DOLPHIN (see Drawing E, Hydrog raphic 

Survey of Melchorita) 

 

Trestle bridge 
A 1,300 m. long structure from the shore to the LNG loading platform, capable of 

bearing the weight of loaded vehicles of up to 25 ton capacity.  Transverse piles 

will be around 18 m. apart.  Transverse piles and beams will be built of steel 

elements, while the platform will be built of concrete, steel or a combination of 

both elements. 

 

To fit out the trestle bridge, the space available on both ends of the transverse 

beams will be used to install pipelines and other elements that will hang from the 

structure. 

 

The trestle bridge has been designed to be 1,300 m. long to provide the necessary 

water depth for the berthing of vessels at critical tide conditions, bearing in mind 

the fact that there will be a 250 m. wide x 3 m. deep dredged navigational 

channel that begins at the Northwest end of the Terminal, on the 15 m. isobath, and 

ends at the Southwest end of the Terminal, also on the 15 m. isobath, passing by the 

13 and 14 m isobaths.  See Drawing B-2. 

 
Loading Platform (Figure 1) 

Is the main structure that will allow the berthing of ONE (01) vessel at a time, with 

a storage capacity of up to 160,000 m3, for loading Gas. 
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The wharf-platform will be 30 m. long and 30 m. wide. 

 

Below the platform, the sea will be 17 m. deep, it being part of the dredged 

channel. 

 

Transverse piles and beams will be made of steel elements, while the platform will 

be built of concrete, steel or a combination of both elements. 

 

The platform will be 9 to 11 m. high on the mean low water springs (MLWS). 

 

Utility Dock  

This platform is close to the seaward end of the trestle bridge and will be used to 

berth tugboats for refueling.  It includes one fire pump.  There will also be THREE 

(03) special tanks to temporarily store solid wastes, oil wastes and wastewater.  

Spill control and response equipment will also be kept in this area. 

 

Mooring dolphins 
Secondary structures for berthing and mooring vessels.  Four (4) mooring dolphins 

will be used to withstand the tractive force when vessels are berthed.  Each such 

structure will consist of a breasting dolphin and quick-releasing hooks.  Six (6) 

mooring dolphins will be installed to withstand mooring loads.  Each such structure 

will in turn include a quick-releasing hook system. 

For safety reasons, mooring dolphins are fitted out with automatic cable release 

devices, to be ready for any emergency.  To this end, there is a mooring cable stress 

monitor.  Cables can be released from the dock by remote control (control area). 

 

Breakwater 

It will be aligned parallel to the coast and, consequently, will run perpendicular to 

the loading platform access bridge. 
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It will be built of rock to protect the wharf and the vessel from the action of waves.  

It will be located 250 m. to the west of the wharf at a depth of 14 to 16 m.  Studies 

recommend a total length of 800 m. 
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Figure 1  LOADING PLATFORM  
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• Types of vessels berthing at the wharf  (See Drawing E,  

Hydrographic Survey of Melchorita). 

 

Vessels 
They are known as methane vessels 

 

Capacity   : 160,000 m3 

Type of tanks    : Prismatic 

Overall length   : 277 m. 

Length between perpendiculars : 266 m. 

DWT    : 66,500 tons 

Breadth   : 43.4 m. 

Depth    : 26 m. 

Load draught   : 11.4 m. 

Light draught   : 09.5 m. 

 

Tugboats 

 

3 tugboats with the following characteristics are required: 

 

Overall length   : 32  m. 

Breadth   : 14 m. 

Draught   : 05 m. 

Static force   : 50 t. 

Pushing force   : 40 t. 

Tugging force   : 40 t. 

Winch force   : 133 t. 

Vertical line force  : 150 t. 

Engine power   : 4000 HP 
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This type of tugboat can develop great engine power within a short distance 

and provides great friction force, being able to do a great job with a short 

line.   

 

It includes 200 m. of coiled cable, there being 100 m. of free cable to work 

independently of the ship. 

 

Its turning circle is completed within a radius of 450 m., at an average of 

12° per minute at 3 knots. 

 

This tugboat needs three crewmembers.  At least two of them should be 

trained and in a capacity to perform all the maneuvers ordered by the pilot.  

Besides, two of them will be duly trained to perform deck work and cable 

maneuvering.  All of them will know how to respond to an emergency. 

 

• Nautical Signaling (See Drawing B-2, Hydrographic Survey of 

Melchorita) 

 

1. Terminal Signaling 

 

Nautical signaling and navigation safety (buoys and signals) 

The relevant provisions that deal with this subject are contained in the 

HIDRONAV-38 Nautical Signaling Regulations, 1985 edition, issued by the 

National Bureau of Hydrography and Navigation.   
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3.5.1 Terminal Signaling 

 

The relevant provisions that deal with this subject are contained in the 

HIDRONAV-38 Nautical Signaling Regulations, 1985 edition, issued by the 

National Bureau of Hydrography and Navigation.  The proposed signal 

satisfactorily complies with the provisions set out in Chapter III, Article 301, of the 

Regulations. 

 

The following nautical signaling equipment will be installed on both seaward 

ends of the Terminal: 

S-1(J) MD1 mooring structure (northern end of the berth) 

S-2(K) MD-6 mooring structure (southern end of the berth) 

 

Navigation lanterns with tower assembly 

 

Day signal 

 

Type    : Navigation lanterns with tower assembly 

Color of tower assembly : Fluorescent white 

Height of tower assembly : 8 m. above the platform 

Elevation above sea level : 15 m. 

Shape of tower assembly : Cylindrical 

 

Tideland ML-155 or similar night signal 

 

Type   : Navigation lantern with tower assembly 

Light   : White 

Elevation above sea level: 15 m. 

Light period   : A group of 2 flashes of light, to be confirmed by  

the National Bureau of Hydrography and  

Navigation (DHN). 
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Effective range  : 03 nautical miles (trans. factor 0.74). 

Visibility  : The whole horizon 

 

Breakwater signaling devices 
 

The relevant provisions that deal with this subject are contained in the 

HIDRONAV-38 Nautical Signaling Regulations, 1985 edition, issued by the 

National Bureau of Hydrography and Navigation.  The proposed signal 

satisfactorily complies with the provisions set forth in Chapter III, Article 301, of 

the Regulations. 

 

As stated earlier in this report, in order to have a sheltered area for loading liquefied 

natural gas at the proposed Marine Terminal, the Project calls for the construction 

of a 800 m. long and 80 m. wide rock breakwater parallel to the coast. 

 

Signaling lanterns will be installed on the northern and southern ends of the 

breakwater to define its location, according to the following characteristics: 

 

Breakwater lanterns, northern side 

 

S-3 (H) Northern side 

S-4 (I)  Southern side 

 

Day signal 

 

Location  : Northern end of the breakwater 

Type   : Lantern with tower assembly 

Color of tower assembly: Fluorescent white 

Height of tower assembly: 8 m. above the platform 

Elevation above sea level: 15 m. 

Shape of tower assembly: Cylindrical 
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Tideland ML-140 or similar night signal: 

 

Location  : Northern end of the breakwater 

Type   : Lantern with tower assembly 

Light   : White 

Elevation above sea level: 15 m. 

Light period   : Flashes of light, to be confirmed by DHN. 

Effective range  : 05 nautical miles (trans. factor 0.74). 

Visibility  : The whole horizon 

  

3.5.2  Dredged channel – signaling devices 
   

The relevant provisions that deal with this subject are contained in the 

HIDRONAV-38 Nautical Signaling Regulations, 1985 edition, issued by the 

National Bureau of Hydrography and Navigation.  The proposed signal 

satisfactorily complies with the provisions set forth in Chapter III, Article 301, of 

the Regulations. 

 

3.5.3.1   General 

 

• To install signals along the proposed Marine Terminal entry and exit dredged 

channel, the project calls for the installation of a system consisting of TWELVE 

(12) signaling buoys/marks.   TWO (02) of them will be positioned ONE (01) 

mile off the coast, on the seaward side, both at the entry to and exit from the 

channel, EIGHT (08) will be placed in the channel itself, of which SIX (06) 

will be placed on the sides of the dredged channel (4 buoys and 2 piles), and the 

remaining TWO (02) piles will be positioned in such a way that, together with 

TWO (02) channel buoys and TWO (02) approach buoys, will define the entry 

to and exit from the channel.  See Drawing B-4. 

 

• The TWO (02) approach buoys will be painted white and will have a white 

light and will be pen or crowbar-shaped. 
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• From the EIGHT (08) channel buoys/marks, FOUR will be painted green and 

will have a green light, and FOUR (04) will be painted red and will have a red 

light. 

 

• From the FOUR (04) green buoys (portside), ONE (01) will be pile-shaped and 

THREE (03) will be pen- or crowbar-shaped and will have a conical green 

mark on top. 

 

• From the FOUR (04) red buoys (starboard side), ONE (01) will be pile shaped 

and THREE (03) will be pen- or crowbar-shaped and will have a conical red 

mark on top. 

 

• The TWO (02) complementary leading buoys (piles) will be made of fiberglass-

cased concrete piles. 

 

3.5.3.2   Characteristics of channel approach and exit buoys 

 

S-7 (A)  Approach buoy, heading angle 060° 

S-8 (B)  Exit buoy, heading angle 220° 

 

Tideland SB-285P or similar pen-shaped buoys (crowbar-shaped) 

 

Buoy description: 

 

Shape   : Cylindrical, double nun  

Total height  : 2.50 m. 

Height of tower assembly : 1.23 m. 

Cylinder height  : 0.585 m. 

Height of lower nun : 0.685 m. 

Greatest diameter  : 0.87 m. 

Material   : Plastic reinforced with fiberglass 
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Color   : White 

 

Light description: 

 

Color   : White 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of Light  : 2 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 

 Anchorage  : 25 m. of ½¨galvanized steel cable with ½” shackles  

and an anchor weight of 200 kg. 

 

Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes in the dredged channel are still to be confirmed with the DHN.  

Different blinking lights will be used in order to make it easier to identify the different 

buoys. 

 

3.5.3.3  Characteristics of channel buoys 

 

a. Pen-type buoys (spar) in the dredged channel: 

 

A-1 (C )  Entrance buoy, northern side. 

A-24 (D)  Entrance buoy, southern side. 

A-17 (O)  Exit buoy, northern side. 

A-16 (P)  Exit buoy, southern side. 

A-22 (G)  Channel buoy, curved path on southern end, entrance side 
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A-19 (L)  Channel buoy, curved path on western end, exit side 

 

Buoy description: 

 

Shape  :  Cylindrical, double nun  

Total height  : 2.50 m. 

Height of tower assembly : 1.23 m. 

Cylinder height  : 0.585 m. 

Height of lower nun : 0.685 m. 

Greatest diameter  : 0.87 m. 

Material   : Plastic reinforced with fiberglass 

Color   : Red light on the starboard side and green light on 

the port side of the channel. 

 

 Description of Tideland SB-285P or similar light: 

 

 Color   : Red light on the starboard side and green light on  

the port side of the channel. 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of light  : 2 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 

 Anchorage  : 25 m. of ½¨galvanized steel cable with ½” shackles  

and an anchor weight of 200 kg. 
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Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes in the dredged channel are still to be confirmed with the DHN.  

Different blinking lights will be used in order to make it easier to identify the different 

buoys. 

 

b. Dredged channel piles: 

 

A-2 (E)  Channel buoy, curved path on northern end, entrance side 

A-14 (M)  Channel buoy, curved path on eastern end, exit side 

 

Pile description: 

 

Shape   : Cylindrical 

Elevation above sea level : 5.0 m. 

Material   : fiberglass-cased concrete 

Color:   : Red on the starboard side and green on the port side  

of the channel. 

 

 Description of Tideland ML-140 or similar light: 

 

Color   : Red light on the starboard side and green light on  

the port side of the channel. 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of light  : 2 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 
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Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes in the dredged channel are still to be confirmed with the DHN.  

Different blinking lights will be used in order to make it easier to identify the different 

buoys. 

 

c.  Dredged channel entry and exit leading buoys 

S-5 (F)  entry leading buoys, includes RACON 

S-6 (N) exit leading buoys 

 

Buoy description 

 

Shape   : Cylindrical piles 

Elevation above sea level : 13.0 m. 

Material   : Fiberglass-cased concrete 

Color   : White 

 

Light description: 

 

Color   : White 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of light  : 3 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 
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Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes in the dredged channel are still to be confirmed with the DHN.  

Different blinking lights will be used in order to make it easier to identify the different 

buoys. 

 

3.5.3  Signals to be installed in the dredged material storage area 

 

The relevant provisions that deal with this subject are contained in the HIDRONAV-

38 Nautical Signaling Regulations, 1985 edition, issued by the National Bureau of 

Hydrography and Navigation.  The proposed signal satisfactorily complies with the 

provisions set forth in Chapter III, Article 301, of the Regulations. 

 

In order to install signals in all FOUR (04) vertices of the area to be used to store the 

material dredged from the proposed Marine Terminal access and exit channel, the 

project calls for the installation of ONE (01) signaling buoy at each vertex, as per the 

following characteristics: 

 

Buoy description: 

 

Shape   : Cylindrical, double nun 

Model   : P-2ST 

Total height  : 2.50 m. 

Height of tower assembly : 1.23 m. 

Cylinder height  : 0.585 m. 

Height of lower nun : 0.685 m. 

Greatest diameter  : 0.87 m. 

Material   : Plastic reinforced with fiberglass 

Color   : Yellow 

Marks on the hull  : M-1 through M-4, in black 
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Description of Tideland SB-285 or similar light: 

 

Color   : Amber 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of light  : 2 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 

Anchorage  : 25 m. of ½¨galvanized steel cable with ½” shackles  

and an anchor weight of 200 kg. 

 

Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes at the vertices of the square-shaped storage area are still to be 

confirmed with the DHN.  Different blinking lights will be used in order to make it 

easier to identify the different buoys. 

 

The above-described nautical signaling devices comply with the provisions set forth in 

Articles 108, 205.a.4 and 205.b of the Nautical Signaling Regulations, HIDRONAV-

38, 2nd edition, 1985, and will be installed in order to serve as a point of reference to 

avoid the performance of trawl fishing and other activities that may be affected by the 

material deposited at the bottom of the sea within the area indicated above. 
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PHYSICAL CHARACTERISTICS OF HYDROCARBONS  

 
• MOLECULAR STRUCTURE OF HYDROCARBONS  
 
 Petroleum is made up of several different hydrocarbon molecules with 

different molecular weights, ranging from the lightest to the heaviest, 

depending on the number of carbon atoms comprising the molecules 

involved. 

 

 Light molecules, like for instance methane, ethane, butane and propane, tend 

to gasify under normal atmospheric conditions, while heavier molecules, like 

asphalt and bitumen, tend to solidify.  Intermediate molecules like Kerosene 

and Diesel, are in a liquid state under normal conditions and are the most 

commonly transported products. 

 

• PHYSICAL PROPERTIES  
 
- Density.    The mass of a substance, like hydrocarbons, regardless of its 

byproducts, usually contains gases derived from hydrocarbon liquids that are 

heavier than air, at ambient temperature. 

 

 This property is particularly important due to the stratification these gases 

could have when hydrocarbons are being handled (loaded, unloaded, washed, 

etc.). 

 

Viscosity.   Defined as the internal resistance of a fluid to flow over another fluid or 

to oblige a liquid layer to flow over another layer, when a liquid layer exists 

between both of them.  It is worth stressing that viscosity is a general 

property of both liquids as well as gases, although the former are much more 

viscous than the latter. 

In hydrocarbons, viscosity decreases as the temperature increases and 

increases as the temperature decreases. 
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Pour Point.  Is the lowest temperature at which hydrocarbons will continue flowing. 

Flash Point.  Is the lowest temperature at which vapors from a liquid will ignite upon 

application of a small flame along the liquid’s surface. 

 

Vapor pressure.  A hydrocarbon mixture in a tank generates gases that fill up the 

space still left in the tank.  Part of these gases are dissolved in the liquid, until 

an equilibrium is achieved with a certain amount of gas distributed evenly.  

The pressure exerted by this gas is called vapor pressure. 

When the gas/liquid ratio is zero, it is called true vapor pressure; this pressure 

increases as the temperature of the mixture increases. 

 

Combustibility.   During the burning process, hydrocarbon gases react with oxygen 

present in air, producing C02 and water.  This reaction generates enough heat 

to form a visible flame that moves through the mixture of gas, hydrocarbons 

and air.  When the gas above the liquid hydrocarbons is ignited, the heat 

resulting therefrom evaporates the fresh gas and preserves the flame. 

 

• We should bear in mind the fact that on entering water, petroleum undergoes 

weathering (weather exposure).  This process will basically depend on the 

type of hydrocarbon involved, plus volume, atmospheric variables and sea 

conditions.  In this case, we are speaking of diesel, and only small amounts of 

diesel, so the spill may tend to concentrate in a given place because there 

may be little surface stress owing to the temperature of seawater in the area, 

giving enough time for the recovery of the hydrocarbon spill.  The possibility 

of a spill reaching the beach is remote. 

 

GAS PROPERTIES 

 

• INTRODUCTION  

 

The word GAS describes a form of matter that has no shape or volume of its own, 

but rather adapts to the shape and volume of the container. 
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In view that all substances can change into a gaseous state, depending on the 

temperature and pressure applied, the word GAS is used to describe substances that 

exist in a gaseous state under normal conditions, that is, under normal temperature 

and pressure (TPN), that is, approximately at 21° C and 1 atm. pressure. 

 

To transport gas, the gas must be necessarily pressurized or refrigerated, and the 

risk is that, if an accidental gas leak occurs, said gas may multiply its volume 

hundreds of times. 

 

The risks associated with the chemical properties of gas, that is, flammability, 

reactivity or toxicity, increase when the gas disperses in the atmosphere and 

becomes invisible. 

 

A cloud dispersion model, according to wind speed and weather conditions, can 

give a rough idea of the areas where danger exists. 

 

Sometimes, the risk faced by the population is so big as the impossibility of 

evacuating the population in a few minutes, while the gas dispersion takes place.  

However, in other cases containing the spill is so easy as placing a canvas on the 

leak or placing a wedge to plug the spill. 

 

The incident can be substantially minimized with a quick response on the part of 

firemen.  Quickly accessing the service database, being aware of the protection 

offered by personal protective equipment, and short exposure periods can 

successfully save the lives of affected people. 

 

• CLASSIFICATION  

 

To classify the different types of gases, we must bear in mind some common 

denominators that reflect the chemical and physical properties of gas. 
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Classification of gases according to their chemical properties 

 

As regards gases, the chemical properties are the most important ones, as they reflect 

their capacity to chemically react with other matters, generating potentially hazardous 

sub-products or large amounts of heat. 

Flammable Gases 

 

A flammable gas is any gas that can burn under standard oxygen conditions in air.    

The combustion of flammable gases in air is subject to the same conditions as 

flammable liquid vapors; that is, any flammable gas will burn only within certain gas-

air mixture limits (flammability or combustibility limits) and at a given temperature, 

as required to start a reaction (ignition temperature). 

 

Although flammable liquid vapors and flammable gases show the same combustion 

properties, the term Flash Point has practically no meaning for gases.  The Flash 

Point is basically the temperature at which a flammable liquid generates a sufficient 

amount of vapors to produce combustion.  Said temperature is always below its 

normal boiling point.  A flammable gas is usually at a higher temperature than its 

normal boiling point temperature, even when it is transported in liquid state and, 

therefore, its temperature is well above its Flash Point temperature. 

 

A good example is butane, hydrogen, acetylene, etc, which are gases that burn, 

cannot be breathed, and can form explosive mixtures with air. 

  

Non-flammable gases 

 

Gases that do not burn under any concentration of air or oxygen.  However, many of 

these gases can maintain the combustion of other matters or can otherwise tend to 

suppress said combustion.  Those that maintain the combustion process are usually 

called oxidizing gases, and are made up of mixtures of oxygen and other gases like 

Helium, Argon, etc. 
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Those gases that do not maintain the combustion process are usually called inert 

gases.  The most common inert gases are: Nitrogen, Argon, Helium, Carbon Bioxide, 

and Sulfur Bioxide.  It is also true that some metals like, for instance, Magnesium, 

can react vigorously with Nitrogen or Carbon Bioxide. 

 

Reactive gases 

 

In view that most part of gases can chemically react with other substances under 

certain conditions, the term reactive gas is used to distinguish those gases that react 

with other matters or with themselves, generating large amounts of heat or potentially 

hazardous reaction products through a reaction other than combustion and under 

reasonably foreseeable triggering conditions (heat, impact, etc.). 

 

Fluoride is an example of a highly reactive gas, because it reacts practically with all 

organic and inorganic substances at normal temperatures and pressures, and usually at 

a sufficient speed to produce flames.  Chloride (classified as a non-flammable gas) is 

another example.  It reacts with Hydrogen (flammable gas) and can also produce 

flames. 

 

Several gases can chemically react with themselves when subjected to easily 

foreseeable conditions of heat and impact, including fire exposure with large amounts 

of heat, like Acetylene, Metylacetylene, Propane-diene, and Vinyl Chloride.  These 

gases are usually kept in containers and are mixed with other substances for their 

transportation and storage; sometimes, they are kept in special containers in order to 

stabilize them against possible reaction triggers. 

 

Toxic gases 

 

Certain gases can be hazardous for people if released into the atmosphere.  This 

category includes poisonous gases or gases that may be irritating if inhaled or coming 

into contact with the skin, like Chloride, Hydrogen Sulfide, Sulfur Bioxide, 
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Ammonia, or Carbon Monoxide.  The presence of these gases can make the work of 

fire fighters more difficult, if they are exposed to these gases. 

 

Classification of gases according to their physical properties 

 

The physical properties of gases are very important to provide protection against and 

respond to fire events, because they affect the physical behavior of gases, both while 

they remain inside their containers, as well as when they are released accidentally.  

By their very nature, gases must be fully stored inside containers for their 

transportation, handling and storage, until they are used. 

For practical reasons and easiness of use, gases should be stored in containers that 

contain the largest possible amount of gas.  For this reason, the necessary measures 

are to be taken to increase the pressure of the gas, in such a way that it will be 

transported in a liquid state and very seldom in a gaseous state. 

 

This situation may be quite confusing for some people, but it is important to make 

this distinction for purposes of the application of fire prevention and fire-fighting 

practices. 

 

Compressed gases 

 

Compressed gas is a gas that, under normal temperatures and under pressure within 

any given container, remains in a gaseous state.   Compressed gas is any gas or 

mixture of gases the critical temperature of which is smaller than or equal to –10 C. 

 

Liquefied gases 

 

Any gas that, under normal temperatures and under pressure, remains in a liquid state 

and partially in a gaseous state.  The pressure basically depends on the temperature of 

the liquid.  Liquefied gas is any gas the critical temperature of which is higher than or 

equal to –10 C. 
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Cryogenic gases 

 

Cryogenic gases are gases that, in order to remain in a liquefied state within the 

container where they are stored, should be kept at temperatures that are below normal 

temperatures, usually above their boiling point at normal temperature and pressure, 

and at pressures that are proportionately low or moderate.  The main reason of this 

difference with respect to liquefied gas is that the cryogenic gas cannot be kept 

indefinitely in the container where it is stored because it cannot prevent the 

penetration of atmospheric heat, which continuously tends to increase its pressure to 

levels that may exceed its resistance to any type of container.  Cryogenic gas is any 

gas the boiling temperature of which at atmospheric pressure is below – 40 C. 

 

Pressure-dissolved gases 

 

A typical case is Acetylene.  Acetylene is a gas that cannot be pressurized if it is not 

previously kept at very special conditions.  It needs a cylinder packed with a porous 

material, to which Acetone is added.  The acetylene charged into the cylinder 

dissolves in the Acetone and is distributed throughout the pores of the internal porous 

material. 

 

One of the characteristics of these gases is that they do not remain free, but rather 

dissolve in another medium, usually because of their reactivity. 

 

• NATURAL GAS  

 

Gas accumulates in underground deposits in geological regions known as 

hydrocarbon-bearing sedimentary basins, where gas can be found alone or mixed 

with petroleum.  The term “natural gas” includes a number of substances the 

economic use of which results in different industrial processes, as follows: 

 

The lightest fraction of natural gas is methane, also simply called natural gas.  

Liquefied methane, called LNG (liquefied natural gas), is cooled to cryogenic 
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temperatures in order to be transported in special vessels called “methane carriers” or 

“methane vessels” for export purposes.  The plant will be handling this gas. 

 

When entering the plant, the Camisea natural gas contains:  87.71 Methane, 10.24 

Ethane, 0.53 Nitrogen, 1.5 CO2 and 0.02 Propane, at a temperature of 30° C.  The gas 

exiting the plant contains: 80.55 Methane and 10.45 Ethane at less than (-) 163°C. 

 

The term Liquefied Petroleum Gas  (LPG) is understood to mean propane gas or 

propane gas mixed with liquid butane gas.  This fraction of the natural gas is sold 

either on a retail basis, in cylinders, or on a wholesale basis, in special vessels. 

 

The term Natural Gas Liquids (NGL) is understood to mean the liquefiable fraction 

of the natural gas, which is heavier than methane.  It includes LPG, ethane gas and 

natural gasolines.  Ethane is highly prized by the petrochemical industry because it 

can be finally turned into plastics. 

 

The so-called gas chain includes from subsoil deposits, where gas in solution coexists 

with petroleum or otherwise gas remains in a gaseous state, to the flarer or final 

consumer, and includes two large activities: 

 

Exploration (E) and Production (P), also known as upstream activities, which include: 

acquisition and processing of geological information; drilling and workover of 

exploratory and outpost extension wells; gas extraction; physical separation of gas 

from petroleum; in the case of associated gas, the treatment required to separate, 

through physical-chemical processes, undesirable components like water and carbon 

dioxide, to bring the final gas into agreement with the quality standards prevailing in 

the market.  During this process, the liquefiable components (LNG) are extracted to 

leave only the methane gas, almost as a single component of the gaseous mixture, for 

its subsequent transportation and distribution. 

 

Downstream activities include transportation by gas pipelines, economic storage, 

local distribution through networks, marketing and brokerage.  A difference exists 
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between the storage of gas and other utilities like electricity, which requires 

synchrony between production and consumption. 

 

Natural gas industrial or refining processes, like those associated with  the NGL 

(Natural gas liquids) and LPG (Liquefied petroleum gas) processes, or physical 

transformation processes, like those involving LNG (Liquefied natural gas), are 

carried out to comply with the requirements of very particular markets, which have 

different characteristics. 

 

Description and technical characteristics of natural gas 

 

Natural gas is colorless, odorless, tasteless, shapeless, and lighter than air. It is 

gaseous at any temperature below -161º C. For safety reasons, a chemical odorant 

that smells a little like rotten eggs, Mercaptan, is added to natural gas so that it can be 

smelled if there is a gas leak.  

Natural gas is a mixture of light hydrocarbons mainly composed of methane and 

ethane. The composition of natural gas is never constant; however, the primary 

component of natural gas is methane (at least 90%), which has a simple hydrocarbon 

structure composed of one carbon atom and four hydrogen atoms (CH4).  Methane is 

highly flammable, burns easily and almost completely, and emits very little 

contamination. 

 

Natural gas is neither corrosive nor toxic, its combustion temperature is high, and has 

a narrow flammability range, making it an inherently safe fossil fuel compared to 

other fuel sources.  In addition, because of its specific density of 0,60, lower than that 

of air (1,00), natural gas tends to rise and, consequently, can easily disappear from the 

site it is located through any crack 

 

The carbon and hydrogen in natural gas are thought to have originated from the 

remains of plants and animals that were accumulated at the bottom of lakes and 
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oceans over millions of years. After having been buried under huge layers of other 

sediments, the organic material was transformed into crude oil and natural gas as a 

result of the high pressure from the layers of sediments and the heat from the earth's 

core. The oil and gas were then squeezed out of the marine shales in which they were 

deposited, and from there went into porous sedimentary rocks. Then, oil and gas 

migrated upward through the porous rock, as it is less dense than the water, filling the 

pores. Several different types of oil and gas "traps" exist. 

Natural gas is found throughout the world, either in reservoirs deep beneath the 

surface of the earth, or on the oceans. It forms as pockets of gas over crude oil 

deposits or is trapped in porous rock formations. When natural gas is found in crude 

oil deposits it is called associated natural gas, and when it is found without the 

presence of oil it is called non-associated natural gas. 

When natural gas is cooled to a temperature of approximately -163°F at a normal 

atmospheric pressure, it condenses to a liquid called liquefied natural gas (LNG). One 

volume of this liquid takes up almost 1/600th less volume than natural gas. LNG is 

two times less heavy than water (about 45%). LNG is odorless, colorless, non-

corrosive, and non-toxic. When vaporized, it burns only in concentrations of 5% to 

15% when mixed with air. Neither LNG, nor its vapor, can explode in an unconfined 

environment. Since LNG takes less volume, natural gas is liquefied for ease of 

transporting and storing. 

Natural gas is considered a clean fuel. Commercialized natural gas is practically 

sulfur free (the Camisea gas is absolutely sulfur free) and produces virtually no sulfur 

dioxide (SO2).  Natural gas emits lower levels of nitrogen oxides (No) than oil and 

coal.  Emissions of carbon dioxide (CO2) are less than those of other fossil fuels 

(According to Eurogas 40-50% less than coal and 25-30% less than oil). 

Physical Properties of the Natural Gas components 

 

 Methane Ethylene Ethane Propane Butane Nitrogen Air 

Molecular 
Formula 

 
CH4 

 
C2H4 

 
C2H6 

 
C3H8 

 
C4H10 

 
N2 
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Molecular 
Weight 

 
16.04 

 
28.05 

 
30.07 

 
44.09 

 
58.12 

           2 
28.02 

A 212 
0.2404 

Specific Heat  
°°°°F 

at 175 
      0.4502 
at 112 
     0.5308 
at 59 
     0.5284 
50 – 392 
     0.5931 

at-131.8 
0.3086 
at 59  
0.3592 
59   -212 
0.399 
77   - 392 
0.430 

 
  

at-115.6 
0.3475 
at 59 
0.3861 

  at –293.8 
0.256 
at 59 
0.2477 

 

Boiling 
Point, °°°°F 

- 258.7 - 155.2 -128.2 -43.87 -31.1 –
31.6 

-320.8 -127.3 

Dissolution 
Point, °°°°F 

-299.2 -273.1 -297.8 -309.82 -211 -345.9 -227.6 

Liquid 
Density 

0.415 0.566 0.561 0.585 0.600 0.808 0.874 

Vapor 
density, sp 
gr. Air 1 

0.5444 0.9749 1.0493 1.554 2.0854 0.9672 1.00 

Vaporization 
temperature, 
tu/l 

248.4  At 32   135.0 
At-4   156.6 
At  -   40 
175.5 
At  -   130 
228.6 

 

At  68 
150.12 
At 32 
161.28 
at-22 
176.40 

164.7 85.68 91.75 

Flammability 
in air – 
percentage 
 
Lower 
Higher 

 
 
 
 

5.00 
15.00 

 

 
 
 
 

2.75 
28.6 

 
 
 
 

3.00 
12.50 

 
 
 
 

2.12 
9.35 

 
 
 
 

1.86 
8.41 

  

Relative 
value as 
liquid at 
boiling point 
and gas at 
0°°°°F 

630 485 488 316 108 690 760 

Critical 
Temperature 
°°°°F 

- 116.5 50 90 206 306 -232.8 -221.3 

Latent 
temperature, 
tu/l at p 

219.7 207.56 210.7 183.5 165.9   

 

Natural Gas and the Environment 

 

All fossil energies have an impact, to a greater or smaller extent, upon the 

environment, both because of the construction and operation of the infrastructure 

required to make them available to consumers, as well as because of their use. 
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Natural gas facilities and infrastructure, like gas pipelines and distribution networks, 

are mostly buried under the ground and, therefore, do not have a significant impact on 

the landscape.  The remaining visible facilities, mainly platforms and regasification 

plants, owing to the technologies applied, are environmentally friendly. 

 

Fossil fuels or their byproducts produce, following their combustion process, carbon 

oxides, sulfur and nitrogen, which should be limited to the largest extent possible to 

reduce acid rains, the greenhouse effect, and the deterioration of the quality of air. 

 

Natural gas does not contain sulfur, for which reason, upon combustion, it does not 

emit sulfur oxides, which are mainly responsible for acid rains.  Furthermore, with 

the new combustion technology developed, it is possible to substantially reduce the 

temperature of the flame, thus triggering a 40% decrease in the production of nitrogen 

oxides, as compared to other fuels. 

 

Also because of its molecular composition, one carbon atom for every four hydrogen 

atoms, the carbon oxides produced during the natural gas combustion process account 

for 50% to 70% of those produced by other fuels.  In addition, the fumes do not 

contain ashes or other solid wastes. 

 

For all of the above reasons, natural gas helps improve the quality of air, and its 

increasing share in the energy market in different parts of the world is positively 

helping protect the environment. 
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APPENDIX 2 

 

1. LIST OF CONTACTS  

 

1.1 INTERNAL CONTACTS  

 

Name and Surname Position filled in the Plan Telephone Number 
Work/home 

Address 

 CGP   
 CLD   
 CPA   
 JGC   
 JSGOA   
 JSGOT   
 JSGSS   
 JSGSSM   
 Tugboat Master   
 Pilot   

 

1.2 ENTITIES AND AUTHORITIES  

 

ENTITY TELEPHONE VHF FAX EMAIL 
CALLAO Harbor 
Masters’ Office 

    

PISCO Harbor 
Masters’ Office 

    

Civil Defense – 
Municipality of 
CAÑETE 

    

Civil Defense – 
Municipality of LIMA 

    

Civil Defense – 
Municipality of 
CHINCHA 

    

Civil Defense – 
Municipality of 
PISCO 

    

Ecological Police 
CAÑETE 

    

Ecological Police 
CHINCHA 

    

OSINERG     
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APPENDIX 3 

 

LIST OF EQUIPMENT  

Spill containment 

 

EQUPMENT AMOUNT LOCATION 

18” x 18”ABSORBENT PADS  16 Utility Dock 

3/8” x 18” x 18” PAD 100 Utility Dock 

19” x 140”ABSORBENT 

ROLL  

01 Utility Dock 

4 x 40´ ABSORBENT CORDS  100 Utility Dock 

13’ LONG GLOVES  04 PAIRS Utility Dock 

SPECIAL POLYETHYLENE 

BAGS WITH TIE-DOWNS  

100 Utility Dock 

55-GALLON 

POLYETHYLENE 

CYLINDERS  

02 Utility Dock 

GRANULAR BAG/PEAT 25 

POUNDS  

01 Utility Dock 

ABSORBENT CORDS 10’ 

ABSORBENT CORDS 70´  

100 

30 

Utility Dock 

55-GALLON DISPENSANT 

CYLINDER 

01 Utility Dock 

 

Fire-Fighting Equipment 

 

DESCRIPTION BRAND REMARKS 
Motor pump  100 GPM 
Motor pump  1000 GPM 
Motor pump  Fire-Fighting System, Dock 
Motor pump  Fire-Fighting System, Dock 
Foam Concentrate Pump  Fire-Fighting System, Dock 
Telecommand Monitor  Fire-Fighting System, Dock 
Telecommand Monitor  Fire-Fighting System, Dock 
Deflector Nozzels (18)  Fire-Fighting System, Dock 
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Hydrants (6)  Fire-Fighting System, Dock 
   Fixed Monitors (2)  Fire-Fighting System, Dock 
   Fixed Monitors (2)  Fire-Fighting System, Dock 
Hose Stations (4)  Fire-Fighting System, Dock (fresh 

water) 
Gas Detector and Monitor  Fire-Fighting System, Dock 
Gas Sensors (14)  Fire-Fighting System, Dock 
Portable Motor Pump   
Portable Motor Pump   
Portable Motor Pump   
Portable Motor Pump   
Air Compressor   
PQS Extinguisher  136 kg. 
PQS Extinguisher  136 kg. 
PQS Extinguisher  250 kg. 
PQS Extinguisher  250 kg. 
Neoprene pads (29) 
Canvas pads (12) 

 1 ½ ∅ Hoses (30) m.  

Neoprene pads (69) 
Canvas pads (14) 

 2 ½ ∅ Houses (30) m. 

 

The monitors are actually water or foam guns that are usually installed in the upper part of the 

facilities involved. 
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SPILL RECOVERY EQUIPMENT LAYOUT 
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UTILITY DOCK – SPILL RESPONSE EQUIPMENT 

 

APPENDIX 4 

 

COMMUNICATIONS PLAN  

 

This appendix to the Contingency Plan identifies the emergencies that require an alarm, the location 

of which must be indicated by the Terminal.  It also identifies the communications equipment 

required for the operations. 

 

A. Alarms 

Fire at the Terminal or in the vessel 

Spills or leaks involving liquefied gas 

Spills involving Diesel 2 

Leaks involving toxic vapors 

Tsunamis 

 

B. Communication equipment available at the Terminal for the operations 

 

FIXED telephones 

Emergency telephones 

Telephone with loud telephone ringer. 

VHF ship frequency designated by the Pisco Harbor Masters’ Office 

Portable UHF radio for loading operations 

Cell phones and beepers 

Fax 
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APPENDIX 5 

ACRONYMS AND DEFINITIONS  

 

The acronyms and definitions for routine and emergency communications are based on common 
and easily understandable language.  If the Maritime Authority with jurisdiction over the project 
area deems it convenient to use any special language, said language will be incorporated to this 
Contingency Plan. 
 

Following are some definitions: 

 

Surfactant 

A substance used to recover a hydrocarbon spill, as opposed to the dispersant.   

 

Associated Gas 

Natural gas found in association with oil in a field, either dissolved in the oil or as a cap of free gas 

above the oil. 

 

Gas associated with petroleum 

Gas found together with petroleum. 
 

Fuel Gas 

Gaseous fuels that can be distributed by pipeline, such as natural gas, liquid petroleum gas, coal gas 
and refinery gas. 
 

Liquefied Petroleum gas (LPG) 

LPG is made up of propane, butane, or a mixture of propane and butane, which can be liquefied 

under pressure, whether in whole or in part, in order to facilitate its transportation and storage.  LPG 

can be used for cooking, heating, and vehicle fuel purposes.  It is obtained from petroleum refining. 

 

Solution gas 

Natural gas dissolved in crude oil within the field. 
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Raw Natural Gas  

Natural gas that contains undesirable impurities and substances, such as: water, nitrogen, carbon 
bioxide, gaseous hydrosulfuric acid, and helium.  These impurities and substances are removed 
before the gas is sold. 
 

Liquefied Natural Gas (LNG) 

Natural gas that, in order to make its transportation easier, is liquefied by refrigeration, cooled to -

163°C at atmospheric pressure.  Natural gas takes up 1/600th more volume than liquefied natural 

gas (LNG). 

 
Lean gas or dry gas 

Natural gas containing very little hydrocarbons other than methane.  Its heating power typically 

stands at 1,000 Btu/standard cubic feet, unless a significant proportion of gases other than 

hydrocarbons are present. 

 

Rich gas 

Gas containing substantial quantities of methane, but a relatively high proportion of other 

hydrocarbons.  Most of these hydrocarbons are usually separated as natural gas liquids. 

 

Dry gas 

a) The same as poor gas, that is, gas that does not contain hydrocarbons that will liquefy at 

ambient temperature and pressure. 

b) Gas that does not contain water vapor, that is, gas without water. 

 

Synthetic gas 

A gas rich in methane, derived from oil or coal.  It has the same basic characteristics and chemical 

composition as natural gas.  After being treated to eliminate carbon bioxide, it can be used for 

household purposes, as a gas with low heating power. 

 

Gas pipeline 

A pipeline used for the transportation of natural gas at high pressure and over great distances. 
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Gasoline or Petrol 

A fuel used in motorcars and motorcycles, etc (also known as petrol).  Naturally occurring gasoline 

is known as condensate. 

 

Degree-day 

A measure of the coldness of the weather based on the extent to which the daily mean temperature 

falls below a reference temperature, usually 65°F; thus, each degree by which the daily mean 

temperature drops below 65°F represents one degree day.  (°C is used in Continental Europe, 

instead of °F; the temperature base is usually 16°C, equivalent to 60.8°F). 

 

API Gravity  

The scale used by the American Petroleum Institute to express the specific gravity of oils. 

 

Specific Gravity 

The ratio between the density of a substance at a given temperature and the density of water at 4°C. 

 

Electromagnetic Interference (EMI) 

The electric or electronic interference produced by the operation of equipment or instruments due to 

the electromagnetic field generated by the nearness of  electric and electronic equipment. 

 

Emergency shutdown (ESD) 

Bringing operations to a halt in a controlled, effective, safe, and quick fashion. 

 

Emergency shutdown system 

A system whereby loading operations are quickly and effectively shut down, either manually or 

through automatic control sensors, in a safe and controlled fashion.  Depending on the product, it 

can take from 06 to 15 seconds. 

 

Fail to Safety 

Plant and equipment designed to perceive the slightest condition involving a risk, no matter how 

small the risk may be, regarding failures in the ESD system or loss of power in the ESD system. 
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Fusible plug 

An element designed to measure temperatures between 98°C and 104°C.  It acts on the ESD system 

and makes the valves shut down if a fire breaks out. 

 

Interphase 

Components transferring the link signal to the ship’s ESD system or to the Terminal’s ESD system. 

 

Intrinsically safe circuit 

A circuit where a spark or thermal effect, or normally both, or specific failure conditions, are 

incapable of igniting the gas vapors. 

 

Link 

The medium whereby a signal is emitted to start the ESD system.  It can be transmitted from the 

ship to the ESD system on ground or vice versa. 

 

Pendent Extension 

A manual control that activates the ESD system in a remote location. 

 

Pipeline Period 

The time required for a pressure signal to travel along the pipeline system, starting from the 

beginning, reaching the end, and coming back.  This time is calculated by dividing the line length 

by the speed of sound in the line fluid. 

 

Response Time 

Signal Response Time:  Time elapsed between the moment a start signal is emitted to the ESD and 

the moment it is recognized by the ESD system. 

Actuation Response Time: Time elapsed between the moment an ESD system recognizes the ESD 

start signal and the moment the required action begins.  The Actuation Response Time comes 

immediately after the Signal Response Time. 

 

Total Shutdown Time 
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Time elapsed between the manual or automatic start of the ESD system and the final shutdown of 

manifolds in the ship or Terminal. 

 

Total Valve Closure Time 

The time it takes for a valve to move from an open position to a closed position. 

 

Effective Valve Closure Time 

Period required for a valve to reduce the flow from 90 to zero. 
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APPENDIX   6 

 

LIST OF DRAWINGS 

 

 

 

- Drawing 1 External area for evacuees. 

 

- Drawing 2 Dock Pipeline Layout 

 

- Summary Drawing of Bathymetric Studies at a scale  of 1:7500   B-2 

 Includes: 

 Reference bathymetry 

 Reference topography of adjacent beach 

 Submarine gradient 

 Location of Terminal 

 Location of Breakwater 

 Location of dredged channel 

 Location of dredged material storage area 

 Nautical signaling 

 High water mark 

 Parallel line 50 m. from High Water Mark 

 Dredged material storage area 

 Riverside area 

 

- Bathymetric drawing at a scale of 1:2500     B-4 

 Includes 

 Bathymetry 

 Topography of adjacent beach 

 Submarine gradient 

 Location of Marine Terminal 
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 Location of Dredged Channel 

 Location of Breakwater 

 Dredged channel area 

 Breakwater area 

 Nautical signaling system 

 High water mark 

 Parallel line 50 m. from High Water Mark 

 Riverside area 

 

- Drawing showing the Characteristics and Layout of the Marine Terminal  E 
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CONTENIDO 
PARTE A 
 
I     PRIMERA REUNION 
      1.0     Lista de Asistentes 
      2.0     Agenda 
      3.0     Comentarios y/o Sugerencias 
 
II    SEGUNDA REUNION 

1.0 Lista de Invitados 
2.0 Lista de Asistentes 
3.0 Agenda 
4.0 Comentarios y /o Sugerencias 
5.0 Manuscrito 

 
III   TERCERA REUNION 

1.0 Lista de Asistentes 
2.0 Agenda 
3.0 Comentarios y/o Sugerencias 

 
IV   CUARTA REUNION 

1.0 Lista de Invitados 
2.0 Lista de Asistentes 
3.0 Agenda 
4.0 Comentarios y/o Sugerencias 
5.0 Manuscrito 
6.0 Cargo de Invitaciones 

 
V     QUINTA REUNION 
        1.0    Lista de Invitados 
        2.0    Lista de Asistentes 
        3.0    Agenda 
        4.0    Comentarios y/o Sugerencias 
        5.0    Manuscrito 
        6.0    Cargo de Invitaciones 
 
VI    SEXTA REUNION 

1.0 Lista de Invitados  
2.0 Lista de Asistentes 
3.0 Agenda 
4.0 Comentarios y/o Sugerencias 
5.0 Manuscrito 
6.0 Cargo de Invitaciones 

 
 
VII   SEPTIMA REUNION 

1.0 Lista de Invitados 
2.0 Lista de Asistentes 
3.0 Agenda 
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4.0 Comentarios y/o Sugerencias 
5.0 Manuscrito 

 
VIII  OCTAVA REUNION 

1.0 Lista de Invitados 
2.0 Lista de Asistentes 
3.0 Agenda 
4.0 Comentarios y/o Sugerencias 

 
 
IX   MATERIALES UTILIZADOS EN LAS REUNIONES 
 
X    FOTOS Y VIDEOS 
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Primera Ronda de Consultas 
AUTORIDADES NACIONALES (06/06/02) 

Lugar: Oficinas de Golder Associates Perú 
Numero asistentes: 02 
 
 

LISTA DE  ASISTENTES 
 
 
 

Nombre Institución 
Julio Bonelli DGAA 
Luis Alberto Sánchez DGAA 
 
 
Además de la participación de: 

 

James Brannan Hunt Oil  
Igor Salazar Hunt Oil 
Siegfried Arce Golder Associates 
Fernando Medina Golder Associates 
Jorge Chávez Golder Associates 
René Lozada Golder Associates 
María Julia Ubillús Golder Associates 
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2.0   AGENDA 
 

 
PROYECTO DE EXPORTACION  

GAS NATURAL LICUADO DE CAMISEA 
 
 
 

PRESENTACIÓN 
(06/06/02)  

 
 
Fecha : 06/06/02 
 
Hora : 9:00 – 11:00 
 
Lugar : Oficina Golder Associates Perú  
   

 
 

AGENDA 
 

 
1. Presentación de Camisea LNG Company S.R.L. 

9:00 a.m. – 9:10 a.m. 
 
 

2. Presentación de Golder Associates Perú  
9:10 a.m. – 9:20 a.m. 
 
 

3. Presentación del Proyecto por Camisea LNG Company S.R.L.  y Golder Associates  
9:20 a.m. – 10:00 a.m. 
 
 

4. Sugerencias y/o comentarios 
10:00 a.m. – 10:30 a.m. 
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3.0  COMENTARIOS Y/O SUGERENCIAS 

 
 

• Julio Bonelli 
 

 
• Prestar especial atención al grupo de pescadores artesanales que  

transitan por el área y  realizan sus actividades de pesca en ella. 
 

 
 

• Luis Alberto Sánchez 
 
 

• Evitar cometer los mismos errores que han cometido otras compañías. 
Asegúrense de informar bien a los grupos de interés durante el  proceso 
de consultas 

  
 
• No crear falsas expectativas a los grupos de interés 
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1.0  LISTA DE INVITADOS 
 

Primera Ronda de Consultas 
AUTORIDADES NACIONALES (05/07/02) 
     Lugar: Hotel Ariosto 

 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nombre Cargo Institución 
Julio Bonelli Arenas Director General de Asuntos 

Ambientales 
MEM 

Luis Alberto Sánchez Asesor del Director General de 
Asuntos Ambientales 

MEM 

Oscar Cervantes Asesor  en Asuntos Comunitarios 
DGAA 

MEM 

Jorge Millones Olano Director General de Asuntos 
Ambientales 

INRENA 

Humberto Suguimitzu Asesor en Relaciones Comunitarias 
DGAA 

INRENA 

Manuel Cabrera Asesor en DGAA INRENA 
Juan Sierralta Fait Director General de Capitanías y 

Guardacostas 
DICAPI 

Gerardo Alvarado Capitán de Corbeta DICAPI 

Aquiles Carcovich  Director General de Medio Ambiente DICAPI 

Rocío Cacho Cruz Directora General de Medio Ambiente MTC 

Daniel Sánchez  Jefe de la Unidad Especializada de 
EIA 

MTC 

Horacio Rosas Dirección General de Medio Ambiente MTC 

Iván Lanegra Dirección General de Medio Ambiente MTC 
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2.0  LISTA DE ASISTENTES 
 

AUTORIDADES NACIONALES (05/07/02) 
    Lugar: Hotel Ariosto 
    Número de Asistentes: 09 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nombre Cargo Institución 
Oscar Cervantes Asesor  en Asuntos Comunitarios 

DGAA 
MEM 

Jorge Millones Olano Director General de Asuntos 
Ambientales 

INRENA 

Humberto Suguimitzu Asesor en Relaciones Comunitarias 
DGAA 

INRENA 

Juan Sierralta Fait Director General de Capitanías y 
Guardacostas 

DICAPI 

Gerardo Alvarado Capitán de Corbeta DICAPI 

Rocío Cacho Cruz Directora General de Medio Ambiente MTC 

Daniel Sánchez  Jefe de la Unidad Especializada de 
EIA 

MTC 

Horacio Rosas Dirección General de Medio Ambiente MTC 

Iván Lanegra Dirección General de Medio Ambiente MTC 
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3.0  AGENDA 
 
 

 
 

 
PROYECTO DE EXPORTACION  

GAS NATURAL LICUADO DE CAMISEA 
 
 
 

PRESENTACIÓN  
 
 
Fecha : 05/07/02 
 
Hora : 9:00 – 11:00 
 
Lugar : Hotel Ariosto  
  Av. La Paz 769,  

Miraflores, Lima 18 
 

 
 
 

AGENDA 
 

 
5. Presentación de Camisea LNG Company S.R.L. 

9:00 a.m. – 9:10 a.m. 
 
 

6. Presentación de Golder Associates Perú  
9:10 a.m. – 9:20 a.m. 
 
 

7. Presentación del Proyecto y de Estudios por Camisea LNG Company S.R.L.  y Golder 
Associates  
9:20 a.m. – 10:00 a.m. 
 
 

8. Sugerencias y/o comentarios 
10:00 a.m. – 10:30 a.m. 
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4.0  COMENTARIOS Y/O SUGERENCIAS 
 

 
PROYECTO DE EXPORTACIÓN  

GAS NATURAL LICUADO DE CAMISEA 
(05/07/02) 

 
 
Nombre : Ing. Humberto Suguitmizu 
 
Institución : Instituto Nacional de Recursos Naturales 
 

SUGERENCIA Y/O COMENTARIO 

1. Identificar el área de influencia directa del proyecto (Cañete y Chincha) 
 
2. ¿Se hará consulta con autoridades locales? 
 
3. Los mapas deberán mostrar poblaciones más cercanas (ciudades y poblados, por ejemplo el 

Km. 174 está poblada por invasores) 
 
4. ¿Se hará uso de aguas subterráneas? 
 
5. La información deberá ser consensuada especialmente respecto a los puestos de trabajo a 

generarse. 
 
6. ¿Se ha considerado integrar este EIA con el EIA de la Planta fraccionamiento de Pluspetrol? 
 

 
Nombre : Lic. Oscar Cervantes 
 
Institución : Dirección General de Asuntos Ambientales 

Ministerio de Energía y Minas 
 

SUGERENCIA Y/O COMENTARIO 

1. Tomar en cuenta problema de terrenos, por ser zona de expectativa para la industria (por 
ejemplo el Km. 159, zona de Concón). 

  
2. Problema de Agua,  

- Por ser el área desértica y existen varios proyectos en el área, ¿cómo será el suministro de 
agua a la planta? 

- Indicar si los efluentes afectarán a las poblaciones 
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3. Zona de exclusión.  En el proceso de consulta deberá aclararse si habrá o no una zona de 
exclusión, precisando los roles del Estado. 

 
4. Se podría usar la información de los estudios del Proyecto El Platanal. 
 
5. Identificar las áreas de trabajo de los pescadores (ver caso Huarmey) 

6. En los Planes de Relaciones Comunitarias se deberá considerar a zonas Cañete, Chincha y Lima 
(por ejemplo para el caso de los impuestos, oportunidades de trabajo, etc). 

 
7. El Ministerio de Energía y Minas en coordinación con diferentes entidades gubernamentales se 

encuentran diseñando la formación de un comité multisectorial liderado por el MEM, que se 
encargue del seguimiento de todo el Proyecto Camisea. 

 

 
Nombre : Ing. Horacio Rosas 
 
Institución : Dirección General de Medio Ambiente 
   Ministerio de Transportes y Comunicaciones 
 

SUGERENCIA Y/O COMENTARIO 

1. Se han encontrado restos arqueológicos en las Pampas de Pisco, sugiere un estudio 
paleontológico para el rescate.  

 

 
Nombre : Ing. Jorge Millones Olano 
 
Institución : Director General de Medio Ambiente Rural 

Instituto Nacional de Recursos Naturales 
 

SUGERENCIA Y/O COMENTARIO 

1. Selección del sitio: 
- ¿Por qué se eligió el sitio? 
- Estudio de alternativas 
 

2. Aspecto Social 
- Durante las consultas públicas, no generar falsas expectativas en la gente. 
- Clara explicación a la población de los beneficios y ventajas del proyecto. 
 

3. Presentar mapas geo referenciados sobre la ubicación y pueblos nuevos (por ejemplo, Nuevo 
Ayacucho) 
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4. La línea base debe ser al detalle, considerando un plano ecológico. 
 
5. Problemas de propiedad de tierras (por ejemplo, zonas de esparcimiento, turismo, veraneo), 

considerando los reglamentos de inversión privada para el proceso de obtención de tierras. 
 
6.  Explicar los procesos de control de emisión de efluentes (de dónde vienen, a dónde van, pozos 

sépticos, emisiones atmosféricas). 
 
7. Vinculación de este proyecto con otros de la zona. 
 
 
 
Nombre : Ing. Iván Lanegra 
 
Institución : Dirección General de Medio Ambiente 
   Ministerio de Transportes y Comunicaciones 
 

SUGERENCIA Y/O COMENTARIO 

1. Mantener informada a la DGMA del MTC sobre el proceso del Proyecto a fin de lograr un 
mecanismo abierto de diálogo. 

 
2. Estándares Nacionales, considerando los nuevos reglamentos. 
 

- Reglamento del Sistema Nacional de Evaluación del Impacto Ambiental (SEIA) que 
considera la presentación del Plan de Cierre vinculado al aspecto social. 

 
- Ley de Residuos Sólidos para el Manejo de Residuos Sólidos durante la construcción y 

operación del proyecto (reglamento recientemente pre-publicado). 
 

- Proyecto de Reglamento para el Transporte de Residuos Peligrosos. 
  

3. Coordinar con la Dirección General de Circulación Terrestre del MTC, adscrita al Vice 
Ministerio de Transportes, que se encarga del proceso y equipos de transporte. 

 
 
 
Nombre : Ing. Ricardo Gutiérrez  
 
Institución : Instituto Nacional de Recursos Naturales 
 

SUGERENCIA Y/O COMENTARIO 

1. Metodología para el EIA  
- Informes periódicos sobre el avance del EIA y constante consulta. 
- Area de influencia (poblaciones de alrededores) 
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- Uso de agua 
- Recursos marinos, pesca. 

 
2. Visión integral del Proyecto Camisea considerando tanto explotación, transporte como 

exportación. 
 
3. Área Protegida – Bocatoma de Imperial. 
 

Nombre : Cap. Gerardo Alvarado 
 
Institución : Dirección General  de Capitanía y Guardacostas (DICAPI) 
 

SUGERENCIA Y/O COMENTARIO 

1. Uso de Espacio Acuático para la construcción del muelle. 
- Presentar el EIA aprobado para solicitar el otorgamiento del uso marítimo. 
- Ley de 1997, Afectación de Playas, identificando el tipo de playa del área del proyecto. ¿Es 

zona de dominio restringido? 
 
 
 
Nombre : Ing. Adolfo Peñafiel 
 
Institución : Unidad Especializada del Impacto Ambiental 
   Ministerio de Transportes y Comunicaciones 
 

SUGERENCIA Y/O COMENTARIO 

1. Área de influencia del proyecto 
- Ubicar en mapa a las poblaciones (por ejemplo: Atalaya, Nuevo Mundo, Malvinas) 
- Considerar el área de influencia del recorrido del ducto. 
- Elaborar mapa con poblados afectados. 

 
2. Trabajar con los Estándares Internacionales para los casos en que se observe vacíos legales en 

las normas del Perú. 
 
3. ¿El EIA será presentado a distintos ministerios? 
 
 



PERU LNG  S.R.L.                                                                                              029-4217 
Proyecto de Exportación de GNL                                                                     Julio, 2003 
Pampa Melchorita, Perú 
------------------------------------------------------------------------------------------------------------------------ 
 

Golder Associates 
 

5.0  MANUSCRITO 
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III.    T E R C E R A     R E U N I O N
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1.0  LISTA DE ASISTENTES 
 

Primera Ronda de Consultas 
AUTORIDADES NACIONALES (02/08/02) 

Lugar: Oficinas de Golder Associates Perú 
Número de Asistentes: 03 
 
 

 
 

Nombre Institución 
Julio Bonelli DGAA 
Luis Alberto Sánchez DGAA 
Oscar Cervantes DGAA 
 
Además de la participación de: 

 

James Brannan Hunt Oil 
Igor Salazar Hunt Oil 
Mark Aertner Hunt Oil 
René Lozada Golder Associates 
María Julia Ubillús Golder Associates 
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2.0  AGENDA 
 
 

AGENDA 
(02/08/02) 

 
 

1. Presentación de Camisea LNG Company S.R.L. 
 

2. Presentación de Golder Associates Perú 
 

3. Presentación del proyecto a cargo de Golder Associates Perú 
 

4. Comentarios y Sugerencias de las Autoridades 
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3.0  COMENTARIOS Y/O SUGERENCIAS 
 

 
 

1. Es necesario la transparencia de la información divulgada. 
 
 

2. Asegurar la asistencia de la mayor cantidad de los grupos de interés. 
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IV.    C U A R T A     R E U N I O N
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1.0  LISTA DE INVITADOS 
 

Primera Ronda de Consultas 
4. AUTORIDADES Y PÚBLICO GENERAL DE CAÑETE (14/08/02) 
    Lugar:  Sala de Sesiones  

                 Municipalidad Provincial de Cañete 
 

LISTA DE INVITADOS 
 

Nombre Institución 

Abregú Felipe  Jefe de Oficina Zonal CTAR Yauyos 

Achuy Bravo Felipe Regidor de la Municipalidad 
Provincial de Cañete 

Aguirre Pesantes Luis  Jefe EDE - Cañete 

Alcalá Rosas Vicente  Regidor de la Municipalidad 
Provincial de Cañete 

Alvarado Gonzáles del Valle 
Javier  

Alcalde del Distrito de Lunahuana 

Alvarado Rabina Santiago  Gerente EMAPA Cañete 

Alvarez Mayorga María, Econ.   Presidenta del Directorio 
Profinanzas, Caja Rural Ahorros y 
Crédito Cañete 

Arango León Mariano  Director del Establecimiento 
Penitenciario Nuevo Imperial 

Arias Chumpitaz José Alcalde del Distrito de Asia 

Baca Cubillas Luis  Mayordomo General de la 
Hermandad Sr. de los Milagros San 
Vicente 

Berrios  Merino Mirtha  Administradora del Banco de la 
Nación –Cañete 

Cáceres Guillermo Instituto Rural Valle Grande - Cañete 

Cancino Quezada Jorge  Director de Infraestructura y 
Desarrollo Local 

Candela Cubillas Félix  Director USE 08 Cañete 

Cárdenas Torres Víctor H.  Presidente del Centro Federado de 
Periodistas del Perú- Cañete 

Castillo Villegas Hamlet  Presidente de la Sociedad de la Cruz 
Roja Cañete 

Cisneros Ivana Luis, 1er. Fiscal Fiscalía de la Familia y la Violencia 
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Coll Canout Francisco  Caritas-Cañete 

Cornejo Astete Miguel, Mayor   Comisario del Distrito de San Vicente 

Cristóbal Yave Dina Marisa  Registro Predial Urbano –Cañete 

Cuadros Llúncor Carlos  Director del Hospital de ESSALUD 

Chauca Chumpitaz Máximo  Alcalde Distrito de San Antonio 

Chávez Toledo Pedro  Director Ejecutivo SBS Cañete-
Yauyos 

Chiox Pérez Samuel, Econ.  Gerente de la Subregión CTAR 
Cañete Yauyos 

Chipana Nina Lucas  Jefe Zonal 15 Ministerio de 
Transporte y Comunicaciones 

Díaz Dávila Lucy  Regidor de la Municipalidad 
Provincial de Cañete 

Diestra Vega Marcelino Presidente Asociación Productora de 
Uva-Cañete 

Elías Huaymares Luis Jaime  Gobernador del Distrito de San 
Vicente de Cañete 

Fernández Valencia Miguel  Representante del Colegio de 
Abogados de Cañete 

Fujii Nagashima Roberto  Regidor de la Municipalidad 
Provincial de Cañete 

Gonzáles Gómez Manuel  Jefe de la Unidad de Presupuesto y 
Planificación 

Gonzáles Riega Roberto Presidente del Club de Leones-
Cañete 

Guerra Sanchez Juan  Regidor de la Municipalidad 
Provincial de Cañete 

Herencia Muñante Pedro Cuerpo  General de Bomberos 
Voluntarios 

Hinostroza Duque Martín  Jefe Zonal Regional Ministerio de 
Trabajo y Promoción Social 

Huapaya Huapaya Víctor Alcalde de Santa Cruz de Flores 

Leiva Fernández Carlos  Jefe Unidad Local- Cañete, Serv. 
Nac. de Sanidad Agraria del 
Ministerio Agricultura 

León Arias Luis Presidente - Junta de Usuarios de 
Riego-Cañete 

Lévano Solari Marcelo Jefe de Oficina Coordinadora Cañete 
PRONAA 

Lock Vergara Alfonso  Director de Establecimientos 
Penitenciarios 

Lozano Gutiérrez José Genaro  Director Ejecutivo Hospital Rezola 
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Luyo Víctor EDE Cañete 

Madre Margarita de la Sagrada 
Familia 

Priora del Monasterio de San José-
Cañete 

Magallanes Corimanya Luz 
Marina  

Jefa de la Oficina SUNAT – Cañete 

Manzini Echevarría Víctor  Regidor de la Municipalidad 
Provincial de Cañete 

Manzur Mario Fábrica Western Cotton S.A. 

Maratuoch Eduardo  Banco de Crédito Oficina Cañete 

Martínez Meza Moisés  Presidente De la Corte Superior de 
Justicia Cañete 

Mendez de Pali Martha  Presidenta Comité de Damas Rotary 
Club- Cañete 

Monge de Zecenarro Ela  Fiscal Superior Decana del Distrito 
Judicial de Cañete 

Ninayahuar G. Gladis  Jefa del Programa Nacional de 
Wawawasi – Cañete 

Olivos Valdivia Eduardo  Gerente de la Oficina Cañete Banco 
Continental 

Ortega Trinidad Josemaría, 
Mons.   

Párroco del Distrito de San Vicente 

Pain Cilich José G.  Alcalde del Distrito de Cerro Azul 

Quispe Lifonso Heriberto Hilario  Sub-Prefecto de la Provincia de 
Cañete 

Quispe Rivadeneyra Antonio  Representante de los Alcaldes de la 
Provincia de Cañete 

Rafael Olivera Hebert, Técnico 
EP  

Oficina de Registro Militar ORM # 
052 Cañete 

Rivadeneyra de López Norma  Regidor de la Municipalidad 
Provincial de Cañete 

Rivas Rivadeneyra Alberto  Regidor de la Municipalidad 
Provincial de Cañete 

Rivas Rivadeneyra José  Regidor de la Municipalidad 
Provincial de Cañete 

Rodríguez Luis  Rotary Club Cañete 

Rueda Caycho Numa Freddy Alcalde del Distrito de Chilca 

Ruiz Francia Paulino  Presidente del Círculo Odontológico 
de Cañete 

Saldaña Jacinta, Sor   Superiora de Congregación 
Hermanas Sra. Ana 

Samaniego Orellana Fernando  Presidente de la Asociación Nacional 
de Periodistas Cañete 
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Sánchez Espinosa Narciso Alcalde Distrito de Imperial 

Sánchez Gutiérrez Juan  Jefe Oficina Zonal CTAR Cañete 

Sandoval de Rojas Dina  Directora del Instituto de Educación 
Superior “Condoray” 

Saravia Cecilia  Administradora RENIEC Cañete 

Solano Calagua Jesús, Teniente 
Brigadier  

1eer. Jefe del Cuerpo  General de 
Bomberos Voluntarios 

Spadaro Yaya Pedro  Regidor de la Municipalidad 
Provincial de Cañete 

Vargas Cardenas Eloy Gary  Regidor de la Municipalidad 
Provincial de Cañete 

Vargas Rivas Luis Antonio  Jefe de la Oficina Registral de Lima-
Callao 

Wong Barranca Jaime  Alcalde de la Provincia de Cañete 

Yactayo Villalobos Celestino Alcalde del Distrito de Quilmaná 

Yampufe Morales Luis  Administrador Técnico Riego Mala-
Omas-Cañete Unidad Agraria 
Departamental. 

Yaya Huapaya Juan Arturo  Alcalde del Distrito de Mala 

 Zulueta Marchand Miguel Angel, 
Crnel. P.N.P. 

Jefatura Provincial de Cañete 
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2.0  LISTA DE ASISTENTES 
Primera Ronda de Consultas 
AUTORIDADES Y PÚBLICO GENERAL DE CAÑETE (14/08/02) 
     Lugar: Sala de Sesiones  
 Número de asistentes: 39 

Nombre  Institución 
Felipe Achuy Bravo Regidor 
Luis Aguirre Pesantes Jefe EDE cañete 
Jorge Cancino Quesada Director de Infraestructura y Desarrollo 

Local 
Víctor H. Cárdenas  Torres Presidente del Centro Federado de 

Periodistas del Perú- Cañete 
Carlos Cuadros Lluncor Director Hospital de ESSALUD 
Rosa Morales Directora ejecutiva SBS Cañete- Yauyos 
Marcelina Diestra Vega Presidenta de Asociación Productora de 

Uva- Cañete 
Luis Jaime Elías Huaymares Gobernador del distrito de San Vicente de 

Cañete 
Manuel Gonzáles Gómez Jefe de Unidad de presupuesto y 

planificación 
Juan Guerra Sánchez Regidor 
Marcelo Lévano Marcelo Jefe de oficina  Coordinadora Cañete 

PRONAA 
Luis Bartra Rojas  Director Ejecutivo Hospital Rezola 
Victor Luyo EDE Cañete 
Luz Marina Magallanez Corimanya Jefa de la oficina de Sunat – Cañete 
Víctor Manzini Echevarria Regidor 
Mario Manzur Fábrica Western Cotton S.A. 
Hilario Quispe Lifonso Sub- prefecto de provincial Cañete 
Norma Rivadeneyra de Lopez Regidor 
Jose Rivas Rivadeneyra Regidor 
Luis Rodriguez Rotary Club Cañete 
Sor Jacinta Saldaña Superiora de Congregación Hermanas 

Señora Ana 
Gary Eloy Vargas  Cárdenas Regidor 
Jaime Wong Barranca Alcalde de la provincia de Cañete 
Miguel Huamani SUNAT Cañete 
Claudia Bracalia Italia visitante 
Alessandro Lucarini Italia visitante  
Alberto Matcuray Junta Usuarios 
Miguel Rodríguez Calle Ing. Residente. ESSALUD 
Cesar Calle Lizarraga Ing. Practicante ESSALUD 
José López Cubillas Revista “Cañete Hoy” 
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José López Chumpitaz Radio “La voz de Cañete” 

José Rafael  Zamora Municipalidad Cañete 
Antenor Aliaga Ministerio de Educación 
Alberto Ramos Municipalidad de Cañete 
Vicente de Aguilar Municipalidad de Cañete 
Mayor Pedro Herencia  Representante del Jefe Provincial de PNP 

de Cañete 
Américo Espinoza Director 
Justo Vera de la Cruz Municipalidad de Cañete 
Marco Céspedes PRONAA 



PERU LNG  S.R.L.                                                                                              029-4217 
Proyecto de Exportación de GNL                                                                     Julio, 2003 
Pampa Melchorita, Perú 
------------------------------------------------------------------------------------------------------------------------ 
 

Golder Associates 
 

3.0   AGENDA 
 

 
 
 

PROYECTO DE EXPORTACION 
GAS NATURAL LICUADO DE CAMISEA 

 
 

PRESENTACIÓN  
 
 
Fecha : 14/08/02 
 
Hora : 15:00 – 17:00 
 
Lugar : Sala de Sesiones  
  Municipalidad Provincial de Cañete 

Cañete, Lima, Perú 
 

 
 
 

AGENDA 
 

 
9. Presentación a cargo de Camisea LNG Company S.R.L. 

 
10. Presentación a cargo de Golder Associates Perú  

 
11. Presentación del Proyecto a cargo de Golder Associates  

 
12. Sugerencias y comentarios de las autoridades 
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4.0  COMENTARIOS Y/O SUGERENCIAS 
 

 
 

PRIMERA ETAPA DE CONSULTAS – AUTORIDADES REGIONALES 
 

PROYECTO DE EXPORTACION 
GAS NATURAL LICUADO DE CAMISEA 

(i4/08/02) 
 

PRESENTACIÓN  
 
 
Nombre  : Luz Magallanes 
 
Institución : SUNAT-Cañete 
 

SUGERENCIA Y/O COMENTARIO 

1. Tipos de trabajos que se van a generar para explicar a los pobladores que acceden a las playas 
(para participar del proyecto). 

 
Nota: Se van a transmitir las necesidades y armar un plan de capacitación. 

 
Nombre : Luis León Arias 
 
Institución : Presidente de Junta de Usuarios 
 

SUGERENCIA Y/O COMENTARIO 

1. Interesado en seguir paso a paso el EIA, sobre todo lo relacionado a la agricultura y ganadería.  
Pide informe exacto y transparente. 

2. Pide informe exacto y transparente 
3. Que se mantenga informada a la población 
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PRIMERA ETAPA DE CONSULTAS – AUTORIDADES REGIONALES 
 

PROYECTO DE EXPORTACION 
GAS NATURAL LICUADO DE CAMISEA 

 
 

PRESENTACIÓN  
 

 
Nombre : Marcelina Diestra 
 
Institución : Presidente de la Asociación Productora de Uva-Cañete 
 

SUGERENCIA Y/O COMENTARIO 

1. Preocupante situación;  deben dar información a su debido tiempo ya que el proyecto que se 
esta desarrollando se ubica en pampas. Hay un 80%  de agricultores 

2. Información debe llegar a agricultores, a los 16 distritos del Valle de Cañete 
3. Se necesita comunicación información – diálogo 
4. Pide información tecnológica 
 

 
Nombre  : José López Cubillas 
 
Institución  : Periodista 
 

SUGERENCIA Y/O COMENTARIO 

1. Considera positivo el proyecto para Cañete.  
 

2. Emplazamiento del proyecto con interés social. 
 
3. Piensen en pobladores de Cañete para un 50% de los puestos, programas de capacitación  es 

también responsabilidad de la municipalidad preparar a la población para recibir la invitación. 
 
4. Si se desarrolla el proyecto con medidas de seguridad, hay facilidades para tramitación 
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PRIMERA ETAPA DE CONSULTAS – AUTORIDADES REGIONALES 
 

PROYECTO DE EXPORTACION 
GAS NATURAL LICUADO DE CAMISEA 

 
 

PRESENTACIÓN  
 
 
 
Nombre : Luis Alberto Rodríguez 
 
Institución : Presidente del Rotary Club  
      

SUGERENCIA Y/O COMENTARIO 

1. Selección del lugar: ¿Ya está definido? ¿Se irá más al sur? ¿En cuanto tiempo se definirá? ¿Será 
por ductos el transporte o vía marítima? 

 
 

 
 
 
 
Nombre : Poblador 
 
Institución :  
 

SUGERENCIA Y/O COMENTARIO 

1. ¿Existen antecedentes negativos en otros lugares? 
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5.0  MANUSCRITO 
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6.0  CARGO DE INVITACIONES 
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V.    Q U I N T A     R E U N I O N
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1.0  LISTA DE INVITADOS 
 
 

Primera Ronda de Consultas 
REUNION CON ONG’S (20/08/02) 
    Lugar: Municipalidad de Cañete 

 
 

LISTA DE INVITADOS 
 

Nombre Institución 
Consuelo Bambarén Gonzáles Representante del Instituto Tecnológico 

Educativo 
Janina Giuglino Instituto Condoray 
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2.0  LISTA DE ASISTENTES 
 
 

Primera Ronda de Consultas 
REUNION CON ONG’S (20/08/02) 
     Lugar: Municipalidad de Cañete 

Número de Asistentes: 02 
 
 

LISTA DE ASISTENTES 
 

Nombre Institución 
Consuelo Bambarén Gonzáles Representante del Instituto Tecnológico 

Educativo 
Janina Giuglino Instituto Condoray 
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3.0   AGENDA 
 
 

GAS NATURAL LICUADO PROYECTO DE EXPORTACION 
CAMISEA 

 
 

PRESENTACION  
 
 
Fecha : 20/08/02 
 
Hora : 10:00 – 12:00 
 
Lugar : Municipalidad de Cañete, Lima, Perú 
 

 
 
 

AGENDA 
 

 
13. Presentación de Camisea LNG Company S.R.L. 

 
14. Presentación de Golder Associates Perú 

 
15. Presentación del proyecto y estudios por Camisea LNG Company S.R.L. y Golder 

Associates  
 

16. Sugerencia y/o comentarios  
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4.0  COMENTARIOS Y/O SUGERENCIAS 
 

GAS NATURAL LICUADO PROYECTO DE EXPORTACION 
CAMISEA 

(20/08/02) 
 
 
Nombre del Representante  : Consuelo Bambarén Gonzáles 
 
Agencia No Gubernamental : Instituto Educativo 
 

SUGERENCIAS Y/O COMENTARIOS 

1. Temas de Contaminación: Le preocupa la seguridad de la población mencionó una ocasión 
anterior donde ocurrió un derrame de hidrógeno o algún material parecido. Se comentó esto 
cuando vio una foto de la planta de Alemania. 

 
2. Curricula regional: Se sugirió la posibilidad de efectuar una especie de escuela donde se 

instruya sobre las labores concernientes a la planta a fin de que la población pueda trabajar allí. 
 
3. El Platanal no se concretizó porque hubo oposición del pueblo, ellos piensan que la planta 

utilizará la misma agua que ellos utilizan para el regadío.  No han pensado que existen muchas 
fuentes de agua.  Cambiar su mentalidad es imposible. Hay preguntas y temores. 

 
4. No se contrata gente del lugar. 
 
5. Hay manipulación de la gente y dan datos falsos. 
 
 
 
Nombre del Representante : Janina Guiglino 
 
Agencia No Gubernamental : Instituto Condoray 
 
 

SUGERENCIAS Y/O COMENTARIOS 

1. ¿Cuáles son las alternativas de sitio? 
 
2. Demandas: ¿Qué pueden hacer para participar? 
 
3. Instruir a las familias con respecto a las labores que se efectuarán en el proyecto, tomar en 

cuenta que ellos pueden trabajar a través de cooperativas, ver que familias están mas 
preparadas. 
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5.0  MANUSCRITO 
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6.0  CARGO DE INVITACIONES 
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VI.    S E X T A     R E U N I O N
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1.0  LISTA DE INVITADOS 
 

Primera Ronda de Consultas 
REUNION CON PROPIETARIOS DE WAKAMA (20/08/02) 
Lugar:  Instalaciones de Wakama – Eco Playa 
     Cañete 

 
 
 
 

LISTA DE INVITADOS 
 

Nombre Institución 
Alberto Cilloniz  Propietario de Wakama – Eco Playa 
Propietarios de Wakama Wakama 
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2.0  LISTA DE ASISTENTES 
 
 

Primera Ronda de Consultas 
REUNION CON PROPIETARIOS DE WAKAMA (20/08/02) 
Lugar: Instalaciones de Wakama – Eco Playa 

Cañete 
 
 
 
 

LISTA DE ASISTENTES 
 

Nombre Institución 
Alberto Cilloniz en representación y con 
carta poder de los propietarios de Wakama 

Dueño y constructor de Wakama y 
Propietarios de Wakama – Eco Playa 
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3.0   AGENDA 
 

 
 
 
 
 

GAS NATURAL LICUADO PROYECTO DE EXPORTACION 
CAMISEA 

 
 
 
 

PRESENTACION  
 
 
Fecha : 20/08/02 
 
Hora : 15:00 – 17:00 
 
Lugar : Instalaciones de Wakama – Eco Playa 
  Cañete, Lima, Perú 
 

 
 
 

AGENDA 
 

 
1. Presentación de Camisea LNG Company S.R.L. 

 
2. Presentación de Golder Associates Perú 

 
3. Presentación del proyecto por Golder Associates Perú 

 
4. Sugerencia y/o comentarios  
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4.0  COMENTARIOS Y/O SUGERENCIAS 
 
 

PRESENTACIÓN 
GAS NATURAL LICUADO PROYECTO DE EXPORTACION 

CAMISEA 
(20080/02 

 
Nombre del Representante : Alberto Cilloniz 
 
Agencia o Institución  :              Wakama Eco Playa 
 

SUGERENCIAS Y/O COMENTARIOS  

1. Preguntó si personas o vehículos transitarán por su propiedad. 
  
2. ¿Cuál es la diferencia entre Golder y Hunt Oil?.  Clase de empresa, funciones. 
 
3. ¿De ocurrir contaminación o fuga que pasaría?  ¿Cuáles serían las consecuencias? 
 
4. Desea saber si puede hacer uso de la electricidad generada por la planta. 
 
5. ¿Cómo competirá Bolivia por este recurso? 
 
6. Sugirió que se construya el rompeolas más cerca de Wakama. 
 
7. ¿Qué sucederá después de 20 años, que pasará? 
 
8. ¿Existe otra alternativa de sitio? 
 
9. Existen algunas aves que pasan por su propiedad, ¿Se afectara su hábitat? ¿De ocurrir un 

problema a quién deberá presentar su reclamo? 
 
10. ¿Si existiera un error en el proyecto qué impacto ocasionaría en el lugar? 
 
11. ¿Qué pasará con los desechos y basura al levantarse el campamento? 
 
12. ¿Puede él ser auditor? 
 
13. ¿Lo presentado parece estar bien, pero dónde está lo negativo? 
 
14. Tránsito: ¿Se incrementará? ¿Por dónde transitarán los carros y camiones? 
 
15. ¿Habrá alguna diferencia cuando se termine la construcción del rompeolas?  Que pasara? * 

16. ¿A qué se refieren con sitio legal de Wakama? * 
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(*) Estas preguntas fueron hechas mediante correo electrónico 
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5.0  MANUSCRITO 
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6.0  CARGO DE INVITACIONES 
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VII.    S E P T I M A     R E U N I O N
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1.0  LISTA DE INVITADOS 
 
 

Primera Ronda de Consultas 
AUTORIDADES Y PUBLICO EN GENERAL DE CHINCHA (20/09/02) 

      Lugar: Hotel El Sausal, Chincha 
 
 

LISTA DE INVITADOS 
 

 
Apellido Nombre Institución 

Acevedo 
Román Martín  

Centro de Investigación 
y Desarrollo Poblaciones 
Rurales del Perú 
(CIDECORP) 

Representante  Oficina de Registros 
Públicos 

Alejos 
Ipanaquay  Victor  Poblador 

Alejos 
Ipanaque Santos  CIDECO 

Aliaga Alberto  ERSA 

Almeyda Víctor  Instituto Superior 
Tecnológico 

Alva Grimaldi Héctor  Presidente Sociedad 
Benéfica Pública 

Amoretti 
Mendoza Félix  Alcalde Unión por el 

Perú 

Arana Luis Hotel Embassy 

Arana 
Sanchez Gilberto  Nueva Izquierda 

Arévalo 
Ramírez Marcial  Gerente SEMAPACH 

Avilés 
Márquez José R.  Presidente Asociación 

Médica 
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Aviles 
Seminario Sara Colegio Reyna del 

Santísimo Rosario 

Bailetti 
Valencia Salvador Regidor  

Barrio Luis  

Agrupación de 
Pescadores o 
Municipalidad de Pueblo 
Nuevo 

Benavides 
Vda de Cilloniz Angela Hotel y Hacienda San 

José 

Berckemeyer José  Textil San Cristóbal S.A. 

Boggio 
Lavaggi Luciano  Gerente San Ignacio 

Bolívar Pérez Víctor Colegio Santa María 

Bravo Pedro Caja Rural 

Cabrejos Walter SENATI  

Cabrera Raffo Humberto   Poblador 

Calixto Bernardina Representante Colegio 
de Asistentas Sociales 

Campos 
Martínez Martín  Ingeniero Instituto Ada A. 

Byron 

Carcelén 
Gogín Víctor  Director Essalud 

Carilla 
Huarote Félix   Alcalde 

Carpio Espejo Carlos 
Presidente Colegio de 
Ingenieros del Perú, 
Filial Chincha 

Casas del Ben Marcos  Comandante Compañía 
de Bomberos 

Castro 
Arteaga Dante Empresario Hotel 

Embassy 
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Chan Perez Antonio Periodista  

Chialquia Nicolás Empresario Vitivinícola 

Choque Hugo Párroco Cristo Rey 

Cilloniz José Miguel Hotel y Hacienda San 
José 

Cilloniz Alberto  Hotel y Hacienda San 
José 

Cilloniz Jorge Hotel y Hacienda San 
José 

Cilloniz de 
Arias Stella Teresa Hotel y Hacienda San 

José 

Conde 
Gutiérrez Eduardo  Presidente Sala Mixta 

Descentralizada 

Corbetto Gino Empresario Vitivinícola  

Córdova 
Pecho Luz  

Presidente Asociación 
Nacional de Periodistas 
de Chincha 

Corrales César  Presidente Colegio de 
Ingenieros de Chincha 

Cuadros Emilio Presidente Colegio de 
Economistas 

De la Cruz 
Aburto Palmer  Periodista  

De la Cruz 
Anchante Víctor  Director Unidad Gestión 

Educativa 

Del Solar 
Salazar Emilio   Poblador 

Devescovi José Miguel Congresista 

Díaz 
Rodríguez Luis  Frecuencia Latina - 

Canal 2 

Diez Varona Vicente  Párroco Provincia de 
Chincha 
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Donola Pelaez Maria C.  Unidad Nacional 

Escalante 
Cardenas Rodolfo  CEDECH 

Falcone S. Giovanni   Empresario 

Falcone 
Salazar Agustín  Empresa Pesquera 

Falcone 
Salazar Luis   Empresario 

Falcone 
Valdes Agustín  Empresario Pesquero  

Felipe Napa Pablo   Alcalde 

Fernández 
Roque Sebastiana  Instituto Superior 

Pedagógico 

Galvez 
Palomino Javier Regidor  

Gamallo Manuel  Club Internacional 

Garay Nancy  Colegio Divina 
Providencia 

García C. Nestor Presidente Jurado 
Electoral Especial 

Giorfino C. Mario  Acción Popular 

Giribaldi 
Mansilla Atilio   Empresario 

Gogin Ore César  Asociación de 
Empleados Chincha 

Gómez Ricardo  Producción T.S.C. 

Grados 
Cánepa Hugo Círculo de Odontologos 

Grimaldi 
Carrizales Miguel   Empresario 
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Grimaldi 
Moyano Carlos  Renovación Chinchana 

Guerrero 
Tejada Alejandro  Alcalde 

Gutierrez Eucadio  Historiador 

Huamán 
Aguirre Jaime Colegio Nacional Santa 

Ana 

Ibarra López Alicia  Colegio de Médicos 
Veterinarios 

Jurado Bellido Juan  Colegio de Contadores 

Lau Carlos  Empresario 

Leiva Tello Justo   Empresario 

Lengua 
Altamirano Joce Licenciado Caja 

Municipal de Chincha 

León Marino ERSA 

Leon Quiroz Marino Ingeniero Electro Sur 
Medio 

Lévano Alejandro Colegio Nacional José 
Pardo y Barreda 

Lévano César  Administrador IPASA 

Lévano Javier IPASA 

Llona Malaga Felipe Hotel y Hacienda San 
José 

Luque 
Cervantes Víctor  Colegio San Vicente de 

Paúl 

Luyo del Risco Anibal Beneficencia Pública 

Magallanes 
Carrillo Miguel  Colegio Particular Alas 

Peruanas 
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Maita Ortíz Alfredo Colegio Nacional John F. 
Kennedy 

Manzur Luis   Ingeniero 

Manzur Ricardo  Gerente Torres de 
Seguridad 

Martínez Jaime  Administrador Banco 
Wiese Sudameris 

Martínez 
García Herbert  Radio Súper Satélite 

Masías Estuardo  La Calera 

Mateo Fernando  Gerente Ascención de 
Cachuy 

Mavila Ching Javier Presidente Rotary Club 

Mendoza 
Yalle Benito   Subprefecto 

Monge Tapia Manuel  Regidor   

Montalván Esther  Presidente Cruz Roja 
Peruana 

Morales Gerardo  Administrador Banco de 
Crédito 

Morán Bartolo Asociación de Abogados 

Mórtola Aburto Alberto  El Heraldo del Aire 

Motta Curotto José  Regidor Empresario 
Pesquero 

Munayco 
Tasayco Wilson Constructora GTM 

Nakasone Rosa   Notario  

Navarro Aldo Propietario Vitivinícola 
Navarro 
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Navarro Grau José  Alcalde Unión por 
Chincha 

Neyra Antonio  Gerente Textil del Valle 
S.A. 

Norabuena 
Collas Nemecio  Director Zonal de 

Industria y Turismo 

Ortiz Galo Colegio Reyna del 
Santísimo Rosario 

Pacusick Pacusick Administrador Interbank 

Padilla Saúl  
Director 
Acondicionamiento 
Territorial de la M.P.CH. 

Padilla Hernán Golder 

Padilla Pelaez Luis  Director Hospital San 
José 

Pardo 
Gonzáles Orlando  Ingeniero 

Pardo Neyra Juan  Colegio de Notarios 

Peña Castillón César   Alcalde 

Pérez de 
Napa Norma Regidor  

Puntriano 
Castillo Florentino Regidor   

Quispe 
Lévano Abraham Director Diario La 

Verdad del Pueblo 

Radio Super 
Satelite    Representante 

Rebatta 
Mosquera Elías   Empresario 

Robles 
Palomino Agustín  TV Chincha - Canal 2 

Rotondo Carlos Empresa Tabernero 
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Sanchez 
Acevedo Juan P.  Perú Posible 

Saravia Bernardo  Presidente Asociación 
Pro Chincha 

Saravia de 
Romano Martha 

Presidenta Colegio de 
Químicos - 
Farmacéuticos 

Sebastián 
Antón Federico  Colegio Nacional 

Comercio N° 59 

Sebastiani Oscar  Administrador Valle 
Grande Espárragos 

Sole Magin  Agrícola Hoja Redonda 

Sotelo Díaz Víctor  
Colegio Cooperativo. 
Mixto Abelardo Alva 
Maúrtua 

Sotelo Luna Jimmy Radio Periódico El 
Chasqui 

Tipiciano Tania SENATI  

Tolmos Fernando  Político 

Tomassini 
Navarreta Luis  Empresario 

Trillo Flores Manuel   Regidor 

Tueros 
Ramírez Gonzalo Director Diario La 

Opinión 

Uculmana 
Uchulla Pablo  Participación Ciudadana 

Valdivieso William  Administrador IAN Perú 

Vera Ríos Luis  Martìn Párroco Santo Domingo 

Vergara 
Guevara Elena  Delegada Asociación de 

Arquitectos 

Vicuña 
Ormeño Alexis  Comandante Policía 

Nacional del Perú 
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Vidal 
Chumbile Félix  Director Zona CTAR 

Yañez de 
Tasayco Maria Regidor  

Yataco Willy     Político 

Yataco Elias Jesús Regidor  

Yong Meza Alfonso Candidato Regional 
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2.0  LISTA DE ASISTENTES 
 

Primera Ronda de Consultas 
AUTORIDADES Y PÚBLICO EN GENERAL DE CHINCHA (20/09/02) 

      Lugar: Hotel El Sausal, Chincha 
Número de asistentes: 77 

 
 

 LISTA DE ASISTENTES 
 

Nombre Institución 

Santos Alejos Ipanaque CIDECO 

Alberto Aliaga ERSA 

Héctor Alva Grimaldi Presidente Sociedad Benéfica 
Pública 

Luis Martín Anampa Cordova Ing. Químico 

Nicolás Apaza  Movimiento Renovación 
Chinchana 

Luis Aquije Movimiento Renovación 
Chinchana 

Luciano Boggio Lavaggi Gerente San Ignacio 

Walter Cabrejos SENATI (costado colegio Santa 
Maria) 

José Campos  BBVA-Banco Continental 

Martín Campos Martínez Instituto Ada A. Byron 

Víctor Carcelén Gogín Director Essalud 

Carlos Carpio Espejo Presidente Colegio de Ingenieros del 
Perú, Filial Chincha 
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Marcos Casas del Ben Comandante de Compañía de 
Bomberos 

Marco Casas Mendoza CIDECO 

Nemesio Cervantes MEM 

Antonio Chan Perez Periodista 

Alberto Cilloniz Hotel y Hacienda San José 

José Contreras Colegio Reyna del Santísimo 
Rosario 

Francisco Corbetto Fundo San Atilio 

Corrales Corrales Presidente Colegio de Ingenieros de 
Chincha 

Luis Cruz Carbajal Mov. Renovación Chinchana 

Emilio Cuadros Presidente Colegio de Economistas 

Palmer De la Cruz Aburto Periodista 

César De la Cruz Chumbiauca Comunicador 

Víctor Hugo Del Carpio S BBVA-Bco. Continental 

Carmen Del Rio Mendoza Químico Farmacéutico de Santo 
Domingo CGSA 

Hugo Delgado Zanabria Mov. Renovación Chinchana 

Luis Díaz Rodríguez Frecuencia Latina - Canal 2 

Vicente Diez Varona Párroco Provincia de Chincha 

Maria Donola Pelaez Unidad Nacional 
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Giovanni Falcone S. Empresario 

Agustín Falcone Salazar Empresa Pesquera 

Luis Falcone Salazar Empresario 

Agustín Falcone Valdes Empresario Pesquero 

Pablo Felipe Napa Alcalde Grocio Prado 

Javier Galvez Palomino Regidor de Cultura 

Luis Alfredo Galvez Pasache Administrador CTAR 

Manuel Gamallo Club Internacional 

Atilio Giribaldi Mansilla Empresario 

César Gonzales Mov. Renovación Chinchana 

Luis Gonzales Municipalidad Grocio Prado 

Carlos Grimaldi Moyano Renovación Chinchana 

Flavio Hernandez Inca Canal 2 

Juan urado Bellido Presidente Colegio de Contadores 

Isaías Latives Colegio de Ingenieros 

Carlos Lau Empresario 

Marino León ERSA 

Anibal Luyo del Risco Beneficencia Pública 
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Miguel Magallanes Carrillo Colegio Particular Alas Peruanas 

Carlos Magallanes Yui Bombero 

Luis Manzur Ingeniero 

Jaime Martínez Banco Wiese Sudameris 

Benito Mendoza Yalle Subprefecto 

Alberto Mórtola Aburto El Heraldo del Aire 

Rosa Nakasone Notario 

Antonio Neyra Gerente Textil del Valle S.A. 

Nemecio Norabuena Collas Director Zonal de Industria y 
Turismo 

Galo Ortiz Colegio Reina del Santísimo Rosario 

Luis Pachas Mesia Diario La Verdad del Pueblo 

Gina Palomino Hernández Gerente Canal 10 TV 

José Paredes Arquitecto 

José Salvador Pariona Mov. Renovación Chinchana 

Norma Perez de la Cruz Municipalidad Chincha Alta 

Abraham Quispe Lévano Director Diario La Verdad del Pueblo 

Miguel Saavedra Vocal Corte Superior de Ica 

Luis Fernando Saldaña Gerente Constructora Santo 
Domingo 
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Jesús Sanguinetti Tipian Ing. Químico 

Ricardo Talla Transportes Santa Luisa 

Giussepina Tasso de Rodríguez Partido Aprista Peruano 

Tania Tipiciano SENATI  

Fernando Tolmos Político/Abogado 

Pablo Uculmana Uchuya Participación Ciudadana 

Mario Vidal Mov. Renovación Chinchana 

Félix Vidal Chumbile Director Zona CTAR 

Jesús Yataco Elias Regidor 

Alfonso Yong Meza Candidato Regional 

Rafael Zapata Fundo Buenos Aires 
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3.0   AGENDA 
 

 
 
 
 
 

GAS NATURAL LICUADO PROYECTO DE EXPORTACION 
CAMISEA 

 
 
 

PRESENTACION  
 
 
Fecha : 20/09/02 
 
Hora : 12:00 – 14:00 
 
Lugar : Instalaciones del Hotel El Sausal 
  Chincha, Lima, Perú 
 

 
 
 

AGENDA 
 

 
1. Presentación de Camisea LNG Company S.R.L. 

 
2. Presentación de Golder Associates Perú 

 
3. Presentación del proyecto por Golder Associates  

 
4. Sugerencia y/o comentarios de las autoridades 
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4.0  COMENTARIOS Y/O SUGERENCIAS 
 

 
 

PRESENTACIÓN 
 
 

GAS NATURAL LICUADO PROYECTO DE EXPORTACION 
CAMISEA 

(20/09/02) 
 
 
Nombre del Representante  : Dr. Félix Amoretti Mendoza 
 
Agencia Gubernamental : Municipalidad Distrito de Pueblo Nuevo  
 

SUGERENCIAS Y/O COMENTARIOS 

1. Felicitar a la empresa por este gran proyecto que traerá como consecuencia desarrollo a nuestra 
provincia y al Perú. 

 
 
 
Nombre del Representante : Ricardo Talla 
 
Agencia Gubernamental : Transportes Santa Luisa 
 

SUGERENCIAS Y/O COMENTARIOS  

1. La inversión estimada es de $1,400 millones. ¿De no utilizar esa cantidad la diferencia estaría o 
podría estar destinada a la Región? 

 
 
 
Nombre del Representante : Luis Pachas Mesías 
 
Agencia Gubernamental : Diario “Verdad del Pueblo” 
 
 

SUGERENCIAS Y/O COMENTARIOS 

1. ¿Qué beneficio traería a Chincha el Proyecto? 
2. ¿Los conductos de gas afectarán terreno ajeno? 
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Nombre del Representante : César Gonzáles Velez 
 
Agencia Gubernamental : Movimiento Renovación Chincha 
 
 

SUGERENCIAS Y/O COMENTARIOS 

Felicitaciones a todo el equipo, el tema ha sido ampliamente bien explicado. 
 
 
Nombre del Representante : Marina León 
 
Agencia Gubernamental : Electro Sur Medio SAA – Zonal Chincha 
 
 

SUGERENCIAS Y/O COMENTARIOS 

1. Con la experiencia que tiene en su Empresa, ¿Podrían decirme cuáles han sido los impactos 
negativos que tienen o han tenido que mitigar? 

2. Nuestro país es importador de hidrocarburos, esta producción de gas beneficiará la economía 
del Peru, pero tengo entendido que la inversión es grande para llegar al usuario final. 
(domésticos, uso en vehículos) ¿Se ha pensado en esto? 

3. ¿Cuál es la potencia que se utilizaría para echar a andar la planta? 
 
 
 
Nombre del Representante : Santos Alejos Ipanaque 
 
Agencia Gubernamental : ONG - CIDECO  
     Centro de Investigación para el Desarrollo Comunal 
 

SUGERENCIAS Y/O COMENTARIOS 

1. ¿Qué importancia para el PBI significaría la producción anual de GNL? 
2. ¿Qué beneficios económicos y sociales han considerado para las poblaciones donde tiene 

influencia el proyecto? 
3. ¿Qué efecto tendría el proyecto con respecto a la explotación y comercialización de gas 

boliviano? ¿Qué pasaría si el gaseoducto boliviano pasara por el Peru? 
 
 
Nombre del Representante : Lic. Paulo Uculmana Uchuya 
 
Agencia Gubernamental : Coordinador de Seguridad Ciudadana - Chincha 
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SUGERENCIAS Y/O COMENTARIOS 

1. ¿Por qué California (EEUU) no acepta tener en su jurisdicción una planta de gas? ¿Acaso 
existe algún peligro de contaminación? 

2. ¿Podría ocurrir algún incidente en Cañete? 
 
 
 
Nombre del Representante : Luz Cruz Carbajal 
 
Agencia Gubernamental : Móv. Ind. “Renovación Chinchana” 
      
 

SUGERENCIAS Y/O COMENTARIOS 

Si bien es cierto que el proyecto esta ubicado en la Provincia de Cañete.  Los recursos humanos no 
deben limitarse a la ciudadanía de Cañete; sino ser pluralista y aceptar a los más capaces. 
 
 
 
Nombre del Representante : Abraham Quispe Levano 
 
Agencia Gubernamental : Diario Verdad del Pueblo 
      
 

SUGERENCIAS Y/O COMENTARIOS 

La empresa debe difundir el avance de los estudios para ser transmitida a través de la prensa escrita 
y motivar opiniones sobre el  mismo. 
 
 
 
Nombre del Representante : Tania Tipiciano Cornejo 
 
Agencia Gubernamental : SENATI 
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SUGERENCIAS Y/O COMENTARIOS 

1. ¿Si al realizar el análisis de impacto, se encontraran elementos o aspectos negativos 
importantes y se agota el plan de mitigación, esto influenciaría a desestimar el desarrollo 
del proyecto? 

2. ¿Qué porcentaje de mano de obra sería local?  ¿A partir de qué fecha se estaría requiriendo 
de este personal? 
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Nombre del Representante : Walter Cabrejos Juárez 
 
Agencia Gubernamental : SENATI 
      
 

SUGERENCIAS Y/O COMENTARIOS 

Para poder  asegurar el mercado de GNL, una de las posibilidades en el mercado nacional son los 
Contratos Futuros, asegurando la venta del producto.  ¿Se están tomando en consideración estas 
posibilidades? 
 
 
 
Nombre del Representante : Anónimo 
 
Agencia Gubernamental :  
      
 

SUGERENCIAS Y/O COMENTARIOS 

¿Qué tipo de tecnología se utilizará en el proyecto? 
 
 
 
Nombre del Representante : Héctor Alva Grimaldi 
 
Agencia Gubernamental : Sociedad Benéfica  
      
 

SUGERENCIAS Y/O COMENTARIOS 

Una gran industria más para Lima.  Al fin y al cabo. 
 
 
 
Nombre del Representante : Alberto Cillóniz 
 
Agencia Gubernamental : Wakama 
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SUGERENCIAS Y/O COMENTARIOS 

Desagüe es para 3000 personas ¿Qué efecto contaminante podría tener en el mar? 
 
 
Nombre del Representante : Alberto Aliaga Melgar 
 
Agencia Gubernamental : Electro Sur Medio S.A.A. 
      
 

SUGERENCIAS Y/O COMENTARIOS 

Es importante conocer la demanda de potencia y energía proyectada para la etapa inicial y final del 
proyecto. 
 
 
 
Nombre del Representante : Nemesio Norabuena C.  
 
Agencia Gubernamental : Ministerio de Producción 
      
 

SUGERENCIAS Y/O COMENTARIOS 

1. ¿Cuánto costará el gas licuado en el mercado nacional? 
2. ¿Habrá diferencia entre el uso industrial y doméstico? 
3. ¿El EIA es para todo el proyecto o será por partes? 
4. ¿Se ha efectuado un estudio de mercado? 
5. ¿El gas sustituirá la energía eléctrica? 

 
 
 
Nombre del Representante : Norma Pérez de la Cruz 
 
Agencia Gubernamental : Municipalidad de la Provincia de Chincha 
  
 

SUGERENCIAS Y/O COMENTARIOS 

Para felicitar este importante proyecto y sugerir se considere el recurso humano de nuestra zona. 
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Nombre del Representante : Ing. Carlos Carpio Espejo 
 
Agencia Gubernamental : Colegio de Ingenieros del Perú 
      
 

SUGERENCIAS Y/O COMENTARIOS 

1. ¿Cuál es  el área de influencia de la planta? 
2. ¿Cuál es la ubicación geográfica de esta área? 

 
Nombre del Representante : Ing. Antonio Neyra  
 
Agencia Gubernamental : Comp. Textil del Valle 
      
 

SUGERENCIAS Y/O COMENTARIOS 

Si se encontraran restos arqueológicos en Pampa Melchorita.  ¿Cuál seria la próxima alternativa? 
 
 
 
Nombre del Representante : Anónimo 
 
Agencia Gubernamental :  
      
 

SUGERENCIAS Y/O COMENTARIOS 

Considerando la variación de precios ¿Cómo será el proyecto por la competencia en el precio de 
hidrocarburos? 
 
 
 
Nombre del Representante : Sr. Gálvez 
Agencia Gubernamental : Municipio de Chincha 
      
 

SUGERENCIAS Y/O COMENTARIOS 

Cultura de uso de gas natural.  ¿Cuál es el beneficio eco-social del gas? 
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Nombre del Representante : Sr. Santos Alejo 
Agencia Gubernamental : Centro Desarrollo Popular 
      
 

SUGERENCIAS Y/O COMENTARIOS  

1. ¿Qué impacto significaría la presencia del gas para el PBI? 
2. ¿Cuáles son los beneficios eco-sociales para el área de influencia? 
3. ¿Qué sucederá con la exportación y comercio del gas si el gas Boliviano  pasara por el 

Peru? 
 
 
 
Nombre del Representante : Sr. Díaz 
Agencia Gubernamental : Movimiento de Renovación Chinchana 
      
 

SUGERENCIAS Y/O COMENTARIOS 

1. Durante la etapa de construcción, ¿El trabajo será para la región? 
2. ¿A qué jurisdicción pertenece la planta, a Cañete o a Chincha? 
3. Para el Proyecto Hidroeléctrico “El Platanal” se dio prioridad al recurso humano de Cañete  

¿Se darán privilegios a los cañetanos o a todos? 
 
 
 
Nombre del Representante : Sr. García 
Agencia Gubernamental : No especificó 
      
 

SUGERENCIAS Y/O COMENTARIOS 

¿Se cuenta con Certificado de calidad para la actividad petro-química? 
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5.0  MANUSCRITO 
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VIII.    O C T A V A     R E U N I O N
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1.0  LISTA DE INVITADOS 
 

Primera Ronda de Consultas 
PESCADORES ARTESANALES 

      Lugar: Hotel Jahuay, Chincha 
Fecha: 27/11/02 

 
LISTA DE INVITADOS 

 
José Luis Pachas Polo Av. Simón Bolivar #822 - San Isidro, 

Chincha 

José Tasayco Torres 
Salto La Lisa - Grocio Prado 

Hernán Pachas Polo Av. Simón Bolivar #822 - San Isidro, 
Chincha 

Andrés Navarro Zapata 
Pasaje los Ficus s/n - Grocio Prado 

Christian Farfan Panizo 
Tambo de Mora s/n Chincha 

Alberto Guerrero 
Av La Mar 378 - Sunampe 

Fernando Guerrero 
Av La Mar 378 - Sunampe 

Pedro Pablo Pachas Torres 
Grocio Prado 

Luis Fernando Villa Saravia 
Barrio para los amigos - Sunampe 

José Carlos Saravia Tasayco 
Santo Navarro 620 - Chincha 

Jesus Elias Tasayco 
Prolongación Arica 501 - Chincha 

Miguel Loyola Saravia 
Tambo de Mora - Chincha 

Pedro Loyola Saravia 
Tambo del Carrizo Grocio Prado 

José Pachas Tasayco 
Grocio Prado 
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Teodoro Villa de la Cruz 
Barrios Altos La Liza Grocio Prado 

José Santos Villa Davalos 
Barrio para los amigos - Sunampe 

Andrés Loyola Saravia 
Tambo del Carrizo Grocio Prado 

Alejandro Almeyda  
Lomo Largo 171 Las Casuarinas Sunampe 

Santiago Villa de la Cruz 
Barrio para los amigos - Sunampe 

Alejandro Villa Almeyda 
Barrio para los amigos - Sunampe 

Carlos Atunca Carcaseña 
Av. San Ignacio 131 Int 4 Sunampe 

Luis A Magallanes Hinostroza 
Av. Paraiso Lomo Largo Sunampe 

Hector Pachas Pachas 
Jr. Cañete 1298 San Isidro Pueblo Nuevo  

Paulo M, Luyo Vicente 
Calle Tacna 199 - Cañete 

Florencio Pachas Pachas 
San Ignacio s/n Sunampe 

César Zambrano 
Panamericana Sur Km 201 - Chincha 

Jose Eduardo Gastello  
Jahuay 

Pedro A. Vera Saravia 
Pedro Moreno 206 - Chincha 

Jorge Sotelo 
San Antonio Sunampe  

Alejandro Napa 
Pasaje Los Andes - Grocio Prado 

Octavio Loyola  
Tambo del Carrizo Grocio Prado 

Felix Napa  
Barrio para los amigos - Sunampe 



PERU LNG  S.R.L.                                                                                              029-4217 
Proyecto de Exportación de GNL                                                                     Julio, 2003 
Pampa Melchorita, Perú 
------------------------------------------------------------------------------------------------------------------------ 
 

Golder Associates 
 

Domingo Chacaliaza 
Condorillo Alto Chincha 

Abel Quiroz Segura 
Barrio San Francisco - Grocio Prado 

Humberto Bonifaz Sánchez 
Av. La Alameda s/n - Sunampe 

Marco Loyola Hernandez Los Alamos Mza 4 Lotre 8, San Isidro- 
Pueblo Nuevo 

Guillermo Canto Atunca 
Av. La Alameda s/n - Sunampe 

Gregorio F. Tipacti Herrera 
Barrio San Luis s/n - Chincha 

Francisco Mendoza Barrios 
Lomo Largo Calle Grau s/n - Sunampe 

Jesus Torres 
Lomo Largo s/n - Sunampe 

Francisco Mendoza Napa 
Lomo Largo Calle Grau s/n - Sunampe 

Martín Vicente El Salvador Mza 6 Lote 14, Pueblo Nuevo - 
Chincha 

Roberto Tipiciano 
Av. 22 de Diciembre 207 - Sunampe 

Alfonso Miguel Tipiciano 
Av. 22 de Diciembre 207 - Sunampe 

Gino Peñarue 
Pasaje Río 134 - Chincha 

Florian Matias 
Av. Mscl Benavides s/n - Chincha 

Fernado Contreras Espinoza 
Herbay 118 - Bajo Cañete 

Juan Solis Sánchez 
Herbay 118 - Bajo Cañete 

Victor Velapatiño Garamande 
Herbay 118 - Bajo Cañete 

Felipe Carranza 
Herbay 118 - Bajo Cañete 
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Alberto de la Cruz 
Herbay 118 - Bajo Cañete 

Alejandro Peña 
Herbay 118 - Bajo Cañete 

Alejandro Acuña 
Herbay 118 - Bajo Cañete 

Carlos Quiroz Segura 
Barrio San Francisco - Grocio Prado 

Mauro Ramos Cabrera 
Prolong. Rosario s/n - Chincha 

Eduardo Atuncar Loyola 
Paso de Gómez 500 - Sunampe 

Juan Bejarano Pachas Calle Simon Bolivar 862, San Isidro - 
Chincha 

Teobaldo Castilla de la Cruz 
Av. Melchorita 196 - Grocio Prado 

Gabriel Loyola de la Cruz 
Guayabo- Sunampe 130 

Jose Antonio Bautista de la 
Cruz Guayabo- Sunampe 117 

Rafael Chumbiauca Monterios 
Av. Santa Rosa 312 - Sunampe 

Miguel Napa Mejia 
San Ignacio - Sunampe 136 

Christian Becerra Loyola 
Av. Emancipación 912 - Sunampe 

Jorge Huarhua Vasconzuelos 
Calle 9 de octubre - Grocio Prado s/n 

Isaias Daniel Lapa Loyola 
Av. Santa Rosa 136 - Sunampe 

Victoriano Acevedo Manrique 
Av. 28 de julio - Grocio Prado 

Pablo Almeyda Sánchez 
Av. Paraiso 22, Sunampe 

Victor Sevilla Sánchez 
Santa Rosalía 437 - San Vicente  
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Victor Vargas Quispe 
Herbay Bajo - Las Palmas 300 

Lizardo Casas Bartolo  
Calle Los Cipreses s/n - San Vicente 

Serafin Barrios Meneses Prolongación José Gálvez 764, San 
Vicente - Cañete 

Lostanau Contreras 
Herbay Bajo Calle Lima 213 

Jose Portugues 
Herbay Bajo Av. Las Palmas s/n 

Manuel Marcos Loyola  
Barrio para los amigos - Sunampe 

Tomas Luyo Caycho 
Herbay Bajo 

Domingo Celedonio Rivera 
Herbay Bajo 

Hector Ruiz 
Grocio Prado, Jahuay Panam. Sur 181 

Oscar Chumbiacuca Chacalan  
Av. Sta Rosa 312- Sunampe 

 
 
 



PERU LNG  S.R.L.                                                                                              029-4217 
Proyecto de Exportación de GNL                                                                     Julio, 2003 
Pampa Melchorita, Perú 
------------------------------------------------------------------------------------------------------------------------ 
 

Golder Associates 
 

2.0  LISTA DE ASISTENTES 
 

Primera Ronda de Consultas 
PESCADORES ARTESANALES (27/11/02) 

       Lugar: Hotel Jahuay, Chincha 
Número de Asistentes: 78 

 
 

LISTA DE ASISTENTES 
 

 
Nombre Dirección 

Jose Luis Pachas Polo Av. Simón Bolivar #822 - San Isidro, 
Chincha 

Jose Tasayco Torres 
Salto La Lisa - Grocio Prado 

Hernan Pachas Polo Av. Simón Bolivar #822 - San Isidro, 
Chincha 

Andres Navarro Zapata 
Pasaje los Ficus s/n - Grocio Prado 

Christian Farfan Panizo 
Tampo de Mora s/n Chincha 

Alberto Guerrero 
Av. La Mar 378 - Sunampe 

Fernando Guerrero 
Av. La Mar 378 - Sunampe 

Pedro Pablo Pachas Torres 
Grocio Prado 

Luis Fernando Villa Saravia 
Barrio para los amigos - Sunampe 

José Carlos Saravia Tasayco 
Santo Navarro 620 - Chincha 

Jesús Elias Tasayco 
Prolongación Arica 501 - Chincha 

Miguel Loyola Saravia 
Tambo de Mora - Chincha 

Pedro Loyola Saravia 
Tambo del Carrizo Grocio Prado 
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José Pachas Tasayco 
Grocio Prado 

Teodoro Villa de la Cruz 
Barrios Altos La Liza Grocio Prado 

José Santos Villa Davalos 
Barrio para los amigos - Sunampe 

Andrés Loyola Saravia 
Tambo del Carrizo Grocio Prado 

Alejandro Almeyda  
Lomo Largo 171 Las Casuarinas Sunampe 

Santiago Villa de la Cruz 
Barrio para los amigos - Sunampe 

Alejandro Villa Almeyda 
Barrio para los amigos - Sunampe 

Carlos Atunca Carcaseña 
Av. San Ignacio 131 Int 4 Sunampe 

Luis A Magallanes Hinostroza 
Av. Paraiso Lomo Largo Sunampe 

Hector Pachas Pachas 
Jr. Cañete 1298 San Isidro Pueblo Nuevo  

Paulo M, Luyo Vicente 
Calle Tacna 199 - Cañete 

Florencio Pachas Pachas 
San Ignacio s/n Sunampe 

César Zambrano 
Panamericana Sur Km 201 - Chincha 

Jose Eduardo Gastello  
Jahuay 

Pedro A. Vera Saravia 
Pedro Moreno 206 - Chincha 

Jorge Sotelo 
San Antonio Sunampe  

Alejandro Napa 
Pasaje Los Andes - Grocio Prado 

Octavio Loyola  
Tambo del Carrizo Grocio Prado 



PERU LNG  S.R.L.                                                                                              029-4217 
Proyecto de Exportación de GNL                                                                     Julio, 2003 
Pampa Melchorita, Perú 
------------------------------------------------------------------------------------------------------------------------ 
 

Golder Associates 
 

Felix Napa  
Barrio para los amigos - Sunampe 

Domingo Chacaliaza 
Condorillo Alto Chincha 

Abel Quiroz Segura 
Barrio San Francisco - Grocio Prado 

Humberto Bonifaz Sánchez 
Av. La Alameda s/n - Sunampe 

Marco Loyola Hernandez Los Alamos Mza 4 Lotre 8, San Isidro- 
Pueblo Nuevo 

Guillermo Canto Atunca 
Av. La Alameda s/n - Sunampe 

Gregorio F. Tipacti Herrera 
Barrio San Luis s/n - Chincha 

Francisco Mendoza Barrios 
Lomo Largo Calle Grau s/n - Sunampe 

Jesus Torres 
Lomo Largo s/n - Sunampe 

Francisco Mendoza Napa 
Lomo Largo Calle Grau s/n - Sunampe 

Martín Vicente El Salvador Mza 6 Lote 14, Pueblo Nuevo - 
Chincha 

Roberto Tipiciano 
Av. 22 de Diciembre 207 - Sunampe 

Alfonso Miguel Tipiciano 
Av. 22 de Diciembre 207 - Sunampe 

Gino Peñarue 
Pasaje Río 134 - Chincha 

Florían Matias 
Av. Mariscal Benavides s/n - Chincha 

Fernado Contreras Espinoza 
Herbay 118 - Bajo Cañete 

Juan Solis Sánchez 
Herbay 118 - Bajo Cañete 

Víctor Velapatiño Garamande 
Herbay 118 - Bajo Cañete 
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Felipe Carranza 
Herbay 118 - Bajo Cañete 

Alberto De la Cruz 
Herbay 118 - Bajo Cañete 

Alejandro Peña 
Herbay 118 - Bajo Cañete 

Alejandro Acuña 
Herbay 118 - Bajo Cañete 

Carlos Quiroz Segura 
Barrio San Francisco - Grocio Prado 

Mauro Ramos Cabrera 
Prolong. Rosario s/n - Chincha 

Eduardo Atuncar Loyola 
Paso de Gómez 500 - Sunampe 

Juan Bejarano Pachas Calle Simón Bolivar 862, San Isidro - 
Chincha 

Teobaldo Castilla de la Cruz 
Av. Melchorita 196 - Grocio Prado 

Gabriel Loyola de la Cruz 
Guayabo- Sunampe 130 

Jose Antonio Bautista de la 
Cruz Guayabo- Sunampe 117 

Rafael Chumbiauca Monterios 
Av. Santa Rosa 312 - Sunampe 

Miguel Napa Mejia 
San Ignacio - Sunampe 136 

Christian Becerra Loyola 
Av. Emancipación 912 - Sunampe 

Jorge Huarhua Vasconzuelos 
Calle 9 de Octubre - Grocio Prado s/n 

Isaias Daniel Lapa Loyola 
Av. Santa Rosa 136 - Sunampe 

Victoriano Acevedo Manrique 
Av. 28 de julio - Grocio Prado 

Pablo Almeyda Sánchez 
Av. Paraiso 22, Sunampe 
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Victor Sevilla Sánchez 
Santa Rosalía 437 - San Vicente  

Victor Vargas Quispe 
Herbay Bajo - Las Palmas 300 

Lizardo Casas Bartolo  
Calle Los Cipreses s/n - San Vicente 

Serafin Barrios Meneses Prolongación José Gálvez 764, San 
Vicente - Cañete 

Lostanau Contreras 
Herbay Bajo Calle Lima 213 

Jose Portugues 
Herbay Bajo Av. Las Palmas s/n 

Manuel Marcos Loyola  
Barrio para los amigos - Sunampe 

Tomas Luyo Caycho 
Herbay Bajo 

Domingo Celedonio Rivera 
Herbay Bajo 

Héctor Ruiz 
Grocio Prado, Jahuay Panam. Sur 181 

Oscar Chumbiacuca Chacalan  
Av. Sta Rosa 312- Sunampe 
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3.0   AGENDA 
 

 
 
 
 
 

GAS NATURAL LICUADO PROYECTO DE EXPORTACION 
CAMISEA 

 
(27/11/02) 

 
 

PRESENTACION  
 
 
Fecha : 27/11/02 
 
Hora : 10:30 – 13:00 
 
Lugar : Instalaciones del Hotel Jahuay 
  Chincha, Lima, Perú 
 

 
 
 

AGENDA 
 

 
1. Presentación de Hunt Oil Company 

 
2. Presentación de Golder Associates Perú 

 
3. Presentación del proyecto por Golder Associates  

 
4. Sugerencia y/o comentarios de las autoridades 
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4.0  COMENTARIOS Y/O SUGERENCIAS 
 

 
 

PRESENTACIÓN 
 
 

GAS NATURAL LICUADO PROYECTO DE EXPORTACION 
CAMISEA 

(27/11/02) 
 
 
Pescador No. 1    :  
 

SUGERENCIAS Y/O COMENTARIOS 

1. Zonas restringidas: ¿Cuáles son? ¿Cómo se trasladará un pescador de la zona alta a la baja? 
 
 
 
Pescador No. 2   : 
 

SUGERENCIAS Y/O COMENTARIOS  

1. Con el rompeolas se pasará de mar abierto a bahía ¿Entonces variará la corriente y con ellos las 
especies marinas? 

 
 
 
Pescador No. 3 :  
 

SUGERENCIAS Y/O COMENTARIOS 

Con respecto al dragado de la arena del rompeolas.  Este tendrá efecto en la comida de los peces, 
plancton, etc. 
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Pescador No. 4:  
 

SUGERENCIAS Y/O COMENTARIOS 

Las consecuencias del rompeolas serán graves.  Trabajamos en la rivera del mar y por eso vamos a 
estar desocupados ya que cambiarán las corrientes, las consecuencias serán de 3 a 4 años. 
 
 
 
Pescador No. 5:  
 

SUGERENCIAS Y/O COMENTARIOS 

1. ¿Qué extensión tiene el rompeolas? 
2. ¿Qué garantiza que el arenamiento no va a suceder? 

 
 
 
Pescador No. 6:  
 

SUGERENCIAS Y/O COMENTARIOS 

1. De haber impacto habrá.  Esta zona es rocosa  hay peñas y de allí se alimentan los marisco 
y podemos pescar.  ¿Qué nos van a proponer como padres de familia como alternativa? 
Pues esto demorara como 6 años para volver a como estaba.  

 
 
Pescador No. 7:  
 

SUGERENCIAS Y/O COMENTARIOS 

1. ¿En caso de arenamiento no tendremos trabajo, cual es nuestra ventaja? 
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Pescador No. 8:  
 

SUGERENCIAS Y/O COMENTARIOS 

El proyecto es perjudicial.  Nosotros los de Herbay Bajo tenemos una duda. ¿Podría especificar 
dónde estará la planta? ¿No habrá trabajo para nosotros?  ¿El proyecto está avanzado? 
 
 
 
Pescador No. 9:  
 

SUGERENCIAS Y/O COMENTARIOS 

En todas las plantas hay residuos ¿de que manera se evitara la contaminación? 
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IX.    M A T E R I A L E S    U T I L I Z A D O S     
 

E N   L A S    R E U N I O N E S 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

REUNION 1 



Proyecto De Exportación Gas 
Natural Licuado De Camisea
Proyecto De Exportación Gas 
Natural Licuado De Camisea

 



Componentes Principales

l MODULO PARA PROCESAR 4 MTMPA DE GAS 
NATURAL

l EMBARCADERO DE TRANSFERENCIA A BUQUES 
TANQUEROS

l MUELLE DE CARGA 

l INSTALACIONES PARA LA ADMINISTRACION / 
PERSONAL

l ESPACIO PARA FUTURAS EXPANSIONES  



Gas Natural 
Camisea

Sistema Contra 
Incendios

Sistema de 
Antorcha 

Sistema de 
Manejo de 
Efluentes y 
Emisiones

Recepción

Remoción Gas 
Ácido

Deshidratación

Remoción 

Metales

Refrigeración 
Licuefacción

Almacenamiento 
Cargue

GNL



Selección De Sitio  

PUNTA CORRIENTE K125 
PANAMERICANA SUR

PAMPA CLARITA K154 
PANAMERICANA SUR

K169 PANAMERICANA SUR



Estudio De Impacto Ambiental

ANALISIS DE IMPACTO & MITIGACION

ESTUDIO DE LINEA BASE

PLAN DE MANEJO AMBIENTAL & 
MONITOREO

ESTANDARES NACIONALES E 
INTERNACIONALES

 
PLAN DE CONTINGENCIA



ETAPA DE CONSTRUCCION – ASPECTOS DE INTERES 

ACTIVIDAD 
PRINCIPAL ASPECTO 

Transporte 
Materiales / 
Equipos  

- Interrupción Trafico & Riesgo 
- Capacidad de Infraestructura (limites peso & altura en carreteras & puentes) 
- Acceso al sitio de construcción a traves de áreas pobladas 

Preparación del 
Sitio & 
Construcción 

- Localización del Campamento de Construcción próximo a “basural” y visibilidad 
limitada en la Panamericana para operaciones de trafico seguras 

- Emisiones Fugaces (polvo) y efectos en cultivos y canales de riego 
- Efectos del Ruido en poblaciones vecinas 
- Incremento del riesgo al trafico para poblaciones vecinas y publico en Panamericana 
- Empleo local 
- Utilización de servicios locales & especulación de precios 
- Requerimientos de agua para construcción & prueba hidrostática 
- Requerimientos de electricidad para construcción 
- Manejo de residuos sólidos & líquidos 

Dragado & 
Construcción de 
Instalaciones 
Marinas 

- Trafico marino & seguridad 
- Cambios en ecología marina 
- Incremento de la Turbidez / sedimentación  
- Interrupción actividades de pesca local 

 



ETAPA DE OPERACION – ASPECTOS DE INTERES 

ACTIVIDAD 
PRINCIPAL ASPECTO 

Tratamiento & 
Licuefacción de 
Gas 

- Instalaciones de Administración y personal de operación próximo a “basural” y limitada 
visibilidad para operaciones de trafico seguro entre instalaciones y planta 

- Acceso a planta con espacio limitado para reducción de velocidad en Panamericana  
- Emisiones atmosféricas  
- Manejo de descargas 
- Manejo de residuos sólidos & líquidos 
- Seguridad & Riesgo de poblaciones vecinas 
- Manejo de Condensados 
- Manipulación & Almacenamiento de sustancias peligrosas 
- Radiación calórica de la antorcha (efectos en trafico aéreo / Panamericana) 

Operaciones de 
Cargue de 
Buques 
Tanqueros 

- Trafico marino & seguridad 
- Buques (combustible & manejo de residuos) 
- Seguridad durante operaciones de cargue 
- Manejo de emisiones, vapores & condensados de buques tanqueros 
- Interrupción actividades de pesca local  

Mantenimiento: 
Sistemas Planta 
Dragado 
Instalaciones 
Marinas  
Embarcadero de 
Transferencia 
Muelle de Carga 

Manejo Residuos Sólidos & Líquidos 

 



 

ESTUDIO DE LINEA BASE

Estudio De Impacto Ambiental



Caracterización Bio-Física

TERRESTRE & MARINO

• Aire y ruido
• Suelo y  Sedimento
• Agua Marina y Superficial

 

Ô Clima y Meteorología

Ô Geología y Geomorfología

Ô Hidrogeología

Ô Hidrología y Oceanografía

Ô Suelos

Ô Riesgos Naturales

Ô Flora y Fauna

Ô Areas Protegidas

Ô Calidad Ambiental



Caracterización Socio-Económica

l Directamente Afectadas
l Indirectamente Afectadas 

Ü Variables socio económicas

Ü Identificación de 
Poblaciones y Áreas

Ü Métodos de Investigación 
Social

 



Consulta Pública
Ü Etapas/Objetivos/Métodos:

l Etapa Temprana
l Etapa de Preparación de Proyecto de Informe de 

EA
* Audiencia Pública
l Etapas de Construcción y Operación

Ü Plan para Futuras Consultas

Ü Consultas Efectuadas

Ü Grupos de Interés:
l Local
l Regional
l Nacional

 



Proyecto de 
Evaluación 

Arqueológica con 
Excavaciones

Informe

Proyecto de Rescate 
Arqueológico

Certificados de 
Inexistencia de Restos 

Arqueológicos

Arqueología

 



 

Estudio De Impacto Ambiental

ANALISIS DE IMPACTO & MITIGACION



Análisis de Impacto y Mitigación

CONSTRUCCION & OPERACION
Modelamiento Dispersión Planta / Area (ISCST3, 
Ver. 95250 EPA)AIRE

Niveles de Emisión Planta / Area RUIDO

Flora y Fauna Terrestre / Marina ECOLOGIA 

Evaluación ArqueológicaCULTURAL

Identificación Impactos en PoblacionesSOCIO-
ECONOMICO

Identificación de Fuentes Planta / AreaRESIDUOS

Competencia Uso Agua / Contaminación RECURSO
HIDRICO



Estudio De Impacto Ambiental

 

PLAN DE MANEJO AMBIENTAL & 
MONITOREO

PLAN DE CONTINGENCIA



Estudio De Impacto Ambiental

 

MUCHAS GRACIAS



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

REUNION 2 



AUDIENCIAAUDIENCIA

Ministerio de Energía y Minas (DGAA)Ministerio de Energía y Minas (DGAA)
Dirección General de Capitanías y PuertosDirección General de Capitanías y Puertos
Instituto Nacional de Recursos NaturalesInstituto Nacional de Recursos Naturales
Ministerio Transportes y ComunicacionesMinisterio Transportes y Comunicaciones

Preparado por:Preparado por:
Golder Associates Perú S.A.Golder Associates Perú S.A.

Para:Para:
HuntHunt OilOil CompanyCompany

Lima, 5 de Julio 2002Lima, 5 de Julio 2002  



Proyecto De Exportación Gas 
Natural Licuado De Camisea
Proyecto De Exportación Gas 
Natural Licuado De Camisea

 



Yacimiento
Camisea

Planta de
Fraccionamiento

Planta de gas
natural licuado

Lima

Líquidos

Gas

PLUSPETROL

TGP

HUNT OIL

TRACTEBEL

Componentes Proyecto Componentes Proyecto CamiseaCamisea

 

Planta
Malvinas



Componentes Principales

l MODULO PARA PROCESAR 4 MTMPA DE GAS 
NATURAL

l EMBARCADERO DE TRANSFERENCIA A BUQUES 
TANQUEROS

l MUELLE DE CARGA 

l INSTALACIONES PARA LA ADMINISTRACION / 
PERSONAL

l ESPACIO PARA FUTURAS EXPANSIONES
 



Gas 
Natural 

Camisea

Sistema 
Contra 

Incendios

Sistema de 
Antorcha 

Sistema de 
Manejo de 
Efluentes y 
Emisiones

Recepción

Remoción 
Gas Ácido

Deshidratación

Remoción 

Metales

Refrigeración 
Licuefacción

Almacenamiento 
Cargue

GNL



Selección De Sitio  

PUNTA CORRIENTE K125 
PANAMERICANA SUR

PAMPA CLARITA K154 
PANAMERICANA SUR

K169 PANAMERICANA SUR



 

Planta Preliminar Pampa Melchorita



Uso del Suelo

 



 

2002 2003 2006 2007

ESTUDIOS / APROBACIONES CONSTRUCCIÓN OPERACIÓN

CRONOGRAMA PRELIMINAR

PROYECTO EXPORTACIÓN DE GAS NATURAL PROYECTO EXPORTACIÓN DE GAS NATURAL 
LICUADOLICUADO

DE CAMISEADE CAMISEA

MARZO



 

Recursos Humanos

0

1200

2400

4800

3600

4800 4763

2003 2004 2005 2006
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Estudio De Impacto Ambiental

ANALISIS DE IMPACTO & MITIGACION

ESTUDIO DE LINEA BASE

PLAN DE MANEJO AMBIENTAL & 
MONITOREO

ESTANDARES NACIONALES E 
INTERNACIONALES

 
PLAN DE CONTINGENCIA



ETAPA DE CONSTRUCCION – ASPECTOS DE INTERES

ACTIVIDAD 
PRINCIPAL ASPECTO

Transporte 
Materiales / 
Equipos 

- Interrupción Trafico & Riesgo
- Capacidad de Infraestructura (limites peso & altura en carreteras & puentes)
- Acceso al sitio de construcción a travesde áreas pobladas

Preparación del 
Sitio & 
Construcción

- Emisiones Fugaces (polvo)
- Efectos del Ruido en poblaciones vecinas
- Incremento del riesgo al trafico para poblaciones vecinas y publico en Panamericana
- Empleo local
- Utilización de servicios locales & especulación de precios
- Requerimientos de agua para construcción & prueba hidrostática
- Requerimientos de electricidad para construcción
- Manejo de residuos sólidos & líquidos

Dragado & 
Construcción de 
Instalaciones 
Marinas

- Trafico marino & seguridad
- Cambios en ecología marina
- Incremento de la Turbidez / sedimentación 
- Interrupción actividades de pesca local



ETAPA DE OPERACION – ASPECTOS DE INTERES

ACTIVIDAD 
PRINCIPAL ASPECTO

Tratamiento & 
Licuefacción de 
Gas

- Emisiones atmosféricas 
- Manejo de descargas
- Manejo de residuos sólidos & líquidos
- Seguridad & Riesgo de poblaciones vecinas
- Manejo de Condensados
- Manipulación & Almacenamiento de sustancias peligrosas
- Radiación calórica de la antorcha (efectos en trafico aéreo / Panamericana)

Operaciones de 
Cargue de 
Buques 
Tanqueros

- Trafico marino & seguridad
- Buques (combustible & manejo de residuos)
- Seguridad durante operaciones de cargue
- Manejo de emisiones, vapores & condensados de buques tanqueros
- Interrupción actividades de pesca local

Mantenimiento:
Sistemas Planta
Dragado
Instalaciones 
Marinas 
Embarcadero de 
Transferencia
Muelle de Carga

Manejo Residuos Sólidos & Líquidos



 

ESTUDIO DE LINEA BASE

Estudio De Impacto Ambiental



Caracterización Bio-Física
TERRESTRE & MARINO

• Aire y ruido
• Suelo y  Sedimento
• Agua Marina y Superficial  

Ô Clima y Meteorología

Ô Geología y Geomorfología

Ô Hidrogeología

Ô Hidrología y Oceanografía

Ô Suelos

Ô Riesgos Naturales

Ô Flora y Fauna

Ô Areas Protegidas

Ô Calidad Ambiental



Caracterización Socio-Económica

l Directamente Afectadas
l Indirectamente Afectadas 

Ü Variables socio económicas

Ü Identificación de 
Poblaciones y Áreas

Ü Métodos de Investigación 
Social

 



Consulta Pública
Ü Etapas/Objetivos/Métodos:

l Etapa Temprana
l Etapa de Preparación de Proyecto de Informe de 

EA
* Audiencia Pública
l Etapas de Construcción y Operación

Ü Plan para Futuras Consultas

Ü Consultas Efectuadas

Ü Grupos de Interés:
l Local
l Regional
l Nacional

 



Proyecto de 
Evaluación 

Arqueológica con 
Excavaciones

Informe

Proyecto de Rescate 
Arqueológico

Certificados de 
Inexistencia de Restos 

Arqueológicos

Arqueología

 



 

Estudio De Impacto Ambiental

ANALISIS DE IMPACTO & MITIGACION



Análisis de Impacto y Mitigación
CONSTRUCCION & OPERACION

Modelamiento Dispersión Planta / Area (ISCST3, Ver. 
95250 EPA)AIRE

Niveles de Emisión Planta / AreaRUIDO

Flora y Fauna Terrestre / MarinaECOLOGIA 

Evaluación ArqueológicaCULTURAL

Identificación Impactos en PoblacionesSOCIO-
ECONOMICO

Identificación de Fuentes Planta / AreaRESIDUOS

Competencia Uso Agua / ContaminaciónRECURSO
HIDRICO



Estudio De Impacto Ambiental

 

PLAN DE MANEJO AMBIENTAL & 
MONITOREO

PLAN DE CONTINGENCIA



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

REUNION 4 y 7 



HUNT OIL COMPANY OF PERU L.L.C.
Sucursal del Perú



¿Quienes Somos?
u Hunt Oil es una empresa multinacional privada 

originaria de Dallas, Texas, con mas de 70 años de 
antigüedad.

u Sus actividades:
u Exploración y producción de petróleo y gas 

internacionalmente;
u Refinación, mercadeo y transporte del crudo;
u Negocios de bienes raices, agrícolas y 

financieros.

HUNT OIL COMPANY OF PERU L.L.C.
Sucursal del Perú



LOCALIZACION PROYECTO CAMISEA

PLANTA 
GNL

CAMPO 
CAMISEA

LIMA

Océano 
Pacífico



Yacimiento
Camisea

Planta de
Fraccionamiento

Planta de gas
natural licuado

Lima

Líquidos

Gas

PLUSPETROL

TGP

HUNT OIL

TRACTEBEL

Componentes Proyecto Componentes Proyecto CamiseaCamisea

Planta
Malvinas

 



Proyecto de Exportación Gas 
Natural Licuado de Camisea

PAMPA MELCHORITA

Cañete, 14 agosto 2002

Proyecto de Exportación Gas Proyecto de Exportación Gas 
Natural Licuado de Natural Licuado de CamiseaCamisea

PAMPA MELCHORITAPAMPA MELCHORITA

Cañete, 14 agosto 2002Cañete, 14 agosto 2002

 



La La OportunidadOportunidad del GNLdel GNL

“Una ventana de oportunidad existe para que el Consorcio
Camisea se convierta en uno de los primeros proveedores del 

proyectado incremento de demanda de gas en la costa oeste de 
Méjico y la costa oeste de USA. Para aprovechar esta

oportunidad, se recomienda un proyecto con un cronograma de 
trabajo muy agresivo para asegurar los mercados del GNL de 

Camisea y diseñar y construir una planta de licuefacción de GNL 
y un terminal marítimo con la meta de una primera entrega a  

Baja California en el 2007. “

Conclusión del Estudio de Pre-factibilidad, Noviembre, 2001
 



¿¿QuéQué eses GNL?GNL?
Gas Natural Gas Natural LicuadoLicuado
El gas natural enfriado a temperatura de -160oC a presión
atmosférica, se condensa convirtiéndose en gas natural 
licuado GNL y:

• ocupa un espacio de 1/600 avo del volúmen del gas    
natural, 
• posee solo el 45% del peso del agua, 
• es inodoro e incoloro, 
• no es corrosivo ni tóxico. 

 



ProyectoProyecto de de ExportaciónExportación de GNLde GNL

• El Consorcio Camisea busca desarrollar un 
proyecto de exportación de GNL.

• Las reservas de gas son suficientes para los
requerimientos domésticos y un proyecto de GNL.

• El costo marginal para expandir el proyecto básico
es esencial para la economía del proyecto.

 



ProyectoProyecto de de ExportaciónExportación de GNLde GNL

• Camisea es una de las fuentes de gas más cercanas
a la costa Oeste de Norteamérica. 

• Los trabajos de ingeniería y diseño ya se iniciaron.
• El arribo del gas al Pacífico en 2004 y la búsqueda

de mercados para GNL, ofrecen a Camisea la 
oportunidad de satisfacer las necesidades de 
demanda en 2006-2007.  

 



Terminal de 
Regasificación

GNL
Terminal de 
Licuefacción

GNL
‘Ducto Flotante’

Producción
del Campo

Usuarios Finales
ü Generación Eléctrica
ü Residenciales
ü Usuarios industriales

InstalacionesInstalaciones de GNLde GNL
CadenaCadena FísicaFísica

 



 

MODULO PARA PROCESAR 4 MTMPA DE 
GAS NATURAL

EMBARCADERO DE TRANSFERENCIA A 
BUQUES TANQUEROS

MUELLE DE CARGA 

INSTALACIONES PARA LA 
ADMINISTRACION / PERSONAL

ESPACIO PARA FUTURAS
EXPANSIONES

Principales Componentes



Río Neckar

Planta Neckar, Stuttgart

Contenedor Gas lll

Entrada
Estación

Compresor

Administración
General

Contenedor Gas  ll
(fuera de  servicio)

ApartamentosEscuela Pública

Caja
Refrigerante

Tanque
Nitrógeno

Almacén
GNL

Patio 
Construcción

Bomberos & 
Estacionamiento

Lab

Administración & 
Mantenimiento

Almacén
Gas Líquido

Cafetería

Embotellado
Gas Líquido

Taller Eléctrico
Mantenimiento

 

Almacén Gas 
Líquido



Gas Natural 
Camisea

Sistema Contra 
Incendios

Sistema de 
Antorcha 

Sistema de 
Manejo de 
Efluentes y 
Emisiones

GNL

Proceso 

de 
Licuefacción 

de gas natural



BeneficiosBeneficios parapara PerúPerú al al ExportarExportar GNLGNL

Ø Inversión Local
Una planta de un módulo costará $ 1 MMM. La expansión del 
gasoducto y el desarrollo adicional del campo $ 400 MM.

Ø Aceleración de Regalías e Impuestos
Un proyecto de exportación de 600 MMpc/d equivale a 4.4 Tcf
de gas en 20 años dedicados al proyecto inicial de GNL.

Ø Puestos de Trabajo
3,000 puestos de trabajo durante la fase de construcción. Entre
200-300 puestos permanentes en la fase operativa. Efecto
multiplicador.

 



BeneficiosBeneficios parapara el el PerúPerú de de ExportarExportar GNLGNL

Ø Desarrollo de Infraestructura
Carreteras, puertos e instalaciones marítimas adicionales.

Ø El Perú se convierte en exportador de energía
Significativo impacto positivo en la balanza comercial. 
Incentivos para exploración adicional en las áreas del 
Oriente de filiación gasífera al existir un mercado de gas.

 



GranGran CamiseaCamisea
((RecursosRecursos GasíferosGasíferos inin--situ, TCF)situ, TCF)

Proyecto GNL
600 MMpc/d
por 20 años

Demanda del Peru
por 20 años

2.3

4.4

Gran Camisea
(Probado, Probable y Posible)7.7

Lote 88
(Probado y 

Probable)

13.6

TCF

 



Peru Peru –– DemandaDemanda AcumuladaAcumulada de Gas Naturalde Gas Natural
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• Se proyecta un crecimiento de demanda de 
gas en USA del 30 % para el 2020.

• La demanda de gas en la costa oeste de USA 
aumentará no menos de 1,6001,600 MM pcpc/d /d en en 
20102010.

• La demanda de gas en la costa oeste de 
Méjico aumentará 400 MM pc /d en 2010.

MercadeoMercadeo

 



Exportación de GNL: Factores Críticos Exportación de GNL: Factores Críticos 
para el  Éxitopara el  Éxito

ü Reservas suficientes.
ü Mercado de largo plazo disponible.
ü Precios competitivos.
ü Fuerte apoyo gubernamental.

 



• Es una firma consultora en ciencias e 
ingeniería, fundada en 1960.

• Cuenta con más de 2 300 empleados, 80 
oficinas distribuidas alrededor del mundo 
y experiencia de trabajo en más de 140 
países.

• Se caracteriza por su profesionalismo, 
transparencia y honestidad en cada uno 
de sus trabajos.

Quién es GOLDER ?Quién es GOLDER ?

 



• En 2002 Golder fue seleccionada para realizar  el EIA 
del proyecto de GNL y el proceso de Consulta Pública

• El trabajo que deberá finalizar en Noviembre 2002 
incluirá:

• resultados de estudios físicos, biológicos y sociales y

• el desarrollo del Proceso de Consulta Pública.

. 

Relación GOLDER Relación GOLDER -- HUNTHUNT

 



 

PUNTA CORRIENTE K125 
PANAMERICANA SUR

PAMPA CLARITA K154 
PANAMERICANA SUR

PAMPA MELCHORITA K169 
PANAMERICANA SUR

OCÉANO PACÍFICO

Zona muy poblada
Terreno no apropiado para
construcción

Terreno desprotegido ante desastres
Restos arqueológicos importantes
Zona muy poblada.

Terreno apropiado para construcción
Área protegida de desastres naturales
Facilidades  portuarias
Centros poblados  alejados

PAMPA MELCHORITAPAMPA MELCHORITA

SELECCIÓN DEL SITIOSELECCIÓN DEL SITIO



Uso del Suelo

Eje Muelle

Zona Marina

3 Km

3 Km

500 m 1 500 m

Acantilados

Área de la Planta   
(375 Ha +/-)

Panamericana Sur  Km 169

Acceso Restringido 
500 m ambos lados 
eje muelle

MAR
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Estudio de Impacto AmbientalEstudio de Impacto Ambiental-- EIAEIA

• Análisis De Impacto & Mitigación

• Estudio De Línea Base

• Plan De Manejo Ambiental y Monitoreo

• Estándares Nacionales E Internacionales

• Plan De Contingencia

 



Cronograma ConstrucciónCronograma Construcción
PProyectoroyecto de GNLde GNL

2002 2003 2004 2005 2006

Estudio 
Técnico 

Factibilidad

•3000 puestos para 
construcción

•200 a 300 puestos 
permanentes

$70 MM
$1000 MM

Decisió
n

 

EIA, Permisos, 
Acuerdos 

Comerciales, 
Reservas (Lote 56)

Mercadeo, 
Financiación, 
Contratación

Planta e  instalaciones

Decisión



OBJETIVO PRINCIPAL DEL EIA DEL PROYECTO

 

DESARROLLO 
SOSTENIBLE
DESARROLLO 
SOSTENIBLE



Exportación de GNL: Factores Críticos Exportación de GNL: Factores Críticos 
para el  Éxitopara el  Éxito

ü Reservas suficientes.
ü Mercado de largo plazo disponible.
ü Precios competitivos.
ü Fuerte apoyo gubernamental.

 



HUNT OIL COMPANY OF PERU L.L.C.
Sucursal del Perú
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HUNT OIL COMPANY OF PERU L.L.C.
Sucursal del Perú



¿Quiénes Somos?
u Hunt Oil es una empresa multinacional privada 

originaria de Dallas, Texas, con casi 70 años de 
antigüedad.

u Sus actividades:
u Exploración y producción de petróleo y gas 

internacionalmente;
u Refinación, mercadeo y transporte del crudo;
u Negocios de bienes raíces, agrícolas y 

financieros.

HUNT OIL COMPANY OF PERU L.L.C.
Sucursal del Perú



Proyecto de Exportación 
de Gas 

de Camisea

PAMPA MELCHORITA
Cañete

Noviembre 2002

Proyecto de Exportación Proyecto de Exportación 
de Gas de Gas 

de de CamiseaCamisea

PAMPA MELCHORITAPAMPA MELCHORITA
CañeteCañete

Noviembre 2002Noviembre 2002



¿¿QuéQué eses GNL?GNL?
Gas Natural Gas Natural LicuadoLicuado
El gas natural al enfriarse a una temperatura de
-163oC, se enfría y se convierte en gas natural licuado, 
GNL, y:

• ocupa un espacio muy reducido (600 veces menos
que lo que ocupa el gas natural), 
• pesa menos de la mitad que el agua, 
• no tiene olor ni color, 
• no es corrosivo ni tóxico. 



ProyectoProyecto de de ExportaciónExportación de GNLde GNL

• Hunt Oil, busca desarrollar un proyecto de 
exportación de GNL.

• Camisea tiene reservas de gas suficientes para
cubrir las necesidades del mercado peruano y 
exportarlo.



ECUADOR COLOMBIA

BRASIL

B
O

LI
VI

A

CHILE

LimaLima

PERU

Lago Titicaca

GASODUCTOGASODUCTO

POLIDUCTO    POLIDUCTO    

PLANTAS  de 
SEPARACION Y 
CRIOGÉNICAS

PLANTA 
FRACCIONAMIENTO

GAS

LIQUIDOS

CAMISEACAMISEA

PLANTA GNLPLANTA GNL

UBICACION PROYECTO CAMISEA



Terminal de 
Regasificación

GNL
Terminal de 
Licuefacción

GNL
‘Ducto Flotante’

Producción
del Campo

Usuarios Finales
ü Generación Eléctrica
ü Usuarios Residenciales
ü Usuarios Industriales

InstalacionesInstalaciones de GNLde GNL
CadenaCadena FísicaFísica



MODULO PARA PROCESAR 600 
Millones PCD DE GAS NATURAL
MODULO PARA PROCESAR 600 
Millones PCD DE GAS NATURAL

EMBARCADERO DE TRANSFERENCIA A 
BUQUES TANQUEROS
EMBARCADERO DE TRANSFERENCIA A 
BUQUES TANQUEROS

MUELLE DE CARGA MUELLE DE CARGA 

INSTALACIONES PARA LA 
ADMINISTRACION / PERSONAL
INSTALACIONES PARA LA 
ADMINISTRACION / PERSONAL

ESPACIO PARA FUTURAS 
EXPANSIONES
ESPACIO PARA FUTURAS 
EXPANSIONES

PRINCIPALES COMPONENTES

EMBARCADERO DE TRANSFERENCIA A 
BUQUES TANQUEROS

MUELLE DE CARGA

MODULO PARA PROCESAR 625 Millones 
PCD DE GAS NATURAL

INSTALACIONES PARA LA 
ADMINISTRACION / PERSONALESPACIO PARA FUTURAS 

EXPANSIONES

Proyecto Planta de Exportación de GNL



Cronograma Cronograma 
PProyectoroyecto de GNLde GNL

2002 2003 2004 2005 2006

Estudio 
Técnico 

Factibilidad

•3000 puestos para 
construcción

•200 a 300 puestos 
permanentes

$70 Millones $1800 Millones

EIA, Permisos, 
Acuerdos 

Comerciales, 
Reservas (Lote 56)

Mercadeo, 
Financiación, 
Contratación

Planta e  instalaciones

Decisión
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Planta Neckar, StuttgartPlanta Neckar, Stuttgart

ApartamentosApartamentos

Estación
Compresora

Estación
Compresora

Río Neckar

Contenedor Gas lllContenedor Gas lll

Escuela PúblicaEscuela Pública

Tanque
Nitrógeno
Tanque

Nitrógeno

Almacenamiento
GNL

Almacenamiento
GNL

Administración & 
Mantenimiento

Administración & 
Mantenimiento

Embotellador
de Gas 
Líquido

Embotellador
de Gas 
Líquido



Beneficios Para el Perú al Beneficios Para el Perú al ExportarExportar GNLGNL

Ø Inversión Local
Una planta de un módulo costará $ 1000 millones. La expansión
del gasoducto y el desarrollo adicional del campo $ 800 
millones.

Ø Puestos de Trabajo
3,000 puestos de trabajo durante la fase de construcción.
Entre 200-300 puestos permanentes en la fase operativa.
Efecto multiplicador. 



Beneficios Beneficios parapara el Perú de el Perú de ExportarExportar GNLGNL

Ø El Perú se Convierte en Exportador de Energía
- Crecimiento significativo de las exportaciones de 
hidrocarburos. 
- Incentivos para mayor exploración de gas en otras áreas
peruanas.

Ø Creación de puestos de trabajo y posible creación de un 
polo industrial importante en el país. Se crearían
actividades económicas relacionadas con la planta.



Exportación de GNL: Factores Críticos Exportación de GNL: Factores Críticos 
Para el  ÉxitoPara el  Éxito

ü Fuerte apoyo gubernamental.
ü Reservas suficientes.
ü Mercado de largo plazo disponible.
ü Precios competitivos.



• Es una empresa que realiza estudios 
de ingeniería y medio ambiente.

• En 2002, fue seleccionada por Hunt
Oil para realizar  el EIA y la 
comunicación y divulgación del 
proyecto.

¿Quién es GOLDER ?¿Quién es GOLDER ?



OBJETIVO PRINCIPAL DEL EIA DEL PROYECTO

DESARROLLO 
SOSTENIBLE
DESARROLLO 
SOSTENIBLE



PUNTA CORRIENTE Km.125 
PANAMERICANA SUR

PAMPA CLARITA Km.154 
PANAMERICANA SUR

PAMPA MELCHORITA Km.169 
PANAMERICANA SUR

OCÉANO PACÍFICO

Terreno no apropiado para
construcción

Restos arqueológicos importantes

Terreno apropiado para construcción 
de instalaciones portuarias

PAMPA MELCHORITAPAMPA MELCHORITA

SELECCIÓN DEL SITIOSELECCIÓN DEL SITIO



Uso del Área del Proyecto

Eje Muelle

Zona Marina

3 Km

3 Km

ÁREA DE SEGURIDAD
Acceso Restringido 500 mts N  
y 700 mts S a ambos lados eje 
muelle

Área de la Planta
(522 Ha)

Panamericana Sur  Km. 169

Acantilados

Lima

Chincha



Estudio de Impacto AmbientalEstudio de Impacto Ambiental-- EIAEIA

• Análisis de Impacto, Mitigación-potenciación

• Estudio de Línea Base

• Plan de Manejo Ambiental y Monitoreo

• Estándares Nacionales e Internacionales

• Plan de Contingencias



Estudio de Línea Base

Se realiza para describir en el área:

ØAspectos físicos y bióticos

• Terrestres

• Marinos 

ØAspectos sociales y económicos

ØAspectos culturales



Análisis de Impacto y Mitigación

CONSTRUCCIÓN y OPERACIÓN

Ø Aire 

Ø Ruido 

Ø Agua 

Ø Flora y fauna 

Ø Socio-económico

Ø Cultural 



Plan de Contingencias
u Sistemas y procedimientos para prevenir y 

controlar contingencias durante Construcción y 
Operación



PROCESO DE CONSULTA PROCESO DE CONSULTA 
PÚBLICAPÚBLICA



Proceso de comunicación y divulgación del proyecto y 
de los estudios ambientales con los actores involucrados:

•Autoridades  

•Comunidades vecinas

•Público en general

DEFINICIÓN



PRIMERA RONDA DE 
CONSULTAS

Autoridades
Comunidades Vecinas

Público en General



OBJETIVO DE LA PRESENTACION OBJETIVO DE LA PRESENTACION 
PRIMERA RONDA DE CONSULTASPRIMERA RONDA DE CONSULTAS

•• Informar sobre el proyectoInformar sobre el proyecto
•• Explicar el proceso de EIA y de ConsultaExplicar el proceso de EIA y de Consulta
•• Recoger las inquietudes de los actores      Recoger las inquietudes de los actores      
involucrados. involucrados. 



SEGUNDA RONDA DE 
CONSULTAS

Autoridades
Comunidades Vecinas
Público en General



• Presentación de los resultados de los 
estudios  realizados

• Recibir opiniones de los actores 
involucrados. 

OBJETIVO DE LA OBJETIVO DE LA 
PRESENTACION SEGUNDA PRESENTACION SEGUNDA 

RONDA DE CONSULTASRONDA DE CONSULTAS



Autoridades
Comunidades Vecinas

Público en General

DIVULGACIÓN



•Presentar el EIA

•Recibir sugerencias finales o 
recomendaciones de actores involucrados

OBJETIVO DE LA DIVULGACIÓNOBJETIVO DE LA DIVULGACIÓN



•Requisito legal del MEM

AUDIENCIAS PÚBLICAS



HUNT OIL COMPANY OF PERU L.L.C.
Sucursal del Perú
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X.   F O T O S   Y   V I D E O S 
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Exportación de GNL 

Pampa Melchorita, Perú 



Pescadores 
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Proyecto de 
Exportación de GNL 

Pampa Melchorita, Perú 
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CONTENIDO 
 

PARTE B 
 
I    PRIMERA REUNION 

1.0 Lista de Invitados 
2.0 Lista de Asistentes 
3.0 Agenda 
4.0 Comentarios y /o Sugerencias 
5.0 Cargo de Invitaciones 

 
II    SEGUNDA REUNION 

1.0 Lista de Invitados 
2.0 Lista de Asistentes 
3.0 Agenda 
4.0 Comentarios y/o Sugerencias 
5.0 Manuscrito 
6.0 Cargo de Invitaciones 

 
III    TERCERA REUNION 
        1.0    Lista de Invitados 
        2.0    Lista de Asistentes 
        3.0    Agenda 
        4.0    Comentarios y/o Sugerencias 
        5.0    Manuscrito 
        6.0    Cargo de Invitaciones 
 
IV    CUARTA REUNION 

1.0 Lista de Invitados  
2.0 Lista de Asistentes 
3.0 Agenda 
4.0 Comentarios y/o Sugerencias 
5.0 Manuscrito 
6.0 Cargo de Invitaciones 

 
 
V     MEDIOS DE DIFUSION 
 
VI   MATERIALES UTILIZADOS EN LAS REUNIONES 
 
VII  VIDEOS 
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1.0  LISTA DE INVITADOS
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Segunda Ronda de Consultas 
1. AUTORIDADES NACIONALES (21/04/03) 

      Lugar: Hotel Las Palmeras, San Isidro, Lima 
 
 

LISTA DE INVITADOS 
NNoommbbrree  CCaarrggoo  IInnssttiittuucciióónn  
Lic. Oscar Cervantes Asesor en Relaciones 

Comunitarios 
DGAA 

Ing. Otilia Aguirre Especialista en Asuntos 
Ambientales 

DGAA 

Ing. Luis Alberto Sánchez Asesor del Director General de 
Asuntos Ambientales 

DGAA 

Sr. Julio Bonelli Director  General de Asuntos 
Ambientales 

DGAA 

Sr. Pedro Touzett Gianello Director General de  Hidrocarburos DGH 
Ing. Manuel Cabrera  
 

Gerente de Oficina de Gestión  
Ambiental, Evaluación e 
Información de Recursos 
(OGATEIR) 

INRENA 

Sr. Ricardo Gutiérrez Especialista  Oficina de Gestión  
Ambiental, Evaluación e 
Información de Recursos 
(OGATEIR) 
 

INRENA 

Ing. Luis Yanpufé Jefe de Oficina de Administración 
Técnica de Cañete 

INRENA 

Contralmirante Juan Sierralta Fait Director General de Capitanías y 
Guardacostas 

MGP 

Comandante Gerardo Alvarado 
 

Capitán de Puerto de Pisco MGP 

Capitán de Navío. Javier Gaviola 
Tejada 

Director General de Medio 
Ambiente 

MGP 

Comandante Luis Garcia Jefe de Riberas y Zócalos MGP 
Contralmirante Carlos Gamarra 
Elías 

Director  de  Hidrografía y 
Navegación 

MGP 

Capitán de Navío Aquiles Carcovich Subdirector de Hidrografía y 
Navegación 

MGP 

Ing. Daniel Sánchez  Director General de la Dirección de 
Asuntos Socio-Ambientales 

MTC 

Sr. Lino de la Barrera Lecca Director de Circulación Terrestre MTC 
Sr. Efraín  Coll Calderón Director General de Transporte 

Acuático 
MTC 

Sr. Alfredo Juan Danmert Presidente del Concejo Directivo OSINERG 
Ing  Julio Salvador Jácome Gerente de Fiscalización de 

Hidrocarburos (e) 
OSINERG 
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Sr. Juan Ortiz Jefe de Unidad de Terminales y 
Transporte- Procesos y Ductos 

OSINERG 

Jessica Gómez Especialista en Terminales y 
Transporte-Procesos y Ductos 

OSINERG 

Sr. Miguel Arriola Luyo Intendencia Nacional de Técnica 
Aduanera 

ADUANAS 

Ing. Patricia Cruzado Encargada de la División de 
Procedimientos Aduaneros y 
Operadores de Comercio Exterior 

ADUANAS 

Teniente General PNP (r) Leonardo 
de Matini Salas 

Director General DISCAMEC 

Coronel PNP Roberto Villar Amiel Director Ejecutivo DISCAMEC 
Sr. Luis Chávez Tais Director General de DIGESA Ministerio de 

Salud 
Contralmirante Hugo Arévalo 
Escardó 

Presidente del Concejo Directivo IMARPE 

Godofredo Cañote Santamaria Director Ejecutivo IMARPE 
Dr. Renato Guevara Carrasco Director Científico IMARPE 
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Segunda Ronda de Consultas 
1. AUTORIDADES NACIONALES (21/04/03) 

       Lugar: Hotel Las Palmeras, San Isidro, Lima 
Número de Asistentes: 16 

 
 

LISTA DE ASISTENTES 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PPaarrttiicciippaanntteess  IInnssttiittuucciióónn  

Ing. Otilia Aguirre DGAA 

Sr. Roberto Muñoz (p. Lic. Oscar 
Cervantes) 

DGAA 

Capitán de Navío. Javier Gaviola 
Tejada 

MGP 

Vino el Oficial Juan Córdova  
(p. Comandante Luis García) 

MGP 

Capitán de Navío Aquiles 
Carcovich 

MGP 

Ing. Daniel Sánchez  MTC 
Sr. Adolfo Peñafiel MTC 
Sr. Juan Ortiz OSINERG 
Jessica Gómez OSINERG 
Jaime Rojas Ramos (p. Luis 
Chávez Tais) 

Ministerio de Salud (DIGESA) 

Sr. Ignacio Hinojosa   SEHIDRO 
César del Carmen SEHIDRO 

Sr. Jose Valdivial MINISTERIO DE AGRICULTURA 

Sr. Devescovi CONGRESO DE LA REPUBLICA 

Sr. Juan Zacarias Imágnes 

Sr. César Rodríguez (p. 
congresista Geodomiro Sánchez) 

CONGRESO DE LA REPUBLICA 
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SEGUNDA RONDA DE CONSULTAS 

 
 
 
 
 

PROYECTO DE EXPORTACION  
GAS NATURAL LICUADO DE CAMISEA 

 
 
 

PRESENTACIÓN  
 
 
Fecha : 21/04/03 
 
Hora : 10:15 – 12:45 
 
Lugar : Hotel Las Palmeras  
  Av. Las Palmeras 240 – San Isidro 

Lima 
 

 
 
 

AGENDA 
 

 
17. Presentación del Proyecto por Camisea LNG Company S.R.L. 

10:15 a.m. –11:00 a.m. 
 
 

18. Presentación del EIA por Golder Associates Perú  
11:00 a.m. – 12:20 a.m. 
 
 

19. Sugerencias y/o comentarios 
12:20 a.m. – 12:45 a.m. 
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PRESENTACIÓN 

 
PROYECTO DE EXPORTACIÓN  

GAS NATURAL LICUADO DE CAMISEA 
(05/07/02) 

 
 
Nombre : ……………………………………………………………………………….. 
 
Institución : ……………………………………………………………………………….. 
 
 

SUGERENCIA Y/O COMENTARIO 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………
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4.0  COMENTARIOS Y/O SUGERENCIAS
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RECOJO DE SUGERENCIAS Y/O COMENTARIOS 
 

PROYECTO DE EXPORTACIÓN  
GAS NATURAL LICUADO DE CAMISEA 

(21/04/03) 
 
 
Nombre : Sr. Jaime Rojas Ramos 
 
Institución : Instituto Natural de Recursos Naturales 
 

PREGUNTAS Y/O COMENTARIO 

1. Necesitarán autorizaciones sanitarias. 
2. ¿Cuáles serán los impactos de las aguas residuales durante la etapa de construcción? 
 
 

 
Nombre : Sra. Otilia Aguirre 
 
Institución : Dirección General de Asuntos Ambientales 

Ministerio de Energía y Minas 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Cuál es el estándar para descargas? 
 

 
 
Nombre : Sr. César Rodríguez  
 
Institución : Comisión de Energía y Minas del Congreso 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿El proyecto generará una modificación hidráulica de la playa?  ¿Existe un modelo hidráulico 
de la planta?  

2. ¿Existe un proyecto  de responsabilidad social? ¿Sobretodo para los pescadores? 
3. ¿Se necesita un modelo físico? 
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5.0  CARGO DE INVITACIONES



PERU LNG  S.R.L.                                                                                              029-4217 
Proyecto de Exportación de GNL                                                                     Julio, 2003 
Pampa Melchorita, Perú 
------------------------------------------------------------------------------------------------------------------------ 
 

Golder Associates 
 

II.    S E G U N D A     R E U N I O N



PERU LNG  S.R.L.                                                                                              029-4217 
Proyecto de Exportación de GNL                                                                     Julio, 2003 
Pampa Melchorita, Perú 
------------------------------------------------------------------------------------------------------------------------ 
 

Golder Associates 
 

1.0  LISTA DE INVITADOS
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Segunda Ronda de Consultas 
2. AUTORIDADES Y PUBLICO  GENERAL DE CHINCHA (22/04/03) 

            Lugar: Hotel El Sausal, Chincha 
 
 

LISTA DE INVITADOS 
 
 

Nombre Institución 
Dr Felix Amoreti Mendoza Alcalde de la Provincia de Chincha 

Sr. Elena Carbo de Modenesi Teniente Alcalde 

Dr. Abel Albujar Auris Regidor 

Soledad Flores Huamán  Regidor 

Ismael Junco Marcos Regidor 

Pedro Martínez Arcos Regidor 

Pedro Mesia Wasasquicha Regidor 

Genoveva Tutuy Aspauza Regidor 

Norma Pérez de Napa Regidor 

Juan Sandoval Rivas Regidor 

Boris Mendoza Salvatierra Regidor 
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Dr. Lucio Juarez Ochoa Alcalde del Distrito de Pueblo Nuevo 

Sr. Alberto Magallanes Mendoza Alcalde del Distrito de Alto Larán 

Sr. José Soria Calderón Alcalde del Distrito del Carmen 

Sr. José Levi Picón-Saguma Alcalde del Distrito de Grocio Prado 

Ramón Torres Sánchez Alcalde del Distrito de Sunampe 

Noe García Carrisales Alcalde del Distrito de Chincha Baja 

Domingo Farfán González Alcalde del Distrito de Tambo de Mora 

Gorver Galindo Cahuana Alcalde del Distrito de  San Juan de 
Yanas 

Luis Ayón Lliuya Alcalde del Distrito de San pedro de 
Huacartana 

Bonifacio Perve Palomino Alcalde del Distrito de Chavín 

Martín Acevedo Román Centro de Investigación y Desarrollo 
Poblaciones Rurales del Perú 
(CIDECORP) 

Santos Alejos Ipanaque CIDECO 

Héctor Alva Grimaldi Presidente Sociedad Benéfica del 
Perú 

Alberto Aliaga ERSA 
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Víctor Almeyda Instituto Superior Tecnológico 

Héctor Alva Grimaldi Presidente Sociedad Benéfica Pública 

Luis Arana Hotel Embassy 

Gilberto Arana Sánchez Nueva Izquierda 

Marcia Arévalo Ramírez Gerente de SEMAPACH 

José Avilés Márquez Presidente Asociación Médica 

Sara Aviles Seminario Colegio Reyna del Santísimo Rosario 

Luis Barrio Agrupación de Pescadores o 
municipalidad de PN 

Angela Benavides Vda de 
Cilloniz 

Hotel y Hacienda San José 

José Berckemeyer Textil San Cristóbal S.A. 

Luciano Boggio Lavaggi Gerente San Ignacio 

Víctor Bolívar Pérez Colegio Santa María 

Pedro Bravo Caja Rural 

Walter Cabrejos SENATI  
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Humberto Cabrera Raffo Empresario  

Bernandina Calixto Representante del Colegio de 
Asistentas Sociales 

José Campos  BBVA-Bco. Continental 

Ing. Martín Campos Martínez Instituto Ada A. Byron 

Víctor Carcelén Gogín Director de Essalud 

Carlos Carpio Espejo Presidente del Colegio de Ingenieros 
del Perú, Filial Chincha 

Marco Antonio Casas Mendoza  CIDECO 

Comandante Marcos Casas del 
Ben 

Compañía de Bomberos 

Nemesio Cervantes  MEM 

Dante Castro Arteaga Hotel Embassy 

Antonio Chan Pérez Periodista  

Nicolás Chialquia Empresario Vitivinícola 

Hugo Choque Párroco Cristo Rey 

José Miguel Cilloniz Hotel y Hacienda San José 
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Alberto Cilloniz Hotel y Hacienda San José 

Jorge Cilloniz Hotel y Hacienda San José 

Teresa Cilloniz de Arias Stella Hotel y Hacienda San José 

Eduardo Conde Gutiérrez Presidente Sala Mixta 
Descentralizada 

Jesús Contreras  Colegio Reina del Santísimo Rosario 

Gino Corbetto Empresario Vitivinícola  

Luz Córdova Pecho Presidente Asociación Nacional de 
Periodistas de Chincha 

César Corrales Presidente Colegio de Ingenieros de 
Chincha 

Emilio Cuadros Presidente Colegio de Economistas 

Palmer De la Cruz Aburto Periodista  

Víctor De la Cruz Anchante Director de Unidad Gestión Educativa 

César De la Cruz Chumbiahuaca Comunicador 

Victor Hugo Del Carpio BBVA-Bco. Continental 

Carmen Del Rio Mendoza Química Farmacéutica de Sto. 
Domingo CGSA 
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Jose Miguel Devescovi Congresista 

Luis Díaz Rodríguez Frecuencia Latina - Canal 2 

Vicente Diez Varona Párroco de la Provincia de Chincha 

Rodolfo Escalante Cardenas CEDECH 

Giovanni Falcone S.  Empresario 

Luis Falcone Salazar  Empresario 

Agustín Falcone Valdes Empresario Pesquero  

Sebastiana Fernández Roque Instituto Superior Pedagógico 

Javier Gálvez Palomino  Regidor de Cultura 

Luis Alfredo Gálvez Pasache Administrador CTAR 

Manuel Gamallo Club Internacional 

Nancy Garay Colegio Divina Providencia 

Nestor García C. Presidente Jurado Electoral Especial 

Atilio Giribaldi Mansilla  Empresario 
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César Gogin Ore Presidente de Asociación de 
Empleados Chincha 

Ricardo Gómez Gerente de Producción T.S.C. 

Hugo Grados Cánepa Presidente de Círculo de Odontólogos 

Miguel Grimaldi Carrizales  Empresario 

Prof. Eucadio Gutierrez Historiador 

Flavio hernández  Inca  Canal 2 

Jaime Huamán Aguirre Colegio Nacional Santa Ana 

Alicia Ibarra López Presidente Colegio de Médicos 
Veterinarios 

Juan Jurado Bellido Presidente Colegio de Contadores 

Carlos Lau  Empresario 

Isaias Latives  Colegio de Ingenieros  

José Lengua Altamirano Caja Municipal de Chincha 

Ing. Marino León Quiroz Electro Sur Medio (ERSA) 

Alejandro Lévano Colegio Nacional José Pardo y 
Barreda 
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César Lévano Administrador IPASA 

Javier Lévano IPASA 

Felipe Llona Malaga Hotel y Hacienda San José 

Víctor Luque Cervantes Colegio San Vicente de Paúl 

Anibal Luyo del Risco Beneficencia Pública 

Miguel Magallanes Carrillo Colegio Particular Alas Peruanas 

Carlos Magallanes Yui Bomberos 

Alfredo Maita Ortíz Colegio Nacional John F. Kennedy 

Luis Manzur  Ingeniero 

Ricardo Manzur Gerente de Torres de Seguridad 

Jaime Martínez Administrador del Banco Wiese 
Sudameris 

Herbert Martínez García Radio Súper Satélite 

Estuardo Masías La Calera 

Fernando Mateo Gerente de Ascención de Cachuy 
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Javier Mavila Ching Presidente de Rotary Club 

Esther Montalván Presidente Cruz Roja Peruana 

Gerardo Morales Administrador Banco de Crédito 

Bartola Morán Asociación de Abogados 

Alberto Mórtola Aburto El Heraldo del Aire 

Wilson Munayco Tasayco Constructora GTM 

Rosa Nakasone  Notario 

Aldo Navarro Propietario Vitivinícola Navarro 

Antonio Neyra Gerente Textil del Valle S.A. 

Nemecio Norabuena Collas Director Zonal de Industria y Turismo 

Galo Ortiz Colegio Reyna del Santísimo Rosario 

Pacusick Administrador Interbank 

Luis Pachas Mesia Diario La Verdad del Pueblo  

Saúl Padilla Director Acondicionamiento Territorial 
de la M.P.CH. 



PERU LNG  S.R.L.                                                                                              029-4217 
Proyecto de Exportación de GNL                                                                     Julio, 2003 
Pampa Melchorita, Perú 
------------------------------------------------------------------------------------------------------------------------ 
 

Golder Associates 
 

Hernán Padilla Golder 

Luis Padilla Peláez Director Hospital San José 

Gina Palomino Hernández Gerente Canal 10 TV 

Orlando Pardo Gonzáles  Ingeniero 

Juan Pardo Neyra Representante de Colegio de Notarios 

José Paredes  Arquitecto 

Abraham Quispe Lévano Director Diario La Verdad del Pueblo 

Luis Fernando Saldaña Gerente Constructora Santo Domingo 

Miguel Saavedra  Vocal de Corte Superior de Ica 

   Jesús Sanguinetti Tipian Ingeniero Químico 

Agustín Robles Palomino TV Chincha - Canal 2 

Carlos Rotondo Empresa Tabernero 

Juan P. Sanchez Acevedo Perú Posible 

Saravia Presidente Asociación Pro Chincha 
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Marta Saravia de Romano Presidente Colegio de Químicos - 
Farmacéuticos 

Federico Sebastián Antón Colegio Nacional Comercio N° 59 

Oscar Sebastiani Administrador Valle Grande 
Espárragos 

Magin Sole Agrícola Hoja Redonda 

Víctor Sotelo Díaz Colegio Coop. Mixto Abelardo Alva 
Maúrtua 

Jimmy Sotelo Luna Radio Periódico El Chasqui 

Ricardo Talla Transportes Santa Lucia 

Tania Tipiciano SENATI  

Fernando Tolmos  Político/ abogado 

Luis Tomasini Navarreta  Empresario 

Gonzalo Tueros Ramírez Director Diario La Opinión 

Pablo Uculmana Uchuya Participación Ciudadana 

Wiliam Valdivieso Administrador IAN Perú 

Luis Martín Vera Ríos Párroco de Santo Domingo 
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Elena Vergara Guevara Delegada Asociación de Arquitectos 

Alexis Comandante Vicuña 
Ormeño 

Policía Nacional del Perú 

Félix Vidal Chumbile Director Zona CTAR 

Guillermo Yataco  Político 

Representante Centro de Investigación del Sur Medio 
(CIDE SUR) 

Representante Junta de Usuarios de Chincha 

Representante Colegio Próceres de la Independencia 

Representante Radio Super Satélite 

Representante Oficina de Registros Públicos 
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2.0  LISTA DE ASISTENTES
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Segunda Ronda de Consultas 
2. AUTORIDADES Y PUBLICO GENERAL DE CHINCHA (22/04/03) 

             Lugar: Hotel El Sausal, Chincha 
Número de Asistentes: 28 

 
 

LISTA DE ASISTENTES 
 

Nombre Institución 
Sr. Elena Carbo de Modenesi Teniente Alcalde 

Dr. Abel Albujar Auris Regidor 

Soledad Flores Huamán  Regidor 

Pedro Martínez Arcos Regidor 

Pedro Mesia Wasasquicha Regidor 

Genoveva Tutuy Aspauza Regidor 

Boris Mendoza Salvatierra Regidor 

Sr. Alberto Magallanes Mendoza Alcalde del Distrito de Alto Larán 

Sr. José Levi Picón-Saguma Alcalde del Distrito de Grocio Prado 

Noe García Carrisales Alcalde del Distrito de Chincha Baja 

Bonifacio Perve Palomino Alcalde del Distrito de Chavín 

Alberto Aliaga ERSA 
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Luciano Boggio Lavaggi Gerente San Ignacio 

Comandante Marcos Casas del Ben Compañía de Bomberos 

Sebastiana Fernández Roque Instituto Superior Pedagógico 

Prof. Eucadio Gutierrez Historiador 

Carlos Magallanes Yui Bomberos 

Jaime Martínez Administrador del Banco Wiese 
Sudameris 

Herbert Martínez García Radio Súper Satélite 

Rosa Nakasone  Notario 

Saúl Padilla Director Acondicionamiento Territorial 
de la M.P.CH. 

Abraham Quispe Lévano Director Diario La Verdad del Pueblo 

Martha Saravia de Romano Presidente Colegio de Químicos - 
Farmacéuticos 

Federico Sebastián Antón Colegio Nacional Comercio N° 59 

Gonzalo Tueros Ramírez Director Diario La Opinión 

Ismael Yataco López Relaciones Públicas de la Alcaldía de 
Larán 
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Gerardo Alvarado Dirección Capitanía del Puerto de 
Pisco 

Roberto Canales Dirección de Capitanía del Puerto de 
Pisco 
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PROYECTO DE EXPORTACION  
GAS NATURAL LICUADO DE CAMISEA 

 
 
 

PRESENTACIÓN  
 
 
Fecha : 22/04/03 
 
Hora : 10:25- 12:45 
 
Lugar : Hotel EL Sausal - Chincha 

   
 

 
 
 

AGENDA 
 

 
1. Presentación de Camisea LNG Company S.R.L. 

2. Presentación del DGAA por el Ingeniero Roberto Muñoz 

3. Descripción del Proyecto a cargo del Ingeniero Carlos del Solar 

4. Presentación del video sobre las instalaciones de la planta 

5. Fases de la Construcción a cargo del Ingeniero Igor Salazar 

6. Presentación  del EIA y video sobre las características físico-químicas del gas natural  a cargo 

de Golder Associates 

7. Sugerencias y/ Comentarios 
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RECOJO DE SUGERENCIAS Y/O COMENTARIOS 
 

PROYECTO DE EXPORTACIÓN  
GAS NATURAL LICUADO DE CAMISEA 

(22/04/03) 
 
 
Nombre : Ismael Yataco López  
 
Institución : RR PP Municipalidad de Alto Laran 
 

PREGUNTAS Y/O COMENTARIO 

1. Felicitaciones por esta obra de gran envergadura. 
2. ¿Qué beneficio obtendrán los distritos con dicho proyecto? 
 

 
Nombre : Sr. Pedro Pablo Mesias Huasasquiche 
 
Institución : Municipalidad Provincial - Chincha 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Qué medidas de prevención se están considerando en caso de fugas de gas  natural licuado? 
2. ¿Qué tratamiento se dará a los desechos sólido y aguas servidas ya que van a trabajar muchas 

personas en dicha planta de gas natural? 
 

 
 
Nombre : Sr. Víctor Sanz  
 
Institución : CIP - Lima 
 

PREGUNTAS Y/O COMENTARIO 

1. Recientemente se han hecho comentarios con relación a las reservas del gas de Camisea y el 
proyecto de exportación de gas licuado ¿Cuál es la realidad con relación a estas reservas?  
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Nombre : Sra. Genoveva  Totuy de Tasayco 
 
Institución : Municipalidad Provincial de Chincha 
 

PREGUNTAS Y/O COMENTARIO 

1. Sugiero una explicación más amplia sobre los riesgos del gas natural licuado  
 

 
 
Nombre : Sra. Elena de Modenesi  
 
Institución : Teniente Alcalde de la Provincia de Chincha 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Cuándo empezará la obra?  
2. Duración de la obra. 
3. ¿El personal local que trabajaría es para la construcción de la obra y personal administrativo? 
 

 
 
Nombre : Sr. Ever Elvis Manrique Ramírez  
 
Institución : Municipalidad de Chavin 
 

PREGUNTAS Y/O COMENTARIO 

1. Si en la etapa de proceso se capta CO2 y H2O.  ¿Cómo y/o a donde se deriva dicho CO2? 
 
 
Nombre : Sr. Abel Albujar 

Institución : Municipalidad Provincial de Chincha 
 

PREGUNTAS Y/O COMENTARIO 

1 ¿Cómo retribuyen en todo el trayecto a los afectados? (Si hay daño alguno). 
2 ¿Cuántos metros lineales tiene el puerto hasta el barco?  
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3 ¿Cuál seria el daño al ecosistema? 
4 ¿Cuál es el área marítima restringida para los pescadores artesanales? 

 
 
 
Nombre : Sr. Héctor Sebastián Jiménez 
 
Institución : Instituto Superior Pedagógico Chincha 
 

PREGUNTAS Y/O COMENTARIO 

1. Se podrían organizar fundaciones de ayuda económica para el desarrollo del sector educativo en 
estas localidades. 

 

 
 
Nombre : Sr. Hebert Martínez García 
 
Institución : Radio Super Satélite 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Podría ampliar sobre los parámetros en que se sustentarán los códigos de conducta de 
población aledaña a la zona de trabajo y de propios elementos que laboren en el proyecto? 

2. ¿De qué forma afectaría una planta de gas cerca a terrenos de cultivo? ¿Han contemplado tal 
eventualidad? 

 

 
 
Nombre : Sr. Luis Pachas Mesías  
 
Institución : No especifica 
 

PREGUNTAS Y/O COMENTARIO 

1. Mas de 100 miembros de los pescadores artesanales han sentado su protesta. 
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Nombre : Sr.  Marco Casas del Ben 
 
Institución : CGBUP Bomberos Chincha 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿En materia de seguridad tendrán un equipo de emergencia? 
2. ¿Estos  equipos son autosuficientes o tendrán necesidad de apoyo del cuerpo de bomberos 

de Chincha?  
3. ¿Qué capacitación tendrían los bomberos por parte de ustedes? 

 

 
 
Nombre : Sr. Javier Mavila 
 
Institución : Corresponsal de “La Opinión” 
 

PREGUNTAS Y/O COMENTARIO 

1. El hito de Chincha y Cañete se encuentra en el Km 163.  ¿Por qué entonces, pedir permiso a 
Cañete, cuando el Km 169 está dentro de la jurisdicción de Chincha? 

 

 
 
Nombre : Sr. Alberto Magallanes Mendoza 
 
Institución : Alcalde del Distrito de Alto Larán 
 

PREGUNTAS Y/O COMENTARIO 

1. Felicitaciones  por esta obra de gran envergadura para nuestro país. 
2. ¿Qué beneficio obtendría mi distrito? 
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Nombre : Sr. Luciano Boggio Lavaggi 
 
Institución :  
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Cuál es la diferencia con la planta de Pisco? 
2. ¿Las dos son para exportación? 
3. ¿Se sembrarán áreas verdes en el alrededor de la planta? 
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5.0  MANUSCRITO 
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4.0  COMENTARIOS Y/O SUGERENCIAS
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6.0  CARGO DE INVITACIONES 
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III.    T E R C E R A     R E U N I O N 
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Segunda Ronda de Consultas 
3. AUTORIDADES Y PUBLICO  GENERAL DE CAÑETE (22/04/03) 

            Lugar: Salón  Municipal de Cañete 
 
 

LISTA DE INVITADOS 
 

Nombre Institución 

Sra. Rufina Lévano Quispe Alcaldesa de la Provincia de Cañete 

Prof. Rubén Auqui Cáceres Teniente Alcalde 

Ing. Esteban Vega Rojas Regidor 

Ing. Walter Giles Ravichaua Regidor 

Prof. Manuel Hurtado Yactayo Regidor 

Prof. Carmen Hinostroza Aquino Regidora 

Prof. Carmela Arias Campos Regidora 

Sr. Miguel Mendieta Espinoza Regidor 

Prof. Rosa Fernández Santini Regidora 

Ing. Alberto Llona Alvarez Regidor 

Dr. Oscar Jáuregui Flores Regidor 
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Dr. Martín Yactayo Cama Regidor 

Sr. José Arias Chumpitaz Alcalde del Distrito de Asia 

Sr. Julio Roberto Jara Manco Alcalde del Distrito de Calango 

Sr. José Pain Cilich Alcalde del Distrito de Cerro Azul 

Sr. Jaime Vega Ortiz Alcalde del Distrito de Coayllo 

Sr. Pablo Nalda Quiroz Alcalde del Distrito de Chilca 

Sr. Elías  Alcalá Rosas Alcalde del Distrito de Imperial 

Sra. Elizabeth Canales de Mascaro Alcaldesa del Distrito de Lunahuaná 

Sr. Juan Nolasco Manco Alcalde del Distrito de Mala 

Sr. Luis Sánchez Arias Alcalde del Distrito de  Nuevo 
Imperial 

Sra. Paola Vidal Pinedo Alcaldesa del Distrito de Pacarán 

Sra. Zorina Negron Gutierrez Alcaldesa del Distrito de Quilmaná 

Sr. Miguel Yaya Lizana Alcalde del Distrito de  San Antonio 

Sr. Pedro Riega Guerra Alcalde del Distrito de Santa cruz de 
Flores 
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Sr. Ascario Hinostroza Aquino Alcalde del Distritito de San Luis 

Sr. Fausto Paucar Manrique Alcalde del Distrito  de Zúñiga 

Abregú Felipe  Jefe de Oficina Zonal CTAR Yauyos 

Aguirre Pesantes Luis  Jefe EDE - Cañete 

Alvarado Rabina Santiago  Gerente EMAPA Cañete 

Alvarez Mayorga María, Econ.   Presidenta del Directorio 
Profinanzas, Caja Rural Ahorros y 
Crédito Cañete 

Arango León Mariano  Director del Establecimiento 
Penitenciario Nuevo Imperial 

Baca Cubillas Luis  Mayordomo General de la 
Hermandad Sr. de los Milagros San 
Vicente 

Berrios  Merino Mirtha  Administradora del Banco de la 
Nación –Cañete 

Cáceres Guillermo Instituto Rural Valle Grande - Cañete 

Cáceres Guillermo  Instituto Rural Valle Grande - Cañete 

Cancino Quezada Jorge  Director de Infraestructura y 
Desarrollo Local 

Candela Cubillas Félix  Director USE 08 Cañete 

Cárdenas Torres Víctor H.  Periodista de Cañete 
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Cárdenas Torres Víctor H.  Presidente del Centro Federado de 
Periodistas del Perú- Cañete 

Castillo Villegas Hamlet  Presidente de la Sociedad de la 
Cruz Roja Cañete 

Cisneros Ivana Luis, 1er. Fiscal Fiscalía de la Familia y la Violencia 

Coll Canout Francisco  Caritas-Cañete 

Cornejo Astete Miguel, Mayor   Comisario del Distrito de San 
Vicente 

Cristóbal Yave Dina Marisa  Registro Predial Urbano –Cañete 

Cuadros Llúncor Carlos  Director del Hospital de ESSALUD 

Chávez Toledo Pedro  Director Ejecutivo SBS Cañete-
Yauyos 

Chiox Pérez Samuel, Econ.  Gerente de la Sub región CTAR 
Cañete Yauyos 

Chioz Pérez Samuel Gerente Sub región CTAR-Cañete 
Yauyos 

Chipana Nina Lucas  Jefe Zonal 15 Ministerio de 
Transporte y Comunicaciones 

Diestra Vega Marcelina Presidente Asociación Productora de 
Uva-Cañete 

Diestra Vega Marcelino  Presidente-Asociación Productora 
de Uva del Valle de Cañete 

Fernández Valencia Miguel  Representante del Colegio de 
Abogados de Cañete 
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Gonzáles Gómez Manuel  Jefe de la Unidad de Presupuesto y 
Planificación 

Gonzáles Riega Roberto Club de Leones-Cañete 

Gonzáles Riega Roberto  Presidente del Club de Leones 
Cañete 

Herencia Muñante Pedro Cuerpo  General de Bomberos 
Voluntarios 

Hinostroza Duque Martín  Jefe Zonal Regional Ministerio de 
Trabajo y Promoción Social 

Leiva Fernández Carlos  Jefe Unidad Local- Cañete, Serv. 
Nac. de Sanidad Agraria del M. 
Agricultura 

León Arias Luis Presidente - Junta de Usuarios de 
Riego-Cañete 

León Arias Luis  Presidente de la Junta de Usuarios 
de Riego – Cañete 

Lévano Solari Marcelo Jefe de Oficina Coordinadora 
Cañete PRONAA 

Lévano Solari Marcelo  Jefe Oficina Coordinadora Cañete 
PRONAA 

Lock Vergara Alfonso  Director de Establecimientos 
Penitenciarios 

Lozano Gutiérrez José Genaro  Director Ejecutivo Hospital Rezola 

Luyo Víctor EDE Cañete 

Madre Margarita de la Sagrada Familia Priora del Monasterio de San José-
Cañete 
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Magallanes Corimanya Luz Marina  Jefa de la Oficina SUNAT – Cañete 

Manzur Mario Fábrica Western Cotton S.A. 

Maratuoch Eduardo  Banco de Crédito Oficina Cañete 

Martínez Meza Moisés  Pdte. De la Corte Superior de 
Justicia Cañete 

Méndez de Pali Martha Comité de Damas Rotary Club-
Cañete 

Monge de Zecenarro Ela  Fiscal Superior Decana del Distrito 
Judicial de Cañete 

Ninayahuar G. Gladis  Jefa del Programa Nacional de 
Wawawasi – Cañete 

Olivos Valdivia Eduardo  Gerente de la Oficina Cañete Banco 
Continental 

Ortega Trinidad Josemaría, Mons.   Párroco del Distrito de San Vicente 

Pain Cilich José G.   Alcalde Cerro Azul 

Rafael Olivera Herbert, Técnico 3ª. EP.   Jefe de Oficina de Registro Militar # 
52 

Rodríguez Luis  Rotary Club Cañete 

Ruiz Francia Paulino  Presidente del Círculo Odontológico 
de Cañete 

Saldaña Jacinta, Sor   Superiora de Congregación 
Hermanas Sra. Ana 
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Samaniego Orellana Fernando, Rvdo.  Director del Instituto Superior 
Pedagógico 

Sánchez Gutiérrez Juan  Jefe Oficina Zonal CTAR Cañete 

Sandoval de Rojas Dina  Directora del Instituto de Educación 
Superior “Condoray” 

Saravia Cecilia  Administradora RENIEC Cañete 

Solano Calagua Jesús, Teniente Brigadier  1er. Jefe del Cuerpo  General de 
Bomberos Voluntarios 

Vargas Rivas Luis Antonio  Jefe de la Oficina Registral de Lima-
Callao 

Yampufe Morales Luis  Administrador Técnico Riego Mala-
Omas-Cañete Und. Agraria Dptal. 

 Zulueta Marchand Miguel Angel, Crnel. P.N.P. Jefatura Provincial de Cañete 
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2.0  LISTA DE ASISTENTES
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Segunda Ronda de Consultas 
3. AUTORIDADES Y PUBLICO  GENERAL DE CAÑETE (22/04/03) 

            Lugar: Salón  Municipal de Cañete 
 Número de Asistentes: 67  

 
LISTA DE ASISTENTES 

 
Nombre Cargo 

1. Prof. Rubén Auqui Cáceres Teniente Alcalde 

2. Ing. Esteban Vega Rojas Regidor 

3. Prof. Manuel Hurtado Yactayo Regidor 

4. Prof. Carmen Hinostroza Aquino Regidora 

5. Prof. Carmela Arias Campos Regidora 

6. Sr. Miguel Mendieta Espinoza Regidor 

7. Sr. José Pain Cilich Alcalde del Distrito de Cerro Azul 

8. Antenor Aliaga Perales (p. Sra. 
Zorina Negron Gutierrez) 

Alcaldesa del Distrito de Quilmaná 

9. Ing. Julio Flores Bolivar en lugar 
de Sr. Ascario Hinostroza Aquino 

Alcalde del Distrito de San Luis 

10. Marco Marubayashi Mori  Jefe de Oficina de Gobierno 
Regional de Lima Zonal Cañete 

11. Ing. Javier Andrich Jefe EDE - Cañete 

12. Alvarez Maria (Gerente) en lugar 
de Alvarado Guerrero, Javier  

Prdt. del Directorio Profinanzas, 
Caja Rural Ahorros y Crédito 
Cañete 

13. Cárdenas Torres Víctor H.  Periodista de Cañete-Radio 
Imperial 

14. Cisneros Ilana Luis, 1er. Fiscal Fiscalía de la Familia y la 
Violencia 

15. Sifuentes Alberto en lugar de 
Cuadros Llúncor Carlos  

Director del Hospital de ESSALUD 

16. Rios Villagomez Renán  Director Ejecutivo SBS Cañete-
Yauyos 

17. Ibañez Orellana Ricardo Oficina Gob. Reg. De Lima 
Consejero Cañete 
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18. Rosa Gallegos (Secretaria) en 
lugar de Diestra Vega Marcelino  

Presidente-Asociación Productora 
de Uva del Valle de Cañete 

19. Flores Oré Roosevelt 2do Jefe Cuerpo  General de 
Bomberos Voluntarios 

Agriano Perales Constantino (vice 
presidente) (p.      León Arias Luis)  

Presidente de la Junta de 
Usuarios de Riego – Cañete 

20. Lévano Solari Marcelo Jefe de Oficina Coordinadora 
Cañete PRONAA 

21. Luyo Víctor EDE Cañete 

22. Magallanes Corimanya Luz 
Marina  

Jefa de la Oficina SUNAT – 
Cañete 

23. Navarro José  1er. Jefe del Cuerpo  General de 
Bomberos Voluntarios 

24. Cubas Rojas Victor (asistente) 
vino en lugar de Yampufe 
Morales Luis  

Administrador Técnico Riego 
Mala-Omas-Cañete Unidad 
Agraria Departamental. 

25. Flores Camargo Julio César, 
Mayor PNP vino en lugar de  
Zulueta Marchand Miguel Angel, 
Crnel. P.N.P. 

Jefatura Provincial de Cañete 

26. Sandoval Peves Doris  Regidora – Zuñiga 

27. Sertan Seminario Carlos Presidente del Colegio de 
Ingenieros 

28. Zamudio Quiroz María  Tesorera – Municipalidad de 
Cañete 

29. Fernandez Miguel Colegio de Abogados 

30. Rivera de Ibarra, Genoveva Técnica de Tesorería- 
Municipalidad de Cañete 

31. Márquez Vivanco Manuel Jefe de Salud y Saneamiento 
Municipalidad de Cañete 

32. Valdivia Luyo Jesus Técnico Contable Municipalidad 
de Cañete 

33. Calagua Candela Norberto Poblador de Herbay 

34. Cardenas Pachas Victor Hugo Radio Imperial 

35. Salvatierra Hugo Ingeniero de Minas 

36. Reyes Zoraida Profesora 
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37. Elias, Luis Jaime Gobernador del Cercados 

38. Odon Buidobro Christian Comerciante 

39. Chamorro Zamudio, Luis Enrique Profesor Yauyos 

40. Perez Leoan William  Municipalidad Cañete 

41. Poemape Cama Roberto  Comerciante 

42. Roselli Pio Proyecto El Platanal 

43. Cardenas Cuzcan Artemio Periodista Enfoque Cultural 

44. Perez Servando  Profesor 

45. Rosas Canales Rosario Conserje del Consejos 

46. Tarazona Huayanes Mario Administración de Obras 

47. Huamani Macetas Miguel SUNAT Jefe de Control de 
Cobranza 

48. Fernández Flores Cecilia Cajera de Tesorería Municipalidad 
de Cañete 

49. Castillo Villar Milagros Cajera de Tesorería Municipalidad 
de Cañete 

50. Quispe Julián Alejandro Trabajador independiente de 
construcción civil 

51. Pelaez Sánchez Nicanor Trabajador independiente de 
construcción civil 

52. Porta Yaranga Maribel Liga Agraria Cañete 

53. Levano Vicente Pedro Agricultor 

54. Anicama Jorge Profesor del Colegio Miguel Grau 
de Quilmaná 

55. González Carmelo Trabajador de Cementos Lima 

56. Gutierrez Tumaya José Instituto Superior Pedagógico 
Jesús de Nazareth 

57. Huamán Felix Técnico Primro Armada Peruana 
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58. Paredes Pedro Oficial de mar tercero 

59. Quispe Ediberto Subprefecto de Cañete 

60. Rodríguez Miguel  Ingeniero de Mantenimiento 
ESSALUD 

61. Ayllón Martín  Relaciones Públicas 
Municipalidad de Cañete 

62. Gómez Lorena Radio Z Rock n´Pop (Periodista) 

63. Zamudio Marlene Secretario de Regidores 

64. Napaico Vito Asesor de Imagen SBS Cañete 

65. Medrano Hernán  Periodista  

66. Melchor Gabriela Estudiante Derecho Pontificia 
Universidad Católica 
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3.0   AGENDA 
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PROYECTO DE EXPORTACION  
GAS NATURAL LICUADO DE CAMISEA 

 
 
 

PRESENTACIÓN  
 
 
Fecha : 22/04/03 
 
Hora : 3:35 – 6:20 PM 
 
Lugar : Salón Municipal de Cañete 

   
 

 
 
 

AGENDA 
 

 
1. Presentación de Camisea LNG Company S.R.L. 

2. Presentación del DGAA por el Ingeniero Roberto Muñoz 

3. Descripción del Proyecto a cargo del Ingeniero Carlos del Solar 

4. Presentación del video sobre las Instalaciones de la Planta 

5. Fases de la Construcción a cargo del Ingeniero Igor Salazar 

6. Presentación  del EIA y  presentación del video sobre características físico-químicas del gas 

natural  a cargo de Golder Associates 

7. Sugerencias y/ Comentarios 
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4.0  COMENTARIOS Y/O SUGERENCIAS 
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RECOJO DE SUGERENCIAS Y/O COMENTARIOS 
 

PROYECTO DE EXPORTACIÓN  
GAS NATURAL LICUADO DE CAMISEA 

(22/04/03) 
 
 
Nombre : Teniente Rusbel Flores Oré  
 
Institución : Cia. Bomberos Cañete 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Qué efectos causa el gas a una persona, en el caso de una  fuga?. 
2. ¿Cuales serán los impactos de las aguas residuales durante la etapa de construcción? 
 

 
Nombre : Sr. Esteban Plácido Vega Rojas 
 
Institución : Consejo Provincial 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Por qué se menciona la convocación de personal de Chincha si la obra se ejecutará en Cañete? 
2. La planta se construirá en Cañete por lo tanto la contratación del personal debería ser  

Cañetanos. 
 

 
 
Nombre : Sr. Artemio Cárdenas Cuzcano  
 
Institución : Revista “Enfoque Cultural” 

PREGUNTAS Y/O COMENTARIO 

1. ¿No creen que lo más conveniente sería instalar un laboratorio para que evalué 
permanentemente las variante ecológicas, considerando que el equilibrio ecológico es lo mas 
importante?  
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Nombre : Sra. Carmela Arias Campos  
 
Institución : Regidora Municipalidad Provincial de Cañete 
 

PREGUNTAS Y/O COMENTARIO 

1. Durante el proceso de consulta pública, éste se ha desarrollado con normalidad o han 
habido algunos obstáculos?  De ser así ¿Cuáles han sido?  Y ¿Cómo los han solucionado?  

2. Para la contratación del personal permanente ¿Cómo va a ser esta selección? ¿Quiénes la 
realizaran? ¿No va a haber ningún problema con aquellos que no tengan conocimiento 
sobre la plantas de gas natural? 

 

 
 
Nombre : Sr. Felix Huaman Ch.  
 
Institución : Marina de Guerra del Perú / Capitanía Cerro Azul 
 

PREGUNTAS Y/O COMENTARIO 

1. A la fecha, ¿Cuál es el avance en la tramitación de los documentos y/o autorizaciones ante los 
entes y/o organismos competentes?  

2. ¿Cuáles son las medidas de contingencias, local y nacional que cuenta la empresa? 
3. Si bien es cierto que el país necesita de inversión extranjera y generación de puestos de trabajo, 

sugiero tomar las medidas necesarias para afectar en lo mínimo al medio ambiente. 
 
 

 
 
Nombre : Sra. María Alvarez  
 
Institución : Profinanzas 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Quiénes son los accionistas de Camisea LNG Company S.R.L.?  
2. ¿Qué porcentaje de la inversión se dedicará a controlar los aspectos ambientales negativos? 
3. ¿Cuál es la garantía de que la inversión en controlar los aspectos ambientales negativos serán 

permanentes en todas las fases del proyecto? 
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Nombre : Sr. Victor Hugo Cardemas Torres 

Institución : Periódico “Ultimo Minuto” 
 

PREGUNTAS Y/O COMENTARIO 

1 ¿Quién se encargará de monitorear que en las etapas de construcción y operación no se afecte la 
fauna marina y el medio ambiente de la zona? 

2 Estoy totalmente de acuerdo con el proyecto. 
 
 

 
 
Nombre : Sr. Jose Pain Cilich 
 
Institución : Alcalde de Cerro Azul” 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Qué inquietudes han demostrado los pescadores artesanales de la zona en la anterior consulta 
hecha en el hotel Jahuay? 

2. Yo tengo algunas  interrogantes. 
. 
 

 
 
Nombre : Sr. Víctor Hugo Cárdenas Pachas 
 
Institución : Radio Imperial” 
 

PREGUNTAS Y/O COMENTARIO 

1. La planta se instalará frente a terrenos en los que se pretende desarrollar el Proyecto de 
Irrigación de Pampa Concón Topará, zona donde se  proyecta realizar cultivos. Entonces, ¿De 
qué forma afectaría una planta de gas cerca a terrenos de cultivo? ¿Han contemplado tal 
eventualidad? 
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Nombre : Sr. Manuel Hurtado Yactayo 
 
Institución : No especifica 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Qué prevenciones se harán inmediatas frente a los problemas de impacto ambiental? 
 
 
 
Nombre : Sr Victor Cubas Rojas 
 
Institución : Administración técnica 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Cómo va ha ser el abastecimiento de agua para el tratamiento de la planta? 
 

 
 
Nombre : Sr. Miguel Mendieta Espinoza 
 
Institución : Consejo Provincial 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Cuál ha sido el criterio técnico que se ha tomado con el valor del metro cuadrado con respecto 
a que las tuberías del gas pasaría por las zonas agrícolas?  

 
 
 

 
 
Nombre : Sr. Hugo Salvatierra 
 
Institución : Independiente  
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PREGUNTAS Y/O COMENTARIO 

1. ¿Cuál PBI regional (Lima) efectivo será aportado? 
2. ¿Cuál es el (beneficio/costo) relación B/G (en personal) de LNG SRL con el proyecto de 

exportación de gas natural licuado de Camisea? 
3. ¿Cuál es el factor de seguridad sísmico y geodinámico para el aspecto de tendido de 

tuberías y planta, por la cercanía a la placa de Nazca y otros factores?. 
 

 
 
Nombre : Sr. My PNP César Flores Camargo 
 
Institución : Policia Cañete 
 

PREGUNTAS Y/O COMENTARIO 

1. Si dentro de los aspectos potencialmente adversos en cuanto a la alteración de la composición 
demográfica, ¿Ha sido considerado que el Proyecto podría general la migración de personas 
que se asentarán como invasores de tierras de propiedad privada, constituyendo luego 
asentamiento humanos?. 

 
 
Nombre : Sra. Rosa Gallegos Sánchez 
 
Institución : Productores de Vid 
 

PREGUNTAS Y/O COMENTARIO 

1. Sobre el empleo que se dará, ya sea eventual o permanente ¿Se requerirá a sólo personal con 
estudios?  ¿O sea personal con alguna especialidad o solamente personas comunes que serán 
preparadas o capacitados por ustedes? 

2. Sugeriría que se tomara la mayor cantidad de personal de Cañete que dicho sea, es muy 
necesitada ya que la agricultura esta un tanto difícil y es allí donde trabajan la mayoría. Sería 
conveniente que ustedes capacitaran para que pudieran serles útiles la mayor cantidad de 
jóvenes Cañetanos 

3. También la sugiero que a medida que avancen sus estudios y estructuras invitaran a las 
entidades y personas interesadas a visitar dicho proyecto para que sigan de cerca el avance y no 
surjan posteriores objeciones. 
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Nombre : Dr. Renan Ríos Villagomez 
 
Institución : Servicio Básico de Salud Cañete - Yauyos 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿El servicio de atención de salud preventiva y curativa para los trabajadores será asumida por 
Camisea LNG Company ó por los servicios estatales? 

2. ¿Se construirá un hospital, centro de salud o similar? 
3. ¿Reforzarán las instalaciones en Cañete y Chincha? 
 

 
 
Nombre : Sr. Julio César Flores Bolivar 
 
Institución : Municipalidad de San Luis 
 

PREGUNTAS Y/O COMENTARIO 

1. Quisiera que se haga llegar a las municipalidades un resumen de la exposición para un mayor 
conocimiento y encargarse a las municipalidades de su difusión. 

2. ¿Cuáles serán los beneficios económicos de este proyecto? 
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6.0  CARGO DE INVITACIONES 
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5.0  MANUSCRITO 
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IV.    C U A R T A     R E U N I O N
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1.0  LISTA DE INVITADOS 
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Segunda Ronda de Consultas 
4. PESCADORES ARTESANALES (23/04/03) 

            Lugar: Hotel Jahuay, Chincha 
 
 

LISTA DE INVITADOS 
 

Nombre y Apellido Dirección 

José Luis Pachas Polo Av. Simón Bolivar #822 - San Isidro, 
Chincha 

José Tasayco Torres 
Salto La Lisa - Grocio Prado 

Hernán Pachas Polo Av. Simón Bolivar #822 - San Isidro, 
Chincha 

Andrés Navarro Zapata 
Pasaje los Ficus s/n - Grocio Prado 

Christian Farfán Panizo 
Tampo de Mora s/n Chincha 

Alberto Guerrero 
Av La Mar 378 - Sunampe 

Fernando Guerrero 
Av La Mar 378 - Sunampe 

Pedro Pablo Pachas Torres 
Grocio Prado 

Luis Fernando Villa Saravia 
Barrio para los amigos - Sunampe 

José Carlos Saravia Tasayco 
Santo Navarro 620 - Chincha 

Jesús Elias Tasayco 
Prolong. Arica 501 - Chincha 

Miguel Loyola Saravia 
Tambo de Mora - Chincha 

Pedro Loyola Saravia 
Tambo del Carrizo Grocio Prado 

José Pachas Tasayco 
Grocio Prado 
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Teodoro Villa de la Cruz 
Barrios Altos La Liza Grocio Prado 

José Santos Villa Davalos 
Barrio para los amigos - Sunampe 

Andrés Loyola Saravia 
Tambo del Carrizo Grocio Prado 

Alejandro Almeyda  
Lomo Largo 171 Las Casuarina Sunampe 

Santiago Villa de la Cruz 
Barrio para los amigos - Sunampe 

Alejandro Villa Almeyda 
Barrio para los amigos - Sunampe 

Carlos Atunca Carcaseña 
Av. San Ignacio 131 Int 4 Sunampe 

Luis A Magallanes Hinostroza 
Av. Paraiso Lomo Largo Sunampe 

Héctor Pachas Pachas 
Jr. Cañete 1298 San Isidro Pueblo Nuevo  

Paulo M, Luyo Vicente 
Calle Tacna 199 - Cañete 

Florencio Pachas Pachas 
San Ignacio s/n Sunampe 

César Zambrano 
Panam. Sur Km 201 - Chincha 

José Eduardo Gastello  
Jahuay 

Pedro A. Vera Saravia 
Pedro Moreno 206 - Chincha 

Jorge Sotelo 
San Antonio Sunampe  

Alejandro Napa 
Pasaje Los Andes - Grocio Prado 

Octavio Loyola  
Tambo del Carrizo Grocio Prado 

Félix Napa  
Barrio para los amigos - Sunampe 
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Domingo Chacaliaza 
Condorillo Alto Chincha 

Abel Quiroz Segura 
Barrio San Francisco - Grocio Prado 

Humberto Bonifaz Sánchez 
Av. La Alameda s/n - Sunampe 

Marco Loyola Hernandez Los Alamos Mza 4 Lotre 8, San Isidro- 
Pueblo Nuevo 

Guillermo Canto Atunca 
Av. La Alameda s/n - Sunampe 

Gregorio F. Tipacti Herrera 
Barrio San Luis s/n - Chincha 

Francisco Mendoza Barrios 
Lomo Largo Calle Grau s/n - Sunampe 

Jesús Torres 
Lomo Largo s/n - Sunampe 

Francisco Mendoza Napa 
Lomo Largo Calle Grau s/n - Sunampe 

Martín Vicente El Salvador Mza 6 Lote 14, Pueblo Nuevo - 
Chincha 

Roberto Tipiciano 
Av. 22 de Diciembre 207 - Sunampe 

Alfonso Miguel Tipiciano 
Av. 22 de Diciembre 207 - Sunampe 

Gino Peñarue 
Pasaje. Río 134 - Chincha 

Florián Matias 
Av. Mariscal Benavides s/n - Chincha 

Fernado Contreras Espinoza 
Herbay 118 - Bajo Cañete 

Juan Solis Sánchez 
Herbay 118 - Bajo Cañete 

Victor Velapatiño Garamande 
Herbay 118 - Bajo Cañete 

Felipe Carranza 
Herbay 118 - Bajo Cañete 
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Alberto de la Cruz 
Herbay 118 - Bajo Cañete 

Alejandro Peña 
Herbay 118 - Bajo Cañete 

Alejandro Acuña 
Herbay 118 - Bajo Cañete 

Carlos Quiroz Segura 
Barrio San Francisco - Grocio Prado 

Mauro Ramos Cabrera 
Prolong. Rosario s/n - Chincha 

Eduardo Atuncar Loyola 
Paso de Gómez 500 - Sunampe 

Juan Bejarano Pachas Calle Simón Bolivar 862, San Isidro - 
Chincha 

Teobaldo Castilla de la Cruz 
Av. Melchorita 196 - Grocio Prado 

Gabriel Loyola de la Cruz 
Guayabo- Sunampe 130 

José Antonio Bautista de la 
Cruz Guayabo- Sunampe 117 

Rafael Chumbiauca Monterios 
Av. Santa Rosa 312 - Sunampe 

Miguel Napa Mejia 
San Ignacio - Sunampe 136 

Christian Becerra Loyola 
Av. Emancipación 912 - Sunampe 

Jorge Huarhua Vasconzuelos 
Calle 9 de octubre - Grocio Prado s/n 

Isaias Daniel Lapa Loyola 
Av. Santa Rosa 136 - Sunampe 

Victoriano Acevedo Manrique 
Av. 28 de julio - Grocio Prado 

Pablo Almeyda Sánchez 
Av. Paraiso 22, Sunampe 

Víctor Sevilla Sánchez 
Santa Rosalía 437 - San Vicente  
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Víctor Vargas Quispe 
Herbay Bajo - Las Palmas 300 

Lizardo Casas Bartolo  
Calle Los Cipreses s/n - San Vicente 

Serafín Barrios Meneses Prolongación José Gálvez 764, San 
Vicente - Cañete 

Lostanau Contreras 
Herbay Bajo Calle Lima 213 

José Portugués 
Herbay Bajo Av. Las Palmas s/n 

Manuel Marcos Loyola  
Barrio para los amigos - Sunampe 

Tomas Luyo Caycho 
Herbay Bajo 

Domingo Celedonio Rivera 
Herbay Bajo 

Héctor Ruiz 
Grocio Prado, Jahuay Panam. Sur 181 

Oscar Chumbiacuca Chacalán  
Av. Sta Rosa 312- Sunampe 
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2.0  LISTA DE ASISTENTES 
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Segunda Ronda de Consultas 
4. PESCADORES ARTESANALES (23/04/03) 

            Lugar: Hotel Jahuay, Chincha 
Número de Asistentes: 87 

 
 

LISTA DE ASISTENTES 
 

1. José Luis Pachas Polo 

2. José Tasayco Torres 

3. Hernán Pachas Polo 

4. Andrés Navarro Zapata  

5. Christian Farfán Panizo 

6. Alberto Guerrero 

7. Fernando Guerrero 

8. Pedro Pablo Pachas Torres 

9. Armando Ramos Saravia 

10. José Carlos Saravia Tasayco  

11. Juan  Aquino Becerra Infante 
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12. Miguel Loyola Saravia 

13. Pedro Loyola Saravia  

14. José Pachas Tasayco  

15. Teodoro Villa de la Cruz  

16. Alberto Gabriel Almeida 

17. Andrés Loyola Saravia 

18. Alejandro Almeyda  

19. Santiago Villa de la Cruz 

20. Javier Orlando Gómez Atuncar 

21. Fabián Matías Castro 

22. Luis A Magallanes Hinostroza  

23. Nicolás Ramos Velásquez 

24. Héctor Guerra Rojas 

25. Florencio Pachas Pachas 
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26. César Zambrano 

27. José Eduardo Gastello  

28. Pedro A. Vera Saravia 

29. Jorge Sotelo 

30. Alejandro Napa 

31. Octavio Loyola  

32. Félix Napa  

33. Domingo Chacaliaza 

34. Abel Quiroz Segura 

35. Humberto Bonifaz Sánchez 

36. Marco Loyola Hernández 

37. Guillermo Canto Atunca 

38. Gregorio F. Tipacti Herrera 

39. Francisco Mendoza Barrios 
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40. Jesús Torres 

41. Carlos Chumpitaz Pérez 

42. Martín Vicente 

43. Roberto Tipiciano 

44. Alfonso Miguel Tipiciano 

45. Fernando Contreras Espinoza 

46. Juan Solis Sánchez 

47. Victor Velapatiño Garamande 

48. Alejandro Peña 

49. Carlos Quiroz Segura 

50. Mauro Ramos Cabrera 

51. Eduardo Atuncar Loyola 

52. Juan Bejarano Pachas 

53. Teobaldo Castilla de la Cruz 
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54. Rafael Chumbiauca Monterios 

55. Miguel Napa Mejia 

56. Christian Becerra Loyola 

57. Jorge Huarhua Vasconzuelos 

58. Isaias Daniel Lapa Loyola 

59. Victoriano Acevedo Manrique 

60. Víctor Sevilla Sánchez 

61. Lizardo Casas Bartolo  

62. Lostanau Contreras 

63. Manuel Marcos Loyola  

64. Domingo Celedonio Rivera 

65. Héctor Ruiz 

66. Oscar Chumbiacuca Chacalán  

67. Cristina Vellaverde de la Cruz 
(periodista RPP) 
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68. Julio Guerra 

69. Noe Artezana Tovar  

70. Julián Torres Villa 

71. Pedro Pascual Bautista Villa 

72. Gregorio Héctor  Castilla 
Tasayco 

73. Alejandro Loyola Saravia 

74.  Flavia C. Gutierrez 

75. Jenny Artezana Tobar 

76. Martha Artezana Tovar 

77. Ricardo Pachas Valdivia 

78. José Mujica Torres 

79. Carmen Cuba de Bejarano 

80. Silvia carmen Donayre Lopez 

81. Víctor E.  Gentille Blanco 
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82. Abelardo Pachas Abregui 

83. Zenón Soriano Custodio 

84. José Castilla Loyola 

85. Víctor Elias 

86. Guillermo Zori Gentlle 

87. Ángel de la Guarda Magallanes     
Ramón 
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3.0   AGENDA 
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PROYECTO DE EXPORTACION  

GAS NATURAL LICUADO DE CAMISEA 
 
 
 

PRESENTACIÓN  
 
 
Fecha : 23/04/03 
 
Hora : 12:00 - 16:00 
 
Lugar : Hotel Jahuay - Chincha 

   
 

 
 
 

AGENDA 
 

 
1. Presentación de Camisea LNG Company S.R.L. 

2. Presentación  de DGAA a cargo del Ingeniero Roberto Muñoz 

3. Fases de Construcción de la Planta a cargo del Ingeniero Igor Salazar 

4. Vides sobre las Instalaciones de la Planta 

5. Presentación de EIA y características físico-químicas del gas natural a cargo de Golder 

Associates 

6. Dos Ruedas de Preguntas y/ Comentarios 
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4.0  COMENTARIOS Y/O SUGERENCIAS 
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RECOJO DE SUGERENCIAS Y/O COMENTARIOS 
 
 

PROYECTO DE EXPORTACIÓN  
GAS NATURAL LICUADO DE CAMISEA 

PESCADORES ARTESANALES 
(23/04/03) 

 
 
 
Nombre : Silvia Carmen Donayre López  
 
Institución       : Asoc. De Pescadores Artesanales de la Riberas de Chincha y Pampa de 

Cañete 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿El transporte que existirá será de por vida para los trabajadores de esa zona o por que tiempo? 
2. ¿Cuál sería la edad para contar con un puesto de trabajo en esta empresa y es necesario contar 

con un titulo entro otros documentos para desempeñar un cargo en caso que fuera contratado? 
 
 

 
Nombre : Sr. Ricardo Pachas Valdivia 
 
Institución : No especifica 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Cuántas plantas de fraccionamiento piensan construir en todo el Litoral Peruano? ¿O cuántas 
subestaciones? 

2. Porque se sabe que en Pisco, en el distrito San Andrés en zona denominada “Lobera”, esta 
aprobado su proyecto de planta de fraccionamiento por las autoridades de San Andrés y 
Asociaciones y Gremios pesqueros, así mismo, por el Ministerio de Ingeniería y Minas y 
también por INRENA. 

3. Sobre Impacto Ambiental.-  (Pedido=  Solicito copia de su estudio de impacto en CD o por 
escrito. 

4. Respuesta sobre el Impacto Ambiental.—Sabemos que se va a generar un fuerte impacto 
ambiental con la construcción de su proyecto ¿Por qué? La construcción de su rompeolas 
causaría un arenamiento total de las riberas y rompería el equilibrio bioecológico en nuestras 
especies tradicionales.  Ejemplo:  En la chita, zorro pampanos, lenguado, pintadillas etc.  Y toda 
clase de mariscos que viven en peñerías que le sirven a la vez de habitad y alimentación como 
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banco de criaderos.  Aparte de la privatización de cantidad de rivera que no permitirá el pase 
por la playa de una zona a otra en faena de pesca. 

5. ¿En su estudio de Impacto Ambiental han tomado en cuenta la perturbación del equilibrio 
bioecológico y su impacto negativo económico en la asociación y comunidad pesquera 
adyacente? Y de que manera se compensaría el problema ocasionado. 

6. Los pescadores de la Asociación por no contar con capacidad calificada para ocupar puestos de 
trabajo en su empresa requiere que se les compense el perjuicio de faena de pesca con seguros 
proyectos productivos si benefician a los pescadores.  Ejemplo:  Proyecto de Apicultura, crianza 
de peces y algas marinas. 

7. Un proyecto de arrecifes con técnicas japonesas que sirvan de criadero y refugio de las especies 
marinas breve estudio o por la cercanía de las fábricas pesqueras industriales.  O nos veremos 
obligados a se un cambio de rubro de trabajo como en otros proyectos.  Ejemplo:  Se nos haga 
un financiamiento para un local institucional de Educación universitaria para los asociados, un 
financiamiento para la compra de vehículos de transporte que subsane el perjuicio del trabajo 
debiéndose un diagnostico y viabilidad económica de cada proyecto..  En caso que se nieguen a 
reconocer el impacto ambiental pediremos que se haga un estudio de impacto ambiental 
trayendo profesionales extranjeros que hayan vivido las experiencias del caso y que sea 
financiado por la empresa.  También, prohibiremos el avance de su proyecto presentando una 
acción de amparo por la afectación de nuestros derechos constitucionales. 

 

 
 
Nombre : Sr. Domingo Chacaliaza Teren  
 
Institución       : Asoc. de Pescadores Artesanales de la Riberas de Chincha y Pampa de 

Cañete 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Por qué no se hace las dos plantas en Pisco para evitar más desalojo de pescadores de las 0 a 5 
millas? 

2. ¿Han tomado en cuenta la alteración del equilibrio ecológico y su impacto económico negativo 
con la asociación y la comunidad pesquera adyacente? 

3. ¿Se privatizará el pase de una zona a otra por playa? ¿Qué dimensión tendrá el pase?  
 
 

 
 
Nombre : Sra. Cristina Villaverde  
 
Institución : Periodista de Radio Programas” 
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PREGUNTAS Y/O COMENTARIO 

1. ¿Cuál será la longitud y diámetro del rompeolas?  Esto perjudicaría a las especies marinas? 
2. ¿Por qué no se han invitado a personas entendidas en la materia y a autoridades a fin de dar a 

conocer estos estudios?  Y no actuar como juez y parte? 
3. ¿Por qué se ha dado 3 avisos diarios en una sola emisora siendo una empresa tan grande, 

pasando inadvertida la exposición en el Sausal? 
 

 
 
Nombre : Sr. Guillermo Zare Yautilla  
 
Institución       : Asoc. De Pescadores Artesanales de la Riberas de Chincha y Pampa de 

Cañete 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿EL gas produce algún residuo que contamine el ambiente o las aguas del mar?  
2. Si nosotros somos los perjudicados, ¿Por qué no tenemos prioridad en los puestos de trabajo? 
3. ¿Cómo se tratará el impacto social a los asociados? 
 
 

 
 
Nombre : Sra. Gregorio Castilla Tasayco.  
 
Institución       : Asoc. De Pescadores Artesanales de la Riberas de Chincha y Pampa de 

Cañete 
 

PREGUNTAS Y/O COMENTARIO 

1 Los contratos de trabajo deben ser directamente con la Compañía y no con terceros.  
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Nombre : Sr. Rafael Chumbiauca Montesino 

Institución : No especifica” 
 

PREGUNTAS Y/O COMENTARIO 

1 ¿El gas de camisea es Peruano? 
2 ¿El gas de camisea ha sido privatizado? 
3 ¿Qué beneficio alcanza un pescador que no es agremiado? 
 

 
 
Nombre : Sr. Jose Luis Pachas Polo 
 
Institución        : Asoc. De Pescadores Artesanales de la Riberas de Chincha y Pampa de 

Cañete 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Cuántas plantas de fraccionamiento piensan construir en todo el litoral peruano o cuántas 
subestaciones?   

 

 
 
Nombre : Sr. Angel Humberto Lostanau Contreras  
 
Institución       : Asoc. De Pescadores Artesanales de la Riberas de Chincha y Pampa de 

Cañete 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Por qué somos consultados si ustedes tienen el dominio de todo el proyecto? 
2. ¿Nosotros, los pescadores, somos los más afectados? 
3. ¿Quién garantiza? Siempre son “sólo palabras”; hoy en día existe mucha corrupción 
4. El dragado perjudica totalmente la pesca artesanal, ¿Quién responde por los perjudicados 

(aspecto socio-económico de los pescadores)? 
5. Nos dejarán sin sustento. El personal contratado debe ser local. 
6.    Nosotros cumplimos con los reglamentos, venimos acá a exponer y queremos hacer todo de la 

mejor manera. Nosotros queremos vivir en armonía y que el proyecto salga. 
7.   ¿ Este proyecto será  evaluado por INRENA, MEM, OSINERG? 
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Nombre : Sr. Lizardo Casas 

Institución : No especifica 
 

PREGUNTAS Y/O COMENTARIO 

1. Entonces  ¿Nos vamos a quedar sin trabajo durante 4 años? 
2. ¿Cuáles serian las posibilidades de trabajo para nosotros los pescadores que trabajamos en la 

zona involucrada? 
 
 
Nombre : Sr  Eduardo Atuncar Loyola 
 
Institución       : Asoc. De Pescadores Artesanales de la Riberas de Chincha y Pampa de 

Cañete 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Cómo va ha ser el abastecimiento de agua para el tratamiento de la planta? 
2. Por acuerdo de  todos los socios pescadores de nuestra asociación, pedimos que se nos de un 

financiamiento para un local institucional de educación universitaria. 
3. ¿Existirá un departamento de relaciones con la comunidad? 

 
 
Nombre : Sr. Víctor Manuel Sevilla Sánchez 
 
Institución : Sindicato  de Pescadores Cordeleros de Cerro Azul 
 

PREGUNTAS Y/O COMENTARIO 

1. No se está tomando en cuenta  al pescador artesanal. Quisiéramos que se nos de un espacio 
para poder explicar la situación actual del pescador. 

 
 

 
 
Nombre : Sr. Víctor Elías Flores 
 
Institución : No especifica 
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PREGUNTAS Y/O COMENTARIO 

1. Se debe dar preferencia a los mismos pescadores y a sus hijos al momento de contratar  
trabajadores. 

 

 
 
Nombre : Sr. Noé Martin Vicente Neyra 
 
Institución : Asociación de Pescadores  Artesanales de las Riberas de Chincha y Pampa 
Cañete  
 

PREGUNTAS Y/O COMENTARIO 

1. ¿Qué beneficios tendríamos los pescadores y nuestras familias?  
 
 
Nombre : Sr. Juan Solis  Sari 
 
Institución : Asociación de Pescadores Cordeleros Artesanales de Herbay Bajo- Cañete. 
 

PREGUNTAS Y/O COMENTARIO 

1.   La construcción del rompeolas nos va a perjudicar ya que desviará las corrientes marinas, 
ocasionando que las zonas de pesca queden enterradas por la  arena. 
 

 
 
Nombre : .Sr. Carlos Quiroz Segura 
 
Institución : Asociación de Pescadores Artesanales de Pampa Cañete y Chincha. 
 

PREGUNTAS Y/O COMENTARIO 

1. Sugiero que tanto la Asociación de Pescadores de Chincha y Pampa Cañete y el gremio de los 
compañeros de Cañete, por ser los más afectos por el proyecto, presenten una lista o relación de 
todos sus asociados  en la que señalen sus capacidades de manera que se les pueda evaluar para 
poder realizar algún trabajo dentro del proyecto. 
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Nombre : Sr. Miguel Napa 
 
Institución : No especifica 
 

PREGUNTAS Y/O COMENTARIO 

1. Con respecto a la  movilidad,  ¿Será  tanto de día como de noche? 
 

 
 
Nombre : No especifica 
Institución        : No especifica 
 

PREGUNTAS Y/O COMENTARIO 

1. ¿El plan de desarrollo comunitario ayudará a Chincha y a Cañete? 
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5.0  MANUSCRITO 
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6.0  CARGO DE INVITACIONES 
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V.    M E D I O S    D E    D I F U S I O N



PROYECTO PLANTA DE GAS 
NATURAL LICUADO (GNL)
PAMPA MELCHORITA
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NATURAL LICUADO (GNL)
PAMPA MELCHORITA
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VI.    M A T E R I A L E S    U S A D O S    E N     
 

L A S    R E U N I O N E S 



PROYECTO DE EXPORTACIÓN DE 
GAS NATURAL LICUADO (GNL)
PAMPA MELCHORITA - CAÑETE



IN TRODUCCIÓ NEste docu mento presenta a la comunidad en  general:Los alcan ces que tendrá la  ejecución del pr oyecto de Planta  de Licuefacción de Gas Na tural en Pampa M elchoritaLos aspe ctos positivos y negativos que s e presentarán e n las etapas de construcc ión y operación d el proyecto

Las medid as que se tomar án para aumenta r los aspectos po sitivos y evitar o disminuir  los aspectos neg ativos en las dos etapasLa inform ación que pre sentamos es el  resultado de l os estudios de evaluación amb iental realizado  por los diferen tes especialistas  ambientales y sociales.Para una información más detallada llamar al teléfono              donde la Dra.          Los atenderá dir ectamente
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INTRODUCCIÓN

• Informar a la comunidad sobre los Alcances del Proyecto
ü Descripción del proyecto

ü Construcción de la planta
• Presentar

ü Resultados de los Estudios Realizados

ü Potenciales Aspectos Favorables y Adversos 

ü Medidas de Prevención y Mitigación

Objetivos de la Segunda Ronda de Consultas
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DESCRIPCION DEL 
PROYECTO



SLIDE 1

Perú Perú CamiseaCamisea

ProyectoProyecto de de 
ExportaciónExportación

de de GNLGNL

Carlos del SolarCarlos del Solar
Abril, 2003



Descripción del ProyectoDescripción del Proyecto

§ Etapas del Proyecto Camisea

§ Proyecto de Exportación de GNL
1. Características Técnicas y Comerciales
2. Beneficios para el Perú
3. Reservas y Demanda de Gas
4. Mercado de Exportación
5. Cronograma e Inversión
6. Proyectos en Competencia
7. Conclusiones
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Proyecto de Exportación de  GNL
Características

• Proyectos de GNL no son técnicamente complejos.
• Proyectos de GNL son comercialmente complejos.
• En el tiempo, mejoras en el diseño de procesos han

incrementado significatívamente la eficiencia, mientras
que la tecnología básica no ha cambiado.

• La mayor eficiencia ha llevado a la construcción de 
plantas con economía de escala que ha permitido al GNL
ser una fuente de energía competitiva.

• El elemento más crítico para el éxito del lanzamiento de 
un proyecto de GNL, es la solución simultánea de los
puntos críticos de inversión y comerciales a lo largo de 
toda la cadena de valor.



Proyecto de Exportación de GNL

• Camisea LNG (Hunt Oil y SK) busca desarrollar un 
proyecto de exportación de GNL.

• Las reservas de gas de Camisea son suficientes para
cubrir las necesidades del mercado peruano y además
permiten un excedente para exportación.

• Para llevar a cabo el proyecto, es indispensable llegar al 
mercado de exportación con precios competitivos.



Proyecto de Exportación de GNL

• Camisea es una de las fuentes de gas más cercanas a la 
costa Oeste de Norteamérica (México y EE.UU). 

• Los trabajos de ingeniería y diseño ya culminaron.

• El arribo del gas al Pacífico en 2004 y la búsqueda de 
mercados para GNL, ofrecen a Camisea la oportunidad
de satisfacer las necesidades de demanda en 2006-2007.  



Terminal de 
RegasificaciónGNL

Terminal de 
Licuefacción

GNL
‘Ducto Flotante’

Producción
del Campo

Usuarios Finales
ü Generación Eléctrica
ü Usuarios Residenciales
ü Usuarios Industriales

InstalacionesInstalaciones de de GNLGNL
CadenaCadena de Valorde Valor

Transporte



Camisea LNG
Resultados Estudios Técnicos y Diseño de 

Ingeniería (FEED)

• Proceso APCI C3-MCR   
seleccionado.

• Capacidad 4.4 MMTPA.
• Estructura GE –7 turbinas

de accionamiento. Planta
enfriada por aire. 

• Ubicación identificada.
• Construcción de 

Rompeolas y necesidad
de operaciones de 
dragado.



BeneficiosBeneficios parapara el Perú de el Perú de ExportarExportar GNLGNL
Ø Inversión Local

Inversión en el Perú: US $ 1,800 millones.
Ø Aceleración de Regalías e Impuestos

Un proyecto de exportación de 650 MM pc/d equivale a 4.7 Tpc de gas en 
20 años dedicados al proyecto inicial de GNL.

Ø Puestos de Trabajo
3,000 puestos de trabajo durante la fase de construcción. 300 puestos
permanentes en la fase operativa. Efecto multiplicador.

Ø Desarrollo de Infraestructura
Puertos e instalaciones marítimas adicionales.

Ø El Perú se convierte en exportador de energía
Significativo impacto positivo en la balanza comercial. Incentivos para
exploración adicional en las áreas de filiación gasífera del Oriente al existir
mercado para el gas.



Proyecciones de Ventas Gas Natural

0

200

400

600

800

1.000

1.200

1.400

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

20
26

M
M

pc
/D

Base Exportación



Proyecciones de Ventas Líquidos de Gas Natural
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Ingresos Acumulados del Gobierno del  Perú 
Proyecciones (20 años)
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Perforación Exploratoria
Sub  Andino - Suroriente del  Perú

Sub
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Block 88

Block 56
Block 58

San Martin
Probado: 3.0 Tpc

San Martin Norte
Probable:  1.1 Tpc

San Martin Este
Posible:  1.4 Tpc

Cashiriari
Probado:  6.7 Tpc
Probable: 2.8 Tpc

Mipaya
Probado: 0.4 Tpc Pagoreni

Probado:   1.5 Tpc
Posible: 4.4 Tpc

Block 57

Resumen de 
Recursos



In Situ ( TPC)       Reservas (TPC)

Lote 88          13.2                       9.9 

Lote 56           4.5 3.3

Total           17.7   13.2

Gran Camisea
Reservas Gas Natural



Gran Camisea
Recursos Gas Natural y Ventas
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•• El pronóstico de demanda de gas del Perú tiene un alto El pronóstico de demanda de gas del Perú tiene un alto 
grado de incertidumbre.grado de incertidumbre.

•• Las reservas son suficientes para cubrir todos los rangos de Las reservas son suficientes para cubrir todos los rangos de 
demanda local y un proyecto de exportación a 20 años.demanda local y un proyecto de exportación a 20 años.

•• Se requiere añadir los recursos Se requiere añadir los recursos gasíferosgasíferos que se encuentran que se encuentran 
fuera del Lote 88 para satisfacer las necesidades del fuera del Lote 88 para satisfacer las necesidades del 
mercado.mercado.

Conclusiones de Reservas



•Proyección de demanda de gas en USA para el 2015, 30 
TPC/año.  Demanda actual 22 TPC/año.
•Aumento de demanda de gas en la costa oeste de USA de 
1,600 MM 1,600 MM pcpc/d/d para el 2007.
•Aumento de demanda de gas en la costa oeste de Méjico de 
400 MM pc /d para el 2007.
•Declinación natural de los campos en USA.
•Se requeriría gas de zonas de alto riesgo geológico y alto 
costo (Alaska y aguas profundas del Golfo de Méjico) para 
cubrir la demanda interna de USA.
•El GNL puede jugar un rol importante en cubrir dicho 
incremento de demanda.

Mercadeo



Cronograma 
Proyecto de LNG

Decisión

2002 2003 2004 2005 2006

•3000  puestos 
de trabajo para 
construcción
•300 puestos 
permanentes

$1800 Millones$70 Millones

Planta e Instalaciones

Estudio
Técnico

Factibilidad

EIA, Permisos, 
Acuerdos Comerciales, 

Reservas (Lote 56)

Mercadeo, 
Financiación, 
Contratación



Inversión
Proyecto de GNL

•Planta, Almacenaje, Infraestructura Portuaria 1,000

•Pozos y Ampliación de Instalaciones 800

TOTAL  1,800

(Expresado en MMUS$)



AnuncioAnuncio de de NuevosNuevos ProyectosProyectos de de LicuefacciónLicuefacción
MMpc/d

Nigeria
3 Nuevos Proyectos

1,780

Noruega
1,100

Indonesia
1,400

Malasia
890

Sakhalin
780

Australia
680

Australia
1,500

Angola
1,040

Namibia
1,040

Bolivia
1,000

Peru
500

Venezuela
1,040

Alaska
1,000

Trinidad
630

Argelia
520

Qatar
520

Iran
1,310

Egipto
1,200

Yemen
800

Oman
520

TOTAL =TOTAL =
23 23 BpcBpc/d/d

Fuente: Institute of the Americas – Energy Conference, El Paso presentation (May, 2002)



Proyectos de GNL en Competencia con el 
Perú

• Bolivia. 

• Zócalo NW de Australia.

• Sakhalin Rusia.

•Mercado “Spot” en el Pacífico.



Proyecto GNL
Ventaja de Camisea en Distancia



Proyecto de Exportación de GNL
Factores Críticos

Conclusiones

ü Reservas suficientes.
ü Fuerte apoyo gubernamental.
ü Conformación de Consorcio.
ü Llegar primero al mercado.
ü Mercado de largo plazo disponible.
ü Precios competitivos.



CONSTRUCCION DE 
LA PLANTA



Construcción de la planta

1. Autorizaciones y permisos.

2. Transporte y movilización.

3. Preparación del área.

4. Construcción infraestructura y servicios.

5. Construcción de instalaciones marinas.

6. Prueba de sistemas y equipos



Permisos y Autorizaciones

MEM (DGAA y DGH)
• Aprobación del Estudio de Impacto Ambiental
• Autorización de instalación y operación de la planta
OSINERG
• Reporte técnico favorable para la instalación y 

operación
DICAPI
• Concesión del área acuática
• Autorización para instalación de rompeolas y 

dragado
MTC
• Aprobación del estudio y construcción del muelle.
Municipalidad Provincial de Cañete
• Permisos para la instalación de la planta. 



Transporte y Movilización
Marítimo
• Puerto San Martín en Pisco, será principal puerto de 

entrada para el material importado.
• Se preve que entre un 80% y 90% ingrese por este puerto 

(aproximadamente 60,000 toneladas) durante dos años.
Terrestre.
• La principal vía será la Panamericana Sur, tramos Pisco -

Pampa Melchorita, Lima - Pampa Melchorita.
• Se realizarán estudios de Caminos y Puentes.
• Permisos de transporte y coordinación con autoridades.
• Volumen de carga 105,000 toneladas durante toda la 

construcción.
• Personal contratado tendrá opciones de alojamiento.
• Para el traslado de personal y otros se tomarán las 

medidas necesarias, incluyendo supervisión.



Preparación del área

• Se iniciaría a principios del 2004 y duraría cerca de un 
año.

• Volumen aproximado 6’250,000 metros cúbicos.
• Antes de la remoción se realizará control de polvo con 

agua procedente del Río Cañete y planta 
desalinizadora.

• Todo el material removido será dispuesto en el 
terreno.

• Principales equipos a usar: cargador frontal, 
retroexcavadoras, palas mecánicas, orugas, 
motoniveladoras, aplanadoras, camiones cisternas y 
transporte para desmonte.  

• Para la construcción del rompeolas se dragará el área 
previamente.

• Construir una pista de acceso a la zona de playa.



Construcción de Infraestructura y Servicios

• Comienza aproximadamente a finales del primer año y se 
prolongará por dos años y medio.

• Instalación de bases de concreto y vías requeridas.
• Construcción de servicios (incluyendo planta 

desalinizadora).
• Construcción de tuberías y racks para tuberías.
• Instalación de tuberías, racks, equipo, instalaciones 

eléctricas, conexiones, instrumentación.
• Tanques de LNG se construirán in situ.
• Personal requerido en el pico será de 3,000 personas 

aproximadamente. 
• Manejo de todo tipo de residuos y disposición en lugares 

autorizados. A partir del cuarto año uso de incinerador.
• Tratamiento de aguas.



Construcción de instalaciones marítimas
• Empezaría su construcción a finales del primer año y duraría 

aproximadamente dos años y medio (rompeolas y muelle).
• Serían utilizadas barcazas especiales, grúas y apoyo de buzos.
• Comienzan en simultáneo el rompeolas y el muelle.
• El personal requerido será de aproximadamente 50 personas 

de manera exclusiva, y el apoyo de soldadores de la planta.
• Instalación de pilotes y luego de la superficies.
• Rompeolas se construirá con material extraído de una cantera.
• Dragado para el canal de navegación.
• Disposición de material dragado a un área ubicada a no menos 

de 8 kilómetros de costa.
• Se preve no hacer descargas de residuos al mar. En caso se 

requiriera se cumplirá con lineamientos MARPOL.



Pruebas de sistemas y equipos

• Comenzará finalizando el tercer año.
• Se realizarán pruebas para cada sistema.
• Pruebas hidrostáticas para los tanques, tuberías. 
• Volumen requerido para las pruebas, alrededor de 

66,000 metros cúbicos de agua.
• Comisionamiento.
• El personal calificado para la operación de la planta se 

empezará a contratar a comienzos del tercer año.
• El personal se alojará en el campamento.



ESTUDIO DE IMPACTO 
AMBIENTAL (EIA) Y EL 

PROCESO DE CONSULTA 
PUBLICA



• ¿Qué es el EIA y para qué sirve?

• ¿Qué es un proceso de consulta 
pública y cómo se ha realizado?

ESTUDIO DE IMPACTO AMBIENTAL 
(EIA) Y EL PROCESO DE CONSULTA 

PUBLICA



¿Qué es el EIA y para qué sirve?

Es el análisis de los aspectos físicos, bióticos y 
sociales del área

Sirve para:

1. Identificar aspectos favorables y desfavorables

2. Diseñar medidas de manejo y mitigación

3. Iniciar una relación temprana con la comunidad



¿Qué es un proceso de consulta pública 
y cómo se ha realizado?

Es un componente del EIA que empieza antes de 
cualquier estudio y se mantiene durante toda la vida del 

proyecto

Se ha realizado por Rondas:

•Ronda Informativa

•Ronda de presentación de los resultados de estudios 
y las medidas de manejo  



ASPECTOS POTENCIALMENTE 
ADVERSOS Y 

POTENCIALMENTE 
FAVORABLES AL PROYECTO

CONSTRUCCION / OPERACION



ASPECTOS POTENCIALMENTE 
ADVERSOS Y SU MANEJO

CONSTRUCCION / OPERACION



• Alteración en la Calidad de Aire

• Incremento en la Turbidez en el Agua de Mar

• Alteración de la Morfología de Playa

• Alteración de la Estructura y Composición de las
Comunidades Marinas en etapa de Construcción

ASPECTOS POTENCIALMENTE ADVERSOS Y SU 
MANEJO

CONSTRUCCION / OPERACION



ASPECTOS POTENCIALMENTE ADVERSOS Y SU 
MANEJO

CONSTRUCCION / OPERACION
Alteración en la Calidad de Aire Incremento en la Turbidez en el 

Agua de Mar

Alteración de la Morfología de Playa Alteración de la Estructura y Composición 
de las Comunidades  Marinas       

Etapa Construcción

Control de Polvo 

Control niveles emisión  
vehículos / equipos

Monitoreo

Medidas de mitigación / 
control

Equipo y procedimientos 
adecuados

Monitoreo

Empleo equipo adecuado

Monitoreo



•Alteración en la Composición Demográfica

• Alteración de Costumbres Locales

• Molestias a la Población

• Interrupción y Deterioro de Infraestructura

• Restricción de Acceso a Zonas de Pesca Artesanal

ASPECTOS POTENCIALMENTE ADVERSOS Y SU 
MANEJO

CONSTRUCCION / OPERACION



ASPECTOS POTENCIALMENTE ADVERSOS Y SU 
MANEJO

CONSTRUCCION / OPERACION
Alteración en la Composición Demográfica Alteración de Costumbres Locales

Molestias a la Población Interrupción y Deterioro de Infraestructura

Mecanismos de comunicación

Reuniones con autoridades, 
organizaciones

Información

Entrenamiento

Línea telefónica

Coordinación

Información

Vías alternas

Reparación y refuerzo 

Coordinación

Código de conducta

Recepción de quejas

Diálogo constante



ASPECTOS POTENCIALMENTE ADVERSOS 
Y SU MANEJO

CONSTRUCCION / OPERACION

Restricción de Acceso a Zonas de Pesca Artesanal

Construcción de accesos 
seguros (Norte-Sur) a 
playa para pescadores 

artesanales 



ASPECTOS POTENCIALMENTE 
FAVORABLES Y SU MANEJO

CONSTRUCCION / OPERACION



ASPECTOS POTENCIALMENTE 
FAVORABLES Y SU MANEJO

CONSTRUCCION / OPERACION

• Alteración de la Estructura y Composición de las 
Comunidades Marinas en la Etapa de Operación

•Aumento de la Recaudación Tributaria

• Aumento de la Demanda de Bienes y Servicios

• Generación de Empleos



ASPECTOS POTENCIALMENTE FAVORABLES Y SU 
MANEJO

CONSTRUCCION / OPERACION

Alteración de la Estructura y Composición de 
las Comunidades Marinas Durante  Etapa de 

Operación 

Tratamiento adecuado aguas residuales

Actividades de monitoreo periódico de:

• La calidad del agua

• Los sedimentos marinos

• El ecosistema acuático



ASPECTOS POTENCIALMENTE FAVORABLES Y SU 
MANEJO

CONSTRUCCION / OPERACION

Aumento de la Recaudación Tributaria

Pago oportuno de impuestos y tributos

• Local

• Regional

• Nacional



ASPECTOS POTENCIALMENTE FAVORABLES Y SU 
MANEJO

CONSTRUCCION / OPERACION

Aumento de la Demanda de Bienes y Servicios

Información

Preferencia local

Calificación de servicios



ASPECTOS POTENCIALMENTE FAVORABLES Y SU 
MANEJO

CONSTRUCCION / OPERACION

Generación de Empleos

Información

Capacitación

Preferencia local



MANEJO DE RIESGOS



• ¿ Qué tipo de Gas se Recibiría ?

• ¿ Qué tipo de Gas se Produciría ?

• ¿ Cómo se Evitarían los Riesgos Durante la 
Construcción de la Planta?

• ¿ Cómo se Evitarían los Riesgos Durante la 
Operación de la Planta ?

MANEJO DE RIESGOS



¿ Qué tipo de Gas se Produciría ?¿ Qué tipo de Gas se 
Recibiría ?

MANEJO DE RIESGOS

Gas Natural Gas Natural Licuado



¿ Cómo se Evitarían los Riesgos Durante la Construcción 
de la Planta?

MANEJO DE RIESGOS

•Información previa a actividades

•Código de conducta

•Capacitación al personal de obra

•Inducción a visitantes

•Planes de emergencia e integración con organismos de respuesta 
local

•Restricción de accesos que pongan en peligro la seguridad de los
pobladores 



¿ Cómo se Evitarían los Riesgos Durante la Operación de 
la Planta ?

MANEJO DE RIESGOS

•Información permanente

•Planes de emergencia e integración con organismos de respuesta 
local

•Capacitación permanente del personal

•Inducción a visitantes

•Mantenimiento preventivo de equipos e instalaciones

•Sistemas de monitoreo, alarmas y equipos de emergencia 
automáticos/manuales 



MECANISMOS DE 
COMUNICACION



¿ Cómo se Comunicarían  
Durante la Construcción ?

MECANISMOS DE COMUNICACION

¿Cómo se Comunicarían 
Durante la Operación ?

De manera periódica y directa, a 
través del departamento de 
Relaciones Comunitarias 
mediante reuniones y medios de 
comunicación 

De manera permanente, a través  
del departamento de Relaciones 
Comunitarias



¿Cómo comunicarse con 
Camisea LNG Company SRL?

Llamando al teléfono 611 5115 y/o el 
fax 611 5102 ó también a través de 

la dirección electrónica 
gnlconsultas@huntoil.com donde  
gustosamente se responderá a sus 

inquietudes

MUCHAS GRACIAS



PERU LNG  S.R.L.                                                                                              029-4217 
Proyecto de Exportación de GNL                                                                     Julio, 2003 
Pampa Melchorita, Perú 
------------------------------------------------------------------------------------------------------------------------ 
 

Golder Associates 
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ENVIRONMENTAL IMPACT ASSESSMENT  

OF DREDGING OPERATIONS 

PERU LNG S.R.L. 

TABLE OF CONTENTS 

 

I. INTRODUCTION 

 Background of the project 

 1.1 General Background of the Area and of the Dredging Operations 

  1.1.1 Area 

   Dredging Area 

   Dredged Material Deposit Area 

  1.1.2 Dredging 

 1.2 Justification 

 1.3 Objectives of the Assessment 

 1.4 Methodology Used 

  1.4.1 Planning 

  1.4.2 Performance 

 1.5 Schedule of the EIA 

 

II. DESCRIPTION OF THE DREDGING PROJECT 

 

 2.1 General 

  2.1.1 Definitions 

  2.1.2 Objectives of the Dredging 

  2.1.3 Dredging Process 

  2.1.4 Classification of Dredges 

 2.2 Dredging Equipment 

  2.2.1 Leonardo Da Vinci Dredging Vessel 

 2.3 Dredging Plan 

 2.4 Schedule of Dredging Activities 

 2.5 Signaling Methods for the Dredger, Barges and Tugboats  
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 2.6. Signaling of Dredging Channel 

  2.6.1.General 

  2.6.2.Characteristics of Channel approach and exit buoys 

  2.6.3.Characteristics of channel buoys 

 2.7. Signaling in the Dredged Material Storage Area 

 2.8. Safety Means and Equipment in the Dredge 

 2.9. Facilities Considered To Receive Oily Wastes, Waste Water and 

Garbage From Vessels 

 2.10. Means and Equipment to Prevent Contamination of the 

Water and Seas with Organic and Inorganic Wastes 

   

III.  ENVIRONMENTAL CHARACTERIZATION 

   

 3.1. Geomorphology and Geology 

  3.1.1.Geology 

  3.1.2.Geomorphology 

  3.1.3.Coastal Morphology 

  3.1.4.Erosion and Sedimentation Processes 

 3.2. Hydrogeological Aspects 

 3.3. Seismic Characteristics 

 3.4. Sea Bottom 

 3.5. Marine Sediments 

  3.5.1.Objectives 

  3.5.2.Methods. 

  3.5.3.Results 

  3.5.4.Discussion. 
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 3.6. Currents 

  3.6.1.Methodology 

  3.6.2.Results 
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 Dredging Area 

 Dredged Material Deposit Area 

 3.6.3.Discussion for the entire area 

   

3.7. Waves  

 3.7.1. Wave Assessment Methodology 

 3.7.2. Analysis of Waves 

 3.7.3. Types of Waves 

 3.7.4. Results of Waves 

 3.7.5. Calculation of  Wave Heights 

 3.7.6. Calculation of  Wave Height, Southeasterly direction 

 3.7.7. Calculation of  Wave Height, Southerly direction 

 3.7.8. Calculation of Total Kr 

 3.7.9. Calculation of  Wave Height as Swash Zone 

 3.7.10. Calculation of  Wave Depth When it Breaks 

 3.7.11. Distance at Which Wave Breaks from the Beach 

 3.7.12. Characteristics of Waves at Playa Melchorita 

3.8. Tides  

3.9. Tsunamis 

3.10. Meteorology 

3.11. Physical Aspects of Climatic Changes 

3.12. Physical and Chemical Characteristics of Sea Water 

 3.12.1. Materials and Methods 

 3.12.2. Coordinates of Sampling Points 

 3.12.3. Water Quality, Results and Discussion 

 3.12.4. Sediment Quality, Results and Discussion 

3.13. Biological Conditions 

 3.13.1. Materials and Methods 

 3.13.2. Results and Discussion 

 3.13.3. Red Tides 

3.14. Current and Future Uses of the Sea and Beaches 

3.15. Socioeconomic Factors 
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  4.3.3. Effects on Topography and Bathymetry 

  4.3.4. Effects on Coastal Morphology 
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  4.3.8. Ecological Effects 
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ENVIRONMENTAL IMPACT ASSESSMENT 

OF DREDGING OPERATIONS 

CAMISEA LNG COMPANY 

 

 

 

I. INTRODUCTION 

 

 Background of the project 

 

PERU LNG S.R.L. (PERU LNG) is a company engaged in the performance of hydrocarbon 

activities in Peru, which includes the implementation of a project to export Liquefied Natural 

Gas (“LNG”) to the western coast of North America, using for such purpose Natural Gas 

extracted from the Camisea fields. 

 

To prepare the Environmental Impact Assessment according to the “Guidelines for the 

performance of Environmental Impact Assessments related to projects for dredging operations 

in an aquatic area that is under the jurisdiction of the General Bureau of Harbor Masters’ Offices 

and Coastguards”, in keeping with the provisions set forth in Directorial Resolution No. 0397-

2000/DCG, dated August 29, 2000, PERU LNG contracted with “Servicios de Monitoreo 

Ambiental e Investigación de Impactos”, a company that has been duly registered with the 

General Bureau of Harbor Masters’ Offices and Coastguards, as evidenced by Certificate No. 

44-97, dated November 26, 1997.  

 

To undertake the LNG export project, PERU LNG is planning to build a natural gas liquefaction 

plant and other facilities required to export the liquefied natural gas, on a tract of uncultivated 

land that includes nearly 521 hectares along the Pacific Ocean directly off the South 
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Panamericana Highway, between km. 167 and Km. 170, in the district of San Vicente, province 

of Cañete, department of Lima. 

 

PERU LNG, is planning to build, in front of Playa Melchorita (Melchorita Beach), a Marine 

Terminal and breakwater to accommodate 277 m. long x 43.4 m. wide methane tankers to load 

Liquefied Natural Gas (LNG). 

 

 PERU LNG retained the services of  de Monitoreo Ambiental e Investigacion de Impactos S.A. 

(Registration No. 44-97 DICAPI dated November 26m 1997) for the preparation of this EIA. 

 

 Location 

 

 The marine terminal that PERU LNG plans to build will be located in the area of Playa 

Melchorita, some 15 km south of the city of Cañete, province of Cañete, department of Lima.  

See drawing A-1 Hydro-Oceanographic Study. 

 

1.1 GENERAL BACKGROUND OF THE AREA AND OF THE DREDG ING 

OPERATIONS 

 

1.1.1 AREA 

 

 The Peruvian coast is a strip of land that runs parallel to the coastline and 

includes different landscapes, like fluvial valleys that cross the coast 

transversally from East to West and interfluvial deserts between the valleys, 

giving rise to sub-landscapes like plains or “pampas”, mountains, and dry 

ravines. 

 

 The Peruvian coast is situated between parallels 03°23’ and 18°20’ Latitude 

South.  The coastline extends for over 3,080 km.  The coast, in spite of being 

the smallest region in the country, is home to the largest part of the population, 

Lima being the most important center and home to 27.2% of the national 

population. 
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The Liquefaction Plant Marine Terminal for the export of Liquefied Natural 

Gas will be located on the central coast of Peru, 167 to 170 km. south of Lima, 

in an area called Playa Melchorita, district of San Vicente de Cañete, province 

of Cañete, department of Lima, south of the Cañete River. Playa Melchorita is 

a beach with fine sand that extends in a straight line, its average width ranging 

between 50, 80 and 100 m.  The beach is long and lacks coastal-related 

geographical irregularities, like overhanging formations, sharp ends, rocky 

systems, or other relevant morphological features.  The back or inland side of 

the beach includes two  (2) terraces of non-consolidated material (cliffs), one of 

them being 30 to 40 m. high, where a large amount of firewood, consisting of 

ditch reed, branches and sticks can be seen on the edge of the lower cliff, and 

the other one, 80 to 130 m. high. 

 

There are two beach berms that have been reached by the water when the sea 

has been rough or during high tides. The swash zone is relatively wide, with 3 

to 4 waves breaking in this area.  Two kinds of breakers have been observed: 

surging breakers (70%) and plunging breakers (30%).  Overall, wave action is 

relatively intense and waves can be as high as 4.0 m. when they break.  There 

are no natural shelter areas for vessel mooring, for which reason the project 

contemplates the construction of a breakwater aligned parallel to the coast, 

adjacent to the loading platform. 

 

 Dredging area 

 

 In order to provide easy access to the marine terminal it has been planned to 

build an 800 m long breakwater and dredge a horseshoe-shaped navigation 

channel, up to a maximum depth of 18 m, with a width of 250 m and a length 

of approximately 2250 m. 

 The bottom is flat and sandy without any relevant irregularities. 

 Depths vary between 13 and 15 m. 
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 Dredged material deposit area 

 

 Square shape, 2 km on each side. 

 Flat and sandy bottom without any relevant irregularities. 

 Depths vary between 20 and 32 m. 

 

 The territorial area of the District of San Vicente de Cañete has 513.15 km2, 

which includes a population of 38,057 inhabitants. 

 

 Its boundaries are: 

 North : Districts of San Luis and Imperial 

 East : Districts of Nuevo Imperial and Lunahuana 

 South : District of Chincha 

 West : Pacific Ocean 

 

 Playa Melchorita is located at: 

 South Latitude  : 13º 19’24.5” 

 West Longitude  : 76º 14’31.7” 

 

1.1.2 DREDGING 

 

 PERU LNG has planned to dredge an area adjacent to the loading platform to 

be built at Playa Melchorita, for the purpose of maintaining an adequate depth 

for unloading and loading operations from large tonnage vessels, and thus 

maintain the Terminal operating. 

 

 The access bridge to the LNG loading platform has a planned length of 1300 m 

and is limited by FOUR (04) reasons: 

 

1. The gas must be maintained at a certain temperature to prevent 

evaporation (-163 degrees centigrade); the longer the wharf is the 

greater the heat is inside the pipes, which causes the gas not to arrive in 
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liquid state but to be regasified, not complying with the efficiency of 

the plant and its export facilities. 

2. The height of the storage tanks (about 130 meters above sea level), 

generates stresses that increase the gas temperature. 

3. A depth of 18 meters is required to allow the methane tanker to enter 

and maneuver and thus allow the loading of LNG. 

4. A smaller length of the pile bridge will interrupt to a lesser extent the 

traffic of vessels near the coast. 

 

 Dredging will be carried out using a Leonardo Da Vinci type dredging vessel. 

It is a Cutter Suction Dredger that operates with barges.  It was designed and 

operated by the firm Jan De Nul – Belgium in 1986. 

 

 Furthermore, the bottom sediments of the dredging area will be transported in 

barges towed to the dredged material deposit area, located approximately 8.2 

km West of the loading platform, in order to avoid the sediments returning to 

the area to be dredged and minimize the effects on the marine communities. 

 

 The Leonardo Da Vinci type dredge has the following main characteristics: 

 

 Length:      127.09 m 

 Width:      22.40 m 

 Dredging depth:    32.0 m 

 Draught without load:    5.18 m 

 Suction pipe diameter:    0.9 m 

 Discharge pipe diameter:   0.9 m 

 Diameter of pipes to load barges:  0.9 m 

 Discharge system:    to barges 

 Speed:      11.0 knots 

 Accomodation capacity:   41 people 

 Year of construction:    1986 

 Manufacturer     Jan De Nul – Belgium 
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1.2 JUSTIFICATION 

 

 PERU LNG is a company engaged in the oil business and intends to carry out a project 

to export natural gas from the Camisea fields, which will bring much investment and 

work to the country.  In this sense, PERU LNG has planned to perform dredging 

alongside the LNG loading platform in order to maintain an adequate depth (around 18 

m) to allow a safe operation with vessels having a draught of 11.5 m. 

 

 Morever, it is necessary to perform maintenance dredging to keep the wharf operating 

at all times, and prevent it from closing.  If the wharf should cease to operate, it would 

cause a severe negative impact on the natural gas export business, not only in the area 

but also in the entire country, since many of the socio economic activities are linked to 

the services and employment offered by such exportation. 

 

 Due to their own nature, dredging activities will not cause any significant changes in 

the physical, chemical and biological characteristics of the sea environment.  The 

monitoring of the area will allow verifying compliance with the Limits set forth in the 

General Water Law. 

 

 This project falls under the framework of the purpose of the Peruvian State to 

encourage private investment, promote employment in our country and the right of 

every individual to invest and maintain a healthy environment, adopting the 

corresponding environmental mitigation measures, without disregarding the 

preservation of the landscape and nature, which are mentioned in this assessment. 

 

 The area where the wharf is located is adequate for the development of industrial 

activities.  It is located on the seaside of the so-called Pampa Melchorita, which is 

untilled land located far away from urban areas and approximately equidistant between 

the cities of Cañete and Chincha. 
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 Selection criteria for the location of the marine terminal 

 

 Besides other requirements to determine the location of a port project (accesses, sea and 

weather conditions, activities in the area, facilities in the vicinity, etc.), the following 

safety criteria have also been taken into account for this project. 

  

1. The area is distant from populated centers in a beach area with little traffic. 

2. Protected from sea traffic and from the action of the waves. 

3. Provide sufficiently resistant mooring points. 

4. Use resistant LNG loading arms. 

5. Liaise the LNG Emergency Shut Down system (ESD) of the ship and the 

terminal. 

6. Provide TWO (02) levels for the Emergency Release System for loading hoses 

for each loading arm.  The first step is to shut down the LNG supply and close 

the valve of the lines.  The second step is to disconnect the powered emergency 

release couplers – PERC). 

7. Install a wind speed and direction monitoring system. 

8. Install a stress monitoring system in the mooring liens in the quick escape 

hooks. 

9. Determine the maximum magnitude of the spill, of the gas cloud and of the 

areas free of ignition risks. 

 

 In recent years many projects had difficulties in being implemented for not have given 

due attention to environmental factors; some projects were rejected because they 

threatened natural resources or due to unforeseen costs that have placed and extra 

burden on the initial budget. 

 

 Environmental Impact Assessments (EIAs) are mandatory for all construction projects 

or activities, of a public or private nature, that may result in intolerable damage to the 

environment.  The obligation of conducting these studies is a preventive measure to 

conciliate conservation with development. Environmental Impact Assessments are 

important because the evaluation thereof allows making the timely decision of whether 

or not to go ahead with the project. 
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 The Environmental Impact Assessment will be essentially performed as part of the 

feasibility study.  Taking into account all possible environmental effects that may be 

caused by dredging activities, based on the experience of other similar projects, the 

environmental aspects will qualitatively show all the environmental effects. 

 

 PERU LNG submits the Environmental Impact Assessment (EIA) for dredging 

operations in compliance with the provision set forth in the Text of Administrative 

Procedures of the Navy TUPAM.15001, edition of November 23, 2002. 

 

 This Environmental Impact Assessment has been prepared following the “Guidelines 

for the performance of Environmental Impact Assessments related to projects for 

dredging operations in an aquatic area (sea or any water body) that falls under the 

jurisdiction of DICAPI”, established by the General Bureau of Harbor Masters’ Offices 

and Coastguards of Peru, through Directorial Resolution No. 0397-2000/DGC dated 

August 29, 2002; and complemented by the “Guidelines for the performance of 

Environmental Impact Assessments related to projects for the construction of wharfs, 

loading docks and similar facilities” established by the General Bureau of Harbor 

Masters’ Offices and Coastguards of Peru, through Ministerial Resolution No. 0052-

96/DGC dated March 9, 1996 and Ministerial Resolution No. 0283-96/DCG dated 

October 25, 1996. 

 

 This type of project is also subject to the environmental and international laws adopted 

by Peru.  International agreements and protocols, national laws and other environmental 

standards that are relevant for this type of project are used to assess the effects. These 

rule have been detailed in Chapter 1 of this EIA. 

 

1.3 OBJECTIVES OF THE ASSESSMENT 

 

 The purpose of this EIA is to evaluate the environmental and socioeconomic conditions 

of the area, in order to determine the possible effects that dredging activities and 

depositing of dredged material could have, taking into account the Hydro-
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Oceanographic studies performed, in order to recommend measures that will allow 

mitigating the negative effects on the sea environment. 

 

 To this end, the following parameters were determined in this assessment. 

 

a) General background of the area that will allow determining the main 

socioeconomic activities and their relation with the environment; and the 

design characteristics of the dredging, as well as of the activities related to it, in 

order to determine their possible effects. 

 

b) Characteristics of ocean dynamics (winds, currents, waves and tides) that will 

allow the adequate dilution and dispersion of the wastes and sediments 

discharged into the sea as a result of the continuous dredging plan and 

depositing of dredged material. Likewise, determine the dynamics that may 

influence in changes, modifications or disturbances both in the infrastructure or 

on the sedimentation or erosion processes. 

 

c) Characteristics of the recipient body waters, particularly: temperature, pH, 

dissolved oxygen, DBO (5), suspended solids, nutrients, among others, so as to 

serve as a Baseline Study to determine in the future, the effects that dredging 

and dredge material deposit activities may cause to the environment. 

 

d) Benthonic characteristics of the area, to determine which are the live sedentary 

communities of species that would be directly affected by the discharge of 

waste and dredged material, their resistance or adaptation to the organic 

contaminants and the deductions that may determine the state in which they are 

found. 

 

e) Determine the possible environmental effects in accordance with 

environmental factors (physiographic, oceanographic, sea flora and fauna) and 

anthropogenic factors (population, culture and health), as well as the critical 

points of dredging activities, and their foreseeable effects on aesthetics, public 

health and the ecology. 
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f) Propose the most adequate mitigation measures to minimize the negative 

effects caused by dredging activities and the depositing of dredged material. 

 

g) Identify the parameters for environmental audits, in order to examine and 

verify the environmental effects on the assessed activities as well as everything 

related to the effectiveness of the recommended mitigation procedures for 

adverse effects and see the usefulness of the monitoring system and techniques. 

 

1.4 METHODOLOGY USED 

 

 The development of the study comprised the following stages: 

 

1.4.1 PLANNING 

 

 Was performed taking into account the physiographic, oceanographic and 

bathymetric characteristics in the study area, as well as the effect on currents, 

on the dispersion of sediments or materials introduced in the sea.  It was 

decided to sample NINE (09) hydrographic observation and sampling stations 

in the dredging channel maneuver area. 

 

 Field observations will be made in the surroundings of the future Terminal, in 

order to identify other infrastructure or changes caused by the marine 

dynamics, as well as interviews to different inhabitants, among workers and 

fishermen of the area. 

 

1.4.2 PERFORMANCE 

 

 The field work comprising hydro oceanographic measurements and sampling 

was performed on March 26 and 27, 2003.  Also available was information 

obtained by Gold Associates during the baseline study for the EIA (see Chapter 

3). 
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 During a period of approximately 15 days the existing information on 

oceanographic, hydrographic, geomorphologic, biologic, meteorological and 

socioeconomic conditions of the area related to hydro oceanographic 

measurements and water and bottom sampling, was reviewed and analyzed. 

The following activities were performed:  

 

a) Positioning of observation and sampling stations: 

 

 During planning activities, NINE sampling stations were determined, 

using a bathymetric chart of the area at a scale of 1:000,000 prepared 

by the Hydrography and Navigation Bureau of the Navy and the charts 

provided by the Company and the Hydro oceanographic study.  A 

Geodesic GPS was used to locate the stations, taken on board a 

outboard motor boat known as “chalana” used for the sampling.  The 

information on depths of the sampling stations was determined through 

sounding and the tide effect was corrected. 

 

b) Sampling: 

 

 Samples for temperature and salinity were gathered using Niskin 

bottles on the surface and every meter in depth. Additionally, samples 

were collected to determine dissolved oxygen, DBO(5), suspended 

solids and nutrients, on the surface and at different depth levels. 

 

 Plankton samples for phyto and zooplankton analyses were extracted 

during a 5 minute trip at a speed of 2 knots, with a plankton net, in the 

dredging area and in the dredged material deposit area. 

 

 The main equipment used were the following: 

- Thermometers 

- Plankton nets 

- Niskin Bottle 

- Geodesic GPS 
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- Valeport Current Meter 

- Outboard motor boat 

- Sounding line 

- Photo camera 

- Cellular phone 

- Compass 

- Van Veen Dredge 

 

c) Determination of the dynamic and meteorological characteristics of the 

area: 

 

 Winds:  

 The wind speed and direction characteristics were obtained from 

monthly weather reports on surface, from the Meteorological Station 

of the Airport managed by CORPAC in Pisco, and correlating it for the 

analysis, with the general circulation of the atmosphere of the area of 

interest.  Winds were also recorded during the field work.  It is 

important to note that the Pisco information is applicable to the study 

area both due to its closeness (60 km) and the large data period 

available. 

 

 Tides: 

 To determine the characteristics of the Tide the 2003 Tide Charts 

edited by the Hydrography and Navigation Bureau of the Navy for the 

Ports of Callao and Pisco were used. 

 

 Waves: 

 The observation of waves, to determine their characteristics in height 

and period, was made visually in the study area during the field work, 

as well as using the wave statistics in Ventanilla registered by the 

Ministry of Fisheries.  It is important to point out that the Ventanilla 

information is applicable to the study area both due to its closeness (60 

km) and the large data period available. 
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 Currents: 

 Surface and subsurface currents were measured taking into account the 

Moon phases and the status of the high water and low water.  To this 

end, a number of stations were established following the Euler method, 

and the existing statistics on the area were used. 

 

1.5 SCHEDULE OF THE EIA 

 

 The Environmental Impact Assessment was conducted between March and June 2003. 

Following is the schedule: 

 

SCHEDULE OF THE PREPARATION OF THE ENVIRONMENTAL IM PACT 

ASSESSMENT 

MARCH AND APRIL 2003 (NUMBER OF DAYS) 

 

ACTIVITY 1 st 

Week 

2nd 

Week 

3rd 

Week 

4th 

Week 

5th 

Week 

6th to 8th 

Week 

9th to 12th 

Week 

Receipt/analysis of 

documentation  

X       

Monitoring  X X X    

Analysis of Samples in 

the Field 

 X X X    

Office Work (graphs, 

charts tables) 

    X X X 

Analysis of Data   X X X X  

Preparation of  

Preliminary Report 

      X 

Preparation of Final 

Report 
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II. DESCRIPTION OF THE DREDGING PROJECT 

 

 2.1 GENERAL 

  

 For the purpose of using a basic technical language in the development of the 

assessment, following are some definitions, concepts and criteria involved in the 

Dredging work. 

 

2.2.1 DEFINITIONS 

 

- Dredge: A vessel equipped for water excavation. (See attached table 

containing detailed information on the dredge). 

 

- Dredging: Excavation work using a Dredge. 

 

2.1.2 OBJECTIVES OF THE DREDGING 

 

- Removal of Material: Construction of new Ports, Access Channels, 

excavation of trenches for submerged pipes, sea foundations, port 

maintenance, channels in rivers and dams. 

 

- Material Fill: Fitting out of new land for port, industrial and 

agricultural use. Fill the foundations of the breakwater, caissons and 

submerged pipe lines.  Coastal protection, establishment of dikes and 

feeding of beaches in erosion. 

 

- Exchange of Materials: Excavation and removal of materials unfit for 

foundations and replacement for material adequate to support water 

structures. 

- Gaining of Materials: To obtain construction aggregates, extracting 

minerals from the seabed and riverbed. 
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2.1.3 DREDGING PROCESS 

 

 The mechanisms involved in the Dredging process may be classified in 

the following phases: 

 

- Prior Treatment: Usually applied in rocky bottoms, consists of 

fragmenting the material before carrying out the Dredging 

itself.  This is done either by blasting or with the use of special 

drop hammers. 

 

- Extraction: This phase implies the movement of the soil from 

its original position, whether or not it has been subject to prior 

treatment and the delivery thereof to the means of 

transportation. 

 

 Frequently both operations are combined, the first one 

disintegrates or displaces the material and the second one 

moves it. 

 

- Transportation: This phase covers the movement of material 

from the Dredging site to the place where dredged material 

will be deposited. 

 

- Disposal: Discharge of dredged material to the established 

areas or sites. 

 

 

2.1.4 CLASSIFICATION OF DREDGES 

 

 There area basically three types of Dredges: Mechanical, Hydraulic 

and Pneumatic. 
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 Mechanical dredges are characterized because the extraction and 

transportation do not depend on the induction of a water flow or 

current, performed through a direct mechanical action and hoisting to a 

special barge (dump scow) or an own hold. 

 

 Hydraulic dredges may be of pure suction, are efficient in dredging 

loose granular material and are characterized because the extraction 

and transportation process directly depends on inducing a water flow 

through the use of hydraulic pumps, disintegrating the material on the 

basis of its erosive capacity.  Another type of hydraulic dredges are 

those equipped with a cutting head adjacent to the suction mouth.  In 

this way, the material is removed or cut, making it fit for hydraulic 

transportation.  

 

 Pneumatic dredges basically consist of a rigid pipe, the upper end of 

which remains in the open air and the lower end remains in contact 

with the bottom.  Afterwards, through the use of a group of 

compressors of high pressure and flow, air is injected in the pipe 

through the use of nozzles placed near the bottom.  In this way, an air 

piston is created that rises rapidly through the pipe, inducing the 

entrance of water that drags sediments.  The mixture moves to the end 

of the pipe on the surface where it is discharged. 

 

 Following is a brief description of the most important types of 

Dredging Equipment: 

 

2.1.4.1 Mechanical Dredges: 

 

- Grab Dredger: This dredge basically consists of a crane 

mounted on a barge and equipped with a dredging clam shell. 

 

 It is particularly adequate to excavate loose and non-cohesive 

material, and every type of sea waste.  It also has the 
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advantage of being able to work in restricted areas, near 

wharves and breakwaters.  It is not adequate to dredge 

deposits of very soft material, where the material would be 

washed during hoisting, or very compact deposits, since it 

does not have sufficient penetration capacity. 

 

- Bucket Dredger:  Consists of a dredge equipped with an 

endless chain of scoops or buckets, which move from the 

cutting point to a point above the water surface. Each scoop or 

bucket excavates its own load, transports it over the surfaces 

and discharges it by rotating around the highest point if its trip.  

It has a continuous work cycle and its intensively used in the 

commercial exploitation of sand and gravel, as well as in the 

recovery of various minerals and precious metals. 

 

- Dipper Dredger: This type of dredge may be essentially 

described as a mechanical shovel mounted on a vessel.  Its 

main advantage lies on the intense force it may exert with the 

shovel to pull the material to be extracted.  Its use is adequate 

for the excavation of compact and hard material, rocks and 

other solid formations after being dynamited, taking into 

account their size. It may be said that this dredge takes care of 

materials of great size, thus reducing unnecessary blasting. 

 

2.1.4.2 Hydraulic Dredges: 

 

- Trailing Hopper suction dredger: This dredge operates 

navigating, it has a dredging pump and a suction pipe with an 

adequate head that moves when it comes in contact with the 

bottom in the dredging area, aspiring a mixture of water and 

materials to the pump, from where it is driven to the dredge’s 

hopper.  Once it is full, the dredge travels at full speed to the 

discharge area in deep waters, where the bottom doors of the 
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hopper open and the dredged material is discharged.  These 

dredges are adequate for maintenance and improvement work, 

in docks and access roads to ports, where the traffic will 

probably not allow the use of stationary dredges. 

 

- Suction Cutter: This dredge basically consists of a centrifugal 

dredging pump, with a suction pipe that reaches the excavation 

area where it has been equipped with cutting head (rotary 

blade).  This blade cuts the material which is later aspired by 

the dredging pump, transported to the stern of the ship and 

taken to the discharge area through a flowline.  This Dredge is 

the most versatile of all and is the one most widely used.  

These Dredges can efficiently excavate and pump any type of 

alluvial material, such as compact deposits of clay and peat.  

Large and more powerful equipment is used to dredge coral 

reefs and softer types of basalt and limestone, without the need 

of prior blasting. 

 

 This type of dredge operates with a group of loading barges 

with tugboats. 

 

 The Suction Cutter was selected for this project. 

 

MECHANICAL DREDGES HYDRAULIC DREDGES 

GRAB DREDGER TRAILING HOPPER 

SUCTION DREDGER 

SUCTION CUTTER 

With cutting head Scoops or train of scoops or 

shovels Aspiration with a pump 

Crane mounted on a barge Has a hopper Operates with barges and 

tugboats 

Requires a tugboat Self driven 

Inadequate  for soft material Ideal for soft and alluvial material 

For restricted areas For entry to ports 
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2.2 DREDGING EQUIPMENT 

 

2.2.1 DREDGING VESSEL (D/V) WITH CHARACTERISTICS SI MILAR TO 

THOSE OF LEONARDO DA VINCI D/V. 

 

 This suction cutter operates with loading barges and was designed and 

manufactured by Jan De Nul – Belgium 

 

2.2.1.1 Technical Brief 

 

Discharge system:   to barges 

Speed:     11.0 knots 

Accommodation capacity:  41 people 

Year of construction:   1986 

 

Dredge Pump 

Make:     Standard Type 

Capacity Lt/sec:   7,000m3/hour 

- Suction pipe diameter:   0.9 m 

- Discharge pipe diameter  0.9 m 

- Barge loading pipe diameter  0.9 m 

 

Dredging-Vessel Hull 

Total length:    127.09 m 

Width:     22.40 

Draught w/o load:   5.18 m 

 

Dredging depth 

Up to 32 m 

 

Sanitary waste tank 
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 According to port regulations, it has a sediment tank which allows storing 

excreta to be later discharged outside the port area. 

 

 Fuel and lubricant consumption 

 

 Per an 8-hour dredging shift it is estimated that the total consumption of D2 

fuel is 1600 gallons and the total consumption of lube oil is 40 gallons. 

 

 Barges 

 

 According to the requirements of the Dredging Vessel, two barges will be used 

to transport the dredged material to the area designated as deposit, with an 

estimated capacity of 6,000 tons each, operated by 4 crew members each and 

mobilized with the support of a tugboat. 

 

 2.2.1.2 Work Methodology 

 

 Main characteristics: 

 

 This Dredging equipment is a self-propelled vessel equipped with an 

articulated suction pipe.  

 

 Designed to be dragged by the sideboard, suspended by trestles and winches, 

this suction pipe has a dragging head in the lower end which moves when it 

comes in contact with the bottom.  The upper end is connected through the hull 

with the dredging pump that creates the suction, aspiring a mixture of water-

sediments that is then driven to the barges.  The characteristics of this Dredging 

equipment have been given in the preceding Technical Brief. 

 

 A very important device in this equipment is the so-called swell compensator, 

the purpose of which is to keep the dragging head in contact with the bottom, 

compensating the movement of the vessel by the action of the waves and other 

phenomena. This device acts in the cable that suspends the suction pipe near 
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the head, and consists of a hydraulic piston that retains or lets go of the cable as 

required.  This device benefits the dredging process since by keeping the head 

next to the bottom it prevents pure water from entering and also sudden blows 

on the winch system. 

 

 The capacity of this type of dredge is the volume of the hopper of the barges 

where the water-sediment mixture is deposited, which constitutes the 

productive unit. The volume of the hopper may change through the spillway 

gates located on both sides of the hopper near the stern. 

 

 Excavation technique: 

 

 This dredge works under the principle of a very high pressure water jet that 

comes out of a multiple-unit tube which erodes the bottom and simultaneously 

suctions the material so removed. 

 

 This Dredging Vessel has two types of suction heads of the so-called IHC type, 

consisting of a mobile visor that adapts to the bottom and the separation of it 

from the bottom is regulated by two skids.  The opening changes on land to 

obtain maximum production.  This head of general use, suitable for sludge, silt, 

sand and gravel. 

 

 Another type is the so-called California head, recommendable for sandy 

bottoms.  This head has a series of metallic blocks on the bottom which form a 

number of tunnels when they come in contact with the bottom through which 

the water enters at very high speed dragging sediments.  

 

 From the excavation technique of this Dredging equipment it is inferred that it 

is particularly suitable for dredging operations where the bottom material is 

relatively loose. 
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 An important advantage of this Dredging equipment is that it can work in areas 

where there is traffic of ships, since it does not have stationary work or pipe 

lines that disturb the traffic. 

 

 Once the extracted material has been transferred to the barges through large 

hoses, they are pulled by tugboats to the dredged material deposit area, where 

the material is discharged through the bottom gates. 

 

 This process of filling the hopper has two extreme situations. Once the hopper 

is filled with the water-sediment mixture driven by the pump: 

 

• If the sediments are too small and of very slow sedimentation, it is not 

convenient for the barge hoppers to overflow since the entrance of material 

would be practically the same as the exit. 

 

• If the sediments are medium or large, with fast sedimentation, it is 

convenient to overflow the barge hoppers since the settlement of particles 

will allow little material to be lost in the overflow.  The optimum period of 

overflow must be determined in each specific case, through the use of the 

load recorder. 

 

 Approach Method: 

 

 This Dredge dredges through a brush-type action, navigating through the 

Dredging area, which as far as possible should have a long length in relation to 

the ship’s length, in order to minimize turns until reaching the barge hoppers. 

 

 Extraction is performed through a number of furrows, the width and depth of 

which depend on the size of the dragging head and bottom consistency. 

 

 Work cycle: 

 

 The Dredging cycle for this equipment consists of the following stages: 
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 1.1 Be positioned at one end of the Dredging area, lower the suction pipe, 

turn on the Dredge pump, contact the bottom. 

 

 1.2 Navigate dredging through the Dredging area, fill the barge hoppers 

and rise the suction pipe. 

 

 1.3 Sail the barges to the dredged material deposit area. 

 

 - Discharge the barge hoppers through the bottom gates. 

 

 1.4 Sail to the Dredging area. 

 

 As it may be noted, the Dredging period itself, pumping, is intermittent, and 

depending on the distance at which the dredged material deposit area is located, 

the time used in the transport and return trip may be an appreciable percentage 

of the entire cycle. 

 

 2.2.1.3 Project Production 

 

 The material to be dredged consists of medium and fine sand particles with 

sludge, with a diameter of less than 50 micra; therefore, it is not convenient to 

overflow the hopper. 

 

 The distance between the loading platform (dredging area) and the dredged 

material deposit area is approximately 6.5 km, which distance will have to be 

traveled by the barges and their tugboats.  This is a relatively long distance.  

Therefore, the motors must be adjusted and the hull cleaned, in order to obtain 

a good speed. 
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INFORMATION ON THE DREDGING OPERATIONS FOR THE ENTRANCE CHANNEL TO THE 

MARINE TERMINAL PLANNED BY PERU LNG AT PLAYA MELCHORITA – 

CAÑETE - LIMA 

 

Proposed Leonardo Da Vinci type vessel 

 Length:      127.09 m 

 Width:      22.40 m 

 Dredging depth:    32.0 m 

 Draught without load:    5.18 m 

 Suction pipe diameter:    0.9 m 

 Discharge pipe diameter:   0.9 m 

 Diameter of pipes to load barges:  0.9 m 

 Discharge system:   to barges (2 of 6,000 tons each) 

 Speed:      11.0 knots 

 Accommodation capacity:   41 people 

 Year of construction:    1986 

 Manufacturer     Jan De Nul – Belgium 

 Total dredging volume:    3,000,000 cubic meters 

 Volume per 6-day week:   125,000 cubic meters 

 Volume per 12-hour day:   21, 000 cubic meters 

 Time of dredging 7,000 m3:  3 hrs. for each of the 3 loads 

 Time of discharge of 7,000 m3:  1 hr. for each of the 3 unloadings 

 Sediments to be dredged:  Medium and fine sand with sludge 

 Maximum swell in work area:  2 meters high 

 Maximum swell to operate the dredge: 2.5 meters high 

 Type of dredge:    Suction Cutter 

 Size of dredge:    Medium 

 Dredged material deposit site:  8.2 km from dredging area 

 From of dredging:   Navigating as slow speed. 

 Dredging period:   23 to 24 weeks (with a larger 

      Dredge dredging time is reduced) 

 Nearest point where dredge 

 is available:    The Caribbean 
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 There are several methods to determine the productivity of this Dredging 

equipment: 

 

• Instrumental: through the use of various sensors and totalizers. 

• Through direct measurement in the hopper on route to the dredge material 

deposit area. 

• Through bathymetric surveys performed in the Dredging area. 

 

 The hopper measurement system is normally used. In this case, there is 

practically no material settled since very fine materials are being dredged.  

There is, however, a water-sediment mixture of variable density in the vertical.  

Three samples are taken at half water depth and then the average density is 

determined and the sediments in suspension are calculated. 

 

 2.2.1.4 Crew of the D/V and Work System 

 

 Crew of the D/V during Dredging Operations: 

 

 Full-time staff: 

 - Master 

 - Chief Engineer 

 

 Shift crew: 

 - 1 Pilot 

 - 1 Steersman 

 - 1 Dredger 

 - 1 Motorist 

 - 2 Greasers 

 - 1 Electrician 

 

 The day shift consists of: 

 - 1 cook 
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 - 1 Steward 

 

 Duties of the D/V crew: 

 

 Following is a brief description of the duties of the Dredging Vessel crew 

members: 

 

 Master:  Is directly responsible for the entire operation of the Dredging Plant.  

Must enforce the dredging plan.  Through the use of subordinates must control 

all dredging equipment activities.  Is also responsible for all operations on 

board. 

 

 Chief Engineer: Is responsible for the operation of all the equipment and 

machinery at the Dredging Plant.  Must schedule and enforce all preventive 

maintenance work and direct corrective maintenance work. 

 

 Pilot:  Directly responsible for Dredging Vessel maneuvers. 

 

 Steersman: Operates the steering wheel of the vessel as per the pilot’s orders. 

 

 Dredger: Is in charge of operating the Dredge pump and the suction pipe, 

through the use of various instruments monitors the dredging process.  The 

purpose of the Dredger is to obtain maximum productivity during the time the 

Dredge is operating. 

 

 Motorist: Controls the operation of internal combustion motors during the 

operation of the Dredging vessel. 

 

 Greaser: Works under the direction of the motorist and remains in the engine 

room, checking the correct operation of the engines by reading the various 

sensors. 
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 Electrician: Responsible for the correct operation of generators, electric 

command switchboard, lighting system, various electrical equipment.  In 

charge of preventive and corrective maintenance of the Dredger’s electric 

system. 

 

 D/V crew while it stopped: 

 

 In accordance with the provisions of the Harbor Master’s Bureau, whenever the 

Dredging Vessel is inactive, whether anchored or moored. 

 

 The minimum crew on shift on board is: 

 

 - 1 pilot 

 - 1 steersman 

 - 1 motorist 

 - 1 greaser 

 

 Work shifts: 

 In principle, this Dredger is designed to work continuously 24-hours per day; 

with scheduled stoppages for preventive maintenance and dry dock.  To this 

end, there is accommodation on board for 41 crew members. 

 

 Presently, this team works normally two 8-hour shifts per day. That is, 16 hours 

per day, from Monday through Sunday.  The two Dredging shifts are from 

07:00 hours to 15:00 hours and from 15:00 hours to 23:00 hours.  The 

minimum safety ships works between 23:00 hours and 07:00 hours. 

 

 On certain occasions, depending on the needs, three 8-hours daily shifts may be 

established; that is 24 hours per day. 
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2.3 DREDGING PLAN 

 

 The dredging and deposit of dredged material area facing Playa Melchorita has no 

natural shelter.  Therefore, at times the strong swell may make activities difficult. It has 

been established that under normal conditions of the sea, the swell may reach maximum 

heights of 2.0 m, the maximum swell to operate the area being 2.5 m high. 

 

 The sediments to be dredged are typified as medium and fine sand with sludge. 

 

 The objective of the Dredging plan is to keep an operating depth of 18 m in the access 

channel and maneuver area of the dock, thus allowing unrestricted access of and service 

to vessels. 

 

 With the Leonardo Da Vinci D/V it has been contemplated to dredge 3,000,000 m3 in 

approximately 23 to 24 weeks, with daily 12-hour workdays, in the entrance channel 

and maneuver area.  This material will be transported in barges, 6.5 km west of the 

dredging area, where it will be discharged in such a way so as to minimize the impact 

(speed and volume). 

 

 The deposit area of dredged material has been located west of Playa Melchorita in an 

area free of anchoring berths, having a depth on the order of 30 meters and the 

coordinates set forth in drawing C1 of the Hydro Oceanographic Study. 

 

2.4 SCHEDULE OF DREDGING ACTIVITIES 

 

 The performance of Dredging work in the area of interest requires the implementation 

of a number of activities in connection with the dredging equipment. 

 

• Prior to the arrival of the LEONARDO DA VINCE D/V: 

 

- Navigation and operating permit granted by DICAPI. 

- Designation of personnel in charge of providing logistic and operational 

support, for the performance of dredging. 
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- Inspection and adaptation of the Navigation Aids existing in the area: 

Navigation charts, Tide Tables, signaling buoys. 

- Installation of Navigations Aids to support dredging, buoys, alignments on 

land, marking of dredging areas and their boundaries. 

- Designation of support boat. 

- Performance of Initial Bathymetric Survey. 

 

• During Dredging: 

 

- Updating of Navigation Aids to Support Dredging Work, according to 

progress made. 

- Permanent coordination with the Engineering Area of PERU LNG, in 

connection with the performance of Dredging Work. 

- Logistic Support: fuel, spares, technical services, etc. 

- Bathymetric control levels (every 3 months). 

 

• Upon completion of dredging work: 

 

- Final Bathymetric Survey 

- Disassembly of Navigation aids to support dredging work. 

- Report to DICAPI. 

 

2.5 SIGNALING METHODS 

 

 2.5.1 FOR THE DREDGER 

 

a) Conventional signaling for a vessel of more than 100 m in length, masthead 

light, port – starboard lights, approach light, all horizon light. 

b) Signal of vessel dredging, signal of vessel with restricted maneuvers as 

provided for in the nautical signaling regulations. 
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2.5.2 FOR BARGES 

 

a) Conventional signaling for a vessel of more than 50 m in length, masthead 

light, port – starboard lights, approach light, all horizon light. 

 

2.5.3 FOR TUGBOATS 

 

a) Conventional signaling for a vessel of more than 50 m in length, masthead 

light, port – starboard lights, approach light, all horizon light. 

 

2.6 SIGNALING OF DREDGING CHANNEL 

  

The relevant provisions that deal with this subject are contained in the HIDRONAV-38 

Nautical Signaling Regulations, 1985 edition, issued by the National Bureau of 

Hydrography and Navigation.  The proposed signal satisfactorily complies with Article 

301 of Chapter III of the Regulations. 

 

2.6.1 General 

 

• To install signals along the proposed Marine Terminal entry and exit dredged 

channel, the project calls for the installation of a system consisting of TWELVE 

(12) signaling buoys.   TWO (02) of them will be positioned ONE (01) mile off the 

coast, on the seaward side, both at the entry to and exit from the channel, EIGHT 

(08) will be placed in the channel itself, of which SIX (06) will be placed on the 

sides of the dredged channel (4 buoys and 2 piles), and the remaining TWO (02) 

piles will be positioned in such a way that, together with TWO (02) channel buoys 

and TWO (02) approach buoys, will define the entry to and exit from the channel.  

See Drawing B-4. 

 

• The TWO (02) approach buoys will be painted white and will have a white light  

and will be pen or crowbar-shaped. 
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• From the EIGHT (08) channel buoys, FOUR will be painted green and will have a 

green light, and FOUR (04) will be painted red and will have a red light. 

 

• From the FOUR (04) green buoys (portside), ONE (01) will be pile-shaped and 

THREE (03) will be pen- or crowbar-shaped and will have a conical green mark on 

top. 

 

• From the FOUR (04) red buoys (starboard side), ONE (01) will be pile shaped and 

THREE (03) will be pen- or crowbar-shaped and will have a conical red mark on 

top. 

 

• The TWO (02) complementary leading buoys (piles) will be made of fiberglass-

cased concrete piles. 

 

2.6.2 Characteristics of channel approach and exit buoys 

 

S-7 (A)  Approach buoy, heading angle 060° 

S-8 (B)  Exit buoy, heading angle 220° 

 

Tideland SB-285P or similar pen-shaped buoys (crowbar-shaped) 

 

Buoy description: 

 

Shape   : Cylindrical, double nun  

Total height  : 2.50 m. 

Height of tower assembly : 1.23 m. 

Cylinder height  : 0.585 m. 

Height of lower nun : 0.685 m. 

Greatest diameter  : 0.87 m. 

Material   : Plastic reinforced with fiberglass 

Color   : White 
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Light description: 

 

Color   : White 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of Light  : 2 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 

 Anchorage  : 20 m. of ½¨galvanized steel cable with ½” shackles  

and an anchor weight of 200 kg. 

 

Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes in the dredged channel are still to be confirmed with the DHN.  

Different blinking lights will be used in order to make it easier to identify the different 

buoys. 

 

2.6.3 Characteristics of channel buoys 

 

 

a. Pen-type buoys (spar) in the dredged channel: 

 

A-1 (C )  Entrance buoy, northern side. 

A-24 (D)  Entrance buoy, southern side. 

A-17 (O)  Exit buoy, northern side. 

A-16 (P)  Exit buoy, southern side. 

A-22 (G)  Channel buoy, curved path on southern end, entrance side 

A-19 (L)  Channel buoy, curved path on western end, exit side 
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Buoy description: 

 

Shape  :  Cylindrical, double nun  

Total height  : 2.50 m. 

Height of tower assembly : 1.23 m. 

Cylinder height  : 0.585 m. 

Height of lower nun : 0.685 m. 

Greatest diameter  : 0.87 m. 

Material   : Plastic reinforced with fiberglass 

Color   : Red light on the starboard side and green light on 

the port side of the channel. 

 

 Description of Tideland SB-285P or similar light: 

 

 Color   : Red light on the starboard side and green light on  

the port side of the channel. 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of light  : 2 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 

 Anchorage  : 20 m. of ½¨galvanized steel cable with ½” shackles  

and an anchor weight of 200 kg. 

 

Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes in the dredged channel are still to be confirmed with the DHN.  

Different blinking lights will be used in order to make it easier to identify the different 

buoys. 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  6 
______________________________________________________________________________________ 
 

 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

40 

 

b. Dredged channel piles: 

 

A-2 (E)  Channel buoy, curved path on northern end, entrance side 

A-14 (M)  Channel buoy, curved path on eastern end, exit side 

 

Pile description: 

 

Shape   : Cylindrical 

Elevation above sea level : 5.0 m. 

Material   : fiberglass-cased concrete 

Color:   : Red on the starboard side and green on the port side  

of the channel. 

 

 Description of Tideland ML-140 or similar light: 

 

Color   : Red light on the starboard side and green light on  

the port side of the channel. 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of light  : 2 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 

  

Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes in the dredged channel are still to be confirmed with the DHN.  

Different blinking lights will be used in order to make it easier to identify the different 

buoys. 
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c.    Dredged channel entry and exit leading buoys 

S-5 (F)  entry leading buoys, includes RACON 

S-6 (N) exit leading buoys 

 

Buoy description 

 

Shape   : Cylindrical piles 

Elevation above sea level : 13.0 m. 

Material   : Fiberglass-cased concrete 

Color   : White 

 

Light description: 

 

Color   : White 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of light  : 3 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 

 

Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes in the dredged channel are still to be confirmed with the DHN.  

Different blinking lights will be used in order to make it easier to identify the different 

buoys. 
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2.7 SIGNALING IN THE DREDGED MATERIAL STORAGE AREA 

 

The relevant provisions that deal with this subject are contained in the HIDRONAV-38 

Nautical Signaling Regulations, 1985 edition, issued by the National Bureau of 

Hydrography and Navigation.  The proposed signal satisfactorily complies with Article 

301 of Chapter III of the Regulations. 

 

 In order to signal the FOUR (04) vertices in the area to be used to store the material 

dredged from the navigation channel at the proposed Marine Terminal, it has been 

contemplated to install  ONE (01) signaling buoy at each vertex, as per the following 

characteristics: 

 

 Buoy description: 

 

Shape   : Cylindrical, double nun 

Model   : P-2ST 

Total height  : 2.50 m. 

Height of tower assembly : 1.23 m. 

Cylinder height  : 0.585 m. 

Height of lower nun : 0.685 m. 

Greatest diameter  : 0.87 m. 

Material   : Plastic reinforced with fiberglass 

Color   : Yellow 

Marks on the hull  : M-1 through M-4, in black 

 

Description of Tideland SB-285 or similar light: 

 

Color   : Amber 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of light  : 2 nautical miles (Atmospheric Transparence Factor   

0.75) 
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 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 

Anchorage  : 25 m. of ½¨galvanized steel cable with ½” shackles  

and an anchor weight of 200 kg. 

 

Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes at the vertices of the square-shaped storage area are still to be 

confirmed with the DHN.  Different blinking lights will be used in order to make it 

easier to identify the different buoys. 

 

 The above-described nautical signaling devices comply with the provisions set forth in 

Articles 108, 205.a.4 and 205.b of the Nautical Signaling Regulations, HIDRONAV-38, 

2nd edition, 1985, and will be installed in order to serve as a point of reference to avoid 

the performance of trawl fishing and other activities that may be affected by the 

material deposited at the bottom of the sea within the area indicated above 

  

2.8 SAFETY MEANS AND EQUIPMENT IN THE DREDGE AND TU GBOATS 

 

 2.8.1 SAFETY IN THE DREDGE 

 

 The Dredge has various devices and equipment against the different situations that may 

endanger the safety of workers and systems. 

 

a) Against Noise: 

 All personnel working the in the machine room and in the dredging pump will 

wear ear protection against noise at all times. 

  

b) Against Fire:  The following equipment exists: 

- CO2 station, fire fighting system 

- Sea water circuit driven by an independent pump. 
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- General fire pump that sets off automatically when the CO2 system valve 

booth is opened. 

- Portable extinguishers 

- Water stations with sleeves 

- Firefighting procedures 

 

c) Against hydrocarbon spills and others: 

 Contingency plan for inside and outside spills, approved by the respective 

Harbor Master’s Office. 

 

d) Against Accidents: 

- Hard hat 

- Safety boots 

- Safety goggles 

- Adequate clothing 

- Procedure for man in water 

- Procedure for collision 

- Light and smoke buoys, to indicate emergencies 

 

e) Communications (referential models and makes are indicated) 

 

e.1)  VHF FURUNO FM 8500 Radio, permanently on channel 16, to 

communicate with the coastal harbor master. 

e.2) VHF MOTOROLA TRITON II Radio, permanently on channel 

68(70). 

e.3) FURUNO MF DSC Radio con receptor DSG-GA. 

e.4) FURUNO SSB TRANSCEIVER FS 1562-15 Radio (short wave 

nationwide) 

 

f) Navigation equipment (referential makes and models are indicated): 

 

f.1) Old JRC NCZ-738 Radar. 

f.2) KODEN MD-3641 Radar with external screen, new. 
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f.3) GPS equipment. 

f.4) JRC JFE-5705 Ecosound. 

 

g) Sanitary Services: 

g.1) Individual cabins with full bathroom each, assigned to the master and 

chief engineer. 

g.2) Four individual cabins with own wash basin. 

g.3) Bunk bed cabins for two crew members. 

g.4) One common bathroom with 2 w.c., 2 showers and 4 wash basins. 

g.5) One hot water installation for showers and wash basins. 

 

h) Man in water: 

h.1) Emergency procedure verified by harbor master. 

h.2) Life savers conveniently located on deck. 

h.3) Individual life jackets for all crew members. 

h.4) There are life boats with a capacity for 26 people each, one of them has 

a motor and the other oars, placed on each band with adequate devices 

to be placed in the sea; each boat has a first aid kit, sail, fishing 

equipment, rations of water, cookies, vegetable oil, flare lights and two 

life savers. 

 

i) Number of People and Functions in the Dredge (Meal Shifts): 

 

 The attached document specifies the crew members and their functions. 

 As regards meals, the Dredging Vessel has full kitchen and dining facilities for 

the higher staff and crew members.  Therefore, all crew members take their 

meals on board. 

 

 With regard to accommodation, crew members on resting shifts are 

accommodated on land. 
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j) Insurance: 

 

 All crew members are protected by an all-risk insurance policy. 

 

 All these actions are contemplated in the Contingency Operations Plan. 

 

2.8.2 SAFETY IN THE TUGBOATS 

 

 The tugboats have various devices and equipment against the different situations that 

may endanger the safety of workers and systems. 

 

a) Against Noise: 

 All personnel working the in the machine room will wear ear protection against 

noise at all times. 

 

b) Against Fire:  The following equipment exists: 

- CO2 station, fire fighting system 

- Sea water circuit driven by an independent pump. 

- General fire pump that sets off automatically when the CO2 system valve 

booth is opened. 

- Portable extinguishers 

- Water stations with sleeves 

- Firefighting procedures 

 

c) Against hydrocarbon spills and others: 

 Contingency plan for inside and outside spills, approved by the respective 

Harbor Master’s Office. 

 

d) Against Accidents: 

- Hard hat 

- Safety boots 

- Safety goggles 

- Adequate clothing 
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- Procedure for man in water 

- Procedure for collision 

- Light and smoke buoys, to indicate emergencies 

 

e) Communications (referential models and makes are indicated) 

 

e.1)  VHF FURUNO FM 8500 Radio, permanently on channel 16, to 

communicate with the coastal harbor master. 

e.2) VHF MOTOROLA TRITON II Radio, permanently on channel 

68(70). 

e.3) FURUNO MF DSC Radio con receptor DSG-GA. 

e.4) FURUNO SSB TRANSCEIVER FS 1562-15 Radio (short wave 

nationwide) 

 

f) Navigation equipment (referential makes and models are indicated): 

 

f.1) Old JRC NCZ-738 Radar. 

f.2) KODEN MD-3641 Radar with external screen, new. 

f.3) GPS equipment. 

f.4) JRC JFE-5705 Ecosound. 

 

g) Sanitary Services: 

g.1) Individual cabins with full bathroom each, assigned to the master and 

chief engineer. 

g.2) Bunk bed cabins for two crew members. 

g.3) One common bathroom with 2 w.c., 2 showers and 4 wash basins. 

g.4) One hot water installation for showers and wash basins. 

 

 

h) Man in water: 

h.1) Emergency procedure verified by harbor master. 

h.2) Life savers conveniently located on deck. 

h.3) Individual life jackets for all crew members. 
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h.4) There are life boats with a capacity for 6 people each, one of them has 

a motor and the other oars, placed on each band with adequate devices 

to be placed in the sea; each boat has a first aid kit, sail, fishing 

equipment, rations of water, cookies, vegetable oil, flare lights and two 

life savers. 

 

i) Insurance: 

 

 All crew members are protected by an all-risk insurance policy. 

 

 All these actions are contemplated in the Contingency Operations Plan. 

 

2.9 FACILITIES CONSIDERED TO RECEIVE OILY WASTES, W ASTE WATER 

AND GARBAGE FROM VESSELS 

 

 Activities involving dredging operations will not contaminate water or beaches. 

 

 The contamination of the surface by grease, oil and floating bodies resulting from 

discharges from the vessels’ motors must be avoided. 

 

 For oily wastes, vessels must have waste storage tanks on board, which will be 

unloaded upon arrival to the Terminal and taken to a safe place, avoiding contamination 

of the environment by a poor disposal of these wastes. 

 

 Solid wastes from vessels will be collected in plastic bags, and will be unloading at the 

wharf and disposed of as described in chapter 2 of the EIA 

 

 PERU LNG will also have tanks on land exclusively to store the wastes from the 

vessels, including solid wastes from the vessels.  The capacity of these containers in 1 

MT. 
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2.10 MEANS AND EQUIPMENT TO PREVENT CONTAMINATION O F THE 

WATER AND SEAS WITH ORGANIC AND INORGANIC WASTES 

 

 Periodically, petroleum and oil solid wastes will be taken to land in drums for final 

disposal.  To this end, the utility dock will have rolling containers to be transported to 

the plant for final disposal. 

 

III. ENVIRONMENTAL CHARACTERIZATION 

 

 3.1 GEOMORPHOLOGY AND GEOLOGY 

 

3.1.1   GEOLOGY 

 

According to the information contained in the EIA prepared by Golder 

Associates for the Pampa Melchorita LNG export project, in general the 

Peruvian coast is made up of fluvial and alluvial sediments arranged in the 

form of fluvial and alluvial terraces or dejection cones (Téves, 1976).  

Covering large areas, wind-transported sand layers extend as fans from the 

beaches on the coastline to the interior of the continent, covering distances that 

in some cases exceed 60 km. (Gagliano & Teves, 1970). 

 

The study area is located in the middle section of the Peruvian coast, south of 

Lima, in the province of Cañete, district of San Vicente. 

 

This area has well-defined geomorphologic features.  Between Punta Aguja and 

Pisco, including the study area, the area features a large gap on the coastline, 

where short valleys transversely intersect the narrow coastal strip with 

cultivated areas on both sides of the rivers.  It is mainly formed by coastal 

massifs and isolated mountains made of Mesozoic volcanic rock and 

Cretaceous sedimentary rock.  To the East, the western spurs of the Andes 

mountain range form part of the coastal batholiths. 
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Between 12° and 13° Latitude South, the geophysical investigation of 

submarine areas reveals that the rocky basement is a few hundred meters deep 

between the coastline and the external edge of the Continental Shelf.  The 

sediment cover may belong to the Tertiary-Quaternary. 

 

Arid climate conditions have prevailed during the entire Quaternary period.  

There have been regular changes in the dynamics of rivers and slopes, owing to 

major modifications in the upper areas, like glaciations and, at shorter intervals, 

other events like the El Niño phenomenon. 

 

3.1.2 GEOMORPHOLOGY 

 

According to the information contained in the EIA prepared by Golder 

Associates for the Pampa Melchorita LNG export project, the geomorphologic 

features of the study area are the result of the tectonic and plutonic processes 

that resulted from the geodynamical processes that gave rise to the existing 

morphostructural features in the region.  A number of structural processes have 

controlled the structural features of the area, like alluvial deposits, faulted 

blocks resulting from throws, erosion, incisions caused by drainage (mainly 

from the Lurín, Mala and Cañete rivers) and the accumulation of Aeolian sand 

over vast land areas.  Following we will define and identify some of them 

within the study area: 

 

Littoral Edge:  Includes the firm-land area adjacent to the coastline, which is 

exposed to wave action.  It runs from the Northeast to the Southeast forming a 

narrow strip that extends from the coastline to the interior of the continent over 

a distance that may fluctuate between 1 and 2 km.  

 

It includes bays, coves, headstreams, etc. and has formed open beaches as a 

result of the accumulation of sand transported by littoral currents or littoral 

drifts.  From some of these beaches the sand is transported to the continent by 

the action of wind, forming a continuous unit with coastal plains.  
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Underwashing and erosion have given rise to cliffs, mostly sub-vertical, as a 

result of the destructive action of waves. 

 

Coastal Plains and Dejection Cones:  Is the area included between the littoral 

edge and the spurs of the western Mountain Range.  It consists of a narrow strip 

of land running parallel to the coastline, although it becomes wider in the 

Lurín, Mala and Cañete valleys.  They include vast areas covered with gravel 

and sand originating from the transportation and sedimentation of rivers, 

including sand transported from the beaches by the wind. 

 

Salt Marsh Areas:  Geomorphologically speaking, salt marsh areas are low 

areas with a maximum elevation of 5 to 6 meters above sea level, the minimum 

elevation being 1 meter above sea level.  There are salt marsh areas in the Villa 

sector, to the south of Chira and Puerto Viejo and possibly at Las Salinas.  Salt 

marsh areas are currently being affected by a partial soil clogging process, with 

sand transported by the wind from nearby beaches.  Those areas that are not 

being affected by this partial clogging process are usually boggy areas or 

humid surfaces covered by vegetation that in some cases is up to 1 m. high. 

 

Salt marsh areas are actually beaches abandoned because of the gradual 

emergence of the littoral edge.   Initially, they may have originated from the 

development of a littoral bar or cord that gradually controlled the advance of 

the sea towards the continent, until a salt marsh area or lagoon area was finally 

formed.  These areas were gradually filled in with beach sand. 

 

Recent Marine Deposits:  They consist of sand, silt and boulderstone 

accumulations reworked and distributed by currents along the littoral edge as a 

result of the erosion and disintegration of cliff rock, but mainly as a result of 

material carried by rivers into the ocean.  These deposits are mainly made up of 

medium to fine-grained sands containing quartz, mica, and ferromanganese. 

 

Rocky ridges associated with the spurs of the Andean mountain range that 

reach the coastline, forming very high and steep cliffs, interrupt the continuity 
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of these strips of land.  In some cases, rough slopes have been formed in old 

alluvial deposits. 

 

Alluvial Deposits:  Alluvial Deposits are accumulations of materials carried by 

the rivers that run down the western Andes slopes, intersecting Tertiary and 

Mesozoic rocks and the coastal batholiths, and covering valley soils.  Part of 

this material has been deposited along the way, but most part spreads over 

alluvial fans. 

 

These deposits also include desert-like alluvial accumulations originating from 

ravines and tributaries that are now dry and look like deserts.  For instance, 

Pucará, Malanche, Cruz de Hueso, Chamaure, Honda, etc.  When rains have 

been heavy in the secondary Andean mountain range, muddy currents and mud 

landslides (“huaycos”) have resulted.  At Qda. Honta, these desert-like alluvial 

cones reach the Naplo bay. 

 

From a lithological standpoint, these alluvial deposits, seen through terraces, 

cuts and borings, consist of accumulations of different types of boulderstones, 

particularly intrusive and volcanic rock, subangular gravel in the case of desert-

like alluvial cones because of lack of transport, sands of different grain sizes 

and, to a smaller extent, silts and clays.  Interbedded layers form beds of 

substantial thickness that can be observed on the coastal cliffs. 

 

Aeolian Deposits:  Aeolian deposits can be found almost in all areas that are 

close to the coast and extend into continental areas, following the local 

topography and prevailing wind direction.  These deposits accumulate both in 

rock formations in situ and in alluvial plains, but the greatest thickness is 

usually found in slopes and areas with depressions. 

 

Aeolian materials originate from sand beaches formed by the action of waves, 

mainly sediments carried by rivers into the sea and distributed by littoral 

currents. 

 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  6 
______________________________________________________________________________________ 
 

 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

53 

Sand is continuously carried inland by predominant winds, penetrating around 

13 km. into the continent.  Aeolian sands are distributed over the land surface 

forming thin layers or sheets that evolve into longitudinal dunes and barchans. 

 

Old Aeolian deposits consist of accumulations that have already stabilized, 

forming hillocks and sand hills like the “Lomo de Corvina”, which extends into 

the “Tablada de Lurín” where the people of “Villa El Salvador” live.  Farther 

south, these deposits can be found to the northwest of Pucusana. 

 

The most recent Aeolian deposits consist of mobile sands widely distributed 

along the study area.  These sands originate from different beaches along the 

coast, and are carried by the wind, forming sand sheets, dunes and barchans. 

 

In the study area, regional and local soils have been classified as follows: soils 

of recent origin (Entisoils) and arid soils that have no water during most part of 

the year (Aridsoils).  These soils are characterized by the lack of distinct 

changes resulting from earth movements (pedogenic processes) and are 

commonly associated with recent floodplains, erosion of steep slopes, dunes, 

and wind-deposited sands.  These soils are highly susceptible to wind erosion 

and remain dry during most part of the year.  These soils contain calcium 

carbonate, silicates, salts, and gypsum. 

 

Soils have been grouped together into the following groups, according to the 

geomorphological characteristics of the region: 

 

Beach Group (Py) 

 

The Beach Group soils are made up of gravel and sand along a narrow beach 

strip that is subject to the effects of waves, according to climate conditions.  

This beach strip consists of intermediate terrace soils formed by the influence 

of rising and falling tides and wind erosion.  
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Cliff Group (T) 

 

The Cliff Group soils complete the steep cliffs that are the result of old and 

recent landslides and erosion. 

 

Mountain Group (CR) 

 

The Mountain Group consists of sands carried by winds and deposited in the 

upper part of the cliffs, and is characterized by smooth plains and steep cliffs 

that contain 8% to 15% of rock that forms the cliffs’ walls, and dunes. 

 

Both the productivity and potential use of soils are limited by a high salt 

content, drainage, erosion, and the lack of irrigation water. 

 

The agricultural value of land in the study area ranges from medium to low.  

Low-quality land is found in this area, if compared with other plots of land in 

other parts of the region. 

 

3.1.3 Coastal morphology 

 

Punta Centinela: (13°°°° 01 48.5 S,  76°°°° 29 25.7 W) 

 

Closing by the South the “Cerro Azul” cove, the coast forms a small promontory known 

as “Punta de Fraile”, which is around 80 m. high, coming down from a group of hills 

that end very abruptly at the sea.  In front of the “Punta de Fraile”, there is a dark-

colored vertical rocky outcrop spattered with whitish spots that are actually manure 

from sea birds droppings, which includes several overhanging or projecting rocks 

known as Ciriaco. 

 

From “Punta del Fraile”, the rocky cliff that ends abruptly at the sea travels around 660 

m. in a southwesterly direction, forming “Punta Centinela”.  There is a Navy beacon on 

top of the hill that forms “Punta Centinela”.  
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Cañete River Outlet:  (13°°°° 07 36.5 S,  76°°°° 23 55.7 W) 

 

From “Punta Centinela”, the coast extends in a southeasterly direction for 9.25 miles 

until reaching “Punta Iguana”. Along this coastal strip we can find both boulder and 

sand beaches, but they are inaccessible.  Behind we find Cañete valley, with cultivated 

lowlands.  The Cañete River flows into the ocean through the southeastern end of the 

Cañete valley. 

 

The Cañete River flows down the Yauyos mountain range, specifically from the 

Pariacaca and Pampacocha lakes.  The river level is usually very low because of 

seepage losses and the vast areas it irrigates along its way; however, during 

summertime, the river level is usually high because of the rainy season in the Sierra 

(mountain region).  From May through November the water level in the river is low. 

 

Playa Jaguay:  (13°°°° 19 24.5 S,  76°°°° 14 31.7 W) 

 

A rocky promontory with marly clays begins at “Punta Iguana”, extending along narrow 

sand beaches for approximately 21.75 miles until reaching the “Tambo de Mora” cove,  

with variable heights ranging from 50 to 173 m.   These beaches are called: Cóndor, 

Mulata, Melchorita, Zorro, El Turno, Jaguay and Carrizal. 

 

At Playa Jaguay (Jaguay Beach), 13.5 miles away from “Punta Iguana”, there is a 

summer resort, called “Wakama”, with a few summer houses.  The “Topara” river 

flows close to this beach.  It usually has no water, for which reason the local population 

call it “Rio Seco” (Dry River).  This river divides the Cañete plains from the Chincha 

plains, and also divides 2 provinces and the departments of Lima and Ica. 

 

No marine facilities exist within a radius of 20 km.  The closest port is “Tambo de 

Mora”, in Chincha, 26 km. away, and “Cerro Azul”, in Cañete, which is the second 

closest port, 40 km. away. 
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3.1.4 Erosion and sedimentation processes 

 

To give the most accurate explanation about the sedimentation and/or erosion processes 

that currently take place in the study area, we should make reference to and identify the 

different processes that have taken place in the past, mainly the changes that have 

occurred in the coastline, either because of sea level changes or  basically because of 

tectonic processes.  In this way we will be in a position to know more in detail what 

could be the evolution or trend of a given coastline in the future. 

 

Sea Level Variations 

 

Throughout the years, the level of the sea has shown significant fluctuations.  Deep 

submarine depressions and large mountain ranges at the bottom of the sea reveal that 

tectonic processes have resulted in uplift and sinking events that have affected the sea 

bed over very vast areas, therefore modifying the content capacity of ocean basins.  In 

addition, during the Pleistocene period, the level of the sea changed quickly as a result 

of the formation and merger of continental glaciers.  Evidence exists that the sea level 

dropped almost 140 m. as continental glaciers expanded during the last glaciation 

period (Wurm).  When glaciers began to melt, some 15,000 to 18,000 years ago, the sea 

level began to rise.  Around 6,000 years ago, it reached its current level.  Since then, 

both the changes detected as well as a comparison of tidal data collected from several 

places around the world seem to indicate that during the first half of the XX Century the 

level of the sea began to rise, although slightly, at a rate of 1 to 2 millimeters per year. 

 

Tectonic Processes 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, the continental borders of the oceans are 

subject to elevation changes.  The tectonic processes that took place in the Pleistocene 

period, which have continued to date, have resulted in uplift and sinking events that 

have affected littoral areas along several coasts. 
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In the case of Peru, the current coast has been exposed throughout its long geological 

history to uplift and sinking events.  In the middle coastal area,  which runs from “Punta 

Aguja” to the Paracas Peninsula and includes the study area, the littoral has a very 

particular surface configuration.  There are numerous islands close to the coast.  

Metamorphic rocks and remains of the coastal mountain range or one of its branches 

have been found in some of said islands.  During the Miocene, some sections that then 

belonged to the continent began to sink and, as a result, the coastal mountain range was 

gradually destroyed (Schweiger, 1964). 

 

However, the marine terraces formed as a result of several coastal uplift events can be 

found in several places along the study area.  For instance, in Lurin, marine abrasion 

platforms extend from “Punta Casjacal” to “San Bartolo” and “Santa María del Mar”, 

forming terraces ranging from 5 to 15 m. above sea level.  These terraces reveal the 

continuous uplift of the continental massif during the Quaternary period.  Its reduced 

exposure is probably due to significant destruction in present times, or to its limited 

development during the deposition process. 

 

Other features, like a rocky promontory close to the Conchán refinery, around 600 m. 

away from the coastline, which includes a cave at its toe that has been typically eroded 

by the sea, also reveal that the sea has “receded”.  This recession may be due not only to 

a sedimentation or sand filling process, but also to the uplift of the coast as a result of 

the subduction of the Nazca plate under the continental part of the South American 

plate. 

 

Overall, the study area falls within the morphotechnical categorization of the coast and 

the western edge of the Andes, and has been affected by polyphase tectonic processes 

that occurred during Andean orogenesis and resulted in a deformation with successive 

folds that began during the Cretaceous and continued throughout the Lower and Upper 

Tertiary and even probably during the Quaternary (Palacios et. al., 1992). 

 

Slopes that form part of vast alluvial plains and valleys, and alluvial plains pertaining to 

the recent Holocene characterize the Melchorita region. 
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The regional stratigraphy shows that the rocky layer below the alluvial deposits consists 

of sedimentary rocks and granite – diortic belonging to the Lower Cretaceous period. 

 

The study region features narrow beaches between the rocky layer of the coastal cliffs 

(ranging between 60 and 170 m. in height) formed by a series of old deposits and 

landslide areas, and the littoral erosion.  Steep cliffs drop vertically down into the 

beach, forming terraces that are approximately 300 m. wide and 50 to 70 m. high. 

 

The alluvial formations comprising the plains are about 2 km. wide between the sea and 

the coastal rocky elevations, from km. 153 to km. 180 of the South Panamericana 

Highway.  These smooth formations look like cones and can reach up to 30 m. in 

height.  The layers of sand deposited by the wind cover the rocky layer or alluvial 

plains, forming dunes.  Below the dunes, the soils consist of partially consolidated and 

densely compacted and cemented material that belongs to the Cañete Pleistocene 

formation.  Several old and recent drainage valleys form part of the plains that reach the 

coastal cliffs. 

 

Satellite images show a series of rocky faults parallel to the Andes mountain range 

running in a northwest – southeast direction.  These faults usually run parallel to the 

subduction zone.  Three fault systems were observed at the following points:  N 340°-

350° O; N 290° -310° O; y N 70°-75° O.  Another fault, which crosses the above-

mentioned faults, runs parallel to the rivers that flow into the Pacific Ocean and was 

observed at point N 40°-50° E. 

 

Identification of Areas affected by Erosion and/or Sedimentation Processes 

 

It has been determined that the changes that have taken place as a result of sea level 

fluctuations do not reveal recent high or low tides that may have left traces, mainly 

inland, close to the coastline, like terraces.  Instead, the tectonic processes that have 

resulted in coastal uplifts have left clear traces.  In fact, terraces of  tectonic origin 

(faults) can be identified at the littoral edge, as well as other morphological features 

(salt marsh areas). 
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However, we should take into account current estimates on the increase of the level of 

the sea at a global level, potentially attributed to weather warming.  Consensus currently 

exists among members of the International Scientific Community in the sense that it is 

necessary to design and implement action plans to be in a better position to cope with 

the negative effects of this phenomenon in the future.  Experts have designed six 

possible scenarios.  A great majority believes that we could expect a global air 

temperature increase of 2° C during the next 90 years and, as a result, we could also 

expect a sea level increase that may range between 0.30 and 1.00 m.  Therefore, this sea 

level increase, in the relatively near future, should be taken into account in future plans 

for coastal areas. 

 

On the other hand, we have seen that the coast is currently affected by the tectonic 

uplifting of the coastal area, which is in turn forming terraces and salt marsh areas and, 

therefore, making the water “recede”, although the effects of this process might only be 

perceived after many years. 

 

3.2 HYDROGEOLOGICAL ASPECTS 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, the study area is located between two main 

rivers: the Cañete River and the Topara ravine, located 17 km. northwest and 12 km. 

southeast of the proposed project site, respectively.  They flow perpendicular to the 

coastline into the Pacific Ocean.  Both rivers have their source in the Andes  mountain 

range, rainwater being the source of water supply. 

 

The Cañete river is fed with water all year round, while the Topara ravine is only fed 

with water during the rainy season, that is, when it rains in the Sierra, from December 

through April.  In view that the study area is located in a low-rainfall region (50 mm per 

year), no water is fed into these rivers in the lower region.  On the other hand, some of 

the water of both rivers seeps into underground formations. 

 

Water flows sporadically in the Topara River, for which reason it is called dry river or 

dry ravine by people living in nearby localities and described as such on national 
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Drawings.  This river serves as a natural boundary between the Cañete plains and the 

Chincha plains, and also as a limit between two provinces and the departments of Lima 

and Ica. 

 

The Cañete River basin comprises 3 583 km2 (358.300 Ha), of which 61.7% are located 

within the wet basin, more than 2500 meters above sea level, and actually contribute to 

the annual surface seepage.  The rest of the basin is arid land. 

 

The Cañete River has an irregular flow regime, with an annual mean flow of 55.541 

m3/sc, which accounts for an accumulated volume of 47,485.7 m3/sc between 1960 and 

1986. 

 

The gauging station, Imperial, is located at 13°00´S and 76°10´W, at 250 meters above 

sea level.  From this water volume, most part is lost in the sea through surface and 

underground discharges; a major part is used as potable water by different communities; 

it is collected both on the surface as well as through wells built all over the area. 

 

There are several other small dry ravines that are only fed with water during high 

rainfall periods.  There are no other water bodies in the area. 

 

The Cañete River is an important source of water supply in the region.  It has its source 

in the highlands of the Peruvian Andes, specifically in Laguna Ticllacocha, 4600 meters 

above seal level.  The river flows down the Andes to the Pacific coast, for around 230 

km., forming a basin of 6189 km2.  As regards rainfall distribution in the basin, it 

ranges between 50 mm/year on the coast and over 1000 mm/year in the Sierra. 

 

Like all other coastal rivers, Cañete is a torrential river that feeds with water bodies 

associated with seasonal rains that fall in the upper basin section.  The largest flows 

occur 3 to 4 times a year (usually between December and March).  These large water 

flows, within a relatively short period of time, can carry large amounts of suspended 

material. 
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The Cañete River has a low water level between May and September, the minimum 

flow level being reported in September.  Starting in December, the water volume begins 

to increase due to the rains that fall in the Sierra, the largest water flow being reported 

during February and March.  From 1994 to 1998, the maximum flow was 334.8 m3/sec 

and the minimum flow was 7.8 m3/sec.  These flows were reported in February 1994 

and September 1997, respectively.  However, maximum flow records show a flow level 

of 946 m3/sec, reported in March 1975.  Likewise, the average flow was 62.2 m3/sec 

from 1965 through 2000. 

 

Underground water 

 

During the geochemical and geophysical research work carried out in the proposed 

plant site, no subsurface water was found within the explored depth, that is, 100 m., for 

which reason the only source of potable water is associated with sea water. 

 

3.3 SEISMIC CHARACTERISTICS 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, the Peruvian coast is located on the Fire Belt 

of the Circumpacific and consists of fault systems and active volcanic chains bordering 

the Pacific Ocean.   This area is considered the most active seismic zone on Earth (over 

80% of earthquakes have taken place in this area). 

 

Earthquakes have plagued the lives of Peruvians for centuries, resulting in both 

casualties and property damage. 

 

Seismicity in Peru is associated with the Fire Belt of the Circumpacific, which is the 

most active belt worldwide. 

 

In Peru, the most destructive seismic events occurred in 1552.  A regular seismic 

activity during the last century resulted in casualties and property damage in central 

Peru. 

 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  6 
______________________________________________________________________________________ 
 

 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

62 

Table No. 1 shows the most destructive seismic events that took place in the XX 

Century on the central coast of Peru. 

 

TABLE No.1:  DESTRUCTIVE EARTHQUAKES OCCURRED ON TH E 

 XX CENTURY IN THE CENTRAL REGION OF PERU 

 

Year Month/Day Richter Scale Estimated 

Casualties 

Estimated 

property damage 

to all affected 

areas, including 

Lima (US$) 

1940 May 24 8.4 1 394 120 000.00 

1966 October 17 7.5 Unknown Unknown 

1970 May 31 7.6 70 000 900 000.000 

1974 October 3 7.6 137 200 000.000 

 

Earthquake risks 

 

The project site is located on the central coast of Peru, in a seismically active region 

where the Nazca plates subduct under the South American plates along the subduction 

zone.  Consequently, Peru is one of the countries that poses that highest seismic risk in 

South America because of the aforesaid subduction process.  Along the South American 

coast from Colombia to Chile, the Nazca Plate, which is heavier, subducts under the 

South American plate, which is lighter.  This tectonic process has made the edge of the 

Nazca Plate dive down under the South American plate, giving rise to volcanic 

eruptions and high seismic activity and the Andes mountain range. 

 

Tsunami hazards 

 

The coastal area of Peru, including the project area, has experienced the effects of 

several destructive tsunamis (Silgado, 1974), with wave heights that have ranged 

between 2 and 20 meters. 
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As a result of studies conducted, it has been determined that if a seismic event 

comparable to the earthquake that took place in Camaná in 2001 occurred on the coast, 

but closer to Pampa Melchorita, it would have a 60-year return period and would bring 

about floods that could reach 2 m. high at a flow rate of 1.5 m/sec.  Also according to 

modeling work performed, if a big event occurred after the earthquake that took place in 

Pisco in 1687, it would have a 110-year return period and would bring about floods that 

could reach 8 m. high at a flow rate of 2.5 m/sec. 

 

Cliff hazards 

 

Steep cliffs are exposed to landslides because of the effect of seismic activity.  This is 

why they are considered potentially unstable areas.  A tsunami in the project site could 

bring about beach erosion and increase the instability of cliffs. 

 

Flood hazards 

 

The area is not exposed to flooding because of the absence of rainfall and the distance 

to the nearest basin associated with the Cañete River, 17 km. northwest of the project 

site, and the Topara River, 12 km. southeast of the project site. 

 

3.4 SEA BOTTOM 

 

Bathymetric studies reveal regular sea bottom conditions and smooth slopes with 

isobaths running parallel to the coast.  Overall, no major unevenness has been detected 

in the sea bottom, as it basically consists of vast plains.  The 10 m. isobath is 

approximately 1,250 m. away from the loading area, gradually moving away as it 

moves towards the North. 

 

 The dredged material storage area, is located at a depth of about 30 m and at a 

distance of  8,000 m from the coast and approximately 6,500 m from the dredging area 

towards the west. 
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Based on the granulometric analysis of the samples collected during the performance of 

fieldwork, no major granulometric changes have been observed.  For any given beach 

profile, the size of sediments decreases as the area becomes deeper, reflecting a typical 

beach sediment size distribution pattern, where the size of grains gradually decreases as 

they move farther away from the beach and waves have a smaller impact on the 

mobility of material at the bottom of the sea, because of the greatest depth, thus 

allowing the sedimentation of finer material. 

 

3.5 MARINE SEDIMENTS 

 

 The study area is an area where dredging has been planned, in the axis of which 4 

soundings were made in the subsoil at a distance from the coast of approximately 1,500 

m, the depths of which in the water column vary approximately between 13,1 to 14,9 m, 

as shown in Drawing B-3. 

 

 The samples were delivered by Cia. MR & Asociados S.A.C. under the following 

conditions: Bagged, properly labeled, not frozen or frozen after being extracted from 

the natural environment. 

 

 3.5.1 OBJECTIVES 

 

 Identify the potential contaminants in the sub-surface sediments of the sea 

bottom in front of Melchorita Beach and the effects that dredging activities  and 

the disposal of possible contaminants could cause. 

 

3.5.2 METHODS 

 

 After being received, the samples were visually described in their wet 

conditions, according to certain considerations of Golterman et al (1983), for 

the purpose of determining the basic characteristics in order to have a better 

knowledge of the environment from which they come.  It was not possible to 

study certain characteristics such as sedimentary structure or others, due to the 
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sampling and handling method for samples prior to being delivered for this 

study. 

 

 A magnifying glass was used to observe sand fractions, a Munsell Soil Color 

Chart, hydrogen peroxide at 30% to confirm the presence of organic matter and 

dissolved chloride acid diluted at 10% to verify through effervescence the  

presence of carbonated components. 

 

 After being received, the samples were kept refrigerated until delivered for 

chemical analyses. 

 

 At the lab of Cia. ENVIROLAB, sediments were analyzed to determine heavy 

metals such as Mercury (Hg), Cadmium (Cd), Lead (Pb), Copper (Cu) and Iron 

(Fe), according to Analytical Method EPA 6010-b. 

 

Parameters and Analytical Methods in Sediments 

Parameter Analytical Method Detection Limit of the Method 
Total Mercury CVAFS 0,010 mg/kg 
Total Cadmium EPA 6010-B 0,15 mg/kg 
Total Lead EPA 6010-B 0,8 mg/kg 
Total Copper EPA 6010-B 0,5 mg/kg 
Total Iron EPA 6010-B 0,05 mg/kg 

 
  EPA 6010-B  Determination of Metals and Trace Elements in Wastes,   
    Soils,  Sludges, Sediments and other Solid Wastes by  Inductively   
    Coupled Plasma-Atomic Emission Spectrometry  
  CVAFS  Cold Vapor Atomic Fluorescence Spectrometry  
 
  

3.5.3 RESULTS 
 
 In the samples, almost the same characteristics as in the sediments of 3 

soundings were observed.  The sediment samples, whose depths were between 

2.05  - 2.10 m (the first three levels sampled), were very fine sand made up of 

minerals such as quartz, feldespate, ferromagnesian minerals, mica (notorious 

due to the shine and characteristic shape) and others, with scarce biogenic 

components such as calcareous fragments (broken remains of  mollusk shells), 

of a dark grey color, with a slight hydrogen sulphide smell (H2S) only in the 
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first 50 to 60 cm and a scarce presence of organic matter.  At a depth of more 

than 2.05 or 2.10 m (according to the sounding), sediments change from grey to 

light brown, although the very fine size of the minerals remains.  There are also 

calcareous fragments of the size of medium to coarse same, including gravel 

(even in the upper part there were valves of complete pelecipods).  The 

increase of the calcareous fraction increased up to the deepest levels, where it 

was more significant, even over the sand of minerals. 

 

 In the first three levels of the BH-3-09 sounding, the sediments were similar to 

the previous ones, but after 2.05 m, the sediments had a significantly smaller 

content of calcareous framents in the medium and coarse sand fragment, as 

compared to the previous soundings up to the deepest area, with a different 

color and more content of sludge and water. 

 

The analysis carried out in the Cia. Envirolab of the INASSA Group, showed 

concentrations of 0,011 a 0,099 mg/kg for Hg; de 2,01 to 3,01 mg/kg, for Cd; 

1,6 to 11,7 mg/kg for Pb; 11,8 to 22,4 for Cu and 14220 to 21340 mg/kg for Fe.   

The higher values for Hg, are found in the  BH-3-06. sounding, for the level of  

0-0,30 m. For Cd, the higher value is also found in the BH-3-06 sounding in the 

same level of 0-0,30 m. For Pb it is in the BH-3-08 sounding in level 1,60-2,05 

m. For Cu, in the BH-3-06 sounding at level 4,65-4,75 m. Finally, for iron in the 

BH-3-07 sounding at level 3,10-3,55 m.  

The metal content is found in an increasing order Hg<Cd<Pb<Cu<Fe. In the 

case of concentrations of Hg and Pb metals, the values show the highest 

variation coefficient; in turn, Fe, Cu and Cd  show the greatest homogeneity, 

according the low values of their variation coefficients.  This may be graphically 

observed in its vertical variability.  The greater degrees of association were 

found in the Cd – Pb (0,959) metals, followed by Pb-Hg (0,761) and finally Cd-

Hg (0,749). An inverse ratio was obtained for Cu-Pb (-0,722), it should be 
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mentioned that for Cu, all correlations were negative with the exception of FE, 

where something similar with respect to the other metals occurs. 

 

Results of analyses and global statistical analysis 

 

       Concentration (mg/kg) 
Sounding Depth (m) Hg Cd Pb Cu Fe 
BH-3-06 0.00-0.30 0.099 3.91 11.4 16.9 17310 
 0.30-0.50 0.044 3.41 10.2 13.8 14320 

 1.65-2.10 0.038 3.65 11.2 13.5 19510 

 3.10-3.55 0.011 2.13 1.6 18.7 16330 

 4.65-4.75 0.014 2.34 2.9 22.4 21200 

 4.75-5.10 0.016 2.04  13.4 14220 
BH-3-07 0.00-0.30 0.052 3.78 11.5 14.4 18900 
 0.30-0.50 0.047 3.28 9.7 12.8 16200 

 1.60-2.05 0.045 3.57 11 12.6 18060 

 3.10-3.55 0.02 2.71 4 18.1 21340 

 4.70-5.15 0.016 2.24  15.7 15320 
BH-3-08 0.00-0.30 0.073 3.16 10.5 13.8 14760 
 0.40-0.60 0.083 3.29 10.6 11.8 16580 

 1.60-2.05 0.076 3.6 11.7 12.8 20420 

 3.10-3.55 0.032 2.42 3.3 19.1 19960 

 4.60-5.05 0.037 2.01 2.5 15.7 15910 
BH-3-09 0.00-0.30 0.063 3.21 10.2 13.9 15770 
 0.50-0.70 0.072 3.29 10.3 14.7 17520 

 1.60-2.05 0.084 3.5 10.2 18.8 21230 

 3.10-3.55 0.05 2.45  18 20060 

 4.60-5.05 0.026 2.11  16 19920 

 Maximum 0.10 3.91 11.70 22.40 21340.00 

 Minimum 0.01 2.01 1.60 11.80 14220.00 

 Average 0.05 2.96 8.40 15.57 17849.52 

 Standard Dev.  0.03 0.65 3.75 2.76 2404.98 

 Variation Coef.  55.05 21.95 44.65 17.72 13.47 

 
Results of analysis and statistical analysis in each sounding 

 
 BH-3-06     Concentration (mg/kg) 

Depth (m) Hg Cd Pb Cu Fe 
0.00-0.30 0.099 3.91 11.4 16.9 17310 
0.30-0.50 0.044 3.41 10.2 13.8 14320 
1.65-2.10 0.038 3.65 11.2 13.5 19510 
3.10-3.55 0.011 2.13 1.6 18.7 16330 
4.65-4.75 0.014 2.34 2.9 22.4 21200 
4.75-5.10 0.016 2.04  13.4 14220 
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Maximum 0.10 3.91 11.40 22.40 21200.00 
Minimum 0.01 2.04 1.60 13.40 14220.00 
Average 0.04 2.91 7.46 16.45 17148.33 
Standard Dev. 0.03 0.84 4.80 3.62 2802.28 
Variation Coef. 89.96 28.67 64.34 22.04 16.34 

 
 BH-3-07     Concentration (mg/kg) 
 

Depth (m) Hg Cd Pb Cu Fe 
0.00-0.30 0.052 3.78 11.5 14.4 18900 
0.30-0.50 0.047 3.28 9.7 12.8 16200 
1.60-2.05 0.045 3.57 11 12.6 18060 
3.10-3.55 0.02 2.71 4 18.1 21340 
4.70-5.15 0.016 2.24  15.7 15320 

Maximum 0.05 3.78 11.50 18.10 21340.00 
Minimum 0.02 2.24 4.00 12.60 15320.00 
Average 0.04 3.12 9.05 14.72 17964.00 
Standard Dev. 0.02 0.63 3.45 2.27 2365.65 
Variation Coef. 46.36 20.34 38.13 15.44 13.17 
      

      
BH-3-08      

             Concentration (mg/kg)  

Depth  (m) Hg Cd Pb Cu Fe 
0.00-0.30 0.073 3.16 10.5 13.8 14760 
0.40-0.60 0.083 3.29 10.6 11.8 16580 
1.60-2.05 0.076 3.60 11.7 12.8 20420 
3.10-3.55 0.032 2.42 3.3 19.1 19960 
4.60-5.05 0.037 2.01 2.5 15.7 15910 
Maximum 0.08 3.60 11.70 19.10 20420.00 
Minimum 0.03 2.01 2.50 11.80 14760.00 
Average 0.06 2.90 7.72 14.64 17526.00 
Standard Dev. 0.02 0.66 4.43 2.88 2522.73 
Variation Coef. 39.54 22.72 57.44 19.67 14.39 
      
      
      

BH-3-09      

                Concentration (mg/kg)  

Depth (m) Hg Cd Pb Cu Fe 
0.00-0.30 0.063 3.21 10.2 13.9 15770 
0.50-0.70 0.072 3.29 10.3 14.7 17520 
1.60-2.05 0.084 3.5 10.2 18.8 21230 
3.10-3.55 0.05 2.45  18 20060 

4.60-5.05 0.026 2.11  16 19920 
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Maximum 0.08 3.50 10.30 18.80 21230.00 
Minimum 0.03 2.11 10.20 13.90 15770.00 
Average 0.06 2.91 10.23 16.28 18900.00 
Standard Dev. 0.02 0.60 0.06 2.09 2208.86 
Variation Coef. 37.71 20.56 0.56 12.87 11.69 

 
3.5.4 DISCUSSION 
 
 The sediment samples obtained in the different levels, during the SPT assay, 

constitute a valuable sedimentary record, which reflects the historical variation 

of the sedimentation regime in front of the Melchorita area.  The results of the 

sample analyses allow us to learn not only the basic sedimentology and 

geochemical conditions to study the effects of dredging activities and 

subsequent disposal of material in another area of the ocean, but also the 

baseline concentrations of materials, not only prior to the development work 

which constitutes the project itself, but event prior to human anthropic 

activities in the area, according to the age of the record. 

 

 The contents found in the sediments reflect the processes occurring in the water 

column and the conditions of the bottom, depending on environment factors 

such as hydrodynamics, supply of materials, geochemical conditions in the 

bottom (biogeochemical processes), bottom oxygen, topography, etc. 

 

 The metallic contents are low for all metals, which are relatively homogeneous 

according to the low variation coefficients, with the exception of Hg and Pb 

(although not to a large extent), which indicates the scarce variability, 

notwithstanding having sediments of very fine grey color sand facies, with 

certain content of organic matter (up to 2.10 m and the other group of lighter 

color sediments with growing contents of carbonates in depth, evidenced by a 

lower variability in the metallic content in the sediments under 2.10 m, which 

respond mainly to natural factors. 

 

 The greater variability existing in the concentrations of almost all metal is 

observed in the changes of facies of sediments found (up to levels of 2.10 m) 

and the sediments under these levels of facies of a larger grain and more 
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abundant content of carbonates that imply different sedimentation conditions 

(greater energy) and oxygenation (apparent scarce organic matter present) since 

they represent older events. 

 

 The most significant direct associations occur in the Cd-Pb, Pb-Hg, Cd-Hg 

metals.  A significant inverse associations occurs between Cu-Fe.  In both cases 

it does not imply a cause effect relation; however, in each case they could 

correspond to the same support source.   

 

 In the different levels the anthropic contribution is insignificant, and could 

originate from the contribution of the material carried and deposited by the 

river in the southern study area, at deeper levels, the concentrations correspond 

to accumulation conditioned by natural processes. 

 

 The values are under the standard values of the Canadian Council of Ministers 

of Environment (CCME, 1999).  These standards have been used for 

comparison purposes, since we do not have any for our region which has a 

different geological context.  A comparative study, with other bays and ports in 

Peru, shows in the values of the surface sediment of the sea bottom, values 

under those existing in the different levels studies, and could be exposed or in 

contact with the water column during dredging. 

 

 The metallic elements analyzed in the granulometric fraction correspond to a 

smaller fraction.  According to the sediment transport study for the for the 

surface, the <micra fractions represent 15.48 of 39.60% of the total sediment 

sample. It is precisely in this fraction where analysis have been made to 

determine metals.  The current values are variable, with an average of 0.12 m/s, 

taking into account the Postma Diagram (1976), the conditions of this fine 

material, with contains the analyzed metallic elements, when being exposed in 

the water column will be deposited but will be transported in greater intensity 

conditions. 
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 The contribution to the water column of the metallic elements will temporarily 

increase the metallic content.  If they are in ionic state, it could be expected to a 

larger extent in surface levels and to a lesser extent in deeper levers, due to the 

decreasing humidity content with the sounding depth.  However, depending on 

the conditions of the current it will be redistributed and diluted in the system.  

It should be expected that most of these metals will be in particle condition, 

forming some sort of mineralogical association and, therefore, the reaction with 

the water column will be minimal. 

 

 Compared with other concentrations of surface sediments in other areas of 

Peru, they have a smaller content.  At greater depths, there is not much 

reference.  Notwithstanding, it is one of the important recommendations in this 

type of studies by organizations such as the ICES (2001) on EIAs for dredging 

operations, mainly in the determination of contaminated areas and to learn the 

geological history of the deposit. 

 

 Particulate organic substances such as organic matter (mainly composed of C, 

N, O, H, P) in mineralization processes, exert an oxygen demand in the water 

column, if it is exposed to the organic material present in the surface sediment 

and if certain stratigraphic level containing organic matter is exposed, it will 

also exercise a demand on the overlying water column, based on its organic 

matter content.  If it is disperse (for example, resuspended by dredging) , this 

demand will occur in the entire water column affect. Although analyses or 

organic matter in sediments have not been performed, the observation and the 

poor reaction to hydrogen peroxide indicate low contents, as well as 

hydrodynamic conditions and the own oxygen content in the current bottom.  

According to these contents, they condition a geochemical regime not allowing 

a significant accumulation in the recent levels of organic material unless 

seriously influenced by other conditions (contribution rate of organic matter, 

decrease of hydrodynamic conditions, etc.).  The greater the depth of the 

sediment, the characteristics thereof are similar and have less reaction to 

hydrogen peroxide. Therefore, sedimentation conditions should have been of 

greater energy.  In levels with a greater content of calcareous fragments, 
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reactivity is also poor, incomplete valves were observed, the color and odor of 

the sediment do not indicate an abundant presence of organic matter and also 

show little reactivity. 

 

 Dissolved organic substances such as nutrients, which could be present in the 

sediments, would be the consequence of mineralization of the organic matter 

present in them, the mineralization products, which are mainly CO2 and water, 

corresponding to superficial levels.  The greater the depth the less content of 

oxygen, the efficient of organic matter mineralization (scarce) being less, 

expecting other substances form these processes, according to the particular 

anaerobic conditions existing in each level.  The presence of hydrogen sulfide 

was not perceived at levels of over 1.65 m; therefore, it is expected that these 

processes will be prior to those of sulfide reduction (dentirification and others). 

Superficial levels showed a slight hydrogen sulfide odor, evidencing the 

presence of these processes, although they could have been verity restricted or 

could have been due to conditions such as the hermetic storage of the sample 

without being frozen. 

 

3.5.5 CONCLUSIONS 

 

 Dredging area 

 

 Metal contents are found at different levels due to natural accumulation 

processes, a reflection of the environmental conditions occurring during the 

deposit process.  At levels sounding deeper (under 2.10 m), we find the absence 

of anthropic contribution, since these represent older events. 

 

 Concentration values are under international limits, event taking into account 

that geological conditions and the oceanographic content are different to those 

of this region, considering the richness of our country’s mineral resources and 

the intensive exploitation thereof. 
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 The metals analyzed in the analyzed sediment fraction are present as part of the 

particulate fraction, of which an immediate reactivity that may be significant is 

not expected, and which could represent any danger when coming in contact 

with the water column.  The other part that could be present in ionic state, 

decreases with the depth of the sediment, as it may be appreciated form the 

decrease in the water content. 

 

 There are obvious effects expected by the dredging activities, such as changes 

in the conditions of the substrate and bottom morphology, which we will see 

are necessary to maintain the depth of the navigation channel. 

 

 Dredged material deposit area 

 

 There are possible effects expected from the disposal of material, such as 

changes in the conditions of the substrate and bottom morphology, which we 

will see are insignificant, taking into account the large sediment volumes 

circulating in the area. 

 

 Furthermore, alterations occur in the physical characteristics of the recipient 

body, such as the temporary reduction of light penetration and dissolved 

oxygen concentration, limiting the development of life during this time period. 

 

 It temporarily affects the aesthetic quality of waters such as transparency and 

natural beauty.  Temporary withdrawal of fish and extinction of plankton 

during operations (temporary consequence).  Oxygen demand and temporary 

anoxia due to the resuspension of organic matter.  Increase of nutrients in the 

water column.  However, these changes are temporary and of small magnitude, 

taking into account the intermittent dredging activity and deposit of dredged 

material and the small magnitude of material involved. 
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3.6 CURRENTS 

 

Currents off the Peruvian coast move in a northerly direction.  This current system is 

different from the shore system, where some variability is observed mainly due to the 

coastal profile itself. 

 

Specifically within a bay, the current system is also associated with other factors like 

tides, bathymetry, local winds, etc.  As a result, currents within bays show a very 

variable pattern, so characterizing these currents is a difficult task. 

 

Besides, overlying these currents, we find the current generated by waves that, in 

coming closer to the coast, mainly from the south and southwest, generate littoral 

currents that become more actively involved in the transport of sediments. Overall, 

these littoral currents also travel in a northerly direction.  Great care should be taken at 

the time of identifying and characterizing these littoral currents because in some cases, 

for being highly dynamic, they could bring about major erosion and sedimentation 

processes, if interrupted in their path. 

 

Another important current generated when the wave breaks on the beach is the 

“bottom” or “rip” current, that is, the return flow of water that reaches the shores 

because of the action of waves. 

 

As we know, during wintertime, trade winds become stronger.  As a result, Peru’s 

currents, which travel north, specifically the Peruvian coastal current, just like waves, 

become stronger and, as a result, the northerly current prevails in coastal regions.  

However, it is worth bearing in mind the influence of tides that, in the case of the study 

area, come from the north, bringing about circulation changes between high and low 

waters. 

 

3.6.1 METHODOLOGY 

 

To analyze currents, different equipment and procedures are used, which are usually 

based on two measuring methods.  The measurement of currents in the study area was 
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made using the Eulerian method, which consists in measuring the flow of the current 

from a fixed point.  To locate the measuring stations, the method that consists in 

aligning two obstacles inland and measuring the depth of the measuring site was used.  

Once the stations were located in the area, their position was determined using a 

Magellan 310 GPS.  A Valeport current meter was used to measure surface, 

intermediate, and bottom currents. 

 

The measurements of currents in a second phase (since the first phase was performed by 

Golder Associates for the LNG export project in Pampa Melchorita),  were made on 

March 24 and 29 and between March 30 and April 12, 2003, 10 m. deep at a point 

located 1,500 m. away from the coast, following the wharf axis, 15 m. deep.  Likewise, 

in the afternoon of April 12, some more measurements were taken from the same place, 

at three different depth levels (1, 7 and 14 m). 

 

On April 13, 2003, sea currents were measured at three different depth levels (5, 15 and 

25 m), following the wharf axis, at the loading area, at a point where water is 26 m. 

deep. 

 

3.6.2 RESULTS 

 

Dredging area 

 

Measurements taken 10 m. deep:  Between March 24 and 29, and between March 30 

and April 12, 2003, sea currents basically showed two directions: towards the 

Northwest and towards the Southeast, following the isobath lines in a parallel direction, 

just like the coastline.  Both directions were followed on an alternate basis, for periods 

of 3 to 4 days.  Between March 24 and 26, the current traveled predominantly in a 

Northwesterly direction, and sometimes traveled northward.  This latter direction 

became slightly predominant on March 27 and 28.  Then, on March 30 and 31 and on 

April 01, the current traveled predominantly in a Southeasterly direction.  The 

following days, that is, on April 03, 04 and 05, the current turned again towards the 

Northwest, to then turn again towards the Southeast on April 07, 08, 09, 10 and 11. 
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It is worth pointing out that the greatest distribution of directions occurred on March 29 

and on April 02 and 06, coinciding with opposite changes towards the Southeast and 

Northwest.  However, during these days the current flowed towards the Southeast and 

South on a slightly predominant basis.  On April 12, there was also a greater 

distribution, although the currently traveled predominantly, although slightly, towards 

the South. 

 

Daily speeds fluctuated on average between 22.0 to 08.0 cm/sc, the average value 

between March 24 and April 12 being 13.0 cm/sec.  Maximum daily speeds fluctuated 

between 33.0 and 18.0 cm/sec, while minimum speeds ranged between 08.0 and 01.0 

cm/sec.  The greatest current speeds were reported on March 31. 

 

Measurements at three different depth levels:  In the same place where sea current 

measurements were taken between March 24 and April 12, measurements were taken at 

three different depth levels in the afternoon of April 12th.  The measurement of each 

level lasted 20 minutes.  At 1 m. water depth, the surface current flowed predominantly 

in a Westerly and Southwesterly direction, with speeds that fluctuated between 25.0 and 

7.0 cm/sec., the average value being 15.0 cm/sec.  At 7 m. water depth, the current 

flowed predominantly in a Southeasterly direction, with speeds that fluctuated between 

38.0 and 10.0 cm/sec, the average value standing at 18.0 cm/sec.  At 14 m. water depth, 

the sea current showed great variability, reaching speeds that fluctuated between 23.0 

and 7.0 c m/sec, the average value being 15.0 cm/sec. 

 

Dredged material deposit area 

 

Measurements at three different water depth levels at the Dredged material 

deposit area:  On April 13, current measurements were taken from the dredged 

material deposit area at three different water depth levels, for approximately 40 minutes 

at each level.  At 05 m. water depth, the current flowed predominantly in a 

Southeasterly direction, with speeds that fluctuated between 28.0 and 16.0 cm/sec., the 

average value being 20.0 cm/sec.  At 15 m. water depth, the current mainly flowed 

towards the South and Southeast, with speeds that fluctuated between 26.0 and 11.0 

cm/sec, the average value standing at 17.0 cm/sec.  Close to the bottom, at 25 m. water 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  6 
______________________________________________________________________________________ 
 

 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

77 

depth, the current flowed predominantly in a Southeasterly direction, just like the 

current that was close to the surface, with speeds that ranged between 27.0 and 12.0 

cm/sec, the average value being 18.0 cm/sec. 

 

3.6.3 DISCUSSION 

 

For the entire area 

 

Based on the measurements taken at Playa Melchorita, the circulation pattern shows 

speeds expected to be encountered in the area, that is, in an elongated straight coastal 

strip deprived of the natural protection found in other areas of the Peruvian coast.  As 

regards direction, currents mainly flow parallel to the coastline and the isobath lines, a 

common feature on Peruvian coasts.  It is thought that the change of direction to an 

opposite direction is owed to the influence of the coastline, which exerts friction on the 

current, making it turn around, mainly when the Peruvian current circulation system 

experiences intensity changes. 

 

As a result of the review of current statistics on the Peruvian coast, it has been 

determined that speeds over 1 m/sec cannot be expected; however, it can be said that 

the values registered at 5, 15 and 25 m deep show that current speeds vary between 17 

and 20 cm/sec, ensuring a good dilution of sediments, such as those of the dredging 

area, as the descend towards the bottom. 

  

3.7 WAVES 

 

To make designs, assess port work, perform dredging activities, etc., it is important to 

have information available about sea waves.  For this reason, it is necessary to become 

familiar with the nature of waves and the frequency of wave occurrence, defined by 

their period, height, and direction. 

 

In measuring coastal waves, another important aspect to be borne in mind is the change 

in the direction, height and speed of waves as they approach the beach, due to reduced 
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sea bottom depths and the presence of obstacles (islands, wharfs, breakwaters, etc.), 

which result in the refraction and diffraction of the waves. 

 

3.7.1 WAVE ASSESSMENT METHODOLOGY 

 

In the study area, wave measurements have been taken by the Ministry of Fisheries, 

using equipment (wave meters) that reports accurate values during long observation 

periods (more than three years).  Likewise, waves have been visually observed using 

wave meters that do not include any mechanism or device to automatically record wave 

heights.  In these cases, it was necessary for a person to make these observations from 

time to time for approximately 20 minutes. 

 

3.7.2 ANALYSIS OF WAVES 

 

The size of waves on the coast depends on the height of waves in deep waters and  the 

swash zone; therefore, it is necessary to become familiar with the areas of wave 

incidence in the study area. 

 

In view that the calculation of wave data is based on statistical techniques, it is not 

necessary to record wave data on a continuous basis 24 hours a day. 

 

It is usually assumed that the statistical characteristics of sea waves are constant over a 

given number of hours.  Within this time period, a sample that includes a sufficient 

number of waves in order for characteristic parameters (Hs and Ts) to be both stable 

and representative of this period, is taken. 

 

In other words, the Hs and Ts of a sufficiently large number of waves should be 

calculated in order to eliminate the irregularities that occur over a given period of time.  

In addition, the daily calculation should include a sufficient number of sample waves in 

order to determine the variation of parameters in the long run. 
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3.7.3 TYPES OF WAVES 

 

There are two types of waves, depending on their origin: 

 

Sea waves (wind waves).- 

 

Waves that are generated locally by local winds.  These waves are usually short but 

very steep and choppy.  They occur quite frequently in the study area because of the 

winds generated by the difference in temperature between the sea and the desert, 

although they have very short periods and small heights. 

 

Swell waves (open-ocean waves).- 

 

Waves generated far away in the open ocean.  These waves travel for long distances 

across the ocean and are the main source of wave height.  Their incidence determines 

coast dynamics in the study area. 

 

3.7.4 RESULTS OF WAVE ANALYSIS 

 

Based on studies and data compilations for the coastal region, we are in a position to 

describe the behavior of waves in the open sea. 

 

Overall, along the Peruvian coast, waves mainly come from the South and Southwest.  

The following table shows a summary of predominant wave directions and heights for 

the region included between 10° and 15° South (information obtained from Sailing 

Directions for South America). 

 

The following table gives us a rough idea of average wave heights and predominant 

wave approach directions. 
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WAVE HEIGHT AND DIRECTION 

(10° - 15° South) 

 

Height (m) South (%) South-West (%) 

0.30 35.40 0 

1.80 25.20 06.70 

3.60 02.30 01.00 

 

Based on this information, we can see that the predominant wave direction is from the 

South and Southwest, while the remaining directions show very low occurrence rates. 

 

3.7.5 CALCULATION OF WAVE HEIGHTS 

 

The wave assessment conducted is based on information recorded at Ventanilla, 

statistical information obtained from Sailings Directions, and data on visual 

observations conducted in the study area.  The method consists in calculating the height 

and period of waves in deep waters.  Based on this information and on bathymetric data 

obtained for the area of interest, waves were forecasted using the orthogonal method up 

to the Western side of the breakwater to generate the diffraction diagrams and, based on 

refraction diagrams, applying Snell’s law (Wiegle), calculate wave heights at Playa 

Melchorita using different refraction and depth change coefficients. 

 

The height of a wave in shallow waters is given by the following formula: 

 

H = Kr . Ks . Kd . Ho 

 

Where: 

 

Kr =  Refraction coefficient 

Ks = Depth Change Coefficient 

Kd = Diffraction coefficient 

Ho = Wave Height in Deep Waters 

 

In Ventanilla, the Refraction Coefficient 20 m. deep is: 0.8940 
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Kd = 1 

Ks = 0.982 

 

From the classification of maximum average periods, T = 14 sec. 

 

The wavelength is given by Lo in deep waters. 

 

If we replace the above figures with the maximum height observed in Ventanilla, which 

corresponds to a sea roughness of 3.41 m. and a significant height of 1.51 m, recorded 

in June, the following figures are obtained: 

 

Ho = 3.41 / 0.894 * 0.982 = 3.88 m 

Ho = 1.51 / 0.894 * 0.982 = 1.72 m 

 

3.7.6 CALCULATION OF WAVE HEIGHT, IN A SOUTHWESTERL Y 

DIRECTION 

 

a) At 30 m. water depth: 

H = (0.9759) (0.9344) (1) (3.88) = 3.54 m 

H = (0.9759) (0.9344) (1) (1.72) = 1.57 m 

 

b) At 20 m. water depth: 

H = (0.9759) (0.9805) (1) (3.88) = 3.71 m 

H = (0.9759) (0.9805) (1) (1.72) = 1.65 m 

 

c) At 10 m. water depth: 

H = (1.0174) (1.1010) (1) (3.88) = 4.35 m 

H = (1.0174) (1.1010) (1) (1.72) = 1.93 m 

 

d) At 05 m. water depth: 

H = (1.0197) (1.2850) (1) (3.88) = 5.08 m 

H = (1.0197) (1.2850) (1) (1.72) = 2.25 m 
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3.7.7 CALCULATION OF WAVE HEIGHT, IN A SOUTHERLY DI RECTION 

 

a)    At 30 m. water depth: 

H = (0.8973) (0.9344) (1) (3.88) = 3.25 m 

H = (0.8973) (0.9344) (1) (1.72) = 1.44 m 

 

b)   At 20 m. water depth: 

H = (0.8803) (0.9805) (1) (3.88) = 3.35 m 

H = (0.8803) (0.9805) (1) (1.72) = 1.48 m 

 

c)    At 10 m. water depth: 

H = (0.8471) (1.1010) (1) (3.88) = 3.62 m 

H = (0.8471) (1.1010) (1) (1.72) = 1.60 m 

 

d)    At 05 m. water depth: 

H = (0.8439) (1.2850) (1) (3.88) = 4.21 m 

H = (0.8439) (1.2850) (1) (1.72) = 1.87 m 

 

3.7.8 CALCULATION OF TOTAL Kr 

 

Kr (Total) = 0.8439 (0.7833) + 1.0197 (0.2167) = 0.8820 

 

 

3.7.9 CALCULATION OF WAVE HEIGHT AT SWASH ZONE (Hb)  

 

Calculation of H’o 

 

H’o / Ho = Kr 

 

Where: 

 

Ho = 1.72 and 3.8 

Kr = 0.8820 
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H’o =  Kr . Ho 

H’o = 0.8820 x 1.72 = 1.52 m 

H’o = 0.8820 x 3.88 = 3.42 

 

We evaluated: H’o / gT2 = 1.52 / 1920.8 = 0.00079 

  H’o / gT2 = 3.42 / 1920.8 = 0.00178 

 

Calculation of Slope (m) : 

of:  5 / 300 = 0.017 

 

Then: Hb / H’o = 1.69 = = =  Hb = 1.69 x 1.52 = 2.57 m. 

  Hb / H’o = 1.36 = = =  Hb = 1.36 x 3.42 = 4.65 m. 

  

3.7.10 CALCULATION OF WAVE DEPTH WHEN IT BREAKS 

 

Hb / gT2 = 2.57 / 1920.8 = 0.00134 

Hb / gT2 = 4.65 / 1920.8 = 0.00242 

M = 0.017 

 

We evaluated: db / Hb = 1.12 

  db = 2.57 x 1.12 = 2.88 m 

  db / Hb = 1.07 

  db = 4.65 x 1.14 = 5.29 m 

 

3.7.11 DISTANCE AT WHICH WAVE BREAKS FROM THE BEACH  

 

The wave breaks at: 2.88 / 0.017 = 170 m 

/ 0.017 = 310 m 

 

3.7.12 CHARACTERISTICS OF WAVES AT PLAYA MELCHORITA   

 

In the study area, the height of waves when they break, calculated on the basis of data 

obtained during a period of one year in Ventanilla, is 2.57 and 4.65 m. for significant 
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wave heights and maximum significant wave heights, respectively, the swash depth 

being 2.88 and 5.29 m., respectively, and the distance waves break from the beach 

being 170 and 310 m., respectively. 

 

WAVE PARAMETERS 

 

   H  Hs  Hmax  Ts 

   1.20 m.  1.80 m  4.00 m  13.0 sec 

 

3.8 TIDES 

 

The importance and study of tides lies in the need to have datums in place in order to 

calculate the height of hills and valleys and sea depths, besides delimiting riverside land 

for purposes of fixing boundaries and designing structures in coastal areas, defining the 

dynamics of the area, basically supported by the range of tides. 

 

The characteristics of ocean tides in the study area have been obtained from the Tide 

Tables published by the National Bureau of Hydrography and Navigation.  Tides are 

semi-diurnal in nature, that is, there are two high tides and two low tides during each 

tidal day (24 hours 50 minutes).  The mean tidal range is on the order of 0.55 m., while 

the tidal range during syzygy is on the order of 0.73 m.  The common establishment 

(tidal ports) is 05 hours 36 minutes. 

 

3.9 TSUNAMIS 

 

Tsunamis or sea quakes are a succession of ocean waves that have long periods, 

typically between 15 to 40 minutes, and are imperceptible at sea but, when they 

approach the coast, the large kinetic energy they carry becomes potential energy and the 

waves may grow to reach several meters in height.  Tsunamis are frequently generated 

by earthquakes measuring over 7.5° on the Richter scale.  Volcanic eruptions and 

submarine landslides can also generate tsunamis. 
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Once a tsunami is generated, it propagates in all directions.  The propagation speed 

depends on the depth of the sea.  For example, a tsunami that travels part of an ocean 

that is 4,000 m. deep will have a speed of 720  km/h.  Then, if we know the depth of the 

sea, we can calculate the approximate time of tsunami arrival in any part of the coast.  

For instance, if a tsunami is generated off the coasts of Alaska, it may reach Peruvian 

coasts in about 16 hours. 

 

The height of a tsunami at sea is only a few centimeters.  On the open sea a tsunami 

may pass under a ship unnoticed.  However, it has a wavelength of about 350 km.  

Then, the tsunami poses no hazard at sea, but when it approaches shore it slows and 

grows in height upon encountering increasingly shallow waters. 

 

In many islands of Indonesia and Japan, where unfavorable bathymetric and 

topographic conditions prevail, tsunamis can reach over 30 meters above sea level. 

 

In the case of Peru, a tsunami may not reach the coast as a big wave, but rather as a 

flood wave that may range between 6 to 9  m. in height. 

 

Fortunately, Peru has not suffered the effects of tsunamis as frequently as other places 

on Earth.  However, history shows that the destructive effects of several tsunamis have 

impacted our coasts in the past. 

 

In Peru, the most destructive tsunamis occurred on October 28, 1746 and August 13, 

1868.  The first one struck the coasts of Callao and reached a height of 7 m.  This 

tsunami resulted in the death of 5 to 7 thousand people, and is probably the most 

destructive tsunami that has ever taken place in Peru.  The second one occurred on 

August 13, 1868 and caused substantial damage from Trujillo (Peru) to Concepcion 

(Chile).   In Arica, a war vessel was washed ashore and left grounded 400 m. inland.  

The effects of this tsunami were felt in ports as remote as Hawaii, Australia and Japan.  

Finally, the last destructive tsunami occurred on June 23, 2001, off the coasts of 

Camaná, destroying the “La Punta” summer resort almost completely, leaving more 

than 1,000 houses destroyed, 28 casualties, and over 65 people unaccounted for. 
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International and National Tsunami Warning System 

 

In April 1964, a strong earthquake hit Alaska, generating a tsunami that affected the 

coasts of several Pacific Rim countries, causing both substantial casualties and property 

damage.  The tsunami reached the Pacific Rim countries several hours after the 

earthquake had hit Alaska.  The authorities of these countries could have warned the 

population and make them evacuate coastal areas; however, there was no tsunami alert 

system in place.  As a result, the International Tsunami Warning System was created in 

1965. 

 

This International System has its headquarters in Hawaii and is supported by 

information received from seismographic and mareographic stations (stations that 

measure earthquakes and sea water levels, respectively). 

 

For instance, if an earthquake occurs in the Pacific Ocean area, the seismographic 

station that is closer to the epicenter will give Hawaii notice thereof, for the latter to 

retransmit the information to all countries that form part of the system.  As no certainty 

exists as to whether or not the earthquake will generate a tsunami, then the 

mareographic station that is closer to the epicenter checks whether there has been a 

sudden sea level change, that is, whether or not a tsunami has been generated.  If so, it 

will give notice thereof to Hawaii, for the latter to send a warning to all Pacific Rim 

countries. 

 

Each Pacific Rim country has its own National Tsunami Warning Center, which 

coordinates the issuance of warnings with the International System.  In Peru, this center 

is run by the General Bureau of Hydrography and Navigation (DHN), with headquarters 

in Chucuito, Callao. 

 

The National Tsunami Warning Center receives information from the International 

Center through the International “Jorge Chavez” Airport, via a modem and/or magnetic 

telephone.  Upon receipt of the warning, the DHN contacts the International System to 

assess the possible effects that the tsunami could have upon our coasts.  If a risk does 
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exist, a warning is issued to the National Institute of Civil Defense, which is in charge 

of activating the corresponding evacuation plans. 

 

The Peruvian Geophysical Institute also forms part of the National Tsunami Warning 

System and reports the location of the epicenter and the earthquake intensity to properly 

assess the tsunami risk. 

 

In order to properly send tsunami warnings to all communities along Peru’s coast, the 

DHN is connected through the Naval Communications System with all harbormaster’s 

offices all along the coast. 

 

It is worth bearing in mind that if a tsunami occurs at a remote location, the National 

Tsunami Warning System will give notice thereof to the population through the Civil 

Defense authorities (mayor of the district – province).  However, if a tsunami occurs at 

a nearby location, the natural warning will be the earthquake that occurs 15 to 25 

minutes before the tsunami strikes the coast, for which reason workers should move 

away from the coast onto higher ground immediately after being hit by a strong 

earthquake (>7.0°). 

 

Tsunamis have affected the coastal areas of Lima-Callao in the past.  The largest 

tsunamis, particularly off the coast of Lima-Callao, are usually caused by earthquakes, 

close to the coast, triggered by the abduction of the Nazca Plate under the South 

American Plate.  Callao has repeatedly been struck by tsunamis that have resulted in 

substantial casualties and property damage. The most important Tsunamis in the Pacific 

are shown below in Table No. 2. 
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TABLE No. 2 HISTORICAL TSUNAMIS IN THE PACIFIC 

Year Day/Month Seismicity Center Intensity of the Earthquake 

(Mercalli Scale) 

Tsunami 

Waive Height 

Damages, casualties, etc. 

1568 July 9 Near the Peruvian coast 8 4 arms 22 dead in Lima 

1644 May 12 Near the coast of Pisco (Ica) 6  70 casualties 

1678 June 17 11.7ºS – 77º N of Lima 7   

1687 Oct 20 11.7ºS – 77º W 9  200 casualties in Lia 

1705 Nov 26    Destruction of Arica 

1716 Feb 10 Camana (Arequipa) 9  Damages in Pisco 

1746 Oct 28   7 m in Callao  

1806 Dec 1   6 m in Callao  

1828 Mar 30  7   

1869 Aug 13 In front of Arica 6 21 m in Concepcion (Chile) Damages from Trujillo to Concepcion 

(Chile) 

1877 May 9 Chile  23 m in Arica Damages from Pisco to Antofagasta 

(Chile) 

1878 Jan 10   12 m in Isla Tanna  

1883 Aug 26 Krakatoa Volcano – Indonesia  23 m in Mera, Java, Indonesia  

1942 Aug 24 15.1ºS – 75ºW 8.1   

1946 April 1   6 m in Hawaii, USA 165 casualties in Hawaii, USA 

1952 Nov 5   1.9 m in Libertad (Ecuador) 

2.0 m in Callao 

3.7 m in Talcahuano (Chile) 

 

1957 March 8 North Pacific Ocean  1 m in Chile 

0.25 m in Callao 

 

1960 May 22 Coastal area of Chile 8.25 – 8.50 2.2 m in La Punta, Calloa 

11 m in Hilo, Hawaii, USA 

 

1974 Oct 3 Near the coast in Callao    

1996 Feb 21 210 km SW of Callao 6.9  15 meters in Callao 

  



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  6 
______________________________________________________________________________________ 
 

 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

89 

 3.10 METEOROLOGY 

 

Overall, climatological conditions in the study area are influenced by the dynamics of 

the Southeastern Pacific Anticyclone and, during summertime, by the dynamics of the 

Atlantic Anticyclone that, in its westernmost position, results in the transfer of moisture 

to the Pacific Ocean side. 

 

According to its geographical position, the study area is also influenced by the cold 

Peruvian current, which serves as some sort of thermo regulating mechanism, and by 

the Andean mountain range the orography of which regulates the persistence of trade 

winds and, therefore, coastal outcrops and the climate regime prevailing on the 

Peruvian coast. 

 

MACROSCALAR INFLUENCE OF THE OCEAN-ATMOSPHERE SYSTE M 

 

From a macroscalar standpoint, the climatological conditions in the study area are 

influenced by geographical, oceanographic, and meteorological factors. 

 

The geographical factors are associated with the latitudinal position of the study area; 

the oceanographic factors are associated with the cold Peruvian current, which serves as 

some sort of thermo regulating mechanism; and the meteorological factors are 

associated with the Southeastern Pacific Anticyclone, which has an influence on 

weather and conditions the stability of trade winds as an external agent that generates 

irregular waves. 

 

MESOSCALAR AND LOCAL INFLUENCE 

 

From a mesoscalar standpoint, circulation patterns are modified along the coastline due 

to existing orographic conditions; similarly, flow patterns are slightly modified by the 

difference in temperature between sea and land, particularly in littoral areas comprising 

large desert zones and areas with elevated and/or depressed land (bays, coves, 

peninsulas, etc.).  Air circulation patterns are also modified due to the effect of friction 
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on winds and the change in the amount of movement between the airflow on the sea and 

land. 

 

CLIMATOLOGICAL ASSESSMENT 

 

Overall, climatological conditions in the study area are influenced by the dynamics of 

the Southeastern Pacific Anticyclone and, during summertime, by the dynamics of the 

Atlantic Anticyclone that, in its westernmost position, results in the transfer of moisture 

to the Pacific Ocean side. Due to its geographical position, the study area is also 

influenced by the presence of the cold Peruvian current, as thermo regulating 

mechanism, the Andean Mountain Range, as orographic effect in free circulation, which 

conditions the stability of the wind and the presence of the El Niño phenomenon, which 

alters the climate. 

 

From a statistical standpoint, winds mainly come from the SSE, their multiannual 

monthly mean speed ranging between 6 and 8 knots and their average directional 

stability being 80%.  The wind component usually varies slightly towards SSW in the 

afternoon, with a speed increase to 12 knots.  During some months of the year, the wind 

shows a NW to N component, which remains steady for a few hours and, in extreme 

cases, for 2 to 3 days.  At dawn and in the early morning, winds are weak and tend to 

remain calm. 

 

Following is Compass Rose that shows the annual average winds reported in the Pisco 

airport in 1996, where we can see the predominance of southerly and southeasterly 

winds.   
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Compass Rose for Pisco, Peru, 1996 (Station No. 846910) 

 

From a mesoscalar standpoint, circulation patterns are modified along the coastline due 

to the difference in temperature between sea and land, particularly in littoral areas 

comprising large desert zones like, for instance, interfluvial areas. 

 

Also because of the difference in temperature, air circulation is slightly modified 

offshore due to the presence of pockets of warm water and also because of the 

horizontal thermal gradient vis-à-vis its periphery. 

 

Elevated and depressed land (peninsulas, bays) along the coastline, in view that the flow 

is not aligned parallel to the coastline, also modifies air circulation due to the effect of 

friction and the change in the amount of movement between the air flow on the sea and 

land. 

 

The multiannual monthly average air temperature fluctuates between 16.6° and 21.9° C, 

the minimum mean temperature being 15.4° C (September) and the maximum mean 

temperature being 26.8° (March).  Furthermore, mean relative humidity fluctuates 

between 77 and 90% per month.    Average monthly sunlight hours range between 2.3 

and 5.9 hours per day, which correspond to August and March, respectively. 
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Stratiform cloudiness prevails in the study area.  During wintertime, skies are covered 

in the mornings by stratus and stratocumulus clouds, gradually changing to cloudy at 

noon.  During summertime, skies are cloudy to partially cloudy because of the presence 

of stratocumulus and altocumulus clouds and in the afternoon by cirrostratus and 

altostratus clouds as a result of the transfer of moisture from the central Amazon Jungle 

to the Pacific Ocean side. 

 

Rainfall is scarce in the study area.  There are only scattered drizzles during winter and 

slight rains during summer, originating from stratus and altostratus clouds, respectively. 

 

However, fine fogs or mists that reduce horizontal visibility to less than 9 km. are more 

frequent during most part of the year, particularly at dawn and in the early morning.  

During summertime, radioactive mists ranging from moderate to dense are frequent in 

the early morning, reducing visibility to less than 1,000 m.  During wintertime, the 

frequency of fogs is mainly associated with the inflow of humid air from the ocean, as a 

result of the intensification of the Southeastern Pacific Anticyclone and sea surface 

cooling in coastal areas. 

 

Each time the El Niño phenomenon occurs, the temperature of air increases by 2° to 4° 

C and the wind increases by 20 to 50% over the monthly average, particularly in the 

afternoons.  Rainfalls are a bit stronger and cover a broader area. 

 

Source: Derrotero de la Costa Peruana volumen II, 3rd edition  2001, published by the 

Hydrography and Navigation Bureau. 

 

 

3.11 PHYSICAL ASPECTS OF CLIMATE CHANGES 

 

Sunlight is the main source of energy on Earth.  Continents, seas, oceans and the 

atmosphere absorb the sun’s radiation according to their latitudinal distribution, and 

weather and climate are the result of ocean-atmosphere interaction.  However, some 

climate changes occur at a geological level and involve thousands and even millions of 

years.  The causes of these changes continue being discussed by scientists and include: 
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variations in the Earth’s position, sunspot activity, volcanic activity, concentration of 

carbon dioxide in the atmosphere, etc.  

 

IPCC scientists (Inter Government Panel on Climate Change) entrusted with the study 

of sea level rises have developed, as a result of the increasing emission of gases with a 

greenhouse effect into the atmosphere, six possible scenarios.  IPCC scientists predict 

an increase in global temperature during the next 100 years and, as a result, a sea level 

increase that may range between 0.35 to 0.85 m., although uncertainty still exists 

regarding these estimates. 

 

Consensus currently exists among international scientists that climate changes are 

bringing about global changes, and that it is necessary to prepare qualitative and 

quantitative estimates of the effects these changes could have. 

 

Global warming will strongly affect existing ecosystems in our coastal area and 

territorial sea; however, it is difficult to grasp the true magnitude of these consequences.  

Any climate change and any sea level change will affect several aspects of our marine 

environment. 

 

Temperature, salinity, sea currents, turbulence, the characteristics of waves and the 

frequency of storms can be modified.  Floods along with seaquakes and erosion will 

reduce the size of the coastal strip and its habitats. 

 

Marine intrusion, coupled with climate effects, such as increased runoff, could modify 

the salinity of estuaries and, therefore, affect their ecosystems. 

 

Models developed to simulate the effects of global warming on atmospheric circulation 

make us foresee significant changes.  Atmospheric circulation changes occurred during 

warm periods in the past give us an idea of future circulation changes. 

 

Some scientists have analyzed climate changes and atmospheric circulation for both 

cold and warm years during the XX century, developing some scenarios that define the 

main characteristics of climate changes. 
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Overall, temperature variations will be stronger at the poles and less stronger near the 

Equator.  For low latitude areas, a global warming of 25°C is expected to take place, 

which may result in an increase of 2 to 2.5° during summertime and 3 to 3.7° during 

wintertime.  On a worldwide, regional and national basis, it is difficult to accurately 

predict how will the coastal area respond to global warming; however, it is accepted 

that the probable consequences will be far-reaching and will affect different aspects. 

 

On the other hand, although the El Niño phenomenon may be a good simulation of the 

effects that a climate change may have upon the Peruvian ecosystem (air and sea 

temperature rises, increased rainfalls, sea level rises, etc.), it is worth stressing that: 

 

The temporary changes associated with the El Niño phenomenon are only the initial 

part of a longer process known as ecological succession, which will take place once the 

new environmental conditions become permanent.  Therefore, the apparent “beneficial 

and harmful” aspects of the El Niño phenomenon are only temporary, so it is still not 

possible to predict, based on the current scientific knowledge available about the 

ecology, the new condition that the ecosystem will adopt in the long term. 

 

VARIATION OF PARAMETERS IN RELATION TO SCENARIOS 

 
PARAMETERS FAVORABLE AVERAGE UNFAVORABLE 
 SCENARIO SCENARIO SCENARIO 
Temperature  1.5o C  3.0o C  4.5o C 
Ave. Sea elevation  35 cm.  60 cm.  85 cm. 
Ave. High elevation  40 cm.  65 cm.  90 cm. 
Ave. Low elevation  30 cm.  55 cm.  80 cm. 
Source of the wind  -10 %  0  10 %  
Wind direction  -10 %  0  -10 %  
-  summer  5 %      
-  winter  2 %      
Evapotranspiration        
-  summer  5 %  10 %  15 % 
River discharge        
-  summer  0 %  -5 %  -10 % 
-  winter  0 %  5 %  10 %  
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3.12 PHYSICAL AND CHEMICAL CHARACTERISTICS OF SEA W ATER 

  Dredging area 

 

 Monitoring during a second phase (since the first phase was developed by Golder 

Associates for the LNG export project in Pampa Melchorita) was carried out on March 

26 and 27, 2003.  The samples for water analysis were taken in nine stations in the 

surroundings of the dredging area located in Melchorita beach. 

 

 The physical and chemical characteristics of the sea water are shown in the Tables of 

the annex.  The certificates of the analysis are also attached in the annex. 

 

 During the field work, it was noted that the sea shows a dark green color. 

 

 The turbidity of sea water will be treated in paragraph 3.12.3. 

 

 The temperature, pH and dissolved oxygen were measured at the time of monitoring, 

using Company equipment previously described; similarly, the DBO(5) was 

determined. 

 

 The analysis of suspended solids, nitrates, phosphates and granulometry were 

conducted in the National “Federico Villarreal” University Laboratory, School of 

Oceanography, Fisheries and Food Sciences. 

 

To determine the quality of water and sediments in the receiving body, samples were 

taken from nine sampling points aligned parallel to the coastline, using as a reference 

the project axis with the following points:  E1, E2 and E3 from the nearest coastal point 

in a seaward direction, three towards the south and three towards the north, parallel to 

this axis with a separation of 770 m. from the first coastline, at intervals of 500 m. as 

from this line and with a lateral separation of 500 m, at water depths of 10 m, 12 m, and 

14 m (see Drawing C1).  Sediment samples were taken from these same points. 
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3.12.1 Materials and Methods 

 

To carry out the above sampling work, Golder used a vessel, water sampling equipment 

at three levels (surface, middle section and bottom), electrochemical pH, OD, 

temperature and salinity meters, a dredger, and bottles to collect water and sediment 

samples. The samples were analyzed at the  National “Federico Villarreal” University 

Laboratory, School of Oceanography, Fisheries and Food Sciences and ENVIROLAB 

(see certificates in annex 1). 

 

3.12.2 UTM Coordinates (WGS 84) of sampling points 

 

Sampling date:  March 26, 2003 

 

Code NORTH EAST 

E-1 8 534 207,394 358 156,136 

E-2 8 533 853,872 357 802,551 

E-3 8 533 500,350 357 448,966 

E-4 8 534 560,979 357 802,614 

E-5 8 534 207,457 357 449,029 

E-6 8 533 853,934 357 095,444 

E-7 8 533 853,809 358 509,658 

E-8 8 533 500,287 358 156,073 

E-9 8 533 146,765 357 802,488 

 

3.12.3 Water quality – results and discussion 

 

A) Temperature in °°°°C (vertical temperature profile) 

 

M. Depth E7 (North) E1 (Center) E4 (South) 

0 21.7 21.8 21.9 

1 21.7 21.8 21.8 

2 21.7 21.7 21.8 

3 21.6 21.7 21.7 

4 21.6 21.7 21.7 

5 21.6 21.7 21.7 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  6 
______________________________________________________________________________________ 
 

 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

97 

6 21.5 21.5 21.6 

7 21.0 21.1 21.4 

8 20.5 20.8 21.0 

9 20.3 20.5 20.5 

 

M. Depth E8 (North) E2 (Center) E5 (South) 

0 21.7 21.8 21.8 

1 21.7 21.7 21.7 

2 21.7 21.7 21.7 

3 21.6 21.6 21.6 

4 21.6 21.6 21.6 

5 21.6 21.5 21.5 

6 21.5 21.3 21.4 

7 21.0 21.0 21.3 

8 20.2 20.2 20.5 

9 19.7 19.8 19.9 

10 19.4 19.5 19.5 

11 19.0 19.3 19.0 

 

 

M. Depth E9 (North) E3 (Center) E6 (South) 

0 22.0 22.0 22.0 

1 21.9 21.9 21.9 

2 21.8 21.9 21.9 

3 21.8 21.7 21.8 

4 21.7 21.7 21.8 

5 21.6 21.6 21.7 

6 21.3 21.3 21.3 

7 21.1 21.1 21.1 

8 20.7 20.8 20.8 

9 20.5 20.6 20.6 

10 19.9 20.0 20.0 

11 19.0 19.3 19.3 

12 18.7 18.8 18.8 

13 18.2 18.3 18.3 
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The thermal characteristics of the Peruvian sea, approximately within the first 150 

miles, are characterized for having relatively low values, in comparison with the values 

it should have in accordance with the latitude. 

 

 This phenomenon occurs mainly due to coastal outcroppings and to the Peruvian 

current coming from greater latitudes. 

 

 Variations in surface sea temperature are basically related to the absorption of solar 

radiation, atmospheric circulation, surface currents, coastal outcroppings, sinking and 

advective movements. 

 

The sea temperature conditions are of great importance since they regulate the climatic 

conditions of the area and control adequate conditions for the development of sea life. 

 

 Annual thermal conditions of the Peruvian sea, on average, are characterized for having 

variations that fluctuate between 17º and 25ºC, with lowest values in areas near the 

coast and highest in areas far away from the coastline.  However, these values increase 

when the El Niño Phenomenon is present, as in 1982- 83 and 1997 – 98, mainly. 

 

 The values found in the surface sampling area were between 22.0º and 21.7ºC, with an 

average value of 21.8ºC.  These values are currently slightly under normal values and 

the explanation is that current conditions show negative thermal anomalies in most of 

the Peruvian coast, as a result of the intense outcropping registered. 

 

 Its seasonal variability is relatively low, and is only altered with the occurrence of the 

“El Niño” phenomenon, during which warm waters appear. 

 

 The temperature values recorded a meter from the bottom, show a difference of 1.3º to 

3.8ºC, with respect to the surface, showing a mixture layer between 6 and 7 m deep 

followed by a negative gradient (thermocline) towards the bottom. 

 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  6 
______________________________________________________________________________________ 
 

 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

99 

 In shallow waters the dynamic conditions are influenced by atmospheric characteristics, 

particularly the wind, which mixes and homogenizes the surface layer, called mix layer, 

isothermal layer. 

 

 The bottom temperature fluctuated between 20.5º to 18.3ºC, with an average value of 

19.3ºC. 

 

B) Dissolved oxygen in mg/l (vertical profile of dissolved oxygen) 

 

M. Depth E7 (North) E1 (Center) E4 (South) 

0 9.42 9.41 9.53 

1 9.33 9.38 9.42 

2 9.26 9.25 9.38 

3 8.72 9.24 9.20 

4 8.65 8.73 8.70 

5 6.58 6.36 6.40 

6 6.12 6.02 6.20 

7 5.61 5.76 5.90 

8 5.08 5.20 5.30 

9 4.40 4.36 4.70 

 

 

M. Depth E8 (North) E2 (Center) E5 (South) 

0 9.85 9.96 9.90 

1 9.76 9.82 9.82 

2 9.60 9.72 9.42 

3 8.91 9.62 9.12 

4 7.63 8.63 8.25 

5 7.30 7.42 7.63 

6 6.54 6.25 6.70 

7 5.70 5.62 5.24 

8 5.40 5.59 5.02 

9 4.75 4.30 4.61 

10 4.12 4.05 4.22 

11 3.42 3.56 3.64 
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M. Depth E9 (North) E3 (Center) E6 (South) 

0 1.10 9.70 9.90 

1 10.03 9.25 9.70 

2 9.69 9.10 9.30 

3 9.06 9.08 9.12 

4 8.20 9.16 8.82 

5 7.76 8.42 8.23 

6 7.47 8.24 7.94 

7 6.71 6.42 6.72 

8 6.40 6.29 6.12 

9 5.72 5.70 5.93 

10 5.32 5.21 4.93 

11 4.68 4.74 4.12 

12 4.12 4.02 3.70 

13 3.70 3.61 3.24 

 

On the sampling date, there was an oversaturation owing to the high concentration of 

phytoplankton prevailing in this area.  Surface concentrations fluctuated between 10.10 

and 9.41 mg/l, with an average value of 9.75 mg/l.  On the other hand, near the bottom 

concentrations decreased between 5 and 6 mg/l, with respect to the surface.  The 

vertical structure showed a homogeneous surface layer within the first 3 to 4 meters 

deep, to then gradually decrease towards the bottom.  In general, there are good 

oxygenation conditions in the entire water column. 

 

C) Salinity S%o (Vertical profile of Salinity) 

 

M. Depth E7 (North) E1 (Center) E4 (South) 

0 33.3 33.2 32.6 

1 33.3 33.2 32.9 

2 33.3 33.2 32.9 

3 33.3 33.2 33.0 

4 33.3 33.3 33.0 

5 33.3 33.3 33.1 

6 33.4 33.3 33.1 

7 33.4 33.4 33.2 

8 33.4 33.4 33.2 

9 33.5 33.4 33.3 
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M. Depth E8 (North) E2 (Center) E5 (South) 

0 33.4 33.4 33.4 

1 33.4 33.4 33.4 

2 33.4 33.4 33.4 

3 33.4 33.5 33.4 

4 33.4 33.5 33.4 

5 33.4 33.5 33.5 

6 33.5 33.5 33.5 

7 33.5 33.6 33.5 

8 33.6 33.6 33.6 

9 33.6 33.6 33.6 

10 33.6 33.7 33.6 

11 33.7 33.7 33.7 

 

M. Depth E9 (North) E3 (Center) E6 (South) 

0 33.6 33.6 33.6 

1 33.6 33.6 33.6 

2 33.6 33.6 33.6 

3 33.6 33.6 33.7 

4 33.7 33.6 33.7 

5 33.7 33.7 33.7 

6 33.8 33.7 33.8 

7 33.8 33.8 33.8 

8 33.8 33.8 33.8 

9 33.8 33.9 33.9 

10 33.9 33.9 33.9 

11 34.0 34.0 34.0 

12 34.0 34.0 34.0 

13 34.1 34.1 34.1 

 

On the sampling date, salinity concentrations were relatively low, clearly showing the 

influence of the fresh water from the Chincha and Cañete rivers, with a greater effect 

towards the coastal area and the surface, since the mixing processes result in waters 

with less density, and therefore, remain on the surface.  The surface values fluctuated 
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between 33.6 and 33.2 ppm, gradually increasing towards the bottom, reaching values 

between 34.1 and 33.3 ppm near the bottom. 

 

D) Biochemical oxygen demand: 

 

Code Surface Middle Section Bottom 

E1 3.81 3.46 3.10 

E2 2.60 2.16 2.32 

E3 2.06 1.19 1.71 

 

The BOD values found are slightly higher than those detected for non-contaminated 

waters due to the presence of a large amount of plankton all along the water column. 

 

Total Suspended Solids in mg/l (TSS): 

 

Organic 

Code Surface Middle Section Bottom 

E1 26.87 23.90 24.00 

E2 24.70 26.10 25.73 

E3 18.20 29.30 29.75 

 

Inorganic 

Code Surface Middle Section Bottom 

E1 10.05 11.50 13.00 

E2 11.10 8.76 9.37 

E3 16.10 2.63 10.38 

 

Total 

Code Surface Middle Section Bottom 

E1 36.92 35.40 37.00 

E2 34.80 34.86 35.10 

E3 34.30 32.02 40.13 

 

Total suspended solids mainly consist of organic material (plankton) and inorganic 

particles (silts and clays). Their concentrations were relatively high, due to the strong 
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swell in the area, which, in contact with the bottom, keeps a large amount of sediments 

in suspension. 

 

E) Hydrocarbons (gas chromatography) in mg/l: 

 

Code Surface 

E1 0.00 

E2 0.00 

E3 0.00 

 

Hydrocarbons were not found in seawater in the study area. 

 

F) Nitrogen: 

 

Nitrites, nitrates, nitrogen and organic nitrogen are the different forms of nitrogen found 

in water.  This time, the analysis included nitrites, nitrates, and total nitrogen. 

 

Nitrites 

Code Surface Middle Section Bottom 

E1 0.007 0.004 0.043 

E2 0.005 0.008 0.028 

E3 0.009 0.004 0.023 

 

Higher concentrations of nitrites were found at the bottom, which is consistent with the 

low amount of oxygen reported, owing to the high plankton density that prevents 

plankton from performing photosynthesis at the bottom.  This is why nitrite is not 

oxidized. 

 

 

Nitrates 

Code Surface Middle Section Bottom 

E1 0.004 0.012 0.241 

E2 0.006 0.023 0.343 

E3 0.016 0.141 0.493 
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As in the case of nitrites, the highest concentrations of nitrates are found at the bottom 

and seaward, for the same reasons explained above.  Similarly, it can be observed that 

almost all the sea surface nitrate has been exhausted owing to the effect of 

phytoplankton. 

 

Total Nitrogen 

Code Surface Middle Section Bottom 

E1 0.817 0.733 1.004 

E2 0.752 0.814 1.143 

E3 0.571 1.027 1.409 

 

This value is associated with the nitrogen content of plankton, nitrites and nitrates. 

 

G) Phosphorous 

 

Phosphates 

Code Surface Middle Section Bottom 

E1 0.085 0.106 0.157 

E2 0.108 0.116 0.226 

E3 0.114 0.173 0.343 

 

As in the case of nitrite and nitrate, the highest concentrations are found at the bottom 

and seaward, for the reasons explained above. 

 

Total phosphorous 

Code Surface Middle Section Bottom 

E1 0.891 0.823 0.877 

E2 0.849 0.899 0.998 

E3 0.660 1.055 1.236 

 

The pattern shown by total phosphorous was similar as that shown by organic nitrogen. 

 

3.12.4 Sediment quality, results and discussion 

 

Three sediment samples were taken at the same points were water samples were taken. 
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A) Composition 

 

Mesh 

(um) 

E1 E2 E3 E4 E5 E6 E7 E8 E9 

>500 0,23 0,38 0,14 0,00 0,53 0,82 0,02 0,22 0,42 

>354 0,26 0,36 0,49 0,09 0,35 0,75 0,13 0,41 0,25 

>250 0,41 0,57 0,78 0,11 0,30 0,97 0,33 0,42 0,88 

>177 1,31 2,01 0,73 0,23 0,29 0,59 0,86 0,73 1,69 

>125 3,70 2,91 23,29 0,39 1,42 2,37 6,21 19,62 13,99 

>88 80,85 67,07 46,35 69,03 73,38 42,69 67,85 62,43 71,22 

<88 13,24 26,70 28,17 29,64 23,74 51,62 24,63 16,17 11,54 

 

Sediments are made up of very fine sand and mud. 

 

B) Metals in mg/kg (Cu, Pb, Cd, Hg and Fe): 

 

Metals the fraction of which was smaller than 80 um were evaluated. 

 

Code Copper Lead Cadmium Mercury Iron 

E1 11.4 7.1 2.19 0.052 11730 

E2 12.3 11.1 3.56 0.070 14595 

E3 22.73 10.2 3.60 0.052 14810 

 

In the study area, the anthropic contribution of metals is insignificant and could be 

associated with the material dragged along and deposited by the Chincha River, south 

of the area of interest.  Furthermore, at the Chincha River basin there is no mining 

activity that could contaminate the sediments dragged along by the river, for which 

reason minerals are naturally present in the area. 

 

Dredged material deposit area 

 

Based on the results of the analyses in the area of the planned terminal (9 sampling stations), 

which show average conditions of good seawater quality, in the dredged material deposit area, 

only samples of water and sediments were taken to analyze the granulometry of sediments in 
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suspension and sediments in the sea bottom, respectively, the results of which, together with 

current measurements, were used to evaluate the behavior of the sediment that will be 

discharged into the area. 

 

3.13 Biological conditions: habitats and Biodiversity 

 

The biological conditions were evaluated during a first phase by Golder Associates, for the LGN 

Export project in Pampa Melchorita. 

 

  Dredging area 

 

3.13.1 Materials and Methods 

 

To evaluate the existing biological conditions, namely habitats and biodiversity, 

plankton networks were used and water samples were taken to conduct microbiological 

(total and faecal coliforms) and intestinal parasite exams.  Sediment samples were also 

taken for this purpose. Samples were analyzed at the Federico Villarreal University Lab 

and ENVIROLAB (See certificates in annex 1). 

 

3.13.2 Results and Discussion 

 

The results of the microbiological and parasite exams conducted on water samples were 

negative, which confirms what we have stated above in the sense that there has been 

little anthropic intervention in the study area. 

 

A) Plankton 

 

This part of the surface water sample analysis considered three samples stored in bottles 

L1, L2 and L3, which correspond to stations E1, E2, and E3.  Through this study, it is 

possible to evaluate primary productivity conditions and the density of species included 

in the first trophic level of this marine ecosystem. 

 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  6 
______________________________________________________________________________________ 
 

 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

107 

9 diatom species and 7 dinoflagellate species were found in the phytoplankton.  The 

most representative one was the Dinoflagellate Ceratium reflexum the quantitative 

aspect of which is determined by 3,333 cells per millimeter.  From the samples 

analyzed, Bottle L1 is, from a qualitative standpoint, the most important one owing to 

the largest diversity of diatoms, which in turn are very small and serve as food for other 

species. 

 

The marine zooplankton is represented on a disperse basis by three forms of Crustacean 

larvae (COPEPODAS), Order CALANOIDA, CYCLOPOIDA and 

HARPACTICOIDA. 

 

Bottle L1 

Marine phytoplankton 

 

DIVISION CHRYSOPHYTA (golden brown or greenish brown algae) 

 

Class Bacillariophyceae (Diatoms) 

Sub-Class CENTRICAE 

- Coscinodiscus excentricus Ehr. 

- Rhyzosolenia alata Brightw. 

- Planktoniella sol (Wall.) Schutt 

- Ditylum brighwellii  (West) Grun. 

- Chaetoceros gracilis Schutt 

- Stephanopyxis turris (Grev. and Arn.) Ralfs 

Sub-Class PENNATAE 

- Nitzchia sp. 

- Gyrosigma sp. 

- Thallassiothrix nitzschoides Grun. 

 

DIVISION PYRROPHYTA (Dinoflagellates) 

 

Class Dinophyceae 

- Prorocentrum micans Her. 
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- Dinophysis caudata Saville Kent 

Peridinials 

Peridiniaceae 

- Peridinium crassipes Kofoid 

- Ceratium furca (Ehrenberg) Claparide et. Lachmann 

- Ceratium fusus (Her.) Clab. And Lachm. 

Gymnodinials 

Gonyaulaceae 

Gonyaulax minima Matzenauer 

 

From a quantitative standpoint, the most representative species is the Dinoflagellate 

Ceratium reflexum Cleve, the percentage of which stands at 3,333.33 cells per 

millimeter. 

 

  Marine Zooplankton 
 

- Larvae studies of Copepods of Suborder CALANOIDEA and CYCLOPOID. 

 

Bottle L2 
Marine Phytoplankton 

 

DIVISION CHRYSOPHYTA (golden brown or greenish brown algae) 

Class Bacillariophyceae (Diatoms) 

Sub-Class CENTRICAE 

- Coscinodiscus excentricus Ehr. 

- Planktoniella sol (Wall.) Schutt 

- Chaeotoceros gracilis Schutt 

- Rhizosolenia alata Brightw. 

- Ditylum brighwellii (West) Grun. 

 

DIVISION PYRROPHYTA (Dinoflagellates) 

- Ceratium reflexum 

- Ceratium furca (Ehrenberg) Claparide et Lachm. 
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- Ceratium fusus (Her.) Clab. and Lachm. 

- Peridinium divergens Ehrenberg 

- Peridinium diabolus Cleve 

- Gonyaulax minima Matzenauer 

- Dinophysis caudata Saville Kent 

 

From a quantitative standpoint, the most representative species is the Dinoflagellate 

Ceratium reflexum Cleve, the percentage of which stands at 2,222.22 cells per 

millimeter. 

Marine Zooplankton 
Copepod larvae (CRUSTACEAN) , Order CALANOIDA and CYCLOPOIDA. 

 

Bottle L3 
 

Marine Phytoplankton 

 

DIVISION CHRYSOPHYTA (golden brown and greenish brown algae). 

Class Bacillariophyceae (Diatoms) 

Sub-Class Centricae 

- Coscinodiscus excentricus Ehr. 

- Chaetoceros gracilis Schutt 

- Planktoniella sol (Wall) Schutt 

- Rhizosolenia alata Brightw. 

- Ditylum brighwellii (West.) Grun. 

Sub-Class PENNATAE 

- Gyrosigma 

 

DIVISION PYRROPHYTA (Dinoflagellates) 

- Ceratium reflexum Cleve and frustule remains 

- Ceratium tripos forma tripodioides (Joergensen) Paulsen 

- Peridinium divergens Ehrenberg 

- Dinophysis caudata Saville Kent 
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The most frequent and representative species is the Dinoflagellate Ceratium reflexum 

Cleve, the quantitative percentage of which stands at 2,222.22 cells per millimeter. 

Marine Zooplankton 
 

- Presence of copepod larvae (CRUSTACEAN), Suborder CALANOIDA, 

CYCLOPOIDA and HARPACTICOIDA. 

 

B) Benthos 

 

The benthos samples analyzed hereunder were taken at different sea depths, 10 m., 15 

m., 20 m. and 25 m., to determine diversity for MICROBENTHOS and 

MACROBENTHOS. 

 

The MICROBENTHIC COMMUNITY is composed of CYANOPHYTA (1 species), 

CHRYSOPHYTA (Diatom group) (5 species), PYRROPHYTA (2 species).  The 

zooplankton is composed of a Copepod larvae, Suborder Calanoida. 

 

The MACROBENTHIC COMMUNITY is composed of MOLLUSKS (2 species) and 

CRUSTACEANS (1 species). 

 

From all samples taken from different depths, the 2 Molluscan species, Mulinia edulis 

and Nassarius dentifer are not used by man.  The Crustacean, Pleuroncodes monodon, is 

a nomadic Benthopelagic species that lives at the bottom of the sea and on the surface 

and is eaten by some fish like the “cabrilla” Paralabrax humeralis, “chita” Anisotremus 

scapularis and, apparently, the “pota” Dosidicus gigas, which is always establishing 

communities with this crustacean. 

 

The small group of species or little diversity of Microbenthos and Macrobenthos will 

not have a significant effect  if it is discharged in the dredged material area starting at a 

depth of 15 m or 30 m.  Since in this area the biological mineralization process of 

organic matter will start again, allowing the regeneration of other benthonic species, the 
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SUCCESSION process occurs, which is the development of every ecosystem where a 

number of development stages occur towards more stable climax communities. 

 

 BIOLOGICAL SAMPLES IN FRONT OF PLAYA MELCHORITA 

 

Bucket 2 : Dredging area  

Bucket 5 : Dredged material deposit area.  

 

BUKCET B-1      Depth: 10 m. 

March 24, 2003   Weight: 7.65 Kg.  

 

MICROBENTHOS 
PHYTOPLANKTON 

CYANOPHYTA DIVISION (Blue green algae)  

- Oscillatoria sp.  

CHRYSOPHYTA DIVISION (golden brown and greenish brown algae)  

BACILLARIOPHYCEAE CLASS (Diatoms)  

Sub – Class: CENTRICAE  
- Coscinodiscus excentricus Ehr.  

Frustule remains in this species.  

Sub – Class: PENNATAE  
- Pinnularia sp.  
- Synedra sp.  
- Navicula sp.  

ZOOPLANKTON  
- Presence of copepod larvae (CRUSTACEAN), Suborder 

CALANOIDA, CALANOIDA which are herbivorous and 
carnivorous.  

PYRROPHYTA DIVISION (Dinoflagellates)  
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PERIDINEALES ORDER  

- Peridinium conicum (Gran) Ostf. And Schm. 

SILOFLAGELATTES 

Dictvocha fibula Eherenber  

MACROBENTHOS  
 

PHYLLUM MOLUSCA  

Class: Bivalve 
Family : Mactridae  
- Mulinia edulis King and Broderi “silt clam”.  

Dredging area 

BUCKET B – 2   Depth: 15 m. 

 March 24, 2003    Weight: 8.15 Kg.  

MICROBENTHOS  
PHYTOPLANKTON 

CYANOPHYTA DIVISION (Blue green algae)  

Oscillatoria sp.  

CHRYSOPHYTA DIVISON (Brown, golden or greenish brown algae)  

BACILLARIOPHYCEAE CLASS (Diatoms)  

Sub – Class: CENTRICAE  

- Coscinodiscus excentricus Ehr.  

Sub – Clase: PENNATAE  
- Nitzschia  
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- Gyrosigma  

MACROBENTHOS  

PHYLLUM MOLUSCA  
 
Class: Bivalve 
Family Mactridae  
- Mulinia edulis King and  Broderi “silt clam”.  

PHYLLUM ANELIDA  
- Fragments and tubes of marine polychaetes.  

BUCKET  B - 3   Depth: 20 m. 

Msrch 24,2003    Weight: 7.80 Kg.  

MICROBENTHOS  
PHYTOPLANKTON 

CYANOPHYTA DIVISION (Blue-green algae)  

Oscillatoria sp.  

CHRYSOPHYTA DIVISION (Brown, golden or greenish brown algae) 

 Class: BACILLARIOPHYCEAE (Diatoms) 

Sub – Clase: CENTRICAE  

- Coscinodiscus excentricus Ehr.  

Sub – Class: PENNATAE  
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- Thalasiothrix nitzschioides Grun.  

- Gyrosigma sp.  

- Achnanthes longipes Agardh.  

It has been ecologically determined that this species is typically benthonic. 

 
MACROBENTHOS  

PHYLLUM: MOLUSCA  

Class: Bivalve 

Family: Mactridae  

Mulinia edulis King and Broderi “silt clam”.  

Class: Gasteropod 

Family: Nassaridae  

Nassarius dentifer 

“Snail”  

 

BUCKET B – 4   Depth: 25 m. 

March 24, 2003    Weight: 6.85 Kg.  

 

MICROBENTHOS  

PHYTOPLANKTON 

CYANOPHYTA DIVISION (Blue green algae).  

Oscillatoria sp.  

CHRYSOPHYTA DIVISION (Golden brown or greenish brown algae) 

Class: BACILLARIOPHYCEAE (Diatoms). 

Sub – Class: CENTRICAE. 

Coscinodiscus excentricus Ehr.  

Very frequent species 
 
Sub – Class: PENNATAE 
 
Gyrosigma sp. 
Ahnantes longipes Agardh 

Very frequent species. 

Thallassiothrix nitzschoides Grun. 
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Navicula sp. 

 

PYRROPHYTA DIVISION (Dinoflagellates) 

 

Ordern: Peridinials 

 

Peridinium divergens Ehrenberg 

 

MACROBENTHOS 

 

PHYLLUM ARTHROPODA 

 

Class: Malacostraca 

Family: Galatheidae 

 

Pleuroncodes monodon “Red shrimp”, “Little red shrimp”, “Munida”. 

Species found in our marine environment, on the surface and in the sea bottom. 

Live in community with pelagic fish and “pota”. 

 

PHYLLUM MOLUSCA 

 

Class: Bivalve 

Family: Mactridae 

 

Mulinia edulis King y Broderi “Silt clam”. 

 

Dredged material deposit area 

BUCKET B – 5     Depth: 30 m. 

March 24, 2003  Weight: 7.30 Kg.  

MICROBENTHOS  
PHYTOPLANKTON 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  6 
______________________________________________________________________________________ 
 

 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

116 

CHRYSOPHYTA DIVISION (Golden brown or greenish brown algae). 

Class: BACILLARIOPHYCEAE (Diatoms) 

Sub – Class: CENTRICAE  

Coscinodiscus excentricus Ehr 

Melosira moniliformis (Müll.) Ag.  

 

Sub – Class: PENNATAE  

 

- Ahnantes longipes Agardh  

- Gyrosigma sp.  

 

MACROBENTHOS  

PHYLLUM: MOLUSCO 

  

Class: Bivalvia 

Family: Mactridae  

 

Mulinia edulis King and Broderi “ Silt clam”.  

Class: Gasteropod  

 

Family: Nassaridae  

Nassarius dentifer “Snail”  

PHYLLUM ARTHROPODA  

Class: Malacostraca  

Familia: Galatheidae  

Pleuroncodes monodon  
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“Red shrimp”, “ Little red shrimo”, “Munida”.  

PHYLLUM ANELIDA  

- Marine polychaetes (Fragments).  
 

C) Fish 

 

List of fish unloaded at the Tambo de Mora wharf 

 

(2002 catch, artisan or small-scale fishing). 

 

• “Raya” (Urotrygon ssp.) Demersal.170-280, 117-400 kg/journey. 

 

• “Tembladera” (Torpedo tremens), Fam. TORPEDINIDAE. Demersal.  150-200, 

82-250 kg/journey. 

 

• “Guitarra” (Rhinobatos planiceps), Fam. RHINOBATIDAE.  Demersal.  20-80, 

82-200 kg/journey. 

 

• “Ayanque” (Cynoscion analis), Fam. SCIAENIDAE.  Pelagic. 75-120, 40-88 

kg/journey. 

 

• “Bobo”, “mis mis”, “misho”, “zorro”, “chula” (Menticirrhus ophicephalus), Fam. 

SCIAENIDAE.  Pelagic. 50-94, 32-74 kg/journey. 

 

• “Peje zorro”, “tiburón zorro” (Alopias vulpinus), Fam. ALOPIIDAE.  Demersal.  

40-80 kg/journey. 

 

• “Coco” (Paralonchurus peruanus), Fam. SCIAENIDAE. Pelagic. 28-98, 33-73 

kg/journey. 
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• “Lisa” (Mugil cephalus), Fam. MUGILIDAE. Demersal. 29-50, 20-80 

kg/journey. 

 

• “Mojarrilla” (Stellifer minor), Fam. SCIANIDAE, 20-50, 15-40 kg/journey. 

 

• “Tollo fino”, “tollo blanco” (Mustelus mento) and “tollo común” (Mustelus 

whitneyi), Fam. TRIAKIDAE. 17-60 kg/journey. 

 

• “Lorna” (Sciaena deliciosa), Fam. SCIANIDAE. 

 

• “Cabinza” (Isacia conceptionis), Fam. POMADAYIDAE 

 

• “Pejerrey” (Odontesthes regia regia), Fam. ATHERINIDAE 

 

D) Coastal flora and fauna 

 

On Monday, March 24, 2003, a reconnaissance trip was made to Playa Melchorita, 

which included several kilometers of ecological areas located in supralittoral and 

intertidal zones, within an absolutely sandy – muddy environment characteristic of the 

coastal area (according to the studies conducted by KOEPCKE, 1952), observing: 

 

Mollusks, like the “choro” Aulacomya ater (MITILIDAE), “almeja de fango” Mulinia 

edulis (MACTRIDAE). 

 

Crustaceans, “carretero” Ocypode gaudichaudii  (OCYPODIDAE), which is 

characteristic of this environment and feeds on detritus, “cangrejo peludo” Cancer 

setosus (CANCRIDAE). 

 

Mammals, like “lobo marino comun” Otaria byronia. 

 

Birds, which, from an ecological standpoint, are typical of this environment, like the 

“gallinazo” Coragyps stratus, “chuita” Phalacrocorax gaimardi 

(PHALACROCORACIDAE), “cuervo del mar” or “cushuri” Phalacrocorax olivaceus 
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(PHALACROCORACIDAE), “tijereta de mar” Eregata magnificens, “Ostrero comun” 

or “Pitanay” Haematopus ostralegus pita (HAEMATOPODIDAE), “gaviota 

dominicana” Larus dominicanus (LARIDAE), “piquero comun” Sula variegata 

(SULIDAE). 

 

Vegetable remains of phanerogamic plants originating from riverside mountains that are 

very close to this area, which are dragged along by tides and beached onto the 

supralittoral area, have been constantly observed in this zone. 

 

3.13.3 RED TIDES 

 

In Peru, red tides have been known since past decades as a natural phenomenon, which 

causes changes in the color of the sea, preceded by the emission of sulfuric gas, 

associated with the death of fish or guano birds.  This has caused phytoplanktonic 

organisms (or in some cases, the concentration thereof) to produce this phenomenon. 

 

3.14 CURRENT AND FUTURE USES OF THE SEA AND BEACHES 

 

This area is currently used for artisan line fishing, and during the summertime groups 

from Lima or locals arrive occasionally to camp at a distances of 6 km (in the 

neighborhood of Wakama), although under current conditions access is difficult, since 

there is no road or other means to access the area.  There is a long walk from the nearest 

point in Cañete or Chincha, which discourages vacationers. 

 

A few km. down (6 km) a resort known as Wakama has been installed, which servess as 

a summer recreational area. 

 

The idea is to install the terminal and breakwater in the future in the study area in order 

to export LNG to the US coast.  The recreational and artisan fishing activities will 

continue as usual, except in an area to which access will be restructure due for the 

safety of people and the facilities.  This information is detailed in the respective chapter 

of the EIA for the LNG Export Project, Pampa Melchorita. 
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3.15 SOCIO-ECONOMIC FACTORS 

 

3.15.1 Project Location 

 

The area selected for the construction of the Natural Gas Liquefaction and Export Plant 

is located 168 km. south of the city of Lima, on the western side of the South 

Panamericana Highway, in the District of San Vicente de Cañete, Province of Cañete, 

Department of Lima. 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, and based on the geographical and political 

location of the area selected for the project, it is estimated that the impacts that the 

construction and operation of the project will have upon social and economic aspects, 

such as use of goods and services, manpower, fishing and agricultural activities, 

payment of taxes, permits and municipal approvals, etc., will be allocated as follows: 

 

• A direct area of influence, defined as the area located between the districts of 

San Vicente de Cañete and Cerro Azul in the Province of Cañete (Department 

of Lima), and the districts of Grocio Prado, Sunampe, Tambo de Mora, Pueblo 

Nuevo, and Chincha Alta in the Province of Chincha (Department of Ica). 

 

• An indirect area of influence to be composed of the remaining provinces of 

Cañete and Chincha, which form part of the departments of Lima and Ica, 

respectively. 

 

3.15.2 Use and possession of land 

 

The area selected for the project consists of untilled land owned by the Peruvian State.  

The property is located in the district of San Vicente de Cañete and comprises an area 

of approximately 521 hectares, which will be directly acquired from the 

Superintendency of Public Property (SBN).  An application will be filed with the 

competent entity to obtain a concession over the beach area and the marine surface.  To 

this end, the appropriate procedure will be followed. 
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There are no permanent occupants in the area selected for the project.  However, when 

the baseline studies were conducted, it was noticed that some people from neighboring 

communities use the area of interest to gain access to the fishing areas, or fish on the 

beach on a seasonal basis. 

 

The company has carried out the necessary archaeological studies and has already 

obtained the corresponding Certificate evidencing the Non-Existence of Archaeological 

Remains (CIRA), which is issued by the National Institute of Culture (INC). 

 

3.15.3 Social Profile 

 

The project area is located in the Province of Cañete, Department of Lima; however, it 

is so close to the limits of both the province and the department that the area of interest 

extends to the south, making the province of Chincha, Department of Ica, involved in 

the project. 

 

3.15.4 Population 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, the Province of Cañete is one of the 11 

provinces that form part of the Department of Lima.  In the year 2002 (INEI), it had an 

estimated population of 173.872 inhabitants, which may account for 2,1% of the total 

number of people who live in the Department of Lima.  Concerning population density, 

the figure stands at 38 inhabitants per km2, and the urban population account for 73,4% 

(127.695 inhabitants) of the total, while the remaining 26,6% (46.177 inhabitants) are 

scattered along the rural area.  The figures for male and female population stand at 

87.410 (50,3%) and 86.462 (49,7%), respectively. 

 

The Province of Cañete, with a total surface area of 4.577 km2, is divided into 16 

districts. 
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In turn, the District of San Vicente, with jurisdiction over the area where the proposed 

project will be built, has an estimated population of 38.057 (accounting for 22% of the 

population of the Province of Cañete) distributed over 513,15 km2, equivalent to a 

population density of 74,2 inhabitants per km2.  68,3% (26.009 inh.) of the population 

lives in the urban area and 31,7% in the rural area (12.048 inh).  The urban population 

of the district account for 21% of the urban population of the Province of Cañete and 

26% of the rural population.  As regards total male and female population in the district, 

the figures stand at 18.689 and 19.368, respectively.  In the province, the districts of 

San Vicente de Cañete, Imperial and Lunahuaná have the highest figures as regards 

female population, with 51%, 51%, and 50%, respectively. 

 

The Province of Chincha, which is part of the direct area of influence of the project, is 

one of the 5 provinces that form part of the Department of Ica, together with Pisco, Ica, 

Palpa, and Nazca.  In the year 2002 (INEI), it had an estimated population of 176.732 

inhabitants, which account for 27% of the total number of people living in the 

department.  The province comprises a total surface area of 2.988,27 km2, which means 

that the population density stands at 59 inhabitants per km2.  The urban population 

account for 82,3% (145.417 inh.) of the total population, while the remaining 17,7% 

(31.315 inh.) live in the rural area.  The figures for male and female population stand at 

86.087 (49%) and 90.645 (51%), respectively. 

 

In the Province of Chincha, out of the 5 districts considered as direct area of influence, 

the district with the highest population density is Chincha Alta as 32% of the total 

number of people living in the province live in Chincha Alta, followed by Pueblo 

Nuevo, with 26%.  The largest population densities (inh./km2), according to data 

projected by INEI as of the year 2002, are found in Chincha Alta, with 241 inh./km2, 

Pueblo Nuevo, with 223 inh./km2, Sunampe, with 211 inh./km2, and Tambo de Mora, 

with 210 inh./km2.  The lowest population density is found in the district of Grocio 

Prado, with 88 inh./km2. 

 

As regards urban population, the districts that show the highest percentages are: 

Chincha Alta (100%), Grocio Prado (90%), and Tambo de Mora (79%).  Sunampe has 

the highest population density in the rural area, with 41%. 
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Coastal districts show the following figures with respect to female population (in order 

of importance): Chincha Alta, with 52%, and Grocio Prado, Sunampe and Tambo de 

Mora, with 51%. 

 

The following Table contains a summary of the different aspects considered in the 

demographic component, as regards the districts covered by the direct area of influence 

of the project. 

 

Table - Demographic characteristics of the population within the direct area of  

influence. 

 
  

Population Distribution Distribution by Gender 
Provinces Districts Population 

Area 
(km2) 

*Population 
Denisity 

(inhab(km2) Urban Rural Male Female 

Canete 
San Vicente 
de Cañete 

38057 513.15 72.2 69.3% 31.7% 49.1% 50.9% 

Grocio Prado 16834 190.5 88.4 89.6% 10.4% 49.3% 50.7% 
Chincha Alta 57354 238.3 240.7 100.0% 0.0% 48.% 52.0% 
Sunampe 20301 6.76 1211.3 58.8% 41.2% 39.2% 50.8% Chincha 
Tambo de 
Mora 

4612 22 209.6 78.5% 21.5% 49.0% 51.0% 

 

3.15.5 Poverty 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, the province of Cañete is ranked No. 172 at 

a national level as regards unmet basic needs, based on information obtained from the 

Strategic Development Plan (1998).  65,8% of the rural population and 37,4% of the 

urban population living in the province of Cañete do not manage to meet their basic 

needs.  Close to 50% of households in the Province of Cañete are ranked poor, and this 

percentage increases in the countryside, where it stands at 69%, due to the precarious 

condition of their dwellings, overcrowding, and deficient water and sewage services. 

 

Those districts that form part of the Province of Chincha, are located within the direct 

area of influence, according to the classification made by FONCODES (National 

Compensation and Social Development Fund) on the 2000 Poverty Drawing, and are 
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ranked regular are: Tambo de Mora, Sunampe, Pueblo Nuevo, and Chincha Alta.  

Grocio Prado is ranked poor. 

 

3.15.6 Infrastructure Services 

 

Dwelling 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, the district of Cañete, according to data 

obtained from the 1993 Census (INEI), had 7,278 private dwellings, of which 37% had 

water services, 34% had sewage services, 58% had electricity, and 9,5% had no water, 

sewage or electricity services.  Dwellings are mostly made of adobe (40%) and brick 

(29%).  Roofs are mainly made of palm matting (58%). 

 

Education 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, in the Province of Cañete there are 328 

schools (1), of which 286 are State schools and 42 are private schools.  55.013 children 

currently attend different schools in the province (Educational Services Unit USE-

08,2001), of which 27.429 are male and 27.854 are female.  2.445 teachers are in charge 

of educating this population.  The number and percentage of school age children 

enrolled in the year 2000 was 53.329.  The USE has estimated that the drop-off rate is 

19% (based on the total number of school children enrolled). 

 

Concerning access to higher education, the data obtained from the census conducted in 

1993 (INEI) show that 8.505 people had pursued non-university higher education, while 

6.050 had pursued university education, which accounts for 8,4% of the people living in 

the province. 

 

The Province of Chincha, specifically the 5 districts covered by the direct area of 

influence, has 277 centers of regular basic, employment and higher technical education.  

There are 152 educational centers in the capital of the district, that is, Chincha Alta, 7 in 
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the district of Tambo de Mora, 26 in Grocio Prado, 34 in Sunampe, and 58 in Pueblo 

Nuevo (District Municipalities, 2001). 

 

As regards illiteracy rates among the population aged 15+, the following figures were 

obtained from the 5 districts that form part of the Province of Chincha and are located 

within the direct area of influence: Pueblo Nuevo, 5,7%, Grocio Prado, 7%, Chincha 

Alta, 4%, Sunampe, 5,6%, and Tambo de Mora, 5%.  All these rates are below the 

national level (INEI, 1993). 

 

Health 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, the Province of Cañete, according to the 

Poverty Drawing (FONCODES, 2000), has a high malnutrition rate, 22,2%.  At a 

district level, the highest malnutrition rates were found in Pacarán, 38%, Zúñiga, 31%, 

Nuevo Imperial, 27%, and Quilmaná, 26%.  The District of San Vicente de Cañete 

stands at 20%.  Based on information provided by medical centers located in this area, 

there is no nutritional education program in place in order for the people to learn how to 

make good use of food resources available in the area.  People in these areas do not eat 

the vegetables they grow, as they prefer to sell them to the local market. 

 

Other health indicators in the Province of Cañete include (MINSA, 2000): 

 

• Total Population   144,436 inhabitants 

• Overall Fertilization Rate  2.45% of all women aged 15-49 

• Crude Birth Rate   0.69% of total population 

• Crude Death Rate   1.39% of total population 

• Child Mortality Rate   7.25% of all newborns   (3.448) 

 

A health problem in this province is the increase in the fertility rate among adolescents, 

as 13% of women aged 13-19 already have a child or are pregnant for the first time.  At 

19, 25% have had a child and 6% have at least two children.  One of the reasons why 

there has been an increase in the fertility rate among adolescents in the Province of 
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Cañete is the lack of a reproductive health program for women and pregnant women 

and another program designed for women of fertile age, dealing with responsible 

fatherhood and risks in the frequency of wanted and unwanted pregnancies. 

 

Concerning women aged 20 to 49, the main causes of mortality in the Province of 

Cañete, according to data provided by MINSA (2000), are associated with respiratory 

and digestive diseases, skin diseases (mycosis) and mouth diseases. 

 

The main basic health services in the Province of Cañete are provided through the San 

Vicente health micro network, which consists of 2 health centers and 8 health posts ran 

by 80 health professionals who look after the health of 30.385 people (MINSA, 2002). 

 

The existing medical services are insufficient to meet the needs of the population.  

Health professionals are in high demand and there is a shortage of health professionals.  

According to Health Ministry calculations, there is one medical doctor for every one 

thousand people (MINSA, 2000).  Furthermore, there are many problems associated 

with the people’s lack of knowledge about health care and illness prevention.  These 

problems are aggravated by the low quality of the services which, according to the 

health sector, is attributed to the lack of funds and the lack of appropriate medical 

equipment. 

 

In the Province of Chincha, the malnutrition rate stands at 20%, and, at a district level, 

the highest malnutrition rates are found in Tambo de Mora (29%), Grocio Prado (29%), 

and Sunampe (22%), and, to a lesser extent, Pueblo Nuevo (18%) and Chincha Alta 

(17%) (FONCODES, 2000).  This situation might be favorably reverting because in the 

year 2000 the malnutrition rate among children aged 5- dropped from 10% to 7%. 

 

The main causes of mortality in the poorest districts like Grocio Prado are associated 

with digestive, respiratory, infectious and parasitary diseases, diseases of the genital and 

urinary tracts, diseases of the skin and subcutaneous tissue, and deaths resulting from 

complications of pregnancy, childbirth, and the puerperium (District Health Centers, 

2002). 
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To deal with these problems, Chincha Alta has 2 hospitals and 1 health center, while 

Grocio Prado has 2 health centers and Sunampe only has 1 (FONCODES, 2000). 

 

The following chart summarizes the characteristics of the most relevant social services 

provided within the area of influence of the project. 

 

Dwelling (1993) Education (2001) Health 
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Cañete San 

Vicente de 

Cañete 

7278 37 34 58 9,5 13182 113(*) 55 7,6 20 10 

Pueblo 

Nuevo 

9864 52 57 35 3.4 3022 970 58 5,7 18 - 

Grocio 

Prado 

3274 47 65 11 2,0 575 0 26 7,0 29 2 

Chincha 

Alta 

1153 63 75 747 4,3 15104 9535 152 4,1 17 3 

Sunampe 3778 33 70 14 3,9 555 0 34 5,6 22 1 

 

 

Chincha 

Tambo de 

Mora 

888 35 67 30 4,5 122 0 7 5,0 20 - 

 

Despite the fact that the number of people who lack water services in the province of 

Chincha is slightly lower than Cañete, we may find that the existing potable and sewage 

services fail to meet the needs of all the population, as potable water is only supplied 

two hours a day in each district.  This is due to the operation and functioning of only 2 

out of the 7 wells that supply water to all districts in the province. 

 

3.15.7 Communication routes and transportation 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, there is only one main road in the Province 

of Cañete, the North-South axis of the South Panamericana Highway.  The 

Panamericana Highway is an express highway for all sorts of vehicles, from heavy 
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trucks to cars.  Following is a description of the project site access points from the 

following two important points: 

 

• Northern Route:  from LURIN to PAMPA MELCHORITA, a road section that 

goes from Km. 25 to  Km. 169 of the Panamericana Highway. 

• Southern Route:  from PISCO to PAMPA MELCHORITA, a road section that 

goes from Km. 246 to Km. 169 of the Panamericana Highway. 

 

This road section includes only one lane up to Pampa Melchorita.  There are several fog 

zones (like Km. 171) and the signaling system is poor. 

There are 4 bridges with a load carrying capacity of 36 tons.  These are: 

From Km. 231 to Km. 225 the road crosses the urban area of Pisco and San Clemente. 

From km. 201 to km. 192, the road crosses the urban area of Chincha. 

 

The districts with the highest percentage of urban population engaged in commercial 

activities, like San Vicente de Cañete, have paved road sections.  Interdistrict roads are 

dirt roads used by public transportation vans (combis), motorcycle-driven taxis 

(mototaxis), taxis and jitneys (colectivos).  In most cases, these vehicles are owned by 

one person (an old employee of an estate (hacienda) / cooperative / public entity) who 

rents them to different persons, who drive the cars. 

 

72% of roads in the province are not in a good condition, as maintenance is limited to 

the South Panamericana highway, which is the responsibility of the Ministry of 

Transport and Communications Sector Office. 

 

The Province of Chincha, like Cañete, has only one main road, the North-South axis of 

the South Panamericana Highway.  The main access roads to the five districts located 

within the direct area of influence of the project are fully asphalt-coated due to the 

passage of the South Panamericana Highway, which serves as an axis to integrate the 

Province of Chincha into the Department of Ica.  Dirt roads that start on the 

Panamericana Highway connect this district with other districts located in the Sierra.  

At a department level, Ministry of Transport and Communications data reveal that the 

Ica Department road network system includes 2.201 km. of roads, of which 654 km. are 
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asphalt-coated roadways, 144 km. are paved roadways, 156 km. are unpaved roadways, 

and 1.246 km. are wagon roads. 

 

3.15.8 Electric Power 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, since 1970 Electro Peru has installed two 

electric power sub-transmission lines. 

 

The 60.000-volt transmission line located south of Cañete, its starting point being the 

Independencia transformation substation, in the province of Pisco, supplies electricity to 

the districts of San Vicente de Cañete, Imperial, Nuevo Imperial, Cerro Azul, San Luis, 

Quillamaná, Lunahuaná, Pacarán, and Zúñiga.  EDE Cañete supplies electricity to 9 

districts in the Cañete Valley:  San Vicente de Cañete, Imperial, Lunahuaná, Nuevo 

Imperial, Pacarán, Cerro Azul, San Luis, Quilmaná, and Zúñiga. 

 

Based on data obtained for the Province of Chincha from the Poverty Drawing 

(FONCODES, 2000), electricity reaches 80% of the population, except for the districts 

of Tambo de Mora, where this figure drops to 76%.  The same occurs in Sunampe.  

Instead, in the district of Grocio Prado, 82% of the population is connected to the 

electricity network. 

 

3.15.9 Economic profile 

 

Employment 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, in the Province of Cañete, according to the 

census conducted in 1993, the economically active population (EAP) aged 6+ reached 

50,048 people, of which men and women accounted for 72% and 28% thereof, 

respectively.  The economic activity rate reported for the EAP aged 15 and above was 

51,5%, broken down as follows: agriculture (43%), services (43%), and wage and 

salary earners (50%).  As regards agriculture, the most economically active districts are 
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Coayllo, Pacarán, Calango and Lunahuaná, while in the service field San Vicente de 

Cañete, Mala and Imperial rank first.  The districts with the largest number of wage and 

salary earners were Quilmaná, Chilca, and Asia. 

 

The district of San Vicente de Cañete, according to the census conducted in 1993 (INE), 

had an EAP of 10.403, of which 69% were men and 31% were women.  In the district, 

the economic activity rate was 50%,  broken down as follows:  agriculture (36%), 

services (52%), and wage and salary earners (57,5%). 

 

In the Province of Chincha, according to the census conducted in 1993 (INEI), the EAP 

aged 6 and above included 47.463 people, of which 38.827 (82%) correspond to the 

districts located within the direct area of influence of the project, as per the following 

breakdown: 69% men and 31% women. 

 

Concerning EAP, the district of Chincha Alta showed the largest percentage, with 43%, 

as shown on the table.  Regarding the economic activity rate, it fluctuates between 43% 

and 50% and mainly focuses on service providers and wage and salary earners within 

ranges that are close to 50%, except for people engaged in the rendering of services in 

Chincha Alta and Pueblo Nuevo, who exceed 60%.  People engaged in agriculture 

account for 11% in Chincha Alta and 29% in Grocio Prado. 

 

Table.  Economically Active Population by Activity.  Province of Chincha 

EAP (inh.) 

 

Districts EAP5 

(inh.) 

EAP 

Study 

Area % Men Women 

Economic 

Activity 

Rate6 % 

Engaged in 

Agriculture 

% 

Engaged 

in 

Services 

% 

Wage and 

Salary 

Earners 

% 

Chincha Alta 16654 43 11055 5599 50 11 65 56 

Pueblo Nuevo 11260 29 7521 3739 49 10 64 50 

Sunampe 4979 13 3769 1210 43 23 50 53 

Grocio Prado 4703 12 3423 1280 49 29 40 48 

Tambo de 

Mora 

1231 3 935 296 47 25 39 52 

Total Study 

Area 

38827  26703 12124     

Source: INEI, 1993 
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Economic activities 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, from the 16 districts that form part of the 

Province of Cañete, according to data obtained from the 1999 National Survey on 

Social and Economic Infrastructure at a District Level, 14 are mainly engaged in 

agriculture and animal husbandry, and only 2 are mainly engaged in fisheries. 

 

At Chincha Valley, the economy focuses on subsistence agriculture.  Products grown 

include beans, corn, yucca, and fruit trees, like orange, mandarin and grape.  However, 

there are some agro industries related to the cultivation of asparagus for export purposes 

and grape byproducts, like wine and pisco.  Notwithstanding, another revenue-

generating activity in the area is fishing.  Around 500 people perform small-scale 

fishing activities and are basically engaged in inshore fishing and line fishing.  They 

fish not only on the coasts of Chincha, but also (depending on their needs and the 

season) on the coasts of Cañete.  They also perform other activities, like agriculture 

(grape growing) or business activities.  In the district of Tambo de Mora, boat fishing is 

another important revenue-generating activity. 

 

 Agriculture and Animal Husbandry  

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, the Province of Cañete has narrow valleys 

where agriculture is basically performed on an intensive basis.  Upland soils have 

moderate to steep slopes that are exposed to erosion by the effect of rains and other 

factors.  As regards agricultural land, the Province of Cañete has the largest number of 

hectares, as it accounts for 20% of all agricultural land within the Department of Lima, 

in view that it does not depend on the rainfall regime and has a mild and steady weather 

almost all year long. 

 

The Province of Cañete as a whole includes 157.581 hectares of agricultural land, as 

shown on the table, which accounts for 34% of the total surface of the province.  From 

this figure, 25% correspond to agricultural land (38.909 ha.).  From this 25%, 98,8% 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  6 
______________________________________________________________________________________ 
 

 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

132 

corresponds to irrigated land (38.425 ha.) and 1,2% to unirrigated or rainfed land (483 

ha.).  The remaining 75% correspond to non-agricultural land (118.672 ha.), of which 

only 0,7% correspond to natural pastureland and mountains and the remaining 99,3% to 

other lands, such as sand, salt marshes and rock (INEI, III National Census of 

Agriculture and Livestock, 1994). 

 

As regards animal population in the study area (Ministry of Agriculture, 1999), it is 

mainly made up of poultry, as evidenced by the large number of poultry farms in the 

Pampa Clarita and Jaguay sectors. 

 

Table – Animal Population in the Province of Cañete (1999) 

 

Species Number of Animals 

Poultry 3,380.000 

Horses 11200 

Sheep 4300 

Pigs 5300 

Cows 11300 

Source:  Ministry of Agriculture, 1999 

 

According to forecasts prepared in connection with the National Census of Agriculture 

and Livestock, the Province of Chincha included 81.333 hectares of agriculture and 

livestock land, of which agricultural land accounted for 38% and non-agricultural land 

accounted for the remaining 62%. 

 

Commercial Activities 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, until 1994 the District of San Vicente de 

Cañete had 1,200 commercial establishments, a formal market, and 320 people 

informally working as street vendors.  At present, commercial activities in the province 

focus on retail trade.  There are 657 commercial establishments, including formal 

markets, street markets and stores, besides street vendors. 
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In the District of San Vicente, 6 gas stations supply fuel both to public transportation 

vehicles (combis, mototaxis and taxis), as well as to cargo and passenger transportation 

vehicles.  In addition, there are 52 commercial establishments engaged in the hotel, 

guesthouse and restaurant business. (Municipality of Cañete, 2002). 

 

Concerning Chincha, its historical past proves that it was a culture whose commercial 

role and maritime domain were quite outstanding.  Today, its commercial operations, 

although local, are still outstanding, particularly in the urban area of the province.  As 

we may see on the table, the District of Chincha Alta has the largest number of 

commercial establishments (without considering shops or grocery stores), which proves 

its importance as a local commercial center (District Municipalities, 2002). 

 

Regarding lodging services, the district of Chincha has the largest number of lodging 

establishments and restaurants, which is good for tourism if we bear in mind its various 

tourists attractions. 

 

Fishing Activities 

 

According to the information contained in the EIA prepared by Golder Associates for 

the Pampa Melchorita LNG export project, in the Province of Cañete fishing focuses on 

small-scale fishing.  Unlike industrial fishermen, small-scale fishermen have a 

subsistence economy and very little technology (mechanical).  Their production 

volumes are low, have very little specialized knowledge, and use low-tonnage vessels.  

Some small-scale fishermen use small fishing vessels, particularly oar boats and, to a 

lesser extent, motorboats; others don’t have any fishing boat and, therefore, fish on the 

shore or from rocks, and basically collect mussels. 

 

The main socio-economic characteristics of small-scale fishing include: 

 

• Fishing is the source of livelihood and sustenance for the family; 

• Small-scale fishermen complement their economy, particularly during 

wintertime, with other economic activities, the most important ones being 

agriculture, trade, carpentry, bricklaying, among others; 
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• Small-scale fishing is mainly destined for direct human consumption; however, 

they have fish conservation and management systems in place (cold storage) 

that help them show a better performance when marketing their products; 

• Fishermen travel to places other than their place of origin during short periods 

of time, looking for resources that are in higher demand, particularly by 

tourists, and therefore are more profitable; 

• They follow a community – family production and sales pattern where  men 

engage in fishing and women in the sale of fish; and 

• Their commercial system is based on associations, which become engaged in 

the distribution and sale of the fishermen’s catch to non-local markets. 

 

Fieldwork conducted within the area of influence of the project between April and 

September 2002 proved that in the Province of Cañete most fishing activities are 

carried out in the district of Cerro Azul, there being 150 fishermen with small 

fishing boats and 250 fishermen engaged in inshore fishing.  The area is considered 

a minor cove, its production being less than 2 tons per year.  All loading and 

unloading operations are reported to the Harbor Master’s Office of Pisco.  Other 

districts in the province that are also engaged in fishing are Herbay Bajo, Santa 

Bárbara, Asia, Mala and Bujama, there being close to 400 small-scale inshore 

fishermen in this area. 

 

Small-scale fishermen use small fishing boats to travel from Cañete to the north, to 

the Pucusana area (south of Lima), dragged along and assisted by the current that 

travels south-north. 

 

According to the survey conducted, some fishermen do not live close to the project 

site.  They come from places as distant as Huacho (north of Lima) to fish in the 

Pisco area during times of short supply.  These fishermen use minor motor vessels 

to fish, reaching areas that are even 300 nautical miles off the coast (despite the 

currents) during summertime, with detrimental effects upon inshore fishermen. 

 

Concerning small-scale line fishermen, they mostly come from Chincha and, to a 

lesser extent, Cañete.  There are at least 20 small-scale line fishermen in Cañete.  
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They live in Herbay Bajo and travel to the south, reaching the mouth of the Cañete 

River, Mulato and Cinco Cruces, where they fish with other fishermen coming 

from Chincha. 

 

Most line fishermen in the district of Cerro Azul travel to the north, following the 

Herbay Bajo – Sarapampa route.  When the study was conducted, around 6 Cerro 

Azul line fishermen  who were traveling to the south, towards the Jaguay area, to 

fish “tollo” and “raya” during the high season or summertime, were found. 

 

Unlike Cañete, fishing activities are carried out at an industrial level in the Province 

of Chincha. 

 

As regards small-scale fishing, fishing operations focus on 3 ports: Pisco, Tambo 

de Mora and San Juan de Marcona, where species like anchovy and sardine are 

caught during high season.  However, fishermen also fish on beaches, coves and 

landing areas like Tambo de Mora (Jaguay and Cruz Verde). 

 

Between 1966 and 1968, Tambo de Mora was considered the leading fish meal 

producing port worldwide.  It is currently a minor port because it does not have a 

Harbor Master’s Office but only a Control Office.  5 private companies are 

currently engaged in the transformation of anchovy into fish oil and fishmeal, 

which is both exported and used as balanced meal on the domestic market. 

 

IV. ENVIRONMENTAL EFFECTS IN THE DREDGING AREA AND IN THE DREDGED 

MATERIAL DEPOSIT AREA 

 

4.1 DETERMINATION OF THE CRITICAL POINTS FOR THE IN STALLATION 

AND OPERATION OF THE TERMINAL AND DREDGE 

 

4.1.1 DREDGING SITE 

 The Marine Terminal, located in the district of San Vicente de Cañete, province of 

Cañete, department of Lima, at a distance of approximately 167 km from the city of 

Lima. 
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 The location of the Terminal has been determined on the basis of the goals fixed, such 

as: characteristics that allow the berthing of large tonnage ships, that favor the 

development and permanence of the Company’s business, favoring the employment of 

service, operation and maintenance personnel. The location of the Terminal has also 

been determined on the basis of the shape of the coast, the bathymetry of the aquatic 

zone involved, the direction of the swell, the pattern of currents and the volumes of 

materials involved. 

 

 However, one of the limiting characteristics of the Terminal could be the constant 

sanding that could occur in the area protected by the breakwater as a result of the 

transport of sediments, caused by the currents along the coast. 

 

 The greatest sediment contribution or source are the Cañete River, which discharges 

into the Northern Terminal and the Chincha River, to the south thereof.  In order to 

allow large ships to approach, the intention is to dredge a channel adjacent to the 

loading platform with a depth of 3 m.  However, a time will come when the sediment 

will be deposited in the channel, and dredging will probably have to be performed in 

order to maintain adequate depths to accommodate large tonnage vessels. 

 

 However, this activity will not cause an erosion process in the North and Southern 

beaches, as a result of the lack of sediments that normally pass through the area, due to 

the large quantity of sediments carried by the Cañete and Chincha rivers, and the little 

volume of material to be dredged. 

 

 The bathymetry and layout of the Terminal are shown in the bathymetric and location 

maps attached at the end of this study. 

 

 4.1.2 HANDLING SYSTEM IN THE DREDGE 

 

 The working system in the dredge is one of the most important actions to consider in 

order to prevent negative effects upon the environment. 
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 PERU LNG will adopt every preventive measure to avoid the spill of fuel or lubricants 

into the sea that may result from a poor maneuver of the dredge or a bad operation of 

dredging equipment in an undesired area, although as it was seen earlier, the sediment 

analyses results at different levels under the sea bottom in the area to be dredged, have 

not shown any contaminating element. 

 

 The personnel must be trained to perform optimum work in the dredge and barges, and 

must have the required contingency equipment. 

 

 4.1.3 OPERATION AND MAINTENANCE OF THE DREDGE 

 

 This is one of the most important actions that PERU LNG  must take into account in 

the dredge operation, in order to prevent contamination of the environment. 

 

 Working with the dredge should not cause any disturbance to the surrounding 

environment, in the sea or air, and special care will be taken in handling lube oil of the 

absorbing pump motor, as ell was in handling the fuel. 

 

 In order to prevent leaks in the discharge line, the sediment suction pipe must be fully 

welded, with safety valves in the ends that allow sealing the pipes.  Similarly, no water 

must filter from the pipe connections, for which purpose they will be secured with 

packing and bolted flanges or adjusted with other means. 

 

 Petroleum and oily wastes will be periodically taken to the plant in drums for disposal.  

Solids wastes produced by activities carried out in vessels will be adequately collected 

and taken later to the plant for final disposal. 

 

 4.2 POTENTIAL ENVIRONMENTAL EFFECTS 

 

 The foregoing information and data on the environment and on the current 

environmental conditions in the dredging project area, have been collected to serve as a 

basis for those places where there is a possibility that impacts may occur.  The review 

process adopted allowed identifying a range of possible environmental effects 
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associated to the proposed development.  This EIA focuses on the potentially more 

significant environmental effects related to the project. 

 

 For each of the significant environmental aspects, the potential effects of the dredging 

project have been evaluated and predicted.  The prediction of effects is defined as those 

changes in the previous condition, which are a direct or indirect consequence of the 

project.  As far as possible, the source of the effects HAS been identified, the risks were 

examined and the discharges were estimated. 

 

 A qualitative assessment was made, which is based on the experience, professional 

judgment and assessment of public values.  Throughout the study, applicable national 

and international standards and regulations have been used to establish the appropriate 

evaluation, monitoring and mitigation procedures. 
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SCHEDULE OF POTENTIAL EFFECTS  

A) Dredging Area 

Potential Effects SCOPE TYPE OF 

EFFECT 

POTENTIAL 

SIGNIFICANCE 

PRIOR TO 

MITIGATION 

MITIGATION MEASURES 

Increased turbidity in sea water caused by 
the dredging process 

Local, temporary Negative effect Moderate Continuously monitor sea water 
turbidity and temporarily stop 
operations each time 200 mg/l of 
suspended sediment content is 
exceeded. 

Sea water quality disturbed due to dredge 
activities 

Local, temporary Negative effect Slight Provision of sewage and waste 
treatment facilities, cleaning of the 
sea (see chapter 4.3) 

Increased noise in nearby areas due to 
dredging activity 

Local and temporary Negative effect Slight Constant maintenance of dredging 
equipment and motors. 

Disturbance of sediment transportation 
along the coast (sedimentation – erosion) 

Local and medium Negative effect Slight See chapter 4.3 
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POTENTIAL EFFECTS SCOPE TYPE OF 

EFFECT 

POTENTIAL 

SIGNIFICANCE 

PRIOR TO 

MITIGATION 

MITIGATION MEASURES 

Interference with the photosynthesis of 
phytoplankton and feeding of zooplankton 
due to turbidity and general effects in the 
plankton, nekton and benthos 

Local and temporary Negative effect Moderate See chapter 4.3 

Decreased catch of hydrobiological 
resources due to the loss of water quality  

Local and temporary Negative effect Slight See chapter 4.3 

Loss of scenery and landscape Local and temporary Negative effect Slight See chapter 4.3 

Generation of sanitary wastes and debris in 
general wastes from dredge activities 

Local and temporary Negative effect Slight All wastes arising from the activities 
must be disposed of in accordance 
with the current regulations (see 
chapter 4.3). 
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B) Dredged material deposit area 

POTENTIAL EFFECTS SCOPE TYPE OF 

EFFECT 

POTENTIAL 

SIGNIFICANCE 

PRIOR TO 

MITIGATION 

MITIGATION MEASURES 

Increased turbidity in sea water caused by 
the discharge process 

Local, temporary Negative effect Moderate Continuously monitor sea water 
turbidity and temporarily stop 
operations each time 200 mg/l of 
suspended sediment content is 
exceeded. 

Sea water quality disturbed due to dredge 
activities 

Local, temporary Negative effect Slight Provision of sewage and waste 
treatment facilities, cleaning of the 
sea (see chapter 4.3) 

Interference with the photosynthesis of 
phytoplankton and feeding of zooplankton 
due to turbidity and general effects in the 
plankton, nekton and benthos 

Local and temporary Negative effect Slight See chapter 4.3 

Generation of sanitary wastes and debris in 
general wastes from dredge activities 

Local and temporary Negative effect Slight All wastes arising from the activities 
must be disposed of in accordance 
with the current regulations (see 
chapter 4.3). 
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Qualification Criteria: 

 

 Territorial  

 A.  Local:  Identifies the area directly disturbed by the project. 

 B.  Regional:  Identifies locations near the project (provinces/department). 

 C.  National:  Identifies locations beyond the local and regional scope 

 

 Duration 

 A.  Temporary:  Less than one (1) year 

 B.  Medium: Between (1) year and five (5) years 

 C.  Long: More than five (5) years). 

 

 Intensity 

 A.  Nil:  No effect. 

 B.  Slight: hardly perceptible effect. 

 C.  Moderate: perceptible effect without much importance 

 D.  Medium: perceptible effect of considerable importance 

 E.  Strong: perceptible effect of great importance and severity 

 F.  Very strong: perceptible effect of great importance and maximum severity. 
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4.3 EVALUATION OF FORESEEABLE EFFECTS 

 

 4.3.1 EFFECTS ON RECREATIONAL USE 

 

 Dredging Area 

 

 The effect on the recreational use is, in general, one of the important effects to be 

considered in the expansion, installation or construction of a port facility.  However, as 

far a dredging activities are concerned, they are not of major relevance since they are 

performed in a short time period and in areas located far away from the beach (1.5 km). 

 

 The area where PERU LNG’s Terminal is located, both towards the North and South, 

is not visited from recreational purposes by the local inhabitants, since it is located far 

away from the inhabited places.  For this reason, dredging activities will not have an 

impact on the recreational use of this area. 

 

 Dredged material deposit area 

 

 The effect on the recreational use is, in general, one of the important effects to be 

considered in the construction of a port facility.  However, as far a dredging activities 

are concerned, they are not of major relevance since they are performed in a short time 

period and in areas far away from the beach (8 km). 

 

 4.3.2 EFFECTS ON MARINE DYNAMICS 

 

 In the study area, the height of significant waves found are of medium energy. 

 

 The swell with the highest incidence comes from the South and Southwest; however, in 

the case of irregular swell (rough seas) the power of the wave can increase to 100 and 

200% in some cases and to more than 200% when there is strong roughness of the sea. 
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 4.3.3 EFFECTS ON THE TOPOGRAPHY AND BATHYMETRY 

 

 Dredging area 

 

 In the dredging area the bathymetry will change until finding a desired depth.  

Thereafter, nature will again rise the bottom due to the natural sedimentation process, to 

again carry out dredging activities, until finding another solution to maintain the bottom 

stable.  However, this foreseen activity should not be considered as an undesired effect. 

 

 Dredged material deposit area 

  

 Unloading activities West of the Terminal will cause a very imperceptible change on 

the bathymetry, since the currents will be in charge of distributing the sediment in a 

large area, avoiding the formation of sand banks that could restrict navigation in the  

area. 

 

 4.3.4 EFFECTS ON THE COASTAL MORPHOLOGY 

 

 Dredging area 

 

 In certain points, through different mechanisms or paths, whether natural or artificial, 

part of the sediments leave the coastal system.  The balance between sand contribution 

or losses that the different physiographic units that make up the coastal border is what 

determines the trend towards erosion, progression or balance in the evolution of each 

one of them. 

 

 The  usual sedimentation sources are: fluvial beds of a continuous or intermittent 

regime such as rivers, torrents, etc., cliffs in regression phase, sea shells and other 

calcareous elements, materials in suspension dragged by the wind, artificially produced 

by regeneration works, quarries, etc. 

 

 On the other hand, the drains or sumps are those points through which the sediment 

leaves the distribution mechanism or is otherwise immobilized within it.  The most 
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representative elements that exercise this action are: submarine canyons, coves or 

natural estuaries, defense or regeneration works, commercial or sports ports, wind 

transportation, artificial extraction of arids, losses due to abrasion. 

 

 In the case that concerns us, the main sources is fluvial, from the Cañete and Chincha 

rivers to the north and south of the study area, respectively, and the motive are the 

defense or regeneration works.  We will focus our analysis on these points. 

 

 On the other hand, it is worth mentioning that due to the over elevation of the sea level 

and an irregular increase in waves, during the winter time there is a retraction in the 

beach line and a submerged bar forms at a certain distance from it, as a result of the 

deposition of sediments in agitation and due to the equilibrium of the frontward and 

backward driving forces. 

 

 Another transportation mobility is parallel to the coastline.  It mostly occurs along the 

strip limited by the beaker area and the shoreline. 

 

 When the swell is oblique to the coast, as in this case, the energy vector thereof may 

decompose in two components, one in normal direction and the other one parallel to the 

shore.  In the latter case, it causes the transportation of sand or longitudinal.  This type 

of transportation is responsible for a significant part of the total volume of sediment 

transported and the main cause of notable changes, increase, erosion and titling suffered 

by the beaches. 

 

 Dredged material deposit area 

 

 In this case, the dredged material deposit area is very distant from the coast, where the 

direction of currents prevails towards the Southeast; that is, parallel to the coastline.  

Due to the little amount of material to be discharged and the effect of the currents, this 

sediment will be distributed over a large area without relevant changes in bathymetry 

and in the coastal morphology. 
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 4.3.5 EFFECTS ON WATER QUALITY 

 

 Dredging area 

 

 The original condition of sea water may be altered by two mechanisms: 

 -  Confinement in a given floatation area due to the geometry of infrastructures or 

natural morphology; 

 -  Contribution of certain components to the water by the activities carried out in the 

sea. 

 

 This alteration can give rise to two types of contamination: 

 - Contamination of the water body by chemical, biological components and materials in 

suspension; 

 -   Contamination of the surface by greases, oils an floating bodies. 

 

 Bacteriological contamination, both of the water bodies and of the bottom may be 

caused by: 

 -   Turbulence, greases and oils that inhibit self-purging. 

 -    Removal of the bottom. 

 

 All these causes can be eliminated or mitigated with the corresponding preventive or 

corrective methods based on elimination. 

 

 The biological contamination of the water body is more clearly evidenced by the 

eutorphication phenomenon or excessive fertilization of the aquatic ecosystem, which 

causes a excessive growth of floating and suspended vegetative life, the trophic state of 

which depends on the quantity of nutrients that the water may contain. 

 

 The most appropriate measures are the suppression of these discharged elements and 

the removal of grease and oil with the use of special recovery devices that cause a 

depression in the surface  water sheet. 
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 Then, the effect on the water quality will be determined by the conditions under which 

activities are carried out in the vessels, of the accidental final disposal of residual 

liquids outside the port, of hydrocarbons and oils, which must be destined to be used on 

land, and on the final disposal of the solid wastes, which must be sent to the plant. 

 

 The adequate management of substances or products used or produced by the vessels 

(dredge), the training of company personnel and the education of the users, will avoid 

the contamination of sea water in this coastal area. 

 

 The effect of the water quality that circles the areas where dredging will be carried out, 

will be determined by the handling conditions and the management and maintenance to 

be implemented by PERU LNG. 

 

 The adequate management of lubricants (motor oil), fuel and solid wastes will avoid the 

contamination of sea water with these substances. 

 

 Dredged material deposit area 

 

 The original condition of sea water may be altered by two mechanisms: 

 -  Confinement in a given floatation area due to the geometry of infrastructures or 

natural morphology; 

 -  Contribution of certain components to the water by the activities carried out in the 

sea. 

 

 This alteration can give rise to two types of contamination: 

 - Contamination of the water body by chemical, biological components and materials in 

suspension; 

 -   Contamination of the surface be greases, oils an floating bodies. 

 

 Bacteriological contamination, both of the water bodies and of the bottom may be 

caused by: 

 -   Turbulence, greases and oils that inhibit self-purging. 

 -    Moving of the bottom. 
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 All these causes can be eliminated or mitigated with the corresponding preventive or 

corrective methods based on elimination. 

 

 The biological contamination of the water body is more clearly evidenced by the 

eutorphication phenomenon or excessive fertilization of the aquatic ecosystem, which 

causes an excessive increase of floating and suspended vegetative life, the trophic state 

of which depends on the quantity of nutrients that the water may contain. 

 

 The contamination of the surface by grease, oil and floating bodies is a consequence of 

the substances discharged from the motors of vessels and runoff, which causes the 

inhibition of the photosynthesis process and turbidity of the water. 

 

 The most appropriate measure is the removal of grease and oil with the use of special 

recovery devices that cause a depression in the surface water sheet. 

 

 Then, the effect on the water quality will be determined by the conditions under which 

activities are carried out in the vessels, of the accidental final disposal of residual 

liquids outside the port, of hydrocarbons and oils, which must be destined to be used on 

land, and on the final disposal of the solid wastes, which must be sent to the plant. 

 

 The adequate management of substances or products used or produced by the vessels 

(tugboats and barges), the training of company personnel and the education of the users, 

will avoid the contamination of sea water from this area of the coast. 

 

 The effect of the water quality that circles the areas where discharge activities will be 

carried out, will be determined by the handling conditions and the management and 

maintenance to be implemented by PERU LNG. 

 

 The adequate management of lubricants (motor oil), fuel and solid wastes will avoid the 

contamination of sea water with these substances. 
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 4.3.6 EFFECTS ON THE SOIL 

 

 Dredging area 

 

 The effect on the soil, understood as a concept in the broad sense of the word, 

comprises in this case the effect of dredging influenced by its implementation and 

permanence in time. 

 

 In this sense, we can speak of the effect of dredging over: 

 

 - The bottom of the Terminal. 

 - The adjacent littoral. 

 

 The contamination of the bottom of the terminal must be added to the two types of 

water contamination referred to in the foregoing point, caused by possible chemical, 

biological and organic deposits. 

 

 In principle, this contamination is caused by: 

 

 Works in dredging activities (discharge), and 

 

 Dredging operations. 

 

 Landfills are usually rich in bacteria and organic material, which, due to sedimentation, 

will be deposited in the bottom, being able to become an anoxic situation by 

putrefaction, or an increase of nutrient substances.  The dredging affects the 

surroundings because it modifies the geometry of the sea bottom and the nature of the 

operation itself. 

 

 Consequently, the port operations have two types of effects: 

 

 The effect caused by discharges (sewers, vessels, runoff) in the docks of materials that 

deposit in the bottom. 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  6 
______________________________________________________________________________________ 
 

 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

150 

 

 The effect caused by maintenance dredging in the attempt to eliminate the sediments 

caused by the dynamics of the littoral or by previous discharges. 

 

 The consequences of these operations may be favorable or unfavorable for the 

environment. 

 

 The following are among the favorable conditions: 

 

 Improvement of the bottom due by the extraction of land not suitable as habitats 

(sludge, mud); 

 

 Increase in the content of dissolved oxygen by the turbulence caused (also by the 

propellers of vessels); 

 

 Better food for the bioscenosis in view that nutrients from the bottom are placed in 

suspension. 

 

 Among the unfavorable, the following may be mentioned: 

 

 Increased turbidity that worsens the ecological niche and makes photosynthesis difficult 

(also due to the propellers of vessels); 

 

 Alteration and/or destruction of phyto and zooplankton; 

 

 Increased DBO due to organic matter in suspension; 

 

 Alteration of the habitat of benthonic species; 

 

 The first corrective measure is avoiding any type of discharge around the terminal. 
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 The effect on the adjacent littoral, regardless of the one that may occur from the mere 

performance of activities (situational and of short duration) is due to the modification of 

the geometry of the surroundings caused by the dredging of the navigation channel. 

 

 The measures to avoid these effects on the littoral environment are not usually general 

and depend in each case on the geometry of the work and of the environment, as well as 

on the dynamics of the littoral and of sedimentary transportation. 

 

 Dredged material deposit area 

 

 The effect on the soil, understood as a concept in the broad sense of the word, 

comprises in this case the effect of the discharge influenced by its implementation and 

permanence in time. 

 

 In this sense, we can speak of the effect of discharge over: 

 

 - The bottom of the Terminal. 

 - The adjacent littoral. 

 

 In principle, this contamination is caused by discharge operations from the barges. 

 

 Landfills are usually rich in bacteria and organic material, which, due to sedimentation, 

will be deposited in the bottom, being able to become an anoxic situation by 

putrefaction, or an increase of nutrient substances.  The depositing of dredge materials 

affects the surroundings because it modifies the geometry of the sea bottom and the 

nature of the operation itself. 

 

 The consequences of these operations may be favorable or unfavorable for the 

environment. 

 

 The following are among the favorable conditions: 
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 Increase in the content of dissolved oxygen by the turbulence caused (also by the 

propellers of vessels); 

 

 Among the unfavorable, the following may be mentioned: 

 

 Increased turbidity that worsens the ecological niche and makes photosynthesis difficult 

(also due to the propellers of vessels); 

 

 Alteration and/or destruction of phyto and zooplankton; 

 

 Increased DBO due to organic matter in suspension; 

 

 Alteration of the habitat of benthonic species; 

 

 The discharge of materials to the environment constitutes the intrusion in the sea 

environment of a strange body capable of modifying the sea bottom dynamics, being 

able to have an effect on the topography of the bottom and, to a lesser extent, on the 

coast which is located at a distance of 8 km.  Therefore, notorious changes are not 

expected. 

  

 The measures to avoid these effects on the littoral environment are not usually general 

and depend in each case on the geometry of the work and of the environment, as well as 

on the dynamics of the littoral and of sedimentary transportation.  In this case it could 

be necessary to implement a system to achieve a greater dispersion of deposited 

material, either varying the speed of the vessel or the discharge regime.  Therefore the 

corresponding monitoring will be performed for this purpose. 
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 4.3.7 EFFECTS ON THE FLORA AND FAUNA 

 

 Dredging area 

 

 The flora and fauna of the area will be affected to the extent the dredging activities 

cause the spill of organic and inorganic substances to the environment.  This effect is 

related to the effect on the water quality that may be caused by dredging activities. 

 

 As regards the Leonardo Da Vinci dredge, explained in Chapter II, the overflow period 

has been suppressed, which has practically eliminated the problem of turbidity 

generation with this equipment and the resulting dispersion of materials, which in the 

case in question has been determined to be found in natural concentrations. 

 

 This avoids as much as possible the increase in the concentration of sediments in 

suspension affecting the flora and fauna of the area, also reducing the photosynthesis 

processes. 

 

 It should be taken into account that concentrations of over 200.0 mg/l of solids in 

suspension notably affect he fauna and flora; therefore it is recommended to avoid 

exceeding said concentration in the smallest area possible. 

 

 Dredged material deposit area 

 

 The flora and fauna of the area will be affected to the extend the discharge of dredged 

materials cause the spill of organic or inorganic substances in the marine environment. 

 

 Rationalizing the discharge within the deposit area (2 km by 2 km), limits the increase 

in the concentration of sediments in suspension that affects the flora and fauna of the 

area, thus reducing the photosynthesis processes. 

 

 It should be taken into account that concentrations of over 200.0 mg/l of solids in 

suspension notably affect he fauna and flora; therefore it is recommended to avoid 

exceeding said concentration in the smallest area possible. 
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 4.3.8 ECOLOGICAL EFFECTS 

 

 Dredging area 

 

 The ecological effects to be caused by dredging activities will be the adverse changes in 

nature that they may cause. 

 

 As previously mentioned, since this is an activity chiefly carried out in vessels, the 

marine dynamics of the area will not be affected. 

 

 The ecological effect will be adverse if the working conditions in the dredge cause the 

contamination of the marine environment, for which purpose the company undertakes 

to perform periodic monitoring of the conditions of the sea adjacent to the Terminal. 

 

 According to physical and chemical analyses made to the water in the area of interest, 

the values of oxygen and DBO(5) fall within the limits set forth by the General Water 

Law. 

 

 The oxygen content is good and the DBO(5) is low, which is a sign of the good quality 

of the water found in the area at the time of monitoring. 

 

 The periodic monitoring of the area adjacent to the terminal will allow verifying if the 

activities performed have a negative impact on the sea environment and taking 

corrective measures such as temporarily stopping dredging operations. 

 

 Dredged material deposit area 

 

 The ecological effects to be caused by discharge activities will be the adverse changes 

in nature that they may cause. 

 

 As previously mentioned, since this is an activity chiefly carried out in vessels, the 

marine dynamics of the area will not be affected. 
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 The ecological effect will be adverse if the working conditions in the barges cause the 

contamination of the marine environment, for which purpose the company undertakes 

to perform periodic monitoring of the conditions of the sea in the dredged material 

deposit area. 

 

 The periodic monitoring of the deposit area will allow verifying if the activities 

performed have a negative impact on the sea environment and taking corrective 

measures such as temporarily stopping dredging operations. 

 

 4.3.9 AESTHETIC EFFECTS 

 

 Dredging area 

 

 Due to the design of dredging activities in the study area, which has been projected on a 

temporary and not on a permanent basis, with the movement of a vessel, in addition to 

the normal activities existing in the area (fisheries), they do not have a  negative effect 

on the aesthetics, since these activities are carried out in the sea, far away from the 

beach and will be hardly noted by the people visiting the area.  The maintenance care 

and hygiene given by the company to the dredge will be very important. 

 

 Dredging activities, taken as a whole, mean the inclusion of a number of activities in 

the coastal environment that will not have any impact on the aesthetics, the landscape 

and the uses existing in the area. 

 

 In the case of the study area, the dredging activities will not cause an aesthetical 

imbalance, due to the short period of time they will remain in the area (approximately 3 

months). 

 

 With regard to the functional aspect of the dredge or its activity, it may conflict with 

other uses of the coastal strip that are not merely aesthetic, such as fishing, bathing, 

excursions and other recreational activities, due to the sole fact of its existence.  

However, due to the small magnitude of the area involved, the effect on free circulation 

and navigation will be insignificant. 
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 Dredged material deposit area 

 

 Due to the design of dredging activities in the study area, which has been projected on a 

temporary and not on a permanent basis, with the movement of a barges discharging 

material, in addition to the normal activities existing in the area (fisheries), they do not 

have a  negative effect on the aesthetics, since these activities are carried out in the sea, 

far away from the beach (8 km) and will be hardly noted by the people visiting the area.  

The maintenance, care and hygiene given by the company to the barges will be very 

important. 

 

 Discharge activities, taken as a whole, mean the inclusion of a number of activities in 

the coastal environment that will not have any impact on the aesthetics, the landscape 

and the uses existing in the area. 

 

 In the case of the study area, the discharge activities of dredged materials will not cause 

an aesthetical imbalance, due to the short period of time they will remain in the area 

(approximately 3 months). 

 

 With regard to the functional aspect of the deposit of dredge material, it may conflict 

with other uses of the coastal strip that are not merely aesthetic, such as fishing, 

bathing, excursions and other recreational activities, due to the sole fact of its existence.  

However, due to the small magnitude of the area involved (an area of 2 square 

kilometers along a distance of 8 km from the coast), the effect on free circulation and 

navigation will be insignificant. 

 

 

V. ENVIRONMENTAL MANAGEMENT PLAN FOR THE DREDGING A REA AND FOR 

THE DREDGED MATERIAL DEPOSIT AREA. 

 

 The performance of marine activities may go almost unnoticed as regards their effects on the 

natural environment and human activities of its surroundings, or to the contrary, may cause a 

strong imbalance in the ecosystem or valuable losses. 
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 It all depends on the number and type of actions included and on the quality and quantity of 

environmental factors that may be affected. 

 

 In the previous chapter, the effect that may be caused by dredging and discharge activities were 

analyzed, such as over the coastal dynamics and morphology, noise etc.  The effect on the water 

quality and on flora and fauna is minimal, and favorable over the socio-economy of the area. 

 

 In order to reduce the negative effects that dredging and discharge activities may cause, PERU 

LNG will implement the following mitigation measures: 

 

 5.1 MITIGATION MEASURES 

 

5.1.1 MEASURES TO MAINTAIN THE WATER QUALITY 

 

In the entire area 

 

 In the surroundings of a marine activity, water quality may be affected by several 

reasons. Most of the measures adopted for the conservation of quality standards may be 

catalogued as moderation measures and refer to preventive standards or practices in the 

dredging project and in the activities pertaining to it. 

 

 Among the preventive and corrective measures to be adopted by PERU LNG are the 

following: 

 

 A)  It will not be allowed to discharge residual liquids that may cause water 

contamination or eutorophication. 

 

 B)  Petroleum and oily wastes will be taken to the plant in drums for final disposal.  

Solid wastes generated by activities in vessels must be adequately collected and then 

taken to the plant for final disposal. 
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 C)  Adequate treatment will be given to liquid domestic wastes (from the vessels) that 

could be evacuated in or near said area (outside the Terminal). 

 

 Dredged material deposit area 

 

 The discharge of dredged material within the designated disposal area will be 

rationalized. 

 

 5.1.2 MEASURES TO TAKE CARE OF BIOLOGICAL CONDITION S 

 

 Dredging area 

 

 The prevention or correction of the effects on biological forms derived from the 

performance of a marine activity have many characteristics that are common to marine 

flora and fauna, terrestrial flora and fauna and aerial fauna. 

 

 In view that the results of the biological assessment made in the study area from 10 m 

deep and every 5 m up to a depth of 30 m. have not show flora or fauna of a permanent 

nature but rather mobile, it is not necessary to implement a repopulation plan or 

additional considerations in the monitoring of turbidity in order to temporarily stop 

dredging activities. 

 

 Dredged material deposit area 

 

 In view that the results of the biological assessment made in the study area from 10 m 

deep and every 5 m up to a depth of 30 m. have not show flora or fauna of a permanent 

nature but rather mobile, it is not necessary to implement a repopulation plan or 

additional considerations in the monitoring of turbidity in order to temporarily stop the 

discharge of dredged material. 

 

 However, a plan for the deposit of dredged material will be implemented, which will 

take into account both the depth of the area and sea currents at several levels to graduate 
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the speed of the barge from the dredged material discharge area in order to achieve a 

maximum dilution ion the water column with the resulting minimum effect. 

 

 5.1.3 DEVELOPMENT OF ACTIVITIES DURING DREDGING 

 

 The development of activities during dredging is one of the most important actions that 

PERU LNG will take into account in order to not to cause negative effects to the 

marine and terrestrial environment. 

 

 PERU LNG will adopt all preventive measures so that the development of dredging 

activities will not result in the contamination of the sea adjacent to the area, nor the 

contamination of the sand on the surrounding beaches, preventing the spill of 

contaminating liquids such as lubricants, fuel or other organic or chemical substances 

that may contaminate the environment during the operation of the dredge. 

 

 The personnel must be trained and educated in the activities to be performed in the 

dredge and barges, on the safety measures and must have all the necessary contingency 

equipment in place. 

 

 The solid wastes resulting from the activity must be adequately collected and then sent 

to the plant for final disposal. 

 

 5.1.4 MAINTENANCE OF THE DREDGE 

 

 The activities involving the action of the dredge should not contaminate waters, beaches 

and the air. 

 

 PERU LNG will have an operation plan in place to address any contingency. 

 

 The dredge will be inspected periodically to evaluate possible erosions or corrosion that 

may be caused by marine dynamics, as well as scaling organisms; verify the structure 

and any change that may be occurring with regard to the initial design. 
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 5.2 COMPLEMENTARY MITIGATION MEASURES 

 

 5.2.1 OPERATIONAL CONTINGENCY PLAN 

 

 An operational contingency plan must be in place to address accidents of any type (fire, 

spill, rupture, etc.), which must regulate the procedures and actions to be taken in each 

case. 

 

 PERU LNG must have a contingency plan in place in the event of an oil spill and must 

prepare the personnel to respond to this event.  This contingency plan must have a 

sensitivity analysis that would make more efficient the measures to be adopted for this 

purpose. 

 

 The education and training of personnel on safety measures shall be carried out on a 

permanent basis. 

 

 5.2.2 MONITORING PROGRAM 

 

 Dredging area 

 

 PERU LNG will establish a Monitoring Program of the turbidity in the marine area 

involving the dredging area, which will allow verifying whether the activities are 

affecting the marine environment and whether the limits are being exceeded, in such a 

way so as to timely take corrective action. 

 

 Samples will be taken in 3 levels on a daily basis (near the surface, mid water and near 

the bottom) at approximately 600 m north or south of the work site, based on the sea 

current. 

 

 According to card SM-2 Water Quality Monitoring on page 93 of Chapter V, 

Environmental Management and Monitoring Plan of the main Environmental Impact 

Assessment, prepared by Golder Associates, the plan will be carried out during the 

Construction stage of the project. 
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 Monitoring Periodicity: 

• Before the commencement of construction as an Environmental Baseline. 

• Daily during the dredging operations (at the commencement of the work and half-

way through the work) to verify the turbidity generated and take the corresponding 

corrective action, such as regulating the dredging regime or stopping the operations 

from time to time. 

• During dredging operations to verify the bathymetry in the dredged channel, every 

week. 

 

 COORDINATES OF THE MONITORING STATIONS OF TURBIDITY IN THE 

DREDGING AREA (WGS-84 System) 

 

STATIONS UTM NORTH UTM EAST 

TIA-15 8’532,503 358,241 

TIA-13 8’532,876 358,615 

TIA-12 8’532,949 358,688 

T6-15 8’534,553 356,673 

T6-13 8’534,804 356,924 

T6-12 8’534,898 357,018 

 

 

 Dredged material deposit area 

 

 PERU LNG will establish a Monitoring Program of the turbidity in the marine area 

involving the dredged material deposit area, which will allow verifying whether the 

activities are affecting the marine environment and whether the limits are being 

exceeded, in such a way so as to timely take corrective action. 

 

 According to card SM-2 Water Quality Monitoring on page 93 of Chapter V, 

Environmental Management and Monitoring Plan of the main Environmental Impact 

Assessment, prepared by Golder Associates, the plan will be carried out during the 

Construction stage of the project. 
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 Daily during the deposit of dredged material (at the commencement of the work and 

half-way through the work) to verify the turbidity generated and take the corresponding 

corrective action, such as regulating the discharge or stopping the operations from time 

to time. 

 

 Monitoring Periodicity of the deposit area: 

• Before the commencement of construction as an Environmental Baseline. 

• Daily during the discharge operations of dredged material to verify the turbidity 

generated and take the corresponding corrective action, such as stopping the 

operations from time to time. 

• During dredging operations to verify the bathymetry in deposit operations, every 

three months.  

 

 

 COORDINATES OF THE MONITORING STATIONS OF TURBIDITY IN THE 

DREDGED MATERIAL DEPOSIT AREA (WGS-84 System) 

 

STATIONS UTM NORTH UTM EAST 

D-1 8’530,522,435 353,176.418 

D-2 8’530,098.962 354,043.728 

D-3 8’529,391.793 354,750.772 

D-4 8,529,392.044 351,922.345 

D-5 8’528,684.874 352,629.389 

D-6 8’528,977.705 353,336.433 

D-7 8,530,099.088 352,629.515 

D-8 8’528,684.749 354,043-602 

 

 See drawing C-3. 
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VI. IDENTIFICATION OF PARAMETERS FOR ENVIRONMENTAL AUDITS 

 

 The Competent Authority in this case is the General Bureau of Harbor Masts and Coast Guards 

of Peru, which will have the authority to conduct the Environmental Audits aimed at verifying 

the proposed mitigation measures and verifying the physical and chemical characteristics of the 

marine environment. 

 

 The audit program must include the following parameters: 

 

 6.1 PHYSICAL PARAMETERS 

 

 Temperature 

 Transparency 

 pH 

 

 6.2 CHEMICAL PARAMETERS 

 

 Dissolved Oxygen 

 Biochemical Oxygen Demand 

 Suspended Solids 

 Oils and Greases 

 Nitrites 

 Nitrates 

 Phosphates  

 

 6.3 BIOLOGICAL PARAMETERS 

 

 Plankton 

 - Zooplankton 

 - Phytoplankton 

 Benthos 
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VII. CONCLUSIONS AND RECOMMENDATIONS 

 

 The Conclusions and Recommendations that may be drawn for the Environmental Impact 

Assessment are the following: 

 

 In the Dredging Area 

 

 Conclusions 

 

1) The actions that require the greatest attention to avoid negative effects on the 

environment are the development of activities performed with the dredge and barges, as 

well as the operation and maintenance thereof. 

 

2) The presence of the dredge and the activities thereof will not cause a negative effect to 

the water quality, air, or flora and fauna of the area, if the adequate recommended 

measures are adopted.  The most important beneficial effect is to promote the 

development of socioeconomic activities in the area. 

 

3) The analysis of the physical and chemical characteristics of sea water performed in the 

study area show acceptable values, include oxygen an low levels of DBO(5), which 

satisfy the values established in the General Water Law. 

 

4) The results of the metal analyses of bottom sediments in the dredging area, show  

normal concentrations and, therefore, will  not be a limiting factor in the handling and 

activities performed in the terminal, as well as in the removal resulting from the 

dredging. 

 

Recommendations 

 

1) Periodic monitoring of the seawater turbidity in 3 levels and in 3 samplings stations, 

during the operations in the marine area comprising the dredging project.  Monitoring 
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will be carried out during construction, in order to determine the existence of changes in 

the aquatic environment. 

 

2) The dredge must be inspected periodically to evaluate the operation of its equipment 

and constantly supervised that no change or unevenness occurs in the structure. 

 

Dredged material deposit area 

 

Conclusions 

 

a) The area where dredged materials will be discharged from the barges is located 

southwest of the dredging  area, in a 30-m deep zone.  Discharge is intermittent, in a 

zone with currents in predominant southeast direction.  The turbidity concentration will 

dissipate quickly as it precipitates to the bottom.  The volume of sediments discharged 

will be insignificant in relation to the contribution from the Cañete and Chinca Rivers. 

 

b) In the dredged material deposit area, the result of benthos analysis show less 

biodiversity than in other analyzed areas, the Munida being predominant, a crustacean 

species  that is very abundant along our littoral and has great mobility. 

 

Recommendation 

 

1) To monitor the seawater turbidity in 3 levels and in 3 sampling stations, during 

operations. 

 

In the entire area 

 

Conclusions 

 

1) PERU LNG will have an operational plan in place to address any contingency, and will 

adopt preventive measures to avoid the spill of fuel or lubricants into the sea.  The 

personnel must be trained in safety measures, and shall know what to do during an 
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earthquake and in the event of a tsunami and have al necessary contingency equipment 

as well as an evacuation plan. 

 

2) In the study area, according to the calculations and analyses made, there is a strong 

transportation of sediments, mainly due to the contribution of sediments from the 

Cañete and Chinca Rivers. 

 

3) It has been established that the greatest dangers that dredging activities may cause are 

the generation of solid and liquid wastes that could be discharged into the sea, increased 

turbidity and the resuspension of bottom sediments. In the first case (solid and liquid 

wastes), the relevant recommendations have been established in the previous chapters, 

which consist of collecting and sending the to the plant for final disposal.  In the second 

case (turbidity), the concentration of solids in suspension must not exceed values of 

200.0 mg/l, since this would affect the hydrobiological resources present in the area.  

According to analysis made both in the dredging maneuver area and in the dredged 

material deposit area they do not exceed this concentration. 

 

4) Finally, it should be stressed that the purpose of the dredging is to maintain the 

Terminal’s operating depth.  Not dredging would result in the loss of depth and would 

restrict the size of ships and limit operations in the terminal. 

 

Recommendations 

 

1) It is recommended that the Masters of vessels participating both during the construction 

and operations stage carry out, as part of their functions, surveillance, care and 

awareness of the crew on environmental conservation matters. 

 

* COMPOSITION OF THE PARTICIPATING TEAM 

 

- Project Head: César Del Carmen De La Torre. 

   C. de F. Navy Hydrographer 

- Marine Contamination : Ignacio Hinojosa Blanco. 

  Fishery Engineer specialized in Marine Contamination. 
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   CIP 30029 

-  Geology: Dr. Néstor Teves Rivas 

    Dr. in Geology 

   CIP 4868 

- Hydrobiology : Dr. Juan Acosta Polo 

  Dr. in Biology specialized in Phycology 

  CBP 393 

 

VIII. ANNEXES 

 

1.  Certificates. 

2. Photographs 

3. Drawings 

3.1.  Drawing A-1 project location at  1:75000 scale. 

3.2.  Drawing B-2 Bathymetry of the area at 1: 7500 scale. 

3.3.  Drawing C of currents, sediments, winds and drilling in the sea bottom at  

1:7500 scale 

3.4.  Drawing C-3 location of monitoring stations at 1: 25000 scale 
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GLOSSARY OF TERMS 
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SLACK WATER  - The state of a tidal current when its speed is near zero, especially the 

moment when a Reversing current changes direction and its speed is zero. The term also is 

applied to the entire period of low speed near the time of turning of the current when it is too 

weak to be of any practical importance in navigation. The relation of the time of slack water to 

the tidal phases varies in different localities. For a perfect standing tidal wave, slack water 

occurs at the time of high and of low water, while for a perfect progressive tidal wave, slack 

water occurs midway between high and low water.  

 

SHALLOW WATER – Commonly, water the depth of which is such that superficial waves are 

notably affected by the bottom topography. Shallow waters are usually understood to be those 

whose depth is less than half the length of the superficial wave. 

 

TIDE HEIGHT– Vertical distances between the chart datum times and the water level. 

 

WAVE HEIGHT – Vertical distance between the crest of the wave and the trough of the preceding 

wave. 

 

MOORING BERTH – Facility used to secure (moor) a ship.  Process of securing a ship or 

oceanographic instruments, other than mooring with a simple anchor.  Place where a ship can be 

secured. 

 

DANGEROUS MOORING BERTH OR WHARF – Mooring berth where a ship cannot anchor 

or moor without colliding with another ship or hitting an obstruction. 

 

MOOR – Secure a vessel or another floating artefact to a fixed structure or the bottom of the sea. 

 

MEAN LOWER LOW WATER (MLLW)  – A tidal datum. The arithmetic mean  of the lower 

low water height of each tidal day observed over the National Tidal Datum Epoch. Only the daily 

lower low water  of each pair of low waters, or the only low water of a lunar day are included in the 

average. 
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MEAN HIGHER HIGH WATER (MHHW) : A tidal datum. The arithmetic mean of the higher 

high water height of each tidal day observed over the National Tidal Datum Epoch. Only the daily 

higher high water  of each pair of high waters, or the only high water of a lunar day are included in 

the average. 

 

RANGE OF TIDE —The difference in height between consecutive high and low waters. The 

mean range is the difference in height between mean high water and mean Low water. The 

great diurnal range or diurnal range is the difference in height between mean higher high water 

and mean lower low water. For other ranges see spring, neap, perigean, apogean, and tropic 

tides; and tropic ranges. 

 

MEAN RANGE OF TIDE (Mn) – The difference in height between the daily high water and 

the mean low water. 

 

MEAN RANGE OF SPRING TIDES (Gt) – The difference in height between the higher high 

waters and the mean high of the lower low waters.  May also be used in its abbreviated form: 

diurnal range. 

 

TROPIC RANGE  – Tides occurring on a fortnightly basis when the effect of the maximum 

declination of the moon is the highest.  At this time there is a trend for an increase in the diurnal 

range.  The ocean reference levels that belong to tropic tides are designated at tropic higher 

high water (TcHHW), tropic lower high water (TcLHW), tropic higher low water (TcHLW) 

and tropic lower low water (TcLLW). 

 

HARMONIC ANALYSIS – The mathematical process by which the observed tide or the tide 

current at a place is broken down into basic harmonic components. 

 

DREDGED AREA – Bottom area of a water body that has been deepened by dredging. 
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LOW WATER (LW) -  Minimum height reached by a decreasing tide.  The height may only 

be due to periodic forces of the tide or could have been superimposed over the effects of 

meteorological conditions.  The use of the synonym term low tide is not recommended. 

 

LOWER LOW WATER (LLW) –  The lowers of two low waters of any lunar day. 

 

MEAN LOW WATER (MLW) – A tidal datum. The arithmetic average of all the low water 

heights observed over the National Tidal Datum Epoch.  For stations with short series, 

simultaneous observations with a control tide station in order to derive the equivalent datum of 

the National Tidal Datum Epoch. 

 

HIGHER LOW WATER (HLW) – The highest of the two low waters of any lunar day. 

 

WINDWARD – From where the wind blows. 

 

BUOY – A floating object tied to the bottom of a specific place (indicated in the chart) as a 

navigation aid or for other specific means.  Navigation buoys may be classified according to 

their: a) share, aspect or construction, as in the case of a barrel, cylindrical, nun, or truncated 

nue, mast or spar, tower assembly, pole, spherical, topmark and fishing buoys; b) color, as in 

the case of a black, squared, green, red buoy; c) its location, such as the bifurcation, confluence, 

medium channel or turning buoy; d) the various types of danger for navigation they indicate, 

such as in the case of the bar, isolated danger, catch or fishing, obstruction, dumping or 

discharge buoy, telephone cable or shipwreck buoy – apeak hull – its purpose or use in 

particular, as in the case of an anchor buoy, a berthing buoy, a compass compensation, 

dredging, approaching, notice, quarantine, station or mooring and/or maneuver buoy. 

 

HARMONIC CONSTITUENT - One of the harmonic elements in a mathematical expression 

for the tide-producing force, and in corresponding formulae for the tide or tidal current. Each 

constituent represents a periodic change or variation in the relative positions of the earth, sun 

and moon.  A simple constituent is generally written in the form of  y = A cos (at + α), where y 
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is a function of time expressed by the symbol t and is calculated from a specific origin.  The 

coefficient A is referred to as the range of the constituent and is a measure of its relative 

importance. The angle  (at + α) changes uniformly and its value at any time is referred to as the 

phase of the constituent.  The speed of the constituent is the average of the change of its phase 

and is represented by the symbol a in the formula.  The quantity of  α is the phase of the 

constituent at the initial instant when time is calculated.  The period of the constituent is the 

time required for the phase to change through the 360° and is the cycle of the astronomic 

condition represented the constituent. 

 

HARMONIC CONSTANTS – The amplitudes and epochs of the harmonic constituents of the 

tides or currents in any place 

 

CURRENT – Generally, a horizontal movement of water.  Currents may be classified as tidal 

and non-tidal currents.  Tidal currents are caused by gravitational interactions between the Sun, 

the Moon and the Earth and form part of the same general movement of the sea, which is 

manifested in the vertical rise and fall known as tide.  Non-tidal currents comprise permanent 

currents of the sea circulatory systems in general as well as temporary currents that arise from a 

more pronounced meteorological variability. 

 

FLOOD CURRENT –The movement of a tidal current toward the shore or up a tidal river or 

estuary. In the mixed type of reversing current, the terms greater flood and lesser flood are 

applied respectively to the two flood currents of greater and lesser speed of each day.  The 

terms maximum flood and minimum flood apply to the maximum and minimum speeds of a 

flood current, the speed of which alternatively increases or decreases without coming to a slack 

or reversing.  The expression maximum flood also applies to any flood current at the time of 

greater speed. 

 

EBB CURRENT -  The movement of a tidal current away from shore or down a tidal river or 

estuary. In the mixed type of reversing tidal current, the terms greater ebb and lesser ebb are 

applied respectively to ebb tidal currents of greater and lesser speed each day. The terms 
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maximum ebb and minimum ebb are applied to the maximum and minimum speeds of a current 

running continuously ebb, the speed alternately increasing and decreasing without coming to a 

slack or reversing. The expression maximum ebb is also applicable to any ebb current at the 

time of greatest speed.  

 

EQUATORIAL TIDAL CURRENTS - Tides that occur approximately every two weeks 

when the moon is over the equator. At these times, the moon produces minimum diurnal 

inequality in the tide. 

 

HYDRAULIC CURRENT – A current in a channel caused by a difference in the surface level 

at both ends.  This current may be expected in a straight that connects two water masses where 

the tides differ in time or amplitude.  The current in the East River, N.Y., which connects the 

Long Island Pass and the Port of New York, is an example. 

 

REVERSING CURRENT—A tidal current which flows alternately in approximately opposite 

directions with a slack water at each reversal of direction. Currents of this type usually occur in 

rivers and straits where the direction of flow is more or less restricted to certain channels. When 

the movement is towards the shore or up a stream, the current is said to be flooding, and when 

in the opposite direction, it is said to be ebbing. The combined flood and ebb movement 

(including the slack water) covers, on an average, 12.42 hours for a semidiurnal current. If 

unaffected by a non-tidal flow, the flood and ebb movements will each last about 6 hours, but 

when combined with such a flow, the durations of flood and ebb may be quite different. During 

the flow in each direction the speed of the current will vary from zero at the time of slack water 

to a maximum about midway between the slacks. 

 

ROTARY CURRENT –A tidal current that flows continually with the direction of flow 

changing through all points of the compass during the tidal period. Rotary currents are usually 

found offshore where the direction of flow is not restricted by any barriers. The tendency for 

the rotation in direction has its origin in the Coriolis force and, unless modified by local 

conditions, the change is clockwise in the Northern Hemisphere and counter clockwise in the 
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Southern. The speed of the current usually varies throughout the tidal cycle, passing through 

the two maxima in approximately opposite directions and the two minima with the direction of 

the current at approximately 90° from the directions of the maxima. 

 

EQUATORIAL TIDAL CURRENTS -   Tides that occur every two weeks when the moon is 

over the equator. At these times, the moon produces minimum diurnal inequality in the tide. 

 

TROPIC CURRENTS - The tide that occurs twice monthly when the effect of the moon's 

maximum declination north or south of the equator is greatest.  At this time, the trend of the 

moon to produce a diurnal inequality in the current is at the highest. 

 

DATUM (vertical) – For marine applications, a base elevation used as a reference from which 

to reckon heights or depths. It is called a tidal datum when defined in terms of a certain phase 

of the tide. Tidal datums are local datums and should not be extended into areas which have 

differing hydrographic characteristics without substantiating measurements. In order that they 

may be recovered when needed, such datums are referenced to fixed points known as Bench 

Marks. 

 

VERTICAL CHART DATUM  (REFERENCE LEVEL) –  Is the reference level to which 

the soundings of a chart refer.  The generally correspond to the high low water, and its 

depression under the mean level of the sea is represented by the symbol Zo. 

 

DIURNAL INEQUALITY -  The difference in height of the two high waters or of the two low 

waters of each tidal day; also, the difference in speed between the two flood tidal currents or 

the two ebb currents of each tidal day. The difference changes with the declination of the Moon 

and, to a lesser extent, with the declination of the Sun. In general, the inequality tends to 

increase with increasing declination, either north or south, and to diminish as the Moon 

approaches the Equator. Mean diurnal high water inequality (DHQ) is one-half the average 

difference between the two high waters of each tidal day observed over the National Tidal 

Datum Epoch. It is obtained by subtracting the mean of all the high waters from the mean of the 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  6 
______________________________________________________________________________________ 
 

 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

178 

higher high waters. Mean diurnal low water inequality (DLQ) is one-half the average difference 

between the two low waters of each tidal day observed over the National Tidal Datum Epoch. It 

is obtained by subtracting the mean of the lower low waters from the mean of all the low 

waters. Tropic high water inequality (HWQ) is the average difference between the two high 

waters of each tidal day at the times of tropic tides. Tropic low water inequality (LWQ) is the 

average difference between the two low waters of each tidal day at the times of tropic tides. 

Mean and tropic inequalities, as defined above, are applicable only when the type of tide is 

either semidiurnal or mixed. Diurnal inequality is sometimes called declinational inequality. 

 

LUNAR DAY - The time of the rotation of the Earth with respect to the Moon, or the interval 

between two successive upper transits of the Moon over the meridian of a place. The mean 

lunar day is approximately 24.84 solar hours in length, or 1.035 times as great as the mean solar 

day. 

 

CURRENT DIFFERENCE— Difference between the time of slack water (or minimum 

current) or strength of current in any locality and the time of the corresponding phase of the 

tidal current at a reference station for which predictions are given in the Tide Tables.  

 

TIDAL DIFFERENCE— Difference in time or height between a high or low water at a 

subordinate station and a reference station for which predictions are given in the Tide Tables. 

The difference, when applied according to sign to the prediction at the reference station, gives 

the corresponding time or height for the subordinate station. 

 

DOUBLE EBB—An ebb tidal current where, after the ebb begins, the speed increases to a 

maximum known as  first ebb; it then decreases to a minimum ebb; near the mean part of the 

ebb period (an in some places may actually run in direction of the flood during a short period of 

time); it then makes an ebb until reaching a maximum speed known as second ebb, after which 

it decreases to a slack.   
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DOUBLE FLOOD — A flood tidal current where, after the flood begins, the speed increases to 

a maximum known as  first fllod; it then decreases to a minimum ebb; near the mean part of the 

flood period (an in some places may actually run in direction of the ebb during a short period of 

time); it then flows at maximum speed called second flood, after which it decreases to a slack.   

DOUBLE TIDE —A double-headed tide, that is, a high water consisting of two maxima of 

nearly the same height separated by a relatively small depression, or a low water consisting of 

two minima separated by a relatively small elevation. Sometimes called an agger. 

 

DREDGE –  Extractor of bottom samples used to collect a small quantity of material from the 

bottom of the ocean.  Has metal jaws that close when it touches the bottom. Ship or floating 

structure equipped with machinery used to excavate pits or channels, deepen channels and ports 

and eliminate solid matter from the bottom of a water body.  Device to take samples of solid 

matter from the bottom of a water body, collecting organisms form deep waters, etc. 

 

DURATION OF RISE AND DURATION OF FALL —Duration of rise is the interval from 

low water to high water, and duration of fall is the interval from high water to low water. 

Together they cover, on an average, a period of 12.42 hours for a semidiurnal tide or a period of 

24.84 hours for a diurnal tide. In a normal semidiurnal tide, duration of rise and duration of fall 

each will be approximately equal to 6.21 hours, but in shallow waters and in rivers there is a 

tendency for a decrease in duration of rise and a corresponding increase in duration of fall. 

 

DURATION OF THE FLOOD TIDE AND DURATION OF THE EBB TIDE —Duration 

of flood is the interval of time in which a tidal current is flooding, and duration of ebb is the 

interval in which it is ebbing, these intervals being reckoned from the middle of the intervening 

slack waters or minimum currents. Together they cover, on an average, a period of 12.42 hours 

for a semidiurnal tidal current or a period of 24.84 hours for a diurnal current. In a normal 

semidiurnal tidal current, the duration of flood and duration of ebb each will be approximately 

equal to 6.21 hours, but the times may be modified greatly by the presence of nontidal flow. In 

a river the duration of ebb is usually longer than the duration flood due to the discharge of fresh 
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water, especially during the spring when the melted snow and ice are the predominant 

influences.  

 

CURRENT ELLIPSE —A graphic representation of a rotary current in which the velocity of 

the current at different hours of the tidal cycle is represented by radius vectors and vectoral 

angles. A line joining the extremities of the radius vectors will form a curve roughly 

approximating an ellipse. The cycle is completed in one-half tidal day or in a whole tidal day, 

according to whether the tidal current is of the semidiurnal or the diurnal type. A current of the 

mixed type will give a curve of two unequal loops each tidal day. 

 

LUNICURRENT INTERVAL —The interval between the Moon's transit (upper or lower) 

over the local or Greenwich meridian and a specified phase of the tidal current following the 

transit. Examples are strength of flood interval and strength of ebb interval, which may be 

abbreviated to flood interval and ebb interval, respectively. The interval is described as local or 

Greenwich according to whether the reference is to the Moon's transit over the local or 

Greenwich meridian. When not otherwise specified, the reference is assumed to be local.. 

 

ESTABLISHMENT OF THE PORT —The interval between the Moon's transit (upper or 

lower) over the local or Greenwich meridian and the following high or low water. The average 

of all high water intervals for all phases of the Moon is known as mean high water lunitidal 

interval and is abbreviated to high water interval (HWI). Similarly, mean low water lunitidal 

interval is abbreviated to low water interval (LWI). The interval is described as local or 

Greenwich according to whether the reference is to the transit over the local or Greenwich 

meridian. When not otherwise specified, the reference is assumed to be local. 

 

SUBORDINATE TIDE STATION —(1) A tide station from which a relatively short series of 

observations is reduced by comparison with simultaneous observations from a tide station with 

a relatively long series of observations. See tide station  (2) A station listed in the Tide Tables 

from which predictions are to be obtained by means of differences and ratios applied to the full 

predictions at a reference station.  
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REFERENCE STATION—A tide or current station which independent daily predictions are 

given in the "Tables" and "Tidal Current Tables," and from which corresponding predictions 

are obtained for subordinate stations by means of differences and ratios. 

 

SUBORDINATE TIDE STATION —(1) A tide station from which a relatively short series of 

observations is reduced by comparison with simultaneous observations from a tide station with 

a relatively long series of observations. (2) A station listed in the Tide Tables from which 

predictions are to be obtained by means of differences and ratios applied to the full predictions 

at a reference station.  

 

STRUCTURE – The term “structure” includes, without limitation, every, jetty, dock, clusters 

of piles, dike, floating barrier, rock fill, core wall, lining, breakwater, seawall, permanent 

mooring structures, power transmission lines, floating vessel moored permanently, piles, 

navigation aides, or any other obstacle or obstruction. 

 

COASTAL FRONT – Narrow area towards the se from the low water coastline, permanently 

covered with water, on which the beach sands and gravel oscillate actively with the changing 

conditions of the waves. 

 

DAYLIGHT SAVING TIME —A time used during the summermonths, in some localities, in 

which clocks are advanced 1 hour from the usual standard time. 

 

STANDARD TIME —A kind of time based upon the transit of the Sun over a certain specified 

meridian, called the time meridian, and adopted for use over a considerable area. With a few 

exceptions, standard time is based upon some meridian which differs by a multiple of 15° from 

the meridian of Greenwich.  

 

STRENGTH OF CURRENT - Phase of tidal current in which the speed is a maximum; also 

the speed at this time. Beginning with slack before flood in the period of a reversing tidal 
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current (or minimum before flood in a rotary current), the speed gradually increases to flood 

strength and then diminishes to slack before ebb (or minimum before ebb in a rotary current), 

after which the current turns in direction, the speed increases to ebb strength and then 

diminishes to slack before flood, completing the cycle. If it is assumed that the speed 

throughout the cycle varies as the ordinates of a cosine curve, it can be shown that the average 

speed for an entire flood or ebb period is equal to 2/π or 0.6366 of the speed of the 

corresponding strength of current. 

 

GREENWICH INTERVAL —An interval referred to the transit of the Moon over the 

meridian of Greenwich, as distinguished from the local interval which is referred to the Moon's 

transit over the local meridian. The relation in hours between Greenwich and local intervals 

may be expressed by the formula: 

Greenwich interval = local interval + 0.069L where L is the west longitude of the local 

meridian in degrees. For east longitude, L is to be considered negative. 

 

LUNAR INTERVAL —The difference in time between the transit of the Moon over the 

meridian of Greenwich and a local meridian. The average value of this interval, expressed in 

hours, is 0.069 L, where L is the local longitude in degrees, positive for west longitude and 

negative for east. The lunar interval equals the difference between the local and Greenwich 

interval of a tide or current phase. 

 

LARGE SCALE SURVEY – Hydrographic survey at large scale.  Generally, large scale 

surveys are used to provide detailed information for dredging and other types of port 

improvement. 

 

MEAN HIGHER HIGH WATER LINE (MHHWL) — The intersection of the land with the 

water surface at the elevation of mean higher high water. 

 

BENCH MARK (BM) —A fixed physical object or mark used as reference for a horizontal or 

vertical datum. A tidal bench mark is one near a tide station to which the tide staff and tidal 
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datums are referred.. A geodetic bench mark identifies a surveyed point in the National Spatial 

Reference System.  

 

TIDE —The periodic rise and fall of a body of water resulting from gravitational interactions 

between Sun, Moon, and Earth. The vertical component of the particulate motion of a tidal 

wave. Although the accompanying horizontal movement of the water is part of the same 

phenomenon, it is preferable to designate this motion as a tidal current. 

 

EQUATORIAL TIDES —Tides occurring semimonthly as a result of the Moon being over the 

Equator. At these times the tendency of the Moon to produce a diurnal inequality in the tide is 

at a minimum. 

 

MIXED TIDE —Type of tide characterized by a conspicuous diurnal inequality in the higher 

high and lower high waters and/or higher low and lower low waters generally occurring each 

lunar day.  Strictly speaking, all tides are mixed but the name generally applies to intermediate 

tides with respect to semidiurnal tides or those that predominantly diurnal. 

 

VANISHING TIDE —In a predominantly mixed tide with very large diurnal inequality, the 

lower high water and higher low water become indistinct (or vanish) at times of extreme 

declinations.  During these periods, the diurnal tide has such a strong predominance that 

although the semidiurnal tide is still present, it cannot be easily seen in the tide curve. 

 

STAND OF TIDE—Sometimes called a platform tide. An interval at high or low water when 

there is no sensible change in the height of the tide. The water level is stationary at high and 

low water for only an instant, but the change in level near these times is so slow that it is not 

usually perceptible. In general, the duration of the apparent stand will depend upon the range of 

tide, being longer for a small range than for a large range, but where there is a tendency for a 

double tide the stand may last for several hours even with a large range of tide. 
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APOGEAN TIDES OR TIDAL CURRENTS —Tides of decreased range or currents of 

decreased speed occurring monthly as the result of the Moon being in apogee (farthest away 

from the earth). 

 

NEAP TIDES OR TIDAL CURRENTS —Tides of decreased range or tidal currents of 

decreased speed occurring semimonthly as the result of the Moon being in quadrature. The 

neap range (Np) of the tide is the average range occurring at the time of neap tides and is most 

conveniently computed from the harmonic constants. It is smaller than the mean range where 

the type of tide is either semidiurnal or mixed and is of no practical significance where the type 

of tide is predominantly diurnal. The average height of the high waters of the neap tide is called 

neap high water or high water neaps (MHWN) and the average height of the corresponding 

low waters is called neap low water or low water neaps (MLWN). 

 

PERIGEAN TIDES OR TIDAL CURRENTS —Tides of increased range or tidal currents of 

increased speed occurring monthly as the result of the Moon being in perigee or nearest to the 

Earth. The perigean range (Pn) of tide is the average range occurring at the time of perigean 

tides and is most conveniently computed from the harmonic constants. It islarger than the mean 

range where the type of tide is either semidiurnal or mixed, and is of no practical significance 

where the type of tide is predominantly diurnal. 

 

SPRING TIDES OR TIDAL CURRENTS —Tides of increased range or tidal currents of 

increased speed occurring semimonthly as the result of the Moon being new or full. The spring 

range (Sg) of tide is the average range occurring at the time of spring tides and is most 

conveniently computed from the harmonic constants. It is larger than the mean range where the 

type of tide is either semi diurnal or mixed, and is of no practical significance where the type of 

tide is predominantly diurnal. The average height of the high waters of the spring tides is called 

spring high water or mean high water springs (MHWS) and the average height of the 

corresponding low waters is called spring low water or mean low water springs (MLWS). 
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EQUATORIAL TIDES —Tides occurring semimonthly as a result of the Moon being over the 

Equator. At these times the tendency of the Moon to produce a diurnal inequality in the tide is 

at a minimum. 

 

AUTOMATIC TIDE (WATER LEVEL) GAUGE —An instrument that automatically 

registers the rise and fall of the water level. In some instruments, the registration is 

accomplished by recording the heights at regular time intervals in digital format; in others, by a 

continuous graph of height against the corresponding time of the tide. 

 

DREDGING MATERIAL – Sludge, sand, or silt or other sedimentary material obtained form 

the bottom of a channel or port through dredging. 

 

TIME MERIDIAN —A meridian used as a reference for time. 

 

FLOATING BREAKWATER – A structure consisting in a series of square wooden 

structures connected by mooring chains secured to anchors or blocks of stone so as to form a 

basin in which the anchored ships may be protected from the violence of the waves. 

 

WHARF  -  A structure built along the coastline, used to allow ships to moor and facilitate 

loading operations and depositing of dredged material.  They are solid structures in general, 

mainly consisting of masonry, as opposed to open constructions on foundation courses, 

generally used for jetties.  A global term that comprises all structures of a port alongside of 

which ships can berth. 

 

NATIONAL TIDAL DATUM EPOCH —The specific l9-year period adopted by the National 

Ocean Service as the official time segment over which tide observations are 

taken and reduced to obtain mean values (e.g., mean lower low water, etc.) for tidal datums. It 

is necessary for standardization because of periodic and apparent secular trends in sea level. 

The present National Tidal Datum Epoch is 1960 through 1978. It is reviewed annually for 

possible revision and must be actively considered for revision every 25 years. 
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MEAN TIDE LEVEL (MTL) —Also referred to as mean sea level.  A tidal reference level 

midway between  mean high water and mean low water. 

 

MEAN LOWER LOW WATER SPRINGS (MLLWS) —A tidal datum. Frequently 

abbreviated spring low water. The arithmetic mean of the low water heights occurring at the 

time of spring tides observed over the National Tidal Datum Epoch.  

 

MEAN SEA LEVEL (MSL) —Also referred to as mean tide level. A reference level between 

mean high water and mean lows water.   

 

MEAN RIVER LEVEL —A tidal datum. The average height of the surface of a tidal river at 

any point for all stages of the tide observed over the National Tidal Datum Epoch. It is usually 

determined from hourly height readings. In rivers subject to occasional freshets, the river level 

may undergo wide variations and, for practical purposes, certain months of the year may be 

excluded in the determination of the tidal datum. For charting purposes, tidal datums for rivers 

are usually based on observations during selected periods when the river is at or near a low 

water stage. 

 

KNOT —A speed unit of 1 international nautical mile (1,852.0 meters or 6,076.115,49 

international feet) per hour. 

 

OBJECTIVES OF TIDE OBSERVATION  –  To determine the mean sea level and other 

tidal reference planes in order to make surveys for Engineering uses and to establish a system 

of permanent tidal reference points for said planes. To provide data for the annual publication 

of tide and current tables or forecasts. To investigate fluctuations of the sea level and 

movements of the earth’s crust.  To provide reports on tidal conditions for Engineering 

projects.  To provide relevant data for special studies of rivers or estuaries. To provide data for 

legal processes related to both federal and state marine interests. 
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WAVE – Disturbance that runs through or over the surface of an environment with a speed that 

depends on the properties thereof.  Deformation of a dorsal or undulating movement of the 

surface of a liquid. 

 

OCEANOGRAPHIC PARAMETERS OR OCEANOGRAPHIC VARIABLES  – Physical 

characteristics of the environmental condition of the water masses of the Oceans of the World.  

These parameters include temperature, salinity, electric conductivity, density, hydrostatic 

pressure, transparency, magnitude and characteristics of the tide and other oscillations of the 

sea level, speed and direction of currents, characteristics of waves, ice, etc. 

 

PILES –  A column of wood, iron or concrete generally cylindrical in form or of a square base 

used to consolidate the foundations of a sea terminal. 

Note: In the EIA it is used as “Bridge over piles” or “Trestle Bridge”. 

 

BEACH -  A narrow strip of land in immediate contact with any water mass that includes the 

area between the high water line and the low water line.  In a coast, the area where waves break 

and where sedimentary material such a sand, gravel and pebbles accumulate. 

 

HIGH WATER (HW) —The maximum height reached by a rising tide. The high water is due 

to the periodic tidal forces and the effects of prevailing meteorological conditions. The use of 

the synonym high tide is not recommended. 

 

LOW HIGH WATER (LHW)  – The lowest of the tow high waters in any lunar day. 

 

MEAN HIGH WATER (MHW) —A tidal datum. The average of all the high water heights 

observed over the National Tidal Datum Epoch. For stations with shorter series, comparison of 

simultaneous observations with a control tide station is made in order to derive the equivalent 

datum of the National Tidal Datum Epoch. 

 

HIGHER HIGH WATER (HHW) —The highest of the high waters of any lunar day. 
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SWASH ZONE –  A sand bar or berm on which the sea breaks.  A waver that breaks on a reef.  

A breaking wave may be classified into three categories although the distinction between them 

is not always too precise.  “Surging” breakers that gradually breaks travelling long distances.  

“Plunging” breakers  normally curl and break violently, and “Spilling Breakers” break far from 

the shore, and the surf gently rolls over the front of the wave forming foam.  The French word 

“brisant” is also used to indicate the obstacle caused by a breaking wave. 

 

SEMIDIURNAL —Having a period or cycle of approximately one-half of a tidal day. The 

predominant type of tide throughout the world is semidiurnal, with two high waters and two 

low waters each tidal day. The tidal current is said to be semidiurnal when there are two flood 

and two ebb periods each day.  

 

SET (OF CURRENT)—The direction towards which the current flows. 

 

LEEWARD – direction where the wind blows 

 

TIDAL CURRENT CHARTS – Charts showing daily prediction of tidal current hours and 

speeds.  These predictions are usually supplemented by tidal differences and constants through 

which predictions can be obtained for numerous other locations 

 

TIDE TABLES —Tables which give daily predictions of the times and heights of high and low 

waters. These predictions are usually supplemented by tidal differences and constants through 

which predictions can be obtained for numerous other locations. 

 

TYPE OF TIDE —A classification based on characteristic forms of a tide curve. Qualitatively, 

when the two high waters and two low waters of each tidal day are approximately equal in 

height, the tide is said to be semidiurnal; when there is a relatively large diurnal inequality in 

the high or low waters or both, it is said to be mixed; and when there is only one high water and 

one low water in each tidal day, it is said to be diurnal. 
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ANNUAL INEQUALITY —Seasonal variation in water level or current, more or less periodic, 

due chiefly to meteorological causes. 

 

DISCHARGE AREA  – Area in the sea where dredged material is deposited. 
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ENVIRONMENTAL IMPACT ASSESSMENT OF THE MARINE ENVIR ONMENT  

FOR CONSTRUCTION OF MARINE TERMINAL AND BREAKWATER 

FOR  BERTHING METHANE VESSELS OF UP TO 160,000 m3 TO LOAD LIQUEFIED 

NATURAL GAS (LNG) AT PLAYA MELCHORITA  - CAÑETE 

 

I. INTRODUCTION 

 

PERU LNG S.R.L. (PERU LNG) is a company engaged in the performance of 

hydrocarbon activities in Peru, which includes the implementation of a project to export 

Liquefied Natural Gas (“LNG”) to the western coast of North America, using for such 

purpose Natural Gas extracted from the Camisea fields. 

 

To prepare the Environmental Impact Assessment according to the “Guidelines for the 

performance of Environmental Impact Assessments related to berth, wharf and similar 

construction projects”, in keeping with the provisions set forth in Directorial Resolution No. 

0283-96/DCG, dated October 21,1996, PERU LNG contracted with “Servicios de 

Monitoreo Ambiental e Investigación de Impactos”, a company that has been duly 

registered with the General Bureau of Harbor Masters’ Offices and Coastguards, as 

evidenced by Certificate No. 44-97, dated November 26, 1997, currently valid (Certificate 

evidencing the Registration of Companies and Associations related to Water Activities). 

 

To undertake the aforementioned project, PERU LNG is planning to build a natural gas 

liquefaction plant and other facilities required to export the liquefied natural gas, on a tract 

of uncultivated land that includes nearly 521 hectares along the Pacific Ocean directly off 

the South Panamericana Highway, between km. 167 and Km. 170, in the district of San 

Vicente, province of Cañete, department of Lima. 

 

PERU LNG, as part of the marine facilities required for the Export Project, is planning to 

build, in front of Playa Melchorita (Melchorita Beach), a Marine Terminal to accommodate 

277 m. long x 43.4 m. wide methane tankers to load Liquefied Natural Gas (LNG). 
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The Project will provide Peru with capital investment, employment opportunities, 

infrastructure, revenues through the payment of royalties and taxes, and a positive foreign 

currency balance resulting from the export of energy. 

 

The Project includes the construction and operation of a Natural Gas Liquefaction and 

Export Plant with a nominal capacity of 4.4 million metric tons per year (MMTY).  The 

plant will process natural gas produced from the Camisea gas fields, located in Cusco, 500 

km. east of Lima.  The detailed engineering and construction component is planned to 

commence in 2004, with the first LGN export project production in 2007.  Project facilities 

include a LNG tanker (methane) berth, a dredged navigational channel, and a breakwater 

aligned parallel to the coast, protecting both facilities.  Drawing A-1 shows the location of 

both the Project and adjacent areas. 

 

The Project consists of the following components: 

 

- Liquefaction Plant; 

- Marine facilities; 

- Administration, Housing, Infrastructure and Services. 

 

Related projects include a high-pressure gas pipeline to transport feed gas from the Camisea 

Gas Project to the plant.  The competent regulatory authorities have already approved the 

EIA for the main gas pipeline to Lima.  The branch pipeline from the main gas pipeline to 

the plant site, which will be approximately 2 km. long, will be the subject matter of a 

separate EIA. 

 

LNG is produced when natural gas is cooled to approximately minus 163 degrees Celsius (-

163°C) at atmospheric pressure.  Since there are economic limitations because of the 

distance natural gas is to travel through onshore or offshore gas pipelines, the liquefaction 

of natural gas to LNG makes natural gas transportation and storage more economical and 

safer.  LNG occupies a volume of approximately 1/600 of an equivalent volume of natural 

gas, which facilitates the storage and transportation of a bulk supply of LNG using methane 

vessels for this purpose.   
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LNG weighs less than water, is odorless, colorless, non-corrosive, and non-toxic. LNG 

vapors are only flammable under certain specific conditions that require a methane gas 

concentration of between 5.3% and 15% in air and an ignition source. One of the 

characteristics of LNG is that it is not explosive.  

 

The Project has been designed to be economically and environmentally efficient, while 

providing an alternative source of non-contaminating fuel for the international market. 

 

 Nature of the Project 

 

 The LNG Export Project calls for the design and construction of a plant to convert Natural 

Gas into Liquefied Natural Gas (LNG).  This plant will have a nominal capacity of 4.4 

million metric tons per year. 

 

Due to its location, characteristics and components, different entities will become involved 

in the project, like the Ministry of Energy and Mines (DGAAE, DGH), the Peruvian Navy 

(DICAPI), the Ministry of Transport and Communications (DGTA), the Ministry of 

Agriculture (INRENA), OSINERG, the Health Ministry (DIGESA), among others.  The 

company will obtain the authorization of the corresponding entities, in accordance with the 

applicable laws and the legal and institutional framework described in Chapter I of the EIA 

prepared for the LNG Export Project. 

 

Objectives 

 

The Camisea Project has recoverable gas reserves estimated at 3.11 x 1011 m., the 

maximum production rates being approximately 13.0 x 109 m / year.  The natural gas 

reserves will be used to the largest extent possible in Peru, to meet both domestic and 

industrial consumption. 

 

The plant will process the excess natural gas produced from the Camisea gas fields at a rate 

of 6.7 x 109 m/year, in order to export this gas to meet the world’s growing LNG demand.  
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Besides the economic benefits mentioned above, such as capital investment, employment 

generation, development of infrastructure, generation of income through the payment of 

royalties and taxes, and a positive foreign currency balance as a result of the export of 

energy, this Project will also provide other key benefits, as follows: 

 

• The Camisea Project will foster development by supplying a larger amount of natural gas 

and liquids to Peru, such as propane, butane, naphtha, diesel, and other products; 

• There will be new employment opportunities and foreign investment during the 

construction and operation of the new facilities, which will in turn encourage other 

foreign companies to look for and develop additional natural gas reserves in Peru; 

• The price of natural gas will have greater stability and the government of Peru will 

receive more revenues from the long-term export of LNG, with which Peru will become 

an energy exporter; and 

• It will have an economic impact on the area and there will be a reliable and constant flow 

of natural gas, which is a clean fuel and also a raw material that will support the 

expansion of industrial and commercial projects. 

 

Life Cycle of the Plant 

 

The life cycle of the Plant has been estimated at nearly 30 years, although this term can be 

extended if the plant is properly operated and receives appropriate maintenance based on 

the company’s broad international experience in the construction and operation of plants. 

 

At the end of the useful life of the plant, the equipment will be dismantled and sold on the 

free market, and the area will be restored in order to be used for other industrial purposes. 

 

Future Growth Plans 

 

The LNG plant will be built as a single-train facility with a nominal capacity of 4.4 million 

metric tons per year.  In spite of the fact that there is enough room to build a second train, 

no plans or additional investments have been forecasted for the LNG plant in the short term. 
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1.1 General Background of the Area 

 

1.1.1 Area 

 

 The Peruvian coast is a strip of land that runs parallel to the coastline and includes 

different landscapes, like fluvial valleys that cross the coast transversally from East 

to West and interfluvial deserts between the valleys, giving rise to sub-landscapes 

like plains or “pampas”, mountains, and dry ravines. 

 

 The Peruvian coast is situated between parallels 03°23’ and 18°20’ Latitude South.  

The coastline extends for over 3,080 km.  The coast, in spite of being the smallest 

region in the country, is home to the largest part of the population, Lima being the 

most important center and home to 27.2% of the national population. 

 

The Liquefaction Plant Marine Terminal for the export of Liquefied Natural Gas 

will be located on the central coast of Peru, on a tract of uncultivated land, 167 km. 

south of Lima, in an area called Playa Melchorita, at the southernmost end of the 

district of San Vicente de Cañete, province of Cañete, department of Lima, 17.1 

km. south of the Cañete River. 

 

Playa Melchorita is a beach with fine sand that extends in a straight line, its average 

width ranging between 50, 80 and 100 m.  The beach is long and lacks coastal-

related geographical irregularities, like overhanging formations, sharp ends, rocky 

systems, or other relevant morphological features.  The back or inland side of the 

beach includes two terraces of non-consolidated material (cliffs), one of them being 

30 to 40 m. high and the other one, 80 to 130 m. high.   

 

There is a large amount of firewood, consisting of ditch reed, branches and sticks, 

on the edge of the lower cliff, there being two beach berms.  The swash zone is 

relatively wide, with 3 to 4 waves breaking in this area.  Two kinds of breakers 

have been observed: surging breakers (70%) and plunging breakers (30%).  Overall, 

wave action is relatively intense and waves can be as high as 4.0 m. when they 
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break.  There are no natural shelter areas for vessel mooring, for which reason the 

project contemplates the construction of a breakwater aligned parallel to the coast, 

adjacent to the loading platform. 

 

The District of San Vicente de Cañete has a surface area of 513.15 km2 and a 

population of 38,057 inhabitants. 

 

It is bounded as follows: 

 

- On the North: By the Districts of San Luis and Imperial 

- On the East:      By the Districts of Nuevo Imperial and Lunahuaná 

- On the South:    By the District of Chincha 

- On the West:     The Pacific Ocean 

 

 Playa Melchorita is located between the following parallels: 

 

 - Latitude South:  13°19’24.5” 

 - Longitude West: 76°14’31.7” 

 

 From a geographical standpoint, the area where the plant and its marine facilities 

may be located is 20 km. away from Cañete, in the department of Lima, and 20 km. 

away from Chincha, in the department of Ica.  See Location Drawing A. 

 

1.2 Justification 

 

PERU LNG, in order to have the necessary infrastructure in place to load and 

export liquefied natural gas (LNG) from the marine area off Playa Melchorita, is 

planning to build a marine shipping terminal where ONE (01) 277 m. long x 43.4 

m. wide 160,000 m3 tanker is expected to be moored at the berth at a time.  To 

cover the entire circuit (Peruvian coasts – US coasts), 4 methane tankers might be 

required.  
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The Terminal is made up of FIVE (05) main structures, as follows: 

 

- Trestle bridge; 

- LNG loading platform built on piles; 

- Breasting dolphins; 

- Mooring dolphins; and 

- Breakwater. 

 

The entire structure has been designed to withstand horizontal loads caused by 

seismic events and, on the west side of the platform, withstand the impact of 

vessels.  To this end, tilted piles will be strategically located to reduce undesired 

deformations and stress. 

 

The trestle bridge will be 1,300 m. long.  It will first run perpendicular to the 

coastline, to be followed by a 30 m. long x 30 m. wide platform that will run 

perpendicular to the trestle bridge. 

 

As regards the breakwater, it will be aligned parallel to the coast and, therefore, will 

run perpendicular to the loading platform access bridge.  It will be built of rock to 

protect the mooring berth and the vessel against the strength of the waves.  The 

breakwater will be 250 m. away from the mooring berth, on the seaward side, and 

will be 14 to 16 m. deep.  Studies recommend that the breakwater be 800 m. long 

and 96 m. wide. 

 

Selecting the location of the plant and its marine facilities 

 

Extensive studies were performed along the central coast of Peru to identify an 

appropriate location for the project.  Potential locations were identified and 

evaluated during the site selection process, bearing in mind the following 

parameters and criteria: 
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• Evaluate potential coastal locations within a radius of 200 km. south of Lima.  

The initial selection criteria required a minimum plot of land of 100 hectares; 

• Rule out places that showed high environmental sensitivity; 

• Rule out densely populated areas; 

• Identify clear areas of land on the coast, with a minimum distance from shore to 

at least 15 meters water depth and an elevation of at least 20 m. to mitigate the 

effects of tsunami hazard; 

• Exclude areas where land preparation could involve considerable difficulty; 

• Exclude areas where soil liquefaction could occur by earthquake shaking, or 

soil instability could result from soil movements and, most importantly, avoid 

proximity to faults and seismically unstable soils due to the presence of highly 

seismic areas (earthquakes) in Peru; 

• Give preference to ocean conditions suitable for safe tanker mooring; 

• Give preference to proximity to commercial centers that could provide raw 

materials and labor; and 

• Give preference to areas that were big enough to accommodate possible 

expansions. 

 

In keeping with the above criteria, 17 specific sites were identified between the 

cities of Pisco and Lima in 2001.  All these sites were visited to gather additional 

information.  The main options considered, and their respective distances, included:  

Sarapampa (106 to 110 km. south of Lima); 12 beach areas (113 to 131 km. south 

of Lima), Punta Corriente (123 km. south of Lima), Cerro Azul (130 km. south of 

Lima), Pampa Clarita (154 km. south of Lima), and Pampa Melchorita (167 km. 

south of Lima) (See Figure 4). 

 

Based on the above studies, two sites were initially selected to carry out more 

detailed evaluations: Pampa Clarita (154 km. south of Lima) and Punta Corriente 

(122 km. south of Lima).  The Front End Engineering Design revealed that the 

Project needed more than 150 hectares, for which reason Punta Corriente was ruled 

out due to its limited land area, coupled with the fact that it was located in a heavily 
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developed zone.  Pampa Clarita, 154 km. south of Lima, was considered the best 

option due to the greater availability of land and the smaller cost involved in the 

preparation of the land.  This is why this site was evaluated more thoroughly, and 

offshore and onshore engineering studies, baseline environmental assessments, and 

archaeological, geotechnical and socio-economic studies were conducted at Pampa 

Clarita.  However, Pampa Clarita was ruled out based on the results of the studies 

performed in said area which, among other things, revealed the presence of 

swelling clays, which create unstable foundation conditions for LNG storage tanks, 

and also because of the socio-cultural and archaeological impacts that the 

construction of the proposed Facility could have in this area. 

 

Pampa Melchorita was considered the third option, although it was not initially 

selected as a preferred site because of its elevation, 135 meters above sea level, 

which requires a major access road to the coast.  In addition, it was initially thought 

that due to its elevation the amount of LNG to be loaded could decrease because of 

the additional gas vapor that would build up as a result of an increase in 

temperature during the transportation of LNG by the gas pipeline from 135 meters 

above sea level to the sea-level marine facilities where the LNG would be loaded 

onto the tankers.  However, additional engineering studies resulted in the design of 

a safer and more economical configuration for this site.  This new configuration 

involves gravity drainage to a remote secondary containment sump at an elevation 

of 70 m.  As a result, two (2) 110,000 m. single-containment double-wall tanks will 

be used for LNG storage, compared with the initial configuration of a 185,000 m. 

full-containment tank, thus offsetting the disadvantages posed by the elevation of 

this site.  According to this new configuration, Pampa Melchorita was selected as 

the site for the installation of the LNG Export Project and the site for the 

performance of the EIA subject matter of this report. 

 

1.3 Objectives of the EIA 

 

1.3.1 General Objectives 
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Prevent, identify, evaluate, and mitigate negative effects, while strengthening the 

positive effects of the construction of PERU LNG’s terminal, the main premise 

being the fulfillment of national and international legislation and compliance with 

the highest environmental standards and criteria to guarantee sustainable 

management. 

 

1.3.2 Specific Objectives 

 

- Establish a Baseline. 

 

- Identify the different environmental impacts during the fitting-out, 

installation and operation of the wharf. 

 

- Establish a program to mitigate negative impacts and strengthen positive 

impacts during the Project construction and operations phases. 

 

- Establish an environmental management program consisting in providing: 

 

� Permanent supervision of the different environmental factors involved 

in the project (monitoring program). 

� Compliance with the different National and International 

Environmental Regulations. 

 

1.4 Methodology Applied 

 

The following methodology was applied for the following stages: 

 

1) Environmental Characterization:  Field prospecting at the Project site, 

where the following work was carried out: 

 

a. Characterization of water quality:  water samples were taken from 

surface, intermediate and bottom water levels to evaluate the 
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following parameters: Temperature; Nitrogen in the form of 

Nitrites, Nitrates, and Total Nitrogen; Phosphates and Total 

Phosphorous; Biochemical Oxygen Demand; Total Suspended 

Solids; Hydrocarbons; Dissolved Oxygen. 

b. Characterization of bottom sediments:  sediment samples were 

taken to evaluate: granulometric composition, heavy metals, 

organic matter percentage (%). 

c. Characterization of aquatic flora and fauna:  phytoplankton and 

zooplankton samples were taken for the qualification and 

quantification of the different components.  Bottom sediment 

samples were also taken to identify the benthonic fauna and flora. 

d. Hydrographic evaluation:  current and bathymetric studies were 

performed, waves were observed, etc. 

e. Socio-economic assessments of the area of influence. 

 

2) Environmental Characterization:  Cabinet-based Meteorological and 

Hydrographic studies, based on historical data on climatology and 

hydrography, current and future sea and beach uses, complementing this 

information with socio-economic data. 

 

3) Identification of Environmental Impacts: 

 

• Descriptive control lists that, besides describing the role played by 

environmental parameters, provide some type of guidance to analyze 

environmental impacts. 

 

• Prediction and evaluation of environmental impacts: 

a. Identification of project contaminants. 

b. Description of existing quality levels. 

c. Determination of the dispersion potential of contaminants in the 

area. 

d. Basic hydrographic data. 
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e. Development of relevant sea water quality standards and emission 

standards. 

f. Identification of the concentration of contaminants in the water, 

both at a surface and bottom level. 

g. Evaluation of measures to mitigate water contamination if regional 

environmental quality standards are exceeded. 

 

1.5 EIA Schedule 

 

WEEKS 1ST 2ND 3RD 4TH 

Field sampling ---------    

Analysis of samples 

at the laboratory 

 ---------- ----------  

Cabinet analysis  ---------- ----------  

Evaluation of 

environmental 

impacts 

  ----------  

Final report    ----------- 

 

All this work complements the work carried out by GOLDER ASSOCIATES as 

part of the comprehensive Environmental Impact Assessment that includes the plant 

and marine facilities. 

 

II. PROJECT DESCRIPTION 
 
  

2.1 Location of Study Area 

 

The Marine Terminal forecasted to be built by PERU LNG COMPANY will be 

located in the maritime area of Playa Melchorita, around 15 km. south of the city of 

Cañete, province and department of Lima. 

 

The UTM coordinates, WGS 84, of the axis of the trestle bridge are the following: 
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- Start E 358,666 N 8’534,727 

-   End E 357,259 N 8’533,320 

 

The UTM coordinates, WGS 84, of the platform axis, including breasting and mooring 

dolphins, are the following: 

 

- Start E 357,198 N 8’533,359 

-   End E 357,248 N 8’533,274 

 

 

2.2 Work to be performed 

 

See Drawing B-2, showing the bathymetry for the project area, at a  scale of 1:7500. 

 

Trestle bridge.- 

 

A 1,300 m. long structure from the shore to the LNG loading platform, capable of 

bearing the weight of loaded vehicles of up to 25 ton capacity.  Transverse piles will 

be 18 m. apart. 

 

Transverse piles and beams will be built of steel elements, while the platform will be 

built of concrete, steel or a combination of both elements. 

 

To fit out the trestle bridge, the space available on both ends of the transverse beams 

will be used to install pipelines and other elements that will hang from the structure. 

 

The trestle bridge has been designed to be 1,300 m. long to provide the necessary 

water depth for the berthing of vessels at critical tide conditions, bearing in mind the 

fact that there will be a 250 m. wide x 3 m. deep dredged navigational channel that 

begins at the Northwest end of the Terminal, on the 15 m. isobath, and ends at the 

Southwest end of the Terminal, also on the 15 m. isobath.  See Drawing B-2. 
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This structure has not been designed to exceed this length because of a number of 

technical reasons related to the characteristics of the LNG. 

 

Loading Platform.- 

 

Is the main structure that will allow the berthing of ONE (01) vessel at a time, with a 

storage capacity of up to 160,000 m2, for loading Liquefied Natural Gas (LNG). 

 

The wharf-platform will be 30 m. long and 30 m. wide. 

 

Below the platform, the sea will be 18 m. deep, it being part of the dredged channel. 

 

Transverse piles and beams will be made of steel elements, while the platform will be 

built of concrete, steel or a combination of both elements. 

 

The platform will be 9 to 11 m. high on the mean low water springs (MLWS) 

 

Breasting and mooring dolphins.- 

 

Secondary structures for berthing and mooring vessels.  Four (4) breasting and 

mooring dolphins will be used to withstand the tractive force when vessels are berthed.  

Each such structure will consist of a breasting dolphin and quick-releasing hooks.  Six 

(6) mooring dolphins will be installed to withstand mooring loads.  Each such 

structure will in turn include a quick-releasing hook system. 

 

Breakwater.- 

 

The proposed project site provides some sort of natural protection against waves.  The 

Paracas Peninsula, to the south, provides this protection but the project site is still 

exposed to long-period swells, with waves coming primarily from the southwest. 
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To provide appropriate mooring conditions and reduce the tension applied to the 

mooring lines by the wave-induced motion, a breakwater specifically designed for 

such purpose should be constructed. 

 

See hydro-oceanographic study, particularly the chapter that deals with waves 

(refraction and diffraction of waves) a summary of which is included later on in this 

report. 

 

An island-shaped berm-type breakwater design has been selected.  The breakwater 

will be located offshore, in front of the LNG loading wharf, and will have no 

connection whatsoever to the coast.  The proposed breakwater will be located near the 

14 m. isobath and will be 800 m. long and 96 m. wide.  It will be aligned more or less 

parallel to the coastline and the corresponding isobath, its azimuth being 135 degrees. 

 

The breakwater will be built with a crest elevation of 8.5 m. above mean low water 

springs to allow the 100-year design wave to overtop with very little damage to the 

structure. 

 

The nucleus of the breakwater will be made of quarry rock, ranging from very small 

rocks to 3 tons of filter rock and exposed layers consisting of 3 to 10 tons of rock.  The 

smallest rock will weigh nearly 5 kg in the nucleus. 

 

No limestone, sand or gravel material will be used in the breakwater.  As regards total 

volume, the structure will require appropriately 1,200,000 m. of rock, which will be 

extracted from a quarry the use of which will be specifically requested for such 

purpose. 

 

Access Navigational Channel for LNG Tankers.- 

 

The access channel for LNG tankers will be constructed by dredging a channel that 

will be approximately two to three meters deep, 250 m wide, and 800 m long to 

provide the required water depth for the berthing of vessels 18 m on MLWS.  
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The berthing facility approach channel will require a depth of 18 m on MLWS to 

provide sufficient under-keel clearance during long-period swells, in order for the 

tanker to turn into and later out of the wharf. 

 

LNG tankers can approach the berth from the north or south, depending on prevailing 

environmental conditions; additionally, they will need to maneuver to turn into and 

later out of the wharf due to the open horseshoe shape of the approach channel. 

 

The approach and departure channels (navigational channel) will be dredged 

approximately 3 m to a depth of 18 m., 250 m. in width and approximately 2,700 m. in 

length. 

 

Tanker Berth and LNG Loading Wharf  

 

The LNG berth structures consist of a 30 m. x 30 m. loading platform, four breasting 

dolphins on the sides and six mooring dolphins.  These berth structures consist of open 

grid steel decks on steel beams supported by steel-lined steel piles. 

 

The loading platform has enough room to accommodate the loading arms, the 

operator’s station, energy supply, control systems, emergency systems, and access to a 

mobile crane or other equipment that might be needed to provide maintenance to these 

facilities. 

 

The platform area has also been designed to be surrounded by a ditch system and a 

containment chute located below the loading arms. 

 

No facilities have been contemplated for the treatment of ballast water, as LNG 

carriers will be required to dispose of ballast water in accordance with the provisions 

set forth in the MARPOL 73/78 agreement. 
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LNG tankers have dedicated tanks specifically used for ballast water storage.  Only 

clean seawater is stored therein, and this water never comes into contact with any 

contaminant. 

 

According to the MARPOL requirements and other conditions set forth in Peruvian 

Directorial Resolution No. 0178-96-DCG, tankers will empty-refill their ballast water 

storage tanks 12 miles off the Peruvian coast.  Said tanks will contain 48,000 m3 of 

ballast water originating from the port of departure. 

 

As recommended by the IMO guidelines, this is the best practice available to reduce 

the risk of transferring counter-productive aquatic organisms.  Ballast water refilled 12 

miles off the coast will be used as a water curtain during the performance of loading 

operations. 

 

As a control mechanism to check that ballast water has been emptied-refilled 12 miles 

off the coast, the logbook of each vessel entering the terminal will be checked. 

 

For the LNG transportation circuit, 4 methane vessels exclusively engaged in the 

rendering of this transportation service will be used.  These vessels will be specifically 

built for this project. 

 

Methane vessels will comply with the applicable maritime regulations in force in Peru.  

To this end, ballast water will be emptied-refilled 2 or 3 days before the date of arrival 

of the vessel and at least 12 miles off the coast, in accordance with the provisions set 

forth in the MARPOL Agreement ratified by Peru. 

 

Tug Berths 

 

Permanent tug berthing facilities will be provided to keep three tugs on location on a 

full-time basis.  The tug berths will be located immediately adjacent to the mooring 

dolphins to the north of the loading platform. 
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Several drawbridges located between the loading platform and the tug berth mooring 

structures will provide access to the tugboats.  The location of the tug berths in relation 

to the breakwater has been carefully chosen to provide the greatest possible protection 

against the motion of waves. 

 

Utility Dock  

 

A small utility dock will be installed on the southern side of the trestle bridge, 

approximately 90 m. from the loading platform. 

 

This utility dock will be used to: temporarily berth a tug for refueling, install seawater 

intake equipment, provide a deck area for vehicle parking, and provide a working area 

for a mobile crane to support routine maintenance and tug operations. 

 

The utility dock, which will include facilities for tug refueling, just like the loading 

platform, will also include a fuel spill containment system. 

 

Tugboat wastes will be stored in drums and taken to the utility dock.  Then, using 

wheeled containers, they will be taken to the plant in order to be processed through its 

waste treatment and management systems.  A drawbridge between the loading 

platform and the berth will provide access to the tugs from the utility dock. 

 

The location of the utility dock in relation to the breakwater has been carefully chosen 

to provide protection to tugs or service vessels, and also to provide high berthing 

availability. 

 

Methane vessel.- 

 

The methane vessels to be constructed in order to be specifically used for this project 

will have the following characteristics: 

 

Capacity    : 160,000 m3 
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Type of tanks    : Prismatic 

Overall length   : 277 m. 

Length between perpendiculars : 266 m. 

DWT    : 66,500 tons 

Breadth    : 43.4 m. 

Depth    : 26 m. 

Load draught   : 11.4 m. 

Light draught   : 09.5 m. 

 

Tugboats.- 

 

3 tugboats with the following characteristics are required: 

 

Overall length   : 32  m. 

Breadth    : 14 m. 

Draught    : 05 m. 

Static force   : 50 t. 

Pushing force   : 40 t. 

Tugging force   : 40 t. 

Winch force   : 133 t. 

Vertical line force   : 150 t. 

Engine power   : 4000 HP 

Crew    : 3 people 

 

 

This type of tugboat can develop great engine power within a short distance and 

provides great friction force, being able to do a great job with a short line.  It includes 

200 m. of coiled cable, there being 100 m. of free cable to work independently of the 

ship. 

 

Its turning circle is completed within a radius of 450 m., at an average of 12° per 

minute at 3 knots. 
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This tugboat needs 3 crewmembers.  At least two of them should be trained and in a 

capacity to perform all the maneuvers ordered by the pilot.  Besides, two of them will 

be duly trained to perform deck work and cable maneuvering.  All of them will know 

how to respond to an emergency. 

 

One tugboat will be equipped with ecosounders, positioning systems and automated 

cartographic systems to evaluate the progress made in relation to dredging operations. 

 

2.3 Dock Services 

 

a) Gas loading system.- 

 

There will be FOUR (4) cranes with their respective hoses.   TWO (2) of them will 

be used to load the liquids into the vessels, ONE (1) will be used to remove vapor 

from the vessels, and ONE (1) will be kept on standby to provide any of these 

services. 

 

b) Electric power.- 

 

An electric generator set installed at the plant will supply the electric power (220 

and 480 volts, 60 Hz) required to perform different jobs at the platform. 

 

c)  Water.- 

 

Potable water will be made available to tugboats at the dock and will also be 

available for the rendering of dock services.  There will also be a water supply for 

the fire-fighting system. 

Potable water will be obtained after making seawater go through a desalting process 

(inverse osmosis).  To this end, seawater will be collected from the utility dock 

area, at a rate of 80 m3 per hour, using for this purpose a 15 cm pipeline. 
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Process water will be discharged into the middle section of the swash zone (3 to 4 

m. in depth) at a rate of 50 m3 per hour (0,0222 m3 per second), without changing 

the temperature of the sea, using for this purpose a 7,5 cm. pipeline. 

 

2.4 Means and equipment to avoid contaminating the water and beaches with 

organic and inorganic wastes 

 

The Pampa Melchorita Marine Terminal will have the following means and equipment 

in place to avoid and prevent contaminating the area: 

 

- For oily wastes, there will be a wheeled tank at the utility dock.  This tank will 

be regularly taken to the plant in order for the wastes stored therein to be 

disposed of in authorized disposal sites.  Liquid wastes with hydrocarbons and/or 

lubricants will be sent to the API separating tanks for pre-treatment and final 

storage in slop oil tanks.  Solid-liquid wastes will be sent to the CPI separating 

tanks. Following the respective separation process, hydrocarbons will be finally 

sent to the slop oil tanks, and clean solids will be sent to the plant for their 

disposal. 

 

- There will be portable toilets at the marine terminal.  Sanitary wastes will be 

stored in septic tanks and these wastes will be regularly vacuum-carried to the 

water treatment plant located at the LNG Plant, or to the place indicated by the 

company that provides this service, to the extent it holds the respective disposal 

authorization. 

 

- Solid wastes will be separated according to waste type and placed in a wheeled 

container at the utility dock.  This container will be regularly taken to the plant 

in order for the solid wastes stored therein to be incinerated or, whenever 

necessary, will be carried outside of the terminal area to the place designated by 

the municipality. 

 

2.5 Dock safety - Means and Equipment 
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a) Fire-fighting and rescue  

 

The following fire-fighting and rescue methods and equipment will be available at 

the Marine Terminal: 

 

Fire-Fighting Equipment.- 

 

The dock will have TWO (02) elevated lookout towers for monitoring purposes.  

Remote-control, electrical or electrical-hydraulic monitors will be installed therein.  

These monitors will operate conveniently according to the applicable electrical 

classifications, in keeping with Class I, Group D, Division 2 quality standards. 

 

TWO (2) monitors will be installed on the rear side of the cranes. 

 

TWO (2) fire extinguisher boxes will be installed in the loading area of the wharf.  

They will include fire-fighting equipment (hoses, peg, control valves, etc).  This 

equipment will complement the equipment to be carried by the fire-fighting truck. 

 

Wheeled fire extinguishers with dry chemical powder will be installed in TWO (2) 

remote places along the dock.  Dry chemical powder fire extinguishers will be 

provided and located in keeping will all 10 NFPA requirements. 

 

Rescue equipment, communications, and first-aid services 

 

a) Rescue 

 

� EIGHT (08) 30 m. long hanging scaffolds secured with …” cables, 

located as follows: 

o TWO (02) in the middle section of the access bridge. 

o TWO (02) at the end of the loading platform access bridge. 

o TWO (02) at the utility dock 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  VI 
______________________________________________________________________________________ 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

28 

o TWO (02) at the tug berth 

 

b) Communications 

 

� VHF (FM) radio transreceiver for the marine terminal. 

� UHK (FM) radio transreceiver for the plant. 

� FIXED telephones. 

� Emergency telephone. 

� Telephone with loud telephone ringer. 

� VHF ship frequency designated by the port. 

� VHF frequency designated by the harbor master´s office 

� Portable UHF radio for loading operations 

� Cell phones and beepers 

 

c) Fist-aid services 

 

� First-aid kit in the middle section of the bridge. 

� First-aid kit at the loading platform. 

� Sickbay at the plant. 

 

2.6 Nautical signaling and navigation safety 

 

The relevant provisions that deal with this subject are contained in the HIDRONAV-

38 Nautical Signaling Regulations, 1985 edition, issued by the National Bureau of 

Hydrography and Navigation.   

(see Drawing B-2, Melchorita Hydrographic Study) 

 

Terminal Signaling 

 

The relevant provisions that deal with this subject are contained in the HIDRONAV-

38 Nautical Signaling Regulations, 1985 edition, issued by the National Bureau of 
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Hydrography and Navigation.  The proposed signal satisfactorily complies with the 

provisions set out in Chapter III, Article 301, of the Regulations. 

 

The following nautical signaling equipment will be installed on both seaward 

ends of the Terminal: 

 

S-1(J) MD1 mooring dolphins (northern end of the berth) 

S-2(K) MD-6 mooring dolphins (southern end of the berth) 

 

Navigation lanterns with tower assembly 

 

Day signal 

 

Type   : Navigation lanterns with tower assembly 

Color of tower assembly : Fluorescent white 

Height of tower assembly : 8 m. above the platform 

Elevation above sea level : 15 m. 

Shape of tower assembly : Cylindrical 

 

Tideland ML-155 or similar night signal 

 

Type   : Navigation lantern with tower assembly 

Light   : White 

Elevation above sea level : 15 m. 

Light period   : A group of 2 flashes of light, to be confirmed by  

the National Bureau of Hydrography and  

Navigation (DHN). 

Effective range  : 03 nautical miles (trans. factor 0.74). 

Visibility   : The whole horizon 

 

Breakwater signaling devices 
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The relevant provisions that deal with this subject are contained in the HIDRONAV-

38 Nautical Signaling Regulations, 1985 edition, issued by the National Bureau of 

Hydrography and Navigation.  The proposed signal satisfactorily complies with the 

provisions set forth in Chapter III, Article 301, of the Regulations. 

 

As stated earlier in this report, in order to have a sheltered area for loading liquefied 

natural gas at the proposed Marine Terminal, the Project calls for the construction of a 

800 m. long and 80 m. wide rock breakwater parallel to the coast. 

 

Signaling lanterns will be installed on the northern and southern ends of the 

breakwater to define its location, according to the following characteristics: 

 

Breakwater lanterns 

 

S-3 (H) Northern side 

S-4 (I)  Southern side 

 

Day signal 

 

Location   : Northern end of the breakwater 

Type   : Lantern with tower assembly 

Color of tower assembly : Fluorescent white 

Height of tower assembly : 8 m. above the platform 

Elevation above sea level : 15 m. 

Shape of tower assembly : Cylindrical 

 

Tideland ML-140 or similar night signal 

 

Location   : Northern end of the breakwater 

Type   : Lantern with tower assembly 

Light   : White 

Elevation above sea level : 15 m. 
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Light period   : Flashes of light, to be confirmed by DHN. 

Effective range  : 05 nautical miles (trans. factor 0.74). 

Visibility   : The whole horizon 

  

Dredged channel – signaling devices 

   

The relevant provisions that deal with this subject are contained in the HIDRONAV-

38 Nautical Signaling Regulations, 1985 edition, issued by the National Bureau of 

Hydrography and Navigation.  The proposed signal satisfactorily complies with the 

provisions set forth in Chapter III, Article 301, of the Regulations. 

 

General 

 

• To install signals along the proposed Marine Terminal entry and exit dredged 

channel, the project calls for the installation of a system consisting of TWELVE 

(12) signaling buoys.   TWO (02) of them will be positioned ONE (01) mile off 

the coast, on the seaward side, both at the entry to and exit from the channel, 

EIGHT (08) will be placed in the channel itself, of which SIX (06) will be placed 

on the sides of the dredged channel (4 buoys and 2 piles), and the remaining TWO 

(02) piles will be positioned in such a way that, together with TWO (02) channel 

buoys and TWO (02) approach buoys, will define the entry to and exit from the 

channel.  See Drawing B-4. 

 

• The TWO (02) approach buoys will be painted white and will have a white light  

and will be pen or crowbar-shaped. 

 

• From the EIGHT (08) channel buoys, FOUR will be painted green and will have a 

green light, and FOUR (04) will be painted red and will have a red light. 

 

• From the FOUR (04) green buoys (portside), ONE (01) will be pile-shaped and 

THREE (03) will be pen- or crowbar-shaped and will have a conical green mark 

on top. 
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• From the FOUR (04) red buoys (starboard side), ONE (01) will be pile shaped and 

THREE (03) will be pen- or crowbar-shaped and will have a conical red mark on 

top. 

 

• The TWO (02) complementary leading buoys (piles) will be made of fiberglass-

cased concrete piles. 

 

Characteristics of channel approach and exit buoys 

 

S-7 (A)  Approach buoy, heading angle 060° 

S-8 (B)  Exit buoy, heading angle 220° 

 

Tideland SB-285P or similar pen-shaped buoys (crowbar-shaped) 

 

Buoy description: 

 

Shape   : Cylindrical, double nun  

Total height  : 2.50 m. 

Height of tower assembly : 1.23 m. 

Cylinder height  : 0.585 m. 

Height of lower nun : 0.685 m. 

Greatest diameter  : 0.87 m. 

Material   : Plastic reinforced with fiberglass 

Color   : White 

 

Light description: 

 

Color   : White 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 
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 Energy source  : Built-in solar panels 

 Range of Light  : 2 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 

 Anchorage  : 20 m. of ½¨galvanized steel cable with ½” shackles  

and an anchor weight of 200 kg. 

 

Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes in the dredged channel are still to be confirmed with the DHN.  

Different blinking lights will be used in order to make it easier to identify the different 

buoys. 

 

Characteristics of channel buoys 

 

a. Pen-type buoys (spar) in the dredged channel: 

 

A-1 (C )  Entrance buoy, northern side. 

A-24 (D)  Entrance buoy, southern side. 

A-17 (O)  Exit buoy, northern side. 

A-16 (P)  Exit buoy, southern side. 

A-22 (G)  Channel buoy, curved path on southern end, entrance side 

A-19 (L)  Channel buoy, curved path on western end, exit side 

 

Buoy description: 

 

Shape  :  Cylindrical, double nun  

Total height  : 2.50 m. 

Height of tower assembly : 1.23 m. 
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Cylinder height  : 0.585 m. 

Height of lower nun : 0.685 m. 

Greatest diameter  : 0.87 m. 

Material   : Plastic reinforced with fiberglass 

Color   : Red light on the starboard side and green light on 

the port side of the channel. 

 

 Description of Tideland SB-285P or similar light: 

 

 Color   : Red light on the starboard side and green light on  

the port side of the channel. 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of light  : 2 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 

 Anchorage  : 20 m. of ½¨galvanized steel cable with ½” shackles  

and an anchor weight of 200 kg. 

 

Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes in the dredged channel are still to be confirmed with the DHN.  

Different blinking lights will be used in order to make it easier to identify the different 

buoys. 

 

b. Dredged channel piles: 

 

A-2 (E)  Channel buoy, curved path on northern end, entrance side 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  VI 
______________________________________________________________________________________ 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

35 

A-14 (M)  Channel buoy, curved path on eastern end, exit side 

 

Pile description: 

 

Shape   : Cylindrical 

Elevation above sea level : 5.0 m. 

Material   : fiberglass-cased concrete 

Color:   : Red on the starboard side and green on the port side  

of the channel. 

 

 Description of Tideland ML-140 or similar light: 

 

Color   : Red light on the starboard side and green light on  

the port side of the channel. 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of light  : 2 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 

  

Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes in the dredged channel are still to be confirmed with the DHN.  

Different blinking lights will be used in order to make it easier to identify the different 

buoys. 

 

Dredged channel entry and exit leading buoys 

S-5 (F)  entry leading buoys, includes RACON 
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S-6 (N) exit leading buoys 

 

Buoy description 

 

Shape   : Cylindrical piles 

Elevation above sea level : 13.0 m. 

Material   : Fiberglass-cased concrete 

Color   : White 

 

Light description: 

 

Color   : White 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of light  : 3 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 

 

Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes in the dredged channel are still to be confirmed with the DHN.  

Different blinking lights will be used in order to make it easier to identify the different 

buoys. 

 

Signals to be installed in the dredged material storage area 

 

In order to install signals in the square-shaped area (having 2 km. on each side) to be 

used to store the material dredged from the navigation channel at the proposed Marine 
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Terminal, the project calls for the installation on a temporary basis while dredging 

operations are carried out of ONE (01) signaling buoy at each vertex, as per the 

following characteristics: 

 

Buoy description: 

 

Shape   : Cylindrical, double nun 

Model   : P-2ST 

Total height  : 2.50 m. 

Height of tower assembly : 1.23 m. 

Cylinder height  : 0.585 m. 

Height of lower nun : 0.685 m. 

Greatest diameter  : 0.87 m. 

Material   : Plastic reinforced with fiberglass 

Color   : Yellow 

Marks on the hull  : M-1 through M-4, in black 

 

Description of Tideland SB-285 or similar light: 

 

Color   : Amber 

Type   : Bell-shaped self-sustained light with X –shaped  

attachment 

 Energy source  : Built-in solar panels 

 Range of light  : 2 nautical miles (Atmospheric Transparence Factor   

0.75) 

 Rate   : Flashes of light the characteristics of which are still  

      to be confirmed with the DHN. 

 Ignition   : Automatic switch with built-in photovoltaic cell. 

 Visibility   : The whole horizon 

Anchorage  : 25 m. of ½¨galvanized steel cable with ½” shackles  

and an anchor weight of 200 kg. 
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Notes: 

The characteristics of the blinking lights of the different buoys that will be used for 

signaling purposes at the vertices of the square-shaped storage area are still to be 

confirmed with the DHN.  Different blinking lights will be used in order to make it 

easier to identify the different buoys. 

 

The above-described nautical signaling devices comply with the provisions set forth in 

Articles 108, 205.a.4 and 205.b of the Nautical Signaling Regulations, HIDRONAV-

38, 2nd edition, 1985, and will be installed in order to serve as a point of reference to 

avoid the performance of trawl fishing and other activities that may be affected by the 

material deposited at the bottom of the sea within the area indicated above. 

 

 

III. ENVIRONMENTAL CHARACTERIZATION 

 

3.1 GEOMORPHOLOGY AND GEOLOGY 

3.1.1 GEOLOGY 

 

According to the information contained in the EIA prepared by Golder 

Associates for the Pampa Melchorita LNG export project, in general the 

Peruvian coast is made up of fluvial and alluvial sediments arranged in the 

form of fluvial and alluvial terraces or dejection cones (Téves, 1976).  

Covering large areas, wind-transported sand layers extend as fans from the 

beaches on the coastline to the interior of the continent, covering distances 

that in some cases exceed 60 km. (Gagliano & Teves, 1970). 

 

The study area is located in the middle section of the Peruvian coast, south 

of Lima, in the province of Cañete, district of San Vicente. 

 

This area has well-defined geomorphologic features.  Between Punta Aguja 

and Pisco, including the study area, the area features a large gap on the 

coastline, where short valleys transversely intersect the narrow coastal strip 
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with cultivated areas on both sides of the rivers.  It is mainly formed by 

coastal massifs and isolated mountains made of Mesozoic volcanic rock and 

Cretaceous sedimentary rock.  To the East, the western spurs of the Andes 

mountain range form part of the coastal batholiths. 

 

Between 12° and 13° Latitude South, the geophysical investigation of 

submarine areas reveals that the rocky basement is a few hundred meters 

deep between the coastline and the external edge of the Continental Shelf.  

The sediment cover may belong to the Tertiary-Quaternary. 

 

Arid climate conditions have prevailed during the entire Quaternary period.  

There have been regular changes in the dynamics of rivers and slopes, 

owing to major modifications in the upper areas, like glaciations and, at 

shorter intervals, other events like the El Niño phenomenon. 

 

3.1.2 GEOMORPHOLOGY 

 

According to the information contained in the EIA prepared by Golder 

Associates for the Pampa Melchorita LNG export project, the 

geomorphologic features of the study area are the result of the tectonic and 

plutonic processes that resulted from the geodynamical processes that gave 

rise to the existing morphostructural features in the region.  A number of 

structural processes have controlled the structural features of the area, like 

alluvial deposits, faulted blocks resulting from throws, erosion, incisions 

caused by drainage (mainly from the Lurín, Mala and Cañete rivers) and the 

accumulation of Aeolian sand over vast land areas.  Following we will 

define and identify some of them within the study area: 

 

Littoral Edge:  Includes the firm-land area adjacent to the coastline, which 

is exposed to wave action.  It runs from the Northeast to the Southeast 

forming a narrow strip that extends from the coastline to the interior of the 

continent over a distance that may fluctuate between 1 and 2 km.  
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It includes bays, coves, headstreams, etc. and has formed open beaches as a 

result of the accumulation of sand transported by littoral currents or littoral 

drifts.  From some of these beaches the sand is transported to the continent 

by the action of wind, forming a continuous unit with coastal plains.  

Underwashing and erosion have given rise to cliffs, mostly sub-vertical, as 

a result of the destructive action of waves. 

 

Coastal Plains and Dejection Cones:  Is the area included between the 

littoral edge and the spurs of the western Mountain Range.  It consists of a 

narrow strip of land running parallel to the coastline, although it becomes 

wider in the Lurín, Mala and Cañete valleys.  They include vast areas 

covered with gravel and sand originating from the transportation and 

sedimentation of rivers, including sand transported from the beaches by the 

wind. 

 

Salt Marsh Areas:  Geomorphologically speaking, salt marsh areas are low 

areas with a maximum elevation of 5 to 6 meters above sea level, the 

minimum elevation being 1 meter above sea level.  There are salt marsh 

areas in the Villa sector, to the south of Chira and Puerto Viejo and possibly 

at Las Salinas.  Salt marsh areas are currently being affected by a partial 

soil clogging process, with sand transported by the wind from nearby 

beaches.  Those areas that are not being affected by this partial clogging 

process are usually boggy areas or humid surfaces covered by vegetation 

that in some cases is up to 1 m. high. 

 

Salt marsh areas are actually beaches abandoned because of the gradual 

emergence of the littoral edge.   Initially, they may have originated from the 

development of a littoral bar or cord that gradually controlled the advance 

of the sea towards the continent, until a salt marsh area or lagoon area was 

finally formed.  These areas were gradually filled in with beach sand. 
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Recent Marine Deposits:  They consist of sand, silt and boulderstone 

accumulations reworked and distributed by currents along the littoral edge 

as a result of the erosion and disintegration of cliff rock, but mainly as a 

result of material carried by rivers into the ocean.  These deposits are 

mainly made up of medium to fine-grained sands containing quartz, mica, 

and ferromanganese. 

 

Rocky ridges associated with the spurs of the Andean mountain range that 

reach the coastline, forming very high and steep cliffs, interrupt the 

continuity of these strips of land.  In some cases, rough slopes have been 

formed in old alluvial deposits. 

 

Alluvial Deposits:  Alluvial Deposits are accumulations of materials carried 

by the rivers that run down the western Andes slopes, intersecting Tertiary 

and Mesozoic rocks and the coastal batholiths, and covering valley soils.  

Part of this material has been deposited along the way, but most part 

spreads over alluvial fans. 

 

These deposits also include desert-like alluvial accumulations originating 

from ravines and tributaries that are now dry and look like deserts.  For 

instance, Pucará, Malanche, Cruz de Hueso, Chamaure, Honda, etc.  When 

rains have been heavy in the secondary Andean mountain range, muddy 

currents and mud landslides (“huaycos”) have resulted.  At Qda. Honta, 

these desert-like alluvial cones reach the Naplo bay. 

 

From a lithological standpoint, these alluvial deposits, seen through 

terraces, cuts and borings, consist of accumulations of different types of 

boulderstones, particularly intrusive and volcanic rock, subangular gravel in 

the case of desert-like alluvial cones because of lack of transport, sands of 

different grain sizes and, to a smaller extent, silts and clays.  Interbedded 

layers form beds of substantial thickness that can be observed on the coastal 

cliffs. 
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Aeolian Deposits:  Aeolian deposits can be found almost in all areas that 

are close to the coast and extend into continental areas, following the local 

topography and prevailing wind direction.  These deposits accumulate both 

in rock formations in situ and in alluvial plains, but the greatest thickness is 

usually found in slopes and areas with depressions. 

 

Aeolian materials originate from sand beaches formed by the action of 

waves, mainly sediments carried by rivers into the sea and distributed by 

littoral currents. 

 

Sand is continuously carried inland by predominant winds, penetrating 

around 13 km. into the continent.  Aeolian sands are distributed over the 

land surface forming thin layers or sheets that evolve into longitudinal 

dunes and barchans. 

 

Old Aeolian deposits consist of accumulations that have already stabilized, 

forming hillocks and sand hills like the “Lomo de Corvina”, which extends 

into the “Tablada de Lurín” where the people of “Villa El Salvador” live.  

Farther south, these deposits can be found to the northwest of Pucusana. 

 

The most recent Aeolian deposits consist of mobile sands widely distributed 

along the study area.  These sands originate from different beaches along 

the coast, and are carried by the wind, forming sand sheets, dunes and 

barchans. 

 

In the study area, regional and local soils have been classified as follows: 

soils of recent origin (Entisoils) and arid soils that have no water during 

most part of the year (Aridsoils).  These soils are characterized by the lack 

of distinct changes resulting from earth movements (pedogenic processes) 

and are commonly associated with recent floodplains, erosion of steep 

slopes, dunes, and wind-deposited sands.  These soils are highly susceptible 
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to wind erosion and remain dry during most part of the year.  These soils 

contain calcium carbonate, silicates, salts, and gypsum. 

 

Soils have been grouped together into the following groups, according to 

the geomorphological characteristics of the region: 

 

Beach Group (Py) 

 

The Beach Group soils are made up of gravel and sand along a narrow 

beach strip that is subject to the effects of waves, according to climate 

conditions.  This beach strip consists of intermediate terrace soils formed by 

the influence of rising and falling tides and wind erosion.  

 

Cliff Group (T) 

 

The Cliff Group soils complete the steep cliffs that are the result of old and 

recent landslides and erosion. 

 

Mountain Group (CR) 

 

The Mountain Group consists of sands carried by winds and deposited in 

the upper part of the cliffs, and is characterized by smooth plains and steep 

cliffs that contain 8% to 15% of rock that forms the cliffs’ walls, and dunes. 

 

Both the productivity and potential use of soils are limited by a high salt 

content, drainage, erosion, and the lack of irrigation water. 

 

The agricultural value of land in the study area ranges from medium to low.  

Low-quality land is found in this area, if compared with other plots of land 

in other parts of the region. 

 

3.1.3 Coastal morphology 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  VI 
______________________________________________________________________________________ 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

44 

 

Punta Centinela: (13°°°° 01 48.5 S,  76°°°° 29 25.7 W) 

 

Closing by the South the “Cerro Azul” cove, the coast forms a small promontory 

known as “Punta de Fraile”, which is around 80 m. high, coming down from a 

group of hills that end very abruptly at the sea.  In front of the “Punta de Fraile”, 

there is a dark-colored vertical rocky outcrop spattered with whitish spots that are 

actually manure from sea birds droppings, which includes several overhanging or 

projecting rocks known as Ciriaco. 

 

From “Punta del Fraile”, the rocky cliff that ends abruptly at the sea travels around 

660 m. in a southwesterly direction, forming “Punta Centinela”.  There is a Navy 

beacon on top of the hill that forms “Punta Centinela”.  

 

Cañete River Outlet:  (13°°°° 07 36.5 S,  76°°°° 23 55.7 W) 

 

From “Punta Centinela”, the coast extends in a southeasterly direction for 9.25 

miles until reaching “Punta Iguana”. Along this coastal strip we can find both 

boulder and sand beaches, but they are inaccessible.  Behind we find Cañete valley, 

with cultivated lowlands.  The Cañete River flows into the ocean through the 

southeastern end of the Cañete valley. 

 

The Cañete River flows down the Yauyos mountain range, specifically from the 

Pariacaca and Pampacocha lakes.  The river level is usually very low because of 

seepage losses and the vast areas it irrigates along its way; however, during 

summertime, the river level is usually high because of the rainy season in the Sierra 

(mountain region).  From May through November the water level in the river is 

low. 

 

Playa Jaguay:  (13°°°° 19 24.5 S,  76°°°° 14 31.7 W) 
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A rocky promontory with marly clays begins at “Punta Iguana”, extending along 

narrow sand beaches for approximately 21.75 miles until reaching the “Tambo de 

Mora” cove,  with variable heights ranging from 50 to 173 m.   These beaches are 

called: Cóndor, Mulata, Melchorita, Zorro, El Turno, Jaguay and Carrizal. 

 

At Playa Jaguay (Jaguay Beach), 13.5 miles away from “Punta Iguana”, there is a 

summer resort, called “Wakama”, with a few summer houses.  The “Topara” river 

flows close to this beach.  It usually has no water, for which reason the local 

population call it “Rio Seco” (Dry River).  This river divides the Cañete plains from 

the Chincha plains, and also divides 2 provinces and the departments of Lima and 

Ica. 

 

No marine facilities exist within a radius of 20 km.  The closest port is “Tambo de 

Mora”, in Chincha, 26 km. away, and “Cerro Azul”, in Cañete, which is the second 

closest port, 40 km. away. 

 

 

3.1.4 Erosion and sedimentation processes 

 

To give the most accurate explanation about the sedimentation and/or erosion 

processes that currently take place in the study area, we should make reference to 

and identify the different processes that have taken place in the past, mainly the 

changes that have occurred in the coastline, either because of sea level changes or  

basically because of tectonic processes.  In this way we will be in a position to 

know more in detail what could be the evolution or trend of a given coastline in the 

future. 

 

Sea Level Variations 

 

Throughout the years, the level of the sea has shown significant fluctuations.  Deep 

submarine depressions and large mountain ranges at the bottom of the sea reveal 

that tectonic processes have resulted in uplift and sinking events that have affected 
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the sea bed over very vast areas, therefore modifying the content capacity of ocean 

basins.  In addition, during the Pleistocene period, the level of the sea changed 

quickly as a result of the formation and merger of continental glaciers.  Evidence 

exists that the sea level dropped almost 140 m. as continental glaciers expanded 

during the last glaciation period (Wurm).  When glaciers began to melt, some 

15,000 to 18,000 years ago, the sea level began to rise.  Around 6,000 years ago, it 

reached its current level.  Since then, both the changes detected as well as a 

comparison of tidal data collected from several places around the world seem to 

indicate that during the first half of the XX Century the level of the sea began to 

rise, although slightly, at a rate of 1 to 2 millimeters per year. 

 

Tectonic Processes 

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, the continental borders of the oceans 

are subject to elevation changes.  The tectonic processes that took place in the 

Pleistocene period, which have continued to date, have resulted in uplift and sinking 

events that have affected littoral areas along several coasts. 

 

In the case of Peru, the current coast has been exposed throughout its long 

geological history to uplift and sinking events.  In the middle coastal area,  which 

runs from “Punta Aguja” to the Paracas Peninsula and includes the study area, the 

littoral has a very particular surface configuration.  There are numerous islands 

close to the coast.  Metamorphic rocks and remains of the coastal mountain range or 

one of its branches have been found in some of said islands.  During the Miocene, 

some sections that then belonged to the continent began to sink and, as a result, the 

coastal mountain range was gradually destroyed (Schweiger, 1964). 

 

However, the marine terraces formed as a result of several coastal uplift events can 

be found in several places along the study area.  For instance, in Lurin, marine 

abrasion platforms extend from “Punta Casjacal” to “San Bartolo” and “Santa 

María del Mar”, forming terraces ranging from 5 to 15 m. above sea level.  These 
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terraces reveal the continuous uplift of the continental massif during the Quaternary 

period.  Its reduced exposure is probably due to significant destruction in present 

times, or to its limited development during the deposition process. 

 

Other features, like a rocky promontory close to the Conchán refinery, around 600 

m. away from the coastline, which includes a cave at its toe that has been typically 

eroded by the sea, also reveal that the sea has “receded”.  This recession may be due 

not only to a sedimentation or sand filling process, but also to the uplift of the coast 

as a result of the subduction of the Nazca plate under the continental part of the 

South American plate. 

 

Overall, the study area falls within the morphotechnical categorization of the coast 

and the western edge of the Andes, and has been affected by polyphase tectonic 

processes that occurred during Andean orogenesis and resulted in a deformation 

with successive folds that began during the Cretaceous and continued throughout 

the Lower and Upper Tertiary and even probably during the Quaternary (Palacios 

et. al., 1992). 

 

Slopes that form part of vast alluvial plains and valleys, and alluvial plains 

pertaining to the recent Holocene characterize the Melchorita region. 

 

The regional stratigraphy shows that the rocky layer below the alluvial deposits 

consists of sedimentary rocks and granite – diortic belonging to the Lower 

Cretaceous period. 

 

The study region features narrow beaches between the rocky layer of the coastal 

cliffs (ranging between 60 and 170 m. in height) formed by a series of old deposits 

and landslide areas, and the littoral erosion.  Steep cliffs drop vertically down into 

the beach, forming terraces that are approximately 300 m. wide and 50 to 70 m. 

high. 
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The alluvial formations comprising the plains are about 2 km. wide between the sea 

and the coastal rocky elevations, from km. 153 to km. 180 of the South 

Panamericana Highway.  These smooth formations look like cones and can reach up 

to 30 m. in height.  The layers of sand deposited by the wind cover the rocky layer 

or alluvial plains, forming dunes.  Below the dunes, the soils consist of partially 

consolidated and densely compacted and cemented material that belongs to the 

Cañete Pleistocene formation.  Several old and recent drainage valleys form part of 

the plains that reach the coastal cliffs. 

 

Satellite images show a series of rocky faults parallel to the Andes mountain range 

running in a northwest – southeast direction.  These faults usually run parallel to the 

subduction zone.  Three fault systems were observed at the following points:  N 

340°-350° O; N 290° -310° O; y N 70°-75° O.  Another fault, which crosses the 

above-mentioned faults, runs parallel to the rivers that flow into the Pacific Ocean 

and was observed at point N 40°-50° E. 

 

Identification of Areas affected by Erosion and/or Sedimentation Processes 

 

It has been determined that the changes that have taken place as a result of sea level 

fluctuations do not reveal recent high or low tides that may have left traces, mainly 

inland, close to the coastline, like terraces.  Instead, the tectonic processes that have 

resulted in coastal uplifts have left clear traces.  In fact, terraces of  tectonic origin 

(faults) can be identified at the littoral edge, as well as other morphological features 

(salt marsh areas). 

 

However, we should take into account current estimates on the increase of the level 

of the sea at a global level, potentially attributed to weather warming.  Consensus 

currently exists among members of the International Scientific Community in the 

sense that it is necessary to design and implement action plans to be in a better 

position to cope with the negative effects of this phenomenon in the future.  Experts 

have designed six possible scenarios.  A great majority believes that we could 

expect a global air temperature increase of 2° C during the next 90 years and, as a 
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result, we could also expect a sea level increase that may range between 0.30 and 

1.00 m.  Therefore, this sea level increase, in the relatively near future, should be 

taken into account in future plans for coastal areas. 

 

On the other hand, we have seen that the coast is currently affected by the tectonic 

uplifting of the coastal area, which is in turn forming terraces and salt marsh areas 

and, therefore, making the water “recede”, although the effects of this process might 

only be perceived after many years. 

 

3.2 HYDROGEOLOGICAL ASPECTS 

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, the study area is located between 

two main rivers: the Cañete River and the Topara ravine, located 17 km. northwest 

and 12 km. southeast of the proposed project site, respectively.  They flow 

perpendicular to the coastline into the Pacific Ocean.  Both rivers have their source 

in the Andes  mountain range, rainwater being the source of water supply. 

 

The Cañete river is fed with water all year round, while the Topara ravine is only 

fed with water during the rainy season, that is, when it rains in the Sierra, from 

December through April.  In view that the study area is located in a low-rainfall 

region (50 mm per year), no water is fed into these rivers in the lower region.  On 

the other hand, some of the water of both rivers seeps into underground formations. 

 

Water flows sporadically in the Topara River, for which reason it is called dry river 

or dry ravine by people living in nearby localities and described as such on national 

Drawings.  This river serves as a natural boundary between the Cañete plains and 

the Chincha plains, and also as a limit between two provinces and the departments 

of Lima and Ica. 
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The Cañete River basin comprises 3 583 km2 (358.300 Ha), of which 61.7% are 

located within the wet basin, more than 2500 meters above sea level, and actually 

contribute to the annual surface seepage.  The rest of the basin is arid land. 

 

The Cañete River has an irregular flow regime, with an annual mean flow of 55.541 

m3/sc, which accounts for an accumulated volume of 47,485.7 m3/sc between 1960 

and 1986. 

 

The gauging station, Imperial, is located at 13°00´S and 76°10´W, at 250 meters 

above sea level.  From this water volume, most part is lost in the sea through 

surface and underground discharges; a major part is used as potable water by 

different communities; it is collected both on the surface as well as through wells 

built all over the area. 

 

There are several other small dry ravines that are only fed with water during high 

rainfall periods.  There are no other water bodies in the area. 

 

The Cañete River is an important source of water supply in the region.  It has its 

source in the highlands of the Peruvian Andes, specifically in Laguna Ticllacocha, 

4600 meters above seal level.  The river flows down the Andes to the Pacific coast, 

for around 230 km., forming a basin of 6189 km2.  As regards rainfall distribution 

in the basin, it ranges between 50 mm/year on the coast and over 1000 mm/year in 

the Sierra. 

 

Like all other coastal rivers, Cañete is a torrential river that feeds with water bodies 

associated with seasonal rains that fall in the upper basin section.  The largest flows 

occur 3 to 4 times a year (usually between December and March).  These large 

water flows, within a relatively short period of time, can carry large amounts of 

suspended material. 

 

The Cañete River has a low water level between May and September, the minimum 

flow level being reported in September.  Starting in December, the water volume 
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begins to increase due to the rains that fall in the Sierra, the largest water flow being 

reported during February and March.  From 1994 to 1998, the maximum flow was 

334.8 m3/sec and the minimum flow was 7.8 m3/sec.  These flows were reported in 

February 1994 and September 1997, respectively.  However, maximum flow 

records show a flow level of 946 m3/sec, reported in March 1975.  Likewise, the 

average flow was 62.2 m3/sec from 1965 through 2000. 

 

Underground water 

 

During the geochemical and geophysical research work carried out in the proposed 

plant site, no subsurface water was found within the explored depth, that is, 100 m., 

for which reason the only source of potable water is associated with sea water. 

 

3.3 SEISMIC CHARACTERISTICS 

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, the Peruvian coast is located on the 

Fire Belt of the Circumpacific and consists of fault systems and active volcanic 

chains bordering the Pacific Ocean.   This area is considered the most active seismic 

zone on Earth (over 80% of earthquakes have taken place in this area). 

 

Earthquakes have plagued the lives of Peruvians for centuries, resulting in both 

casualties and property damage. 

 

Seismicity in Peru is associated with the Fire Belt of the Circumpacific, which is the 

most active belt worldwide. 

 

In Peru, the most destructive seismic events occurred in 1552.  A regular seismic 

activity during the last century resulted in casualties and property damage in central 

Peru. 
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Table No. 1 shows the most destructive seismic events that took place in the XX 

Century on the central coast of Peru. 

 

TABLE No.1:  DESTRUCTIVE EARTHQUAKES OCCURRED ON TH E 

 XX CENTURY IN THE CENTRAL REGION OF PERU 

 

Year Month/Day Richter Scale Estimated 

Casualties 

Estimated 

property damage 

to all affected 

areas, including 

Lima (US$) 

1940 May 24 8.4 1 394 120 000.00 

1966 October 17 7.5 Unknown Unknown 

1970 May 31 7.6 70 000 900 000.000 

1974 October 3 7.6 137 200 000.000 

 

Earthquake risks 

 

The project site is located on the central coast of Peru, in a seismically active region 

where the Nazca plates subduct under the South American plates along the 

subduction zone.  Consequently, Peru is one of the countries that poses that highest 

seismic risk in South America because of the aforesaid subduction process.  Along 

the South American coast from Colombia to Chile, the Nazca Plate, which is 

heavier, subducts under the South American plate, which is lighter.  This tectonic 

process has made the edge of the Nazca Plate dive down under the South American 

plate, giving rise to volcanic eruptions and high seismic activity and the Andes 

mountain range. 

 

Tsunami hazards 

 

The coastal area of Peru, including the project area, has experienced the effects of 

several destructive tsunamis (Silgado, 1974), with wave heights that have ranged 

between 2 and 20 meters. 
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As a result of studies conducted, it has been determined that if a seismic event 

comparable to the earthquake that took place in Camaná in 2001 occurred on the 

coast, but closer to Pampa Melchorita, it would have a 60-year return period and 

would bring about floods that could reach 2 m. high at a flow rate of 1.5 m/sec.  

Also according to modeling work performed, if a big event occurred after the 

earthquake that took place in Pisco in 1687, it would have a 110-year return period 

and would bring about floods that could reach 8 m. high at a flow rate of 2.5 m/sec. 

 

Cliff hazards 

 

Steep cliffs are exposed to landslides because of the effect of seismic activity.  This 

is why they are considered potentially unstable areas.  A tsunami in the project site 

could bring about beach erosion and increase the instability of cliffs. 

 

Flood hazards 

 

The area is not exposed to flooding because of the absence of rainfall and the 

distance to the nearest basin associated with the Cañete River, 17 km. northwest of 

the project site, and the Topara River, 12 km. southeast of the project site. 

 

3.4 Sea bottom 

 

Bathymetric studies reveal regular sea bottom conditions and smooth slopes with 

isobaths running parallel to the coast.  Overall, no major unevenness has been 

detected in the sea bottom, as it basically consists of vast plains.  The 10 m. isobath 

is approximately 1,250 m. away from the loading area, gradually moving away as it 

moves towards the North. 

 

Based on the granulometric analysis of the samples collected during the 

performance of fieldwork (fieldword carried out by GOLDER in October 2002 and 

observations conducted in March 2003 as part of the ENVIRONMENTAL 
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MONITORING), no major granulometric changes have been observed.  For any 

given beach profile, the size of sediments decreases as the area becomes deeper, 

reflecting a typical beach sediment size distribution pattern, where the size of grains 

gradually decreases as they move farther away from the beach and waves have a 

smaller impact on the mobility of material at the bottom of the sea, because of the 

greatest depth, thus allowing the sedimentation of finer material. 

 

3.5 Currents 

 

Currents off the Peruvian coast move in a northerly direction.  This current system 

is different from the shore system, where some variability is observed mainly due to 

the coastal profile itself. 

 

Specifically within a bay, the current system is also associated with other factors 

like tides, bathymetry, local winds, etc.  As a result, currents within bays show a 

very variable pattern, so characterizing these currents is a difficult task. 

 

Besides, overlying these currents, we find the current generated by waves that, in 

coming closer to the coast, mainly from the south and southwest, generate littoral 

currents that become more actively involved in the transport of sediments. 

 

Overall, these littoral currents also travel in a northerly direction.  Great care should 

be taken at the time of identifying and characterizing these littoral currents because 

in some cases, for being highly dynamic, they could bring about major erosion and 

sedimentation processes, if interrupted in their path. 

 

Another important current generated when the wave breaks on the beach is the 

“bottom” or “rip” current, that is, the return flow of water that reaches the shores 

because of the action of waves. 

 

As we know, during wintertime, trade winds become stronger.  As a result, Peru’s 

currents, which travel north, specifically the Peruvian coastal current, just like 
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waves, become stronger and, as a result, the northerly current prevails in coastal 

regions.  However, it is worth bearing in mind the influence of tides that, in the case 

of the study area, come from the north, bringing about circulation changes between 

high and low waters. 

 

3.5.1 Methodology 

 

To analyze currents, different equipment and procedures are used, which are usually 

based on the following two measuring methods: 

 

The Lagrangian method, which consists in following an object or substance that 

travels with the current, and the Eulerian method, which consists in measuring the 

flow of the current from a fixed point. 

 

The Eulerian method, which consists in measuring the flow of the current from a 

fixed point, was used to measure currents in the study area.  To locate the 

measuring stations, the method that consists in aligning two obstacles inland and 

measuring the depth of the measuring site was used.  Once the stations were located 

in the area, their position was determined using a Magellan 310 GPS.  A Valeport 

current meter was used to measure surface, intermediate, and bottom currents. 

 

In addition to the information gathered by Golder Associated in 2002, other current 

measurements were taken between March 24 and 29 and between March 30 and 

April 12, 2003, 10 m. deep.  These measurements were taken at a point located 

1,500 m. away from the coast, following the wharf axis, 15 m. deep.  Likewise, in 

the afternoon of April 12, some more measurements were taken from the same 

place, at three different depth levels (1, 7 and 14 m). 

 

On April 13, 2003, sea currents were measured at three different depth levels (5, 15 

and 25 m), following the wharf axis, at the loading area, at a point where water is 

26 m. deep. 
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See the following Drawings: 

 

1. Drawing B-2, showing the project area bathymetry at a scale of 1:7500. 

2. Drawing C, showing currents, sediment samples, winds and sea bottom 

drillings, at a scale of 1:7500. 

 

3.5.2 Results 

 

Measurements taken 10 m. deep:  Between March 24 and 29, and between March 

30 and April 12, 2003, sea currents basically showed two directions: towards the 

Northwest and towards the Southeast, following the isobath lines in a parallel 

direction, just like the coastline.  Both directions were followed on an alternate 

basis, for periods of 3 to 4 days. 

 

Between March 24 and 26, the current traveled predominantly in a Northwesterly 

direction, and sometimes traveled northward.  This latter direction became slightly 

predominant on March 27 and 28.  Then, on March 30 and 31 and on April 01, the 

current traveled predominantly in a Southeasterly direction.  The following days, 

that is, on April 03, 04 and 05, the current turned again towards the Northwest, to 

then turn again towards the Southeast on April 07, 08, 09, 10 and 11. 

 

It is worth pointing out that the greatest distribution of directions occurred on 

March 29 and on April 02 and 06, coinciding with opposite changes towards the 

Southeast and Northwest.  However, during these days the current flowed towards 

the Southeast and South on a slightly predominant basis.  On April 12, there was 

also a greater distribution, although the currently traveled predominantly, although 

slightly, towards the South. 

 

Daily speeds fluctuated on average between 22.0 to 08.0 cm/sc, the average value 

between March 24 and April 12 being 13.0 cm/sec.  Maximum daily speeds 

fluctuated between 33.0 and 18.0 cm/sec, while minimum speeds ranged between 

08.0 and 01.0 cm/sec.  The greatest current speeds were reported on March 31. 
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Measurements at three different depth levels:  In the same place where sea current 

measurements were taken between March 24 and April 12, measurements were 

taken at three different depth levels in the afternoon of April 12th.  The 

measurement of each level lasted 20 minutes.  At 1 m. water depth, the surface 

current flowed predominantly in a Westerly and Southwesterly direction, with 

speeds that fluctuated between 25.0 and 7.0 cm/sec., the average value being 15.0 

cm/sec.  At 7 m. water depth, the current flowed predominantly in a Southeasterly 

direction, with speeds that fluctuated between 38.0 and 10.0 cm/sec, the average 

value standing at 18.0 cm/sec.  At 14 m. water depth, the sea current showed great 

variability, reaching speeds that fluctuated between 23.0 and 7.0 c m/sec, the 

average value being 15.0 cm/sec. 

 

Measurements at three different water depth levels at the Loading Area:  On April 

13, current measurements were taken from the loading area at three different water 

depth levels, for approximately 40 minutes at each level.  At 05 m. water depth, the 

current flowed predominantly in a Southeasterly direction, with speeds that 

fluctuated between 28.0 and 16.0 cm/sec., the average value being 20.0 cm/sec.  At 

15 m. water depth, the current mainly flowed towards the South and Southeast, with 

speeds that fluctuated between 26.0 and 11.0 cm/sec, the average value standing at 

17.0 cm/sec.  Close to the bottom, at 25 m. water depth, the current flowed 

predominantly in a Southeasterly direction, just like the current that was close to the 

surface, with speeds that ranged between 27.0 and 12.0 cm/sec, the average value 

being 18.0 cm/sec. 

 

3.5.3 Discussion 

 

Based on the measurements taken at Playa Melchorita, the circulation pattern shows 

speeds expected to be encountered in the area, that is, in an elongated straight 

coastal strip deprived of the natural protection found in other areas of the Peruvian 

coast.  As regards direction, currents mainly flow parallel to the coastline and the 

isobath lines, a common feature on Peruvian coasts.  It is thought that the change of 
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direction to an opposite direction is owed to the influence of the coastline, which 

exerts friction on the current, making it turn around, mainly when the Peruvian 

current circulation system experiences intensity changes. 

 

Observations conducted by GOLDER from January through July 2002 show current 

speeds near the sea bottom ranging from 8.78 to 10.63 cm/sec, it being estimated 

that the drop speed of fine sediments like those found in the study area will be 

smaller than 5 cm/sec in calm waters. 

  

3.6 Waves 

 

To make designs, assess port work, perform dredging activities, etc., it is important 

to have information available about sea waves.  For this reason, it is necessary to 

become familiar with the nature of waves and the frequency of wave occurrence, 

defined by their period, height, and direction. 

 

In measuring coastal waves, another important aspect to be borne in mind is the 

change in the direction, height and speed of waves as they approach the beach, due 

to reduced sea bottom depths and the presence of obstacles (islands, wharfs, 

breakwaters, etc.), which result in the refraction and diffraction of the waves. 

 

3.6.1 Wave assessment methodology 

 

In the study area, wave measurements have been taken by the Ministry of Fisheries, 

using equipment (wave meters) that reports accurate values during long observation 

periods (more than three years).  Likewise, waves have been visually observed 

using wave meters that do not include any mechanism or device to automatically 

record wave heights.  In these cases, it was necessary for a person to make these 

observations from time to time for approximately 20 minutes. 

 

3.6.2 Analysis of waves 
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The size of waves on the coast depends on the height of waves in deep waters and  

the swash zone; therefore, it is necessary to become familiar with the areas of wave 

incidence in the study area. 

 

In view that the calculation of wave data is based on statistical techniques, it is not 

necessary to record wave data on a continuous basis 24 hours a day. 

 

It is usually assumed that the statistical characteristics of sea waves are constant 

over a given number of hours.  Within this time period, a sample that includes a 

sufficient number of waves in order for characteristic parameters (Hs and Ts) to be 

both stable and representative of this period, is taken. 

 

In other words, the Hs and Ts of a sufficiently large number of waves should be 

calculated in order to eliminate the irregularities that occur over a given period of 

time.  In addition, the daily calculation should include a sufficient number of 

sample waves in order to determine the variation of parameters in the long run. 

 

3.6.3 Types of waves 

 

There are two types of waves, depending on their origin: 

 

- Sea waves (wind waves).- 

 

Waves that are generated locally by local winds.  These waves are usually short but 

very steep and choppy.  They occur quite frequently in the study area because of the 

winds generated by the difference in temperature between the sea and the desert, 

although they have very short periods and small heights. 

 

- Swell waves (open-ocean waves).- 
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Waves generated far away in the open ocean.  These waves travel for long distances 

across the ocean and are the main source of wave height.  Their incidence 

determines coast dynamics in the study area. 

 

3.6.4 Results of wave analysis 

 

Based on studies and data compilations for the coastal region, we are in a position 

to describe the behavior of waves in the open sea. 

 

Overall, along the Peruvian coast, waves mainly come from the South and 

Southwest.  The following table shows a summary of predominant wave directions 

and heights for the region included between 10° and 15° South (information 

obtained from Sailing Directions for South America). 

 

The following table gives us a rough idea of average wave heights and predominant 

wave approach directions. 

 

Wave height and direction 

(10° - 15° South) 

 

Height (m) South (%) South-West (%) 

0.30 35.40 0 

1.80 25.20 06.70 

3.60 02.30 01.00 

 

Based on this information, we can see that the predominant wave direction is from 

the South and Southwest, while the remaining directions show very low occurrence 

rates. 

 

3.6.5 Calculation of wave heights 
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The wave assessment conducted is based on information recorded at Ventanilla, 

statistical information obtained from Sailings Directions, and data on visual 

observations conducted in the study area.  The method consists in calculating the 

height and period of waves in deep waters.  Based on this information and on 

bathymetric data obtained for the area of interest, waves were forecasted using the 

orthogonal method up to the Western side of the breakwater to generate the 

diffraction diagrams and, based on refraction diagrams, applying Snell’s law 

(Wiegle), calculate wave heights at Playa Melchorita using different refraction and 

depth change coefficients. 

 

The height of a wave in shallow waters is given by the following formula: 

 

H = Kr . Ks . Kd . Ho 

 

Where: 

 

Kr =  Refraction coefficient 

Ks = Depth Change Coefficient 

Kd = Diffraction coefficient 

Ho = Wave Height in Deep Waters 

 

In Ventanilla, the Refraction Coefficient 20 m. deep is: 0.8940 

Kd = 1 

Ks = 0.982 

 

From the classification of maximum average periods, T = 14 sec. 

 

The wavelength is given by Lo in deep waters. 

 

If we replace the above figures with the maximum height observed in Ventanilla, 

which corresponds to a sea roughness of 3.41 m. and a significant height of 1.51 m, 

recorded in June, the following figures are obtained: 
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Ho = 3.41 / 0.894 * 0.982 = 3.88 m 

Ho = 1.51 / 0.894 * 0.982 = 1.72 m 

 

3.6.6 Calculation of wave height, in a southwesterly direction 

 

a) At 30 m. water depth: 

H = (0.9759) (0.9344) (1) (3.88) = 3.54 m 

H = (0.9759) (0.9344) (1) (1.72) = 1.57 m 

 

b) At 20 m. water depth: 

H = (0.9759) (0.9805) (1) (3.88) = 3.71 m 

H = (0.9759) (0.9805) (1) (1.72) = 1.65 m 

 

c) At 10 m. water depth: 

H = (1.0174) (1.1010) (1) (3.88) = 4.35 m 

H = (1.0174) (1.1010) (1) (1.72) = 1.93 m 

 

d) At 05 m. water depth: 

H = (1.0197) (1.2850) (1) (3.88) = 5.08 m 

H = (1.0197) (1.2850) (1) (1.72) = 2.25 m 

 

3.6.7 Calculation of wave height, in a southerly direction 

 

a)    At 30 m. water depth: 

H = (0.8973) (0.9344) (1) (3.88) = 3.25 m 

H = (0.8973) (0.9344) (1) (1.72) = 1.44 m 

 

b)   At 20 m. water depth: 

H = (0.8803) (0.9805) (1) (3.88) = 3.35 m 

H = (0.8803) (0.9805) (1) (1.72) = 1.48 m 
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c)    At 10 m. water depth: 

H = (0.8471) (1.1010) (1) (3.88) = 3.62 m 

H = (0.8471) (1.1010) (1) (1.72) = 1.60 m 

 

d)    At 05 m. water depth: 

H = (0.8439) (1.2850) (1) (3.88) = 4.21 m 

H = (0.8439) (1.2850) (1) (1.72) = 1.87 m 

 

3.6.8 Calculation of total kr 

 

Kr (Total) = 0.8439 (0.7833) + 1.0197 (0.2167) = 0.8820 

 

3.6.9 Calculation of wave height at swash zone (hb) 

 

Calculation of H’o 

 

H’o / Ho = Kr 

 

Where: 

 

Ho = 1.72 and 3.8 

Kr = 0.8820 

H’o =  Kr . Ho 

H’o = 0.8820 x 1.72 = 1.52 m 

H’o = 0.8820 x 3.88 = 3.42 

 

We evaluated: H’o / gT2 = 1.52 / 1920.8 = 0.00079 

  H’o / gT2 = 3.42 / 1920.8 = 0.00178 

 

Calculation of Slope (m) : 

of:  5 / 300 = 0.017 
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Then: Hb / H’o = 1.69 = = =  Hb = 1.69 x 1.52 = 2.57 m. 

  Hb / H’o = 1.36 = = =  Hb = 1.36 x 3.42 = 4.65 m. 

  

3.6.10 Calculation of wave depth when it breaks 

 

Hb / gT2 = 2.57 / 1920.8 = 0.00134 

Hb / gT2 = 4.65 / 1920.8 = 0.00242 

M = 0.017 

 

We evaluated: db / Hb = 1.12 

  db = 2.57 x 1.12 = 2.88 m 

  db / Hb = 1.07 

  db = 4.65 x 1.14 = 5.29 m 

 

3.6.11 Distance at which wave breaks from the beach 

 

The wave breaks at: 2.88 / 0.017 = 170 m 

5.29 / 0.017 = 310 m 

 

3.6.12 Characteristics of waves at Playa Melchorita and action of the 

breakwater 

 

In the study area, the height of waves when they break, calculated on the basis of 

data obtained during a period of one year in Ventanilla, which apply to the 

Melchorita area after making the appropriate wave refraction calculations, is 2.57 

and 4.65 m. for significant wave heights and maximum significant wave heights, 

respectively, the swash depth being 2.88 and 5.29 m., respectively, and the distance 

waves break from the beach being 170 and 310 m., respectively. 

 

Wave parameters 

 

  H  Hs  Hmax  Ts 
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  1.20 m.  1.80 m  4.00 m  13.0 sec 

 

  See the following Drawings: 

 

1. Drawing B-2 showing the bathymetry of the project area at a scale of 

1:7500. 

2. Drawing D-1 showing the refraction of waves in shallow waters at a scale 

of 1:7500. 

3. Drawing D-3 showing the diffraction of waves from the South at a scale of 

1:5000. 

 

Comments on waves diffracted by the breakwater 

 

Waves coming in from both ends of the breakwater will meet at a given point.  This 

point of encounter is located on the East side, that is, within the area protected from 

open sea waves.  For waves coming from the South, this point will be located in the 

middle section of the protected area, which coincides with the place where the 

proposed Liquefied Natural Gas (LNG) loading platform will be located, thus 

guaranteeing an uninterrupted operation of the Marine Terminal consistent with 

weather and sea conditions. 

 

According to the positions shown on the Drawing, the isolines of diffraction index 

K’ = 1.00, that is, the limit of influence of the breakwater upon waves, 

asymmetrically delimit the southern section, using the trestle bridge as an axis, due 

to the incidence angle of 90°.  In this area, between both limits, the breakwater has 

an impact upon waves, diffracting and reducing the energy intensity of waves. 

 

As a collateral consequence, this calm sea area generated by the breakwater will 

foster sedimentation (deposition of sediments) on the coast, favoring the 

development of a small sandy projecting zone the growth of which will be limited 

by the swash zone, which will always tend to lift suspended sediments and usually 

carry them towards the north because of the combined effect of waves, currents and 
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tides.  The dynamics of this sandy formation will be the subject matter of 

monitoring and assessment work as part of the activities to be carried out in relation 

to the corresponding Environmental Impact Assessment; however, a first approach 

suggests that this growth might not be significant. 

 

3.7 Tides 

 

The importance and study of tides lies in the need to have datums in place in order 

to calculate the height of hills and valleys and sea depths, besides delimiting 

riverside land for purposes of fixing boundaries and designing structures in coastal 

areas, defining the dynamics of the area, basically supported by the range of tides. 

 

The characteristics of ocean tides in the study area have been obtained from the 

Tide Tables published by the National Bureau of Hydrography and Navigation.  

Tides are semi-diurnal in nature, that is, there are two high tides and two low tides 

during each tidal day (24 hours 50 minutes).  The mean tidal range is on the order 

of 0.55 m., while the tidal range during syzygy is on the order of 0.73 m.  The 

common establishment (tidal ports) is 05 hours 36 minutes. 

 

3.8 Tsunamis 

 

Tsunamis or sea quakes are a succession of ocean waves that have long periods, 

typically between 15 to 40 minutes, and are imperceptible on the open sea but, 

when they approach the coast, the large kinetic energy they carry becomes potential 

energy and the waves may grow to reach several meters in height.  Tsunamis are 

frequently generated by earthquakes measuring over 7.5° on the Richter scale.  

Volcanic eruptions and submarine landslides can also generate tsunamis. 

 

Once a tsunami is generated, it propagates in all directions.  The propagation speed 

depends on the depth of the sea.  For example, a tsunami that travels part of an 

ocean that is 4,000 m. deep will have a speed of 720  km/h.  Then, if we know the 

depth of the sea, we can calculate the approximate time of tsunami arrival in any 
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part of the coast.  For instance, if a tsunami is generated off the coasts of Alaska, it 

may reach Peruvian coasts in about 16 hours. 

 

The height of a tsunami at sea is only a few centimeters.  On the open sea a tsunami 

may pass under a ship unnoticed.  However, it has a wavelength of about 350 km.  

Then, the tsunami poses no hazard at sea, but when it approaches shore it slows and 

grows in height upon encountering increasingly shallow waters. 

 

In many islands of Indonesia and Japan, where unfavorable bathymetric and 

topographic conditions prevail, tsunamis can reach over 30 meters above sea level. 

 

In the case of Peru, a tsunami may not reach the coast as a big wave, but rather as a 

flood wave that may range between 6 to 9  m. in height. 

 

Fortunately, Peru has not suffered the effects of tsunamis as frequently as other 

places on Earth.  However, history shows that the destructive effects of several 

tsunamis have impacted our coasts in the past. 

 

In Peru, the most destructive tsunamis occurred on October 28, 1746 and August 

13, 1868.  The first one struck the coasts of Callao and reached a height of 7 m.  

This tsunami resulted in the death of 5 to 7 thousand people, and is probably the 

most destructive tsunami that has ever taken place in Peru.  The second one 

occurred on August 13, 1868 and caused substantial damage from Trujillo (Peru) to 

Concepcion (Chile).   In Arica, a war vessel was washed ashore and left grounded 

400 m. inland.  The effects of this tsunami were felt in ports as remote as Hawaii, 

Australia and Japan.  Finally, the last destructive tsunami occurred on June 23, 

2001, off the coasts of Camaná, destroying the “La Punta” summer resort almost 

completely, leaving more than 1,000 houses destroyed, 28 casualties, and over 65 

people unaccounted for. 

 

International and National Tsunami Warning System 
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In April 1964, a strong earthquake hit Alaska, generating a tsunami that affected the 

coasts of several Pacific Rim countries, causing both substantial casualties and 

property damage.  The tsunami reached the Pacific Rim countries several hours 

after the earthquake had hit Alaska.  The authorities of these countries could have 

warned the population and make them evacuate coastal areas; however, there was 

no tsunami alert system in place. 

 

As a result, the International Tsunami Warning System was created in 1965. 

 

This International System has its headquarters in Hawaii and is supported by 

information received from seismographic and mareographic stations (stations that 

measure earthquakes and sea water levels, respectively). 

 

For instance, if a strong earthquake occurs in the Pacific Ocean area, the 

seismographic station that is closer to the epicenter will give Hawaii notice thereof, 

for the latter to retransmit the information to all countries that form part of the 

system.  As no certainty exists as to whether or not the earthquake has generated a 

tsunami, then the mareographic station that is closer to the epicenter checks whether 

there has been a sudden sea level change, that is, whether or not a tsunami has been 

generated.  If so, it will give notice thereof to Hawaii, for the latter to send a 

warning to all Pacific Rim countries. 

 

Each Pacific Rim country has its own National Tsunami Warning Center, which 

coordinates the issuance of warnings with the International System.  In Peru, this 

center is run by the General Bureau of Hydrography and Navigation (DHN), with 

headquarters in Chucuito, Callao. 

 

The National Tsunami Warning Center receives information from the International 

Center through the International “Jorge Chavez” Airport, via a modem and/or 

magnetic telephone.  Upon receipt of the warning, the DHN contacts the 

International System to assess the possible effects that the tsunami could have upon 
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our coasts.  If a risk does exist, a warning is issued to the National Institute of Civil 

Defense, which is in charge of activating the corresponding evacuation plans. 

 

The Peruvian Geophysical Institute also forms part of the National Tsunami 

Warning System and reports the location of the epicenter and the earthquake 

intensity to properly assess the tsunami risk. 

 

In order to properly send tsunami warnings to all communities along Peru’s coast, 

the DHN is connected through the Naval Communications System with all 

harbormaster’s offices all along the coast. 

 

It is worth bearing in mind that if a tsunami occurs at a remote location, the 

National Tsunami Warning System will give notice thereof to the population 

through the Civil Defense authorities (mayor of the district – province).  However, 

if a tsunami occurs at a nearby location, the natural warning will be the earthquake 

that occurs 15 to 25 minutes before the tsunami probably strikes the coast, for 

which reason workers should move away from the coast onto higher ground 

immediately after being hit by a strong earthquake (>7.0°). 

 

Tsunamis have affected the coastal areas of Lima-Callao in the past.  The largest 

tsunamis, particularly off the coast of Lima-Callao, are usually caused by 

earthquakes, close to the coast, triggered by the abduction of the Nazca Plate under 

the South American Plate.  Callao has repeatedly been struck by tsunamis that have 

resulted in substantial casualties and property damage. 

 

If a Tsunami that could affect the Playa Melchorita area occurs, then as soon as an 

earthquake that could generate the Tsunami occurs, the International Tsunami 

Warning System will be activated.  Peru is an active member of this System and the 

National Bureau of Hydrography and Navigation is the national link. 

 

The Marine Terminal Contingency Plan and the Environmental Impact Assessment 

deal with this issue in further detail. 
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The recommendations to respond to a Tsunami warning include: bring all 

operations at the Terminal to a halt, move all vessels away from the coast to a 

minimum depth of 20 m., and evacuate all workers to higher ground, to a minimum 

elevation of 20 m. above sea level or 1 km. away from the coast. 

 

3.9 Meteorology 

 

Overall, climatological conditions in the study area are influenced by the dynamics 

of the Southeastern Pacific Anticyclone and, during summertime, by the dynamics 

of the Atlantic Anticyclone that, in its westernmost position, results in the transfer 

of moisture to the Pacific Ocean side. 

 

According to its geographical position, the study area is also influenced by the cold 

Peruvian current, which serves as some sort of thermo regulating mechanism, and 

by the Andean mountain range the orography of which regulates the persistence of 

trade winds and, therefore, coastal outcrops and the climate regime prevailing on 

the Peruvian coast. 

 

From a statistical standpoint, winds mainly come from the SSE, their multiannual 

monthly mean speed ranging between 6 and 8 knots and their average directional 

stability being 80%.  The wind component usually varies slightly towards SSW in 

the afternoon, with a speed increase to 12 knots.  During some months of the year, 

the wind shows a NW to N component, which remains steady for a few hours and, 

in extreme cases, for 2 to 3 days.  At dawn and in the early morning, winds are 

weak and tend to remain calm. 

 

By way of example, following please find a Compass Rose that shows the annual 

average winds reported in the Pisco airport in 1996, where we can see the 

predominance of southerly and southeasterly winds.  This Compass Rose applies to 

the study area because of its nearness to the area of interest. 
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Compass Rose for Pisco, Peru, 1996 (Station No. 846910) 

 

Macroscalar influence of the ocean-atmosphere system 

 

From a macroscalar standpoint, the climatological conditions in the study area are 

influenced by geographical, oceanographic, and meteorological factors. 

 

The geographical factors are associated with the latitudinal position of the study 

area; the oceanographic factors are associated with the cold Peruvian current, which 

serves as some sort of thermo regulating mechanism; and the meteorological factors 

are associated with the Southeastern Pacific Anticyclone, which has an influence on 

weather and conditions the stability of trade winds as an external agent that 

generates irregular waves. 

 

Mesoscalar and local influence 

 

From a mesoscalar standpoint, circulation patterns are modified along the coastline 

due to existing orographic conditions; similarly, flow patterns are slightly modified 

by the difference in temperature between sea and land, particularly in littoral areas 
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comprising large desert zones and areas with elevated and/or depressed land (bays, 

coves, peninsulas, etc.).  Air circulation patterns are also modified due to the effect 

of friction on winds and the change in the amount of movement between the airflow 

on the sea and land. 

 

Climatological assessment 

 

Overall, climatological conditions in the study area are influenced by the dynamics 

of the Southeastern Pacific Anticyclone and, during summertime, by the dynamics 

of the Atlantic Anticyclone that, in its westernmost position, results in the transfer 

of moisture to the Pacific Ocean side. 

 

According to its geographical position, the study area is also influenced by the cold 

Peruvian current, which serves as some sort of thermo regulating mechanism; by 

the Andean mountain range the orography of which has an impact on free 

circulation, conditioning the stability of trade winds; and the occurrence of the El 

Niño phenomenon, which alters the climate regime. 

 

From a statistical standpoint, winds mainly come from the SSE, their multiannual 

monthly mean speed ranging between 6 and 8 knots and their average directional 

stability being 80%.  The wind component usually varies slightly towards SSW in 

the afternoon, with a speed increase to 12 knots.  During some months of the year, 

the wind shows a NW to N component, which remains steady for a few hours and, 

in extreme cases, for 2 to 3 days.  At dawn and in the early morning, winds are 

weak and tend to remain calm. 

 

From a mesoscalar standpoint, circulation patterns are modified along the coastline 

due to the difference in temperature between sea and land, particularly in littoral 

areas comprising large desert zones like, for instance, interfluvial areas. 
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Also because of the difference in temperature, air circulation is slightly modified 

offshore due to the presence of pockets of warm water and also because of the 

horizontal thermal gradient vis-à-vis its periphery. 

 

Elevated and depressed land (peninsulas, bays) along the coastline, in view that the 

flow is not aligned parallel to the coastline, also modifies air circulation due to the 

effect of friction and the change in the amount of movement between the air flow 

on the sea and land. 

 

The multiannual monthly average air temperature fluctuates between 16.6° and 

21.9° C, the minimum mean temperature being 15.4° C (September) and the 

maximum mean temperature being 26.8° (March).  Furthermore, mean relative 

humidity fluctuates between 77 and 90% per month.    Average monthly sunlight 

hours range between 2.3 and 5.9 hours per day, which correspond to August and 

March, respectively. 

 

Stratiform cloudiness prevails in the study area.  During wintertime, skies are 

covered in the mornings by stratus and stratocumulus clouds, gradually changing to 

cloudy at noon.  During summertime, skies are cloudy to partially cloudy because 

of the presence of stratocumulus and altocumulus clouds and in the afternoon by 

cirrostratus and altostratus clouds as a result of the transfer of moisture from the 

central Amazon Jungle to the Pacific Ocean side. 

 

Rainfall is scarce in the study area.  There are only scattered drizzles during winter 

and slight rains during summer, originating from stratus and altostratus clouds, 

respectively. 

 

However, fine fogs or mists that reduce horizontal visibility to less than 9 km. are 

more frequent during most part of the year, particularly at dawn and in the early 

morning.  During summertime, radioactive mists ranging from moderate to dense 

are frequent in the early morning, reducing visibility to less than 1,000 m.  During 
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wintertime, the frequency of fogs is mainly associated with the inflow of humid air 

from the ocean, as a result of the intensification of the Southeastern Pacific 

Anticyclone and sea surface cooling in coastal areas. 

 

Each time the El Niño phenomenon occurs, the temperature of air increases by 2° to 

4° C and the wind increases by 20 to 50% over the monthly average, particularly in 

the afternoons.  Rainfalls are a bit stronger and cover a broader area. 

 

3.10 Physical aspects of climate changes 

 

Sunlight is the main source of energy on Earth.  Continents, seas, oceans and the 

atmosphere absorb the sun’s radiation according to their latitudinal distribution, and 

weather and climate are the result of ocean-atmosphere interaction.  However, some 

climate changes occur at a geological level and involve thousands and even millions 

of years.  The causes of these changes continue being discussed by scientists and 

include: variations in the Earth’s position, sunspot activity, volcanic activity, 

concentration of carbon dioxide in the atmosphere, etc.  

 

IPCC scientists (Inter Government Panel on Climate Change) entrusted with the 

study of sea level rises have developed, as a result of the increasing emission of 

gases with a greenhouse effect into the atmosphere, six possible scenarios.  IPCC 

scientists predict an increase in global temperature during the next 100 years and, as 

a result, a sea level increase that may range between 0.35 to 0.85 m., although 

uncertainty still exists regarding these estimates. 

 

Consensus currently exists among international scientists that climate changes are 

bringing about global changes, and that it is necessary to prepare qualitative and 

quantitative estimates of the effects these changes could have. 

 

Global warming will strongly affect existing ecosystems in our coastal area and 

territorial sea; however, it is difficult to grasp the true magnitude of these 
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consequences.  Any climate change and any sea level change will affect several 

aspects of our marine environment. 

 

Temperature, salinity, sea currents, turbulence, the characteristics of waves and the 

frequency of storms can be modified.  Floods along with seaquakes and erosion will 

reduce the size of the coastal strip and its habitats. 

 

Marine intrusion, coupled with climate effects, such as increased runoff, could 

modify the salinity of estuaries and, therefore, affect their ecosystems. 

 

Models developed to simulate the effects of global warming on atmospheric 

circulation make us foresee significant changes.  Atmospheric circulation changes 

occurred during warm periods in the past give us an idea of future circulation 

changes. 

 

Some scientists have analyzed climate changes and atmospheric circulation for both 

cold and warm years during the XX century, developing some scenarios that define 

the main characteristics of climate changes. 

 

Overall, temperature variations will be stronger at the poles and less stronger near 

the Equator.  For low latitude areas, a global warming of 25°C is expected to take 

place, which may result in an increase of 2 to 2.5° during summertime and 3 to 3.7° 

during wintertime.  On a worldwide, regional and national basis, it is difficult to 

accurately predict how will the coastal area respond to global warming; however, it 

is accepted that the probable consequences will be far-reaching and will affect 

different aspects. 

 

On the other hand, although the El Niño phenomenon may be a good simulation of 

the effects that a climate change may have upon the Peruvian ecosystem (air and 

sea temperature rises, increased rainfalls, sea level rises, etc.), it is worth stressing 

that: 
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The temporary changes associated with the El Niño phenomenon are only the initial 

part of a longer process known as ecological succession, which will take place once 

the new environmental conditions become permanent.  Therefore, the apparent 

“beneficial and harmful” aspects of the El Niño phenomenon are only temporary, so 

it is still not possible to predict, based on the current scientific knowledge available 

about the ecology, the new condition that the ecosystem will adopt in the long term. 

 

3.11 Characterization of water quality and sediments in the receiving body 

 

To determine the quality of water and sediments in the receiving body, samples 

were taken from nine sampling points aligned parallel to the coastline, using as a 

reference the project axis with the following points:  E1, E2 and E3 from the nearest 

coastal point in a seaward direction, three towards the south and three towards the 

north, parallel to this axis with a separation of 770 m. from the first coastline, at 

intervals of 500 m. as from this line and with a lateral separation of 500 m, at water 

depths of 10 m, 12 m, and 14 m (see Drawing C1).  Sediment samples were taken 

from these same points. 

 

3.11.1 Materials and Methods 

 

On a prior date, specifically on July 14, 2002 and October 6, 2002, Golder 

Associates carried out some sampling work within the framework of the 

comprehensive project, taking water and sediment samples and performing 

biological control work. 

 

To carry out the above sampling work, Golder used a vessel, water sampling 

equipment at three levels (surface, middle section and bottom), electrochemical pH, 

OD, temperature and salinity meters, a dredger, and bottles to collect water and 

sediment samples. 

 

The samples taken and stored in the respective containers, according to the nature 

of the essay that was to be conducted, were refrigerated and sent immediately to 
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Envirolab – Peru S.A.C. and to the National “Federico Villarreal” University 

Laboratory, School of Oceanography, Fisheries and Food Sciences. 

 

3.11.2 UTM Coordinates (WGS 84) of sampling points 

 

Sampling date:  March 26, 2003 

 

Code NORTH EAST 

E-1 8 534 207,394 358 156,136 

E-2 8 533 853,872 357 802,551 

E-3 8 533 500,350 357 448,966 

E-4 8 534 560,979 357 802,614 

E-5 8 534 207,457 357 449,029 

E-6 8 533 853,934 357 095,444 

E-7 8 533 853,809 358 509,658 

E-8 8 533 500,287 358 156,073 

E-9 8 533 146,765 357 802,488 

 

3.11.3 Water quality – results and discussion 

 

A) Temperature in °°°°C (vertical temperature profile) 

 

M. Depth E7 (North) E1 (Center) E4 (South) 

0 21.7 21.8 21.9 

1 21.7 21.8 21.8 

2 21.7 21.7 21.8 

3 21.6 21.7 21.7 

4 21.6 21.7 21.7 

5 21.6 21.7 21.7 

6 21.5 21.5 21.6 

7 21.0 21.1 21.4 

8 20.5 20.8 21.0 

9 20.3 20.5 20.5 
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M. Depth E8 (North) E2 (Center) E5 (South) 

0 21.7 21.8 21.8 

1 21.7 21.7 21.7 

2 21.7 21.7 21.7 

3 21.6 21.6 21.6 

4 21.6 21.6 21.6 

5 21.6 21.5 21.5 

6 21.5 21.3 21.4 

7 21.0 21.0 21.3 

8 20.2 20.2 20.5 

9 19.7 19.8 19.9 

10 19.4 19.5 19.5 

11 19.0 19.3 19.0 

 

 

M. Depth E9 (North) E3 (Center) E6 (South) 

0 22.0 22.0 22.0 

1 21.9 21.9 21.9 

2 21.8 21.9 21.9 

3 21.8 21.7 21.8 

4 21.7 21.7 21.8 

5 21.6 21.6 21.7 

6 21.3 21.3 21.3 

7 21.1 21.1 21.1 

8 20.7 20.8 20.8 

9 20.5 20.6 20.6 

10 19.9 20.0 20.0 

11 19.0 19.3 19.3 

12 18.7 18.8 18.8 

13 18.2 18.3 18.3 

 

The temperatures recorded on the sampling date show the same trends for the warm 

season. 
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B) Dissolved oxygen in mg/l (vertical profile of dissolved oxygen) 

 

M. Depth E7 (North) E1 (Center) E4 (South) 

0 9.42 9.41 9.53 

1 9.33 9.38 9.42 

2 9.26 9.25 9.38 

3 8.72 9.24 9.20 

4 8.65 8.73 8.70 

5 6.58 6.36 6.40 

6 6.12 6.02 6.20 

7 5.61 5.76 5.90 

8 5.08 5.20 5.30 

9 4.40 4.36 4.70 

 

 

M. Depth E8 (North) E2 (Center) E5 (South) 

0 9.85 9.96 9.90 

1 9.76 9.82 9.82 

2 9.60 9.72 9.42 

3 8.91 9.62 9.12 

4 7.63 8.63 8.25 

5 7.30 7.42 7.63 

6 6.54 6.25 6.70 

7 5.70 5.62 5.24 

8 5.40 5.59 5.02 

9 4.75 4.30 4.61 

10 4.12 4.05 4.22 

11 3.42 3.56 3.64 

 

M. Depth E9 (North) E3 (Center) E6 (South) 

0 1.10 9.70 9.90 

1 10.03 9.25 9.70 

2 9.69 9.10 9.30 

3 9.06 9.08 9.12 

4 8.20 9.16 8.82 

5 7.76 8.42 8.23 
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6 7.47 8.24 7.94 

7 6.71 6.42 6.72 

8 6.40 6.29 6.12 

9 5.72 5.70 5.93 

10 5.32 5.21 4.93 

11 4.68 4.74 4.12 

12 4.12 4.02 3.70 

13 3.70 3.61 3.24 

 

On the sampling date, there was an oversaturation owing to the high concentration 

of phytoplankton prevailing in this area.  Similarly, there was a good level of 

oxygenation within the entire water column. 

 

C) Salinity S%o (Vertical profile of Salinity) 

 

M. Depth E7 (North) E1 (Center) E4 (South) 

0 33.3 33.2 32.6 

1 33.3 33.2 32.9 

2 33.3 33.2 32.9 

3 33.3 33.2 33.0 

4 33.3 33.3 33.0 

5 33.3 33.3 33.1 

6 33.4 33.3 33.1 

7 33.4 33.4 33.2 

8 33.4 33.4 33.2 

9 33.5 33.4 33.3 

 

 

M. Depth E8 (North) E2 (Center) E5 (South) 

0 33.4 33.4 33.4 

1 33.4 33.4 33.4 

2 33.4 33.4 33.4 

3 33.4 33.5 33.4 

4 33.4 33.5 33.4 

5 33.4 33.5 33.5 
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6 33.5 33.5 33.5 

7 33.5 33.6 33.5 

8 33.6 33.6 33.6 

9 33.6 33.6 33.6 

10 33.6 33.7 33.6 

11 33.7 33.7 33.7 

 

M. Depth E9 (North) E3 (Center) E6 (South) 

0 33.6 33.6 33.6 

1 33.6 33.6 33.6 

2 33.6 33.6 33.6 

3 33.6 33.6 33.7 

4 33.7 33.6 33.7 

5 33.7 33.7 33.7 

6 33.8 33.7 33.8 

7 33.8 33.8 33.8 

8 33.8 33.8 33.8 

9 33.8 33.9 33.9 

10 33.9 33.9 33.9 

11 34.0 34.0 34.0 

12 34.0 34.0 34.0 

13 34.1 34.1 34.1 

 

On the sampling date, the influence of fresh water coming in from the Chincha 

River was clearly distinguished.  The greatest effect was noticed in the coastal 

surface areas in view that the mixture processes result in water with a smaller 

density.  For this reason, the water remains in the coastal surface area. 

 

D) Biochemical oxygen demand: 

 

Code Surface Middle Section Bottom 

E1 3.81 3.46 3.10 

E2 2.60 2.16 2.32 

E3 2.06 1.19 1.71 
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The BOD values found are slightly higher than those detected for non-contaminated 

waters due to the presence of a large amount of plankton all along the water 

column. 

 

E) Total Suspended Solids in mg/l (TSS): 

 

Organic 

Code Surface Middle Section Bottom 

E1 26.87 23.90 24.00 

E2 24.70 26.10 25.73 

E3 18.20 29.30 29.75 

 

Inorganic 

Code Surface Middle Section Bottom 

E1 10.05 11.50 13.00 

E2 11.10 8.76 9.37 

E3 16.10 2.63 10.38 

 

Total 

Code Surface Middle Section Bottom 

E1 36.92 35.40 37.00 

E2 34.80 34.86 35.10 

E3 34.30 32.02 40.13 

 

Total suspended solids mainly consist of organic material (plankton) and inorganic 

particles (silts and clays). 

 

F) Hydrocarbons (gas chromatography) in mg/l: 

 

Code Surface 

E1 0.00 

E2 0.00 

E3 0.00 
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Hydrocarbons were not found in seawater in the study area. 

 

G) Nitrogen: 

 

Nitrites, nitrates, nitrogen and organic nitrogen are the different forms of nitrogen 

found in water.  This time, the analysis included nitrites, nitrates, and total nitrogen. 

 

Nitrites 

Code Surface Middle Section Bottom 

E1 0.007 0.004 0.043 

E2 0.005 0.008 0.028 

E3 0.009 0.004 0.023 

 

Higher concentrations of nitrites were found at the bottom, which is consistent with 

the low amount of oxygen reported, owing to the high plankton density that 

prevents plankton from performing photosynthesis at the bottom.  This is why 

nitrite is not oxidized. 

 

Nitrates 

Code Surface Middle Section Bottom 

E1 0.004 0.012 0.241 

E2 0.006 0.023 0.343 

E3 0.016 0.141 0.493 

 

As in the case of nitrites, the highest concentrations of nitrates are found at the 

bottom and seaward, for the same reasons explained above.  Similarly, it can be 

observed that almost all the sea surface nitrate has been exhausted owing to the 

effect of phytoplankton. 

 

Total Nitrogen 

Code Surface Middle Section Bottom 

E1 0.817 0.733 1.004 

E2 0.752 0.814 1.143 
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E3 0.571 1.027 1.409 

 

This value is associated with the nitrogen content of plankton, nitrites and nitrates. 

 

H) Phosphorous 

 

Phosphates 

Code Surface Middle Section Bottom 

E1 0.085 0.106 0.157 

E2 0.108 0.116 0.226 

E3 0.114 0.173 0.343 

 

As in the case of nitrite and nitrate, the highest concentrations are found at the 

bottom and seaward, for the reasons explained above. 

 

Total phosphorous 

Code Surface Middle Section Bottom 

E1 0.891 0.823 0.877 

E2 0.849 0.899 0.998 

E3 0.660 1.055 1.236 

 

The pattern shown by total phosphorous was similar as that shown by organic 

nitrogen. 

 

3.11.4 Sediment quality, results and discussion 

 

Three sediment samples were taken at the same points were water samples were 

taken. 

 

A) Composition 

 

Mesh 

(um) 

E1 E2 E3 E4 E5 E6 E7 E8 E9 
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>500 0,23 0,38 0,14 0,00 0,53 0,82 0,02 0,22 0,42 

>354 0,26 0,36 0,49 0,09 0,35 0,75 0,13 0,41 0,25 

>250 0,41 0,57 0,78 0,11 0,30 0,97 0,33 0,42 0,88 

>177 1,31 2,01 0,73 0,23 0,29 0,59 0,86 0,73 1,69 

>125 3,70 2,91 23,29 0,39 1,42 2,37 6,21 19,62 13,99 

>88 80,85 67,07 46,35 69,03 73,38 42,69 67,85 62,43 71,22 

<88 13,24 26,70 28,17 29,64 23,74 51,62 24,63 16,17 11,54 

 

Sediments are made up of very fine sand and mud. 

 

B) Metals in mg/kg (Cu, Pb, Cd, Hg and Fe): 

 

Metals the fraction of which was smaller than 80 um were evaluated. 

 

Code Copper Lead Cadmium Mercury Iron 

E1 11.4 7.1 2.19 0.052 11730 

E2 12.3 11.1 3.56 0.070 14595 

E3 22.73 10.2 3.60 0.052 14810 

 

In the study area, the anthropic contribution of metals is insignificant and could be 

associated with the material dragged along and deposited by the Chincha River, 

south of the area of interest.  Furthermore, at the Chincha River basin there is no 

mining activity that could contaminate the sediments dragged along by the river, for 

which reason minerals are naturally present in the area. 

 

3.12 Biological conditions: habitats and Biodiversity 

 

3.12.1 Materials and Methods 

 

To evaluate the existing biological conditions, namely habitats and biodiversity, 

plankton networks were used and water samples were taken to conduct 

microbiological (total and faecal coliforms) and intestinal parasite exams.  Sediment 

samples were also taken for this purpose. 
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Biologist Juan Acosta, an expert phycologist, was in charge of the sampling and 

sample analysis processes. 

 

3.12.2 Results and Discussion 

 

The results of the microbiological and parasite exams conducted on water samples 

were negative, which confirms what we have stated above in the sense that there 

has been little anthropic intervention in the study area. 

 

A) Plankton 

 

This part of the surface water sample analysis considered three samples stored in 

bottles L1, L2 and L3, which correspond to stations E1, E2, and E3.  Through this 

study, it is possible to evaluate primary productivity conditions and the density of 

species included in the first trophic level of this marine ecosystem. 

 

9 diatom species and 7 dinoflagellate species were found in the phytoplankton.  The 

most representative one was the Dinoflagellate Ceratium reflexum the quantitative 

aspect of which is determined by 3,333 cells per millimeter.  From the samples 

analyzed, Bottle L1 is, from a qualitative standpoint, the most important one owing 

to the largest diversity of diatoms, which in turn are very small and serve as food 

for other species. 

The marine zooplankton is represented on a disperse basis by three forms of 

Crustacean larvae (COPEPODAS), Order CALANOIDA, CYCLOPOIDA and 

HARPACTICOIDA. 

 

Bottle I1 

Marine phytoplankton 

 

DIVISION CHRYSOPHYTA (golden brown or greenish brown algae) 

 

Class Bacillariophyceae (Diatoms) 
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Sub-Class CENTRICAE 

- Coscinodiscus excentricus Ehr. 

- Rhyzosolenia alata Brightw. 

- Planktoniella sol (Wall.) Schutt 

- Ditylum brighwellii  (West) Grun. 

- Chaetoceros gracilis Schutt 

- Stephanopyxis turris (Grev. and Arn.) Ralfs 

Sub-Class PENNATAE 

- Nitzchia sp. 

- Gyrosigma sp. 

- Thallassiothrix nitzschoides Grun. 

 

DIVISION PYRROPHYTA (Dinoflagellates) 

 

Class Dinophyceae 

- Prorocentrum micans Her. 

- Dinophysis caudata Saville Kent 

Peridinials 

Peridiniaceae 

- Peridinium crassipes Kofoid 

- Ceratium furca (Ehrenberg) Claparide et. Lachmann 

- Ceratium fusus (Her.) Clab. And Lachm. 

Gymnodinials 

Gonyaulaceae 

Gonyaulax minima Matzenauer 

 

From a quantitative standpoint, the most representative species is the Dinoflagellate 

Ceratium reflexum Cleve, the percentage of which stands at 3,333.33 cells per 

millimeter. 
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Marine Zooplankton 

- Larvae studies of Copepods of Suborder CALANOIDEA and 

CYCLOPOID. 

 

Bottle 12 

Marine Phytoplankton 

 

DIVISION CHRYSOPHYTA (golden brown or greenish brown algae) 

Class Bacillariophyceae (Diatoms) 

Sub-Class CENTRICAE 

- Coscinodiscus excentricus Ehr. 

- Planktoniella sol (Wall.) Schutt 

- Chaeotoceros gracilis Schutt 

- Rhizosolenia alata Brightw. 

- Ditylum brighwellii (West) Grun. 

 

DIVISION PYRROPHYTA (Dinoflagellates) 

- Ceratium reflexum 

- Ceratium furca (Ehrenberg) Claparide et Lachm. 

- Ceratium fusus (Her.) Clab. and Lachm. 

- Peridinium divergens Ehrenberg 

- Peridinium diabolus Cleve 

- Gonyaulax minima Matzenauer 

- Dinophysis caudata Saville Kent 

 

From a quantitative standpoint, the most representative species is the Dinoflagellate 

Ceratium reflexum Cleve, the percentage of which stands at 2,222.22 cells per 

millimeter. 

 

Marine Zooplankton 

Copepod larvae (CRUSTACEAN) , Order CALANOIDA and CYCLOPOIDA. 
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Bottle L3 

 

Marine Phytoplankton 

 

DIVISION CHRYSOPHYTA (golden brown and greenish brown algae). 

Class Bacillariophyceae (Diatoms) 

Sub-Class Centricae 

- Coscinodiscus excentricus Ehr. 

- Chaetoceros gracilis Schutt 

- Planktoniella sol (Wall) Schutt 

- Rhizosolenia alata Brightw. 

- Ditylum brighwellii (West.) Grun. 

Sub-Class PENNATAE 

- Gyrosigma 

 

DIVISION PYRROPHYTA (Dinoflagellates) 

- Ceratium reflexum Cleve and frustule remains 

- Ceratium tripos forma tripodioides (Joergensen) Paulsen 

- Peridinium divergens Ehrenberg 

- Dinophysis caudata Saville Kent 

 

The most frequent and representative species is the Dinoflagellate Ceratium 

reflexum Cleve, the quantitative percentage of which stands at 2,222.22 cells per 

millimeter. 

 

Marine Zooplankton 

 

- Presence of copepod larvae (CRUSTACEAN), Suborder CALANOIDA, 

CYCLOPOIDA and HARPACTICOIDA. 

 

B) Benthos 
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The benthos samples analyzed hereunder were taken at different sea depths, 10 m., 

15 m., 20 m. and 25 m., to determine diversity for MICROBENTHOS and 

MACROBENTHOS. 

 

The MICROBENTHIC COMMUNITY is composed of CYANOPHYTA (1 

species), CHRYSOPHYTA (Diatom group) (5 species), PYRROPHYTA (2 

species).  The zooplankton is composed of a Copepod larvae, Suborder Calanoida. 

 

The MACROBENTHIC COMMUNITY is composed of MOLLUSKS (2 species) 

and CRUSTACEANS (1 species). 

 

From all samples taken from different depths, the 2 Molluscan species, Mulinia 

edulis and Nassarius dentifer are not used by man.  The Crustacean, Pleuroncodes 

monodon, is a nomadic Benthopelagic species that lives at the bottom of the sea and 

on the surface and is eaten by some fish like the “cabrilla” Paralabrax humeralis, 

“chita” Anisotremus scapularis and, apparently, the “pota” Dosidicus gigas, which 

is always establishing communities with this crustacean. 

 

C) Fish 

 

List of fish unloaded at the Tambo de Mora wharf 

 

(2002 catch, artisan or small-scale fishing) Data obtained by the Fishing Terminal 

Biologists’ Team from the Tambo de Mora Fish Market and based on statistical 

data furnished by the Regional Fisheries Bureau. 

 

• “Raya” (Urotrygon ssp.) Demersal.170-280, 117-400 kg/journey. 

 

• “Tembladera” (Torpedo tremens), Fam. TORPEDINIDAE. Demersal.  150-

200, 82-250 kg/journey. 
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• “Guitarra” (Rhinobatos planiceps), Fam. RHINOBATIDAE.  Demersal.  20-

80, 82-200 kg/journey. 

 

• “Ayanque” (Cynoscion analis), Fam. SCIAENIDAE.  Pelagic. 75-120, 40-88 

kg/journey. 

 

• “Bobo”, “mis mis”, “misho”, “zorro”, “chula” (Menticirrhus ophicephalus), 

Fam. SCIAENIDAE.  Pelagic. 50-94, 32-74 kg/journey. 

 

• “Peje zorro”, “tiburón zorro” (Alopias vulpinus), Fam. ALOPIIDAE.  

Demersal.  40-80 kg/journey. 

 

• “Coco” (Paralonchurus peruanus), Fam. SCIAENIDAE. Pelagic. 28-98, 33-73 

kg/journey. 

 

• “Lisa” (Mugil cephalus), Fam. MUGILIDAE. Demersal. 29-50, 20-80 

kg/journey. 

 

• “Mojarrilla” (Stellifer minor), Fam. SCIANIDAE, 20-50, 15-40 kg/journey. 

 

• “Tollo fino”, “tollo blanco” (Mustelus mento) and “tollo común” (Mustelus 

whitneyi), Fam. TRIAKIDAE. 17-60 kg/journey. 

 

• “Lorna” (Sciaena deliciosa), Fam. SCIANIDAE. 

 

• “Cabinza” (Isacia conceptionis), Fam. POMADAYIDAE 

 

• “Pejerrey” (Odontesthes regia regia), Fam. ATHERINIDAE 

 

D) Coastal flora and fauna 
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On Monday, March 24, 2003, a reconnaissance trip was made to Playa Melchorita, 

which included several kilometers of ecological areas located in supralittoral and 

intertidal zones, within an absolutely sandy – muddy environment characteristic of 

the coastal area (according to the studies conducted by KOEPCKE, 1952), 

observing: 

 

Mollusks, like the “choro” Aulacomya ater (MITILIDAE), “almeja de fango” 

Mulinia edulis (MACTRIDAE). 

 

Crustaceans, “carretero” Ocypode gaudichaudii  (OCYPODIDAE), which is 

characteristic of this environment and feeds on detritus, “cangrejo peludo” Cancer 

setosus (CANCRIDAE). 

 

Mammals, like “lobo marino comun” Otaria byronia. 

 

Birds, which, from an ecological standpoint, are typical of this environment, like 

the “gallinazo” Coragyps stratus, “chuita” Phalacrocorax gaimardi 

(PHALACROCORACIDAE), “cuervo del mar” or “cushuri” Phalacrocorax 

olivaceus (PHALACROCORACIDAE), “tijereta de mar” Eregata magnificens, 

“Ostrero comun” or “Pitanay” Haematopus ostralegus pita 

(HAEMATOPODIDAE), “gaviota dominicana” Larus dominicanus (LARIDAE), 

“piquero comun” Sula variegata (SULIDAE). 

 

Vegetable remains of phanerogamic plants originating from riverside mountains 

that are very close to this area, which are dragged along by tides and beached onto 

the supralittoral area, have been constantly observed in this zone. 

 

3.13 Current and future uses of the sea and beaches 

 

The area is currently used for small-scale fishing which, due to the characteristics of 

the area (accessibility), is performed on a limited basis. 
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The Wakama summer resort is more than 5 km. south of the Plant site.  It was 

developed several years ago, but new rustic cottages are being built now. 

 

As regards future uses, the installation of a gas-shipping terminal may create 

development expectations among the local population, like terminal-related services 

to be provided from nearby areas and outside the project’s restricted zone. 

 

3.14 SOCIO-ECONOMIC FACTORS 

 

3.14.1 Project Location 

 

The area selected for the construction of the Natural Gas Liquefaction and Export 

Plant is located 168 km. south of the city of Lima, on the western side of the South 

Panamericana Highway, in the District of San Vicente de Cañete, Province of 

Cañete, Department of Lima. 

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, and based on the geographical and 

political location of the area selected for the project, it is estimated that the impacts 

that the construction and operation of the project will have upon social and 

economic aspects, such as use of goods and services, manpower, fishing and 

agricultural activities, payment of taxes, permits and municipal approvals, etc., will 

be allocated as follows: 

 

• A direct area of influence, defined as the area located between the districts 

of San Vicente de Cañete and Cerro Azul in the Province of Cañete 

(Department of Lima), and the districts of Grocio Prado, Sunampe, Tambo 

de Mora, Pueblo Nuevo, and Chincha Alta in the Province of Chincha 

(Department of Ica). 
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• An indirect area of influence to be composed of the remaining provinces of 

Cañete and Chincha, which form part of the departments of Lima and Ica, 

respectively. 

 

3.14.2 Use and possession of land 

 

The area selected for the project consists of untilled land owned by the Peruvian 

State.  The property is located in the district of San Vicente de Cañete and 

comprises an area of approximately 521 hectares, which will be directly acquired 

from the Superintendency of Public Property (SBN).  An application will be filed 

with the competent entity to obtain a concession over the beach area and the marine 

surface.  To this end, the appropriate procedure will be followed. 

 

There are no permanent occupants in the area selected for the project.  However, 

when the baseline studies were conducted, it was noticed that some people from 

neighboring communities use the area of interest to gain access to the fishing areas, 

or fish on the beach on a seasonal basis. 

 

The company has carried out the necessary archaeological studies and has already 

obtained the corresponding Certificate evidencing the Non-Existence of 

Archaeological Remains (CIRA), which is issued by the National Institute of 

Culture (INC). 

 

   

3.14.3 Social Profile 

 

The project area is located in the Province of Cañete, Department of Lima; 

however, it is so close to the limits of both the province and the department that the 

area of interest extends to the south, making the province of Chincha, Department 

of Ica, involved in the project. 

 

3.14.4 Population 
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According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, the Province of Cañete is one of the 

11 provinces that form part of the Department of Lima.  In the year 2002 (INEI), it 

had an estimated population of 173.872 inhabitants, which may account for 2,1% of 

the total number of people who live in the Department of Lima.  Concerning 

population density, the figure stands at 38 inhabitants per km2, and the urban 

population account for 73,4% (127.695 inhabitants) of the total, while the 

remaining 26,6% (46.177 inhabitants) are scattered along the rural area.  The 

figures for male and female population stand at 87.410 (50,3%) and 86.462 

(49,7%), respectively. 

 

The Province of Cañete, with a total surface area of 4.577 km2, is divided into 16 

districts. 

 

In turn, the District of San Vicente, with jurisdiction over the area where the 

proposed project will be built, has an estimated population of 38.057 (accounting 

for 22% of the population of the Province of Cañete) distributed over 513,15 km2, 

equivalent to a population density of 74,2 inhabitants per km2.  68,3% (26.009 inh.) 

of the population lives in the urban area and 31,7% in the rural area (12.048 inh).  

The urban population of the district account for 21% of the urban population of the 

Province of Cañete and 26% of the rural population.  As regards total male and 

female population in the district, the figures stand at 18.689 and 19.368, 

respectively.  In the province, the districts of San Vicente de Cañete, Imperial and 

Lunahuaná have the highest figures as regards female population, with 51%, 51%, 

and 50%, respectively. 

 

The Province of Chincha, which is part of the direct area of influence of the project, 

is one of the 5 provinces that form part of the Department of Ica, together with 

Pisco, Ica, Palpa, and Nazca.  In the year 2002 (INEI), it had an estimated 

population of 176.732 inhabitants, which account for 27% of the total number of 

people living in the department.  The province comprises a total surface area of 
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2.988,27 km2, which means that the population density stands at 59 inhabitants per 

km2.  The urban population account for 82,3% (145.417 inh.) of the total 

population, while the remaining 17,7% (31.315 inh.) live in the rural area.  The 

figures for male and female population stand at 86.087 (49%) and 90.645 (51%), 

respectively. 

 

In the Province of Chincha, out of the 5 districts considered as direct area of 

influence, the district with the highest population density is Chincha Alta as 32% of 

the total number of people living in the province live in Chincha Alta, followed by 

Pueblo Nuevo, with 26%.  The largest population densities (inh./km2), according to 

data projected by INEI as of the year 2002, are found in Chincha Alta, with 241 

inh./km2, Pueblo Nuevo, with 223 inh./km2, Sunampe, with 211 inh./km2, and 

Tambo de Mora, with 210 inh./km2.  The lowest population density is found in the 

district of Grocio Prado, with 88 inh./km2. 

 

As regards urban population, the districts that show the highest percentages are: 

Chincha Alta (100%), Grocio Prado (90%), and Tambo de Mora (79%).  Sunampe 

has the highest population density in the rural area, with 41%. 

 

Coastal districts show the following figures with respect to female population (in 

order of importance): Chincha Alta, with 52%, and Grocio Prado, Sunampe and 

Tambo de Mora, with 51%. 

 

The following Table contains a summary of the different aspects considered in the 

demographic component, as regards the districts covered by the direct area of 

influence of the project. 

 

Table - Demographic characteristics of the population within the direct area of  

influence. 

 

3.14.5 Poverty 
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According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, the province of Cañete is ranked No. 

172 at a national level as regards unmet basic needs, based on information obtained 

from the Strategic Development Plan (1998).  65,8% of the rural population and 

37,4% of the urban population living in the province of Cañete do not manage to 

meet their basic needs.  Close to 50% of households in the Province of Cañete are 

ranked poor, and this percentage increases in the countryside, where it stands at 

69%, due to the precarious condition of their dwellings, overcrowding, and 

deficient water and sewage services. 

 

 

 

Distribution of 

the Population 

Distribution by 

Sex 

Provinces Districts Population Surface 

(Km2) 

Population 

Density 

(inh./km2) Urban Rural Male Female 

Cañete San 

Vicente 

de 

Cañete 

38057 513.15 72.2 68.3% 31.7% 49.1% 50.9% 

Grocio 

Prado 

16834 190.5 88.4 89.6% 10.4% 49.3% 50.7% 

Chincha 

Alta 

57354 238.3 240.7 100.0% 0.0% 48.0% 52.0% 

Sunampe 20301 16.76 1211.3 58.8% 41.2% 49.2% 50.8% 

 

 

Chincha 

Tambo 

de Mora 

4612 22 209.6 78.5% 21.5% 49.0% 51.0% 

 

Those districts that form part of the Province of Chincha, are located within the 

direct area of influence, according to the classification made by FONCODES 

(National Compensation and Social Development Fund) on the 2000 Poverty 

Drawing, and are ranked regular are: Tambo de Mora, Sunampe, Pueblo Nuevo, 

and Chincha Alta.  Grocio Prado is ranked poor. 

 

3.14.6 Infrastructure Services 
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Dwelling 

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, the district of Cañete, according to 

data obtained from the 1993 Census (INEI), had 7,278 private dwellings, of which 

37% had water services, 34% had sewage services, 58% had electricity, and 9,5% 

had no water, sewage or electricity services.  Dwellings are mostly made of adobe 

(40%) and brick (29%).  Roofs are mainly made of palm matting (58%). 

 

Education 

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, in the Province of Cañete there are 

328 schools (1), of which 286 are State schools and 42 are private schools.  55.013 

children currently attend different schools in the province (Educational Services 

Unit USE-08,2001), of which 27.429 are male and 27.854 are female.  2.445 

teachers are in charge of educating this population.  The number and percentage of 

school age children enrolled in the year 2000 was 53.329.  The USE has estimated 

that the drop-off rate is 19% (based on the total number of school children 

enrolled). 

Concerning access to higher education, the data obtained from the census conducted 

in 1993 (INEI) show that 8.505 people had pursued non-university higher 

education, while 6.050 had pursued university education, which accounts for 8,4% 

of the people living in the province. 

 

The Province of Chincha, specifically the 5 districts covered by the direct area of 

influence, has 277 centers of regular basic, employment and higher technical 

education.  There are 152 educational centers in the capital of the district, that is, 

Chincha Alta, 7 in the district of Tambo de Mora, 26 in Grocio Prado, 34 in 

Sunampe, and 58 in Pueblo Nuevo (District Municipalities, 2001). 
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As regards illiteracy rates among the population aged 15+, the following figures 

were obtained from the 5 districts that form part of the Province of Chincha and are 

located within the direct area of influence: Pueblo Nuevo, 5,7%, Grocio Prado, 7%, 

Chincha Alta, 4%, Sunampe, 5,6%, and Tambo de Mora, 5%.  All these rates are 

below the national level (INEI, 1993). 

 

Health 

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, the Province of Cañete, according to 

the Poverty Drawing (FONCODES, 2000), has a high malnutrition rate, 22,2%.  At 

a district level, the highest malnutrition rates were found in Pacarán, 38%, Zúñiga, 

31%, Nuevo Imperial, 27%, and Quilmaná, 26%.  The District of San Vicente de 

Cañete stands at 20%.  Based on information provided by medical centers located in 

this area, there is no nutritional education program in place in order for the people 

to learn how to make good use of food resources available in the area.  People in 

these areas do not eat the vegetables they grow, as they prefer to sell them to the 

local market. 

 

Other health indicators in the Province of Cañete include (MINSA, 2000): 

 

• Total Population   144,436 inhabitants 

• Overall Fertilization Rate  2.45% of all women aged  

15-49 

• Crude Birth Rate   0.69% of total population 

• Crude Death Rate   1.39% of total population 

• Child Mortality Rate   7.25% of all newborns   

 (3.448) 

 

A health problem in this province is the increase in the fertility rate among 

adolescents, as 13% of women aged 13-19 already have a child or are pregnant for 
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the first time.  At 19, 25% have had a child and 6% have at least two children.  One 

of the reasons why there has been an increase in the fertility rate among adolescents 

in the Province of Cañete is the lack of a reproductive health program for women 

and pregnant women and another program designed for women of fertile age, 

dealing with responsible fatherhood and risks in the frequency of wanted and 

unwanted pregnancies. 

 

Concerning women aged 20 to 49, the main causes of mortality in the Province of 

Cañete, according to data provided by MINSA (2000), are associated with 

respiratory and digestive diseases, skin diseases (mycosis) and mouth diseases. 

 

The main basic health services in the Province of Cañete are provided through the 

San Vicente health micro network, which consists of 2 health centers and 8 health 

posts ran by 80 health professionals who look after the health of 30.385 people 

(MINSA, 2002). 

 

The existing medical services are insufficient to meet the needs of the population.  

Health professionals are in high demand and there is a shortage of health 

professionals.  According to Health Ministry calculations, there is one medical 

doctor for every one thousand people (MINSA, 2000).  Furthermore, there are 

many problems associated with the people’s lack of knowledge about health care 

and illness prevention.  These problems are aggravated by the low quality of the 

services which, according to the health sector, is attributed to the lack of funds and 

the lack of appropriate medical equipment. 

 

In the Province of Chincha, the malnutrition rate stands at 20%, and, at a district 

level, the highest malnutrition rates are found in Tambo de Mora (29%), Grocio 

Prado (29%), and Sunampe (22%), and, to a lesser extent, Pueblo Nuevo (18%) and 

Chincha Alta (17%) (FONCODES, 2000).  This situation might be favorably 

reverting because in the year 2000 the malnutrition rate among children aged 5- 

dropped from 10% to 7%. 
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The main causes of mortality in the poorest districts like Grocio Prado are 

associated with digestive, respiratory, infectious and parasitary diseases, diseases of 

the genital and urinary tracts, diseases of the skin and subcutaneous tissue, and 

deaths resulting from complications of pregnancy, childbirth, and the puerperium 

(District Health Centers, 2002). 

 

To deal with these problems, Chincha Alta has 2 hospitals and 1 health center, 

while Grocio Prado has 2 health centers and Sunampe only has 1 (FONCODES, 

2000). 

 

The following chart summarizes the characteristics of the most relevant social 

services provided within the area of influence of the project. 

 

Dwelling (1993) Education (2001) Health 

(2000) 

Province District 

Total 

Private 

Dwelli

ngs 

W/ 

Water 

Servic

e % 

W/ 

Sewage 

Service 

% 

W/ 

Electricity 

Service% 

W/O 

Water 

Sew 

& 

Electr

% 

Second. 

Educ. 

Enroll. 

Higher 

Educ. 

Enroll. 

Ed. 

Center

s 

Illit. 

rate 

Maln 

rate 

Hea

lth 

Cen

ter 

Cañete San 

Vicente de 

Cañete 

7278 37 34 58 9,5 13182 113(*) 55 7,6 20 10 

Pueblo 

Nuevo 

9864 52 57 35 3.4 3022 970 58 5,7 18 - 

Grocio 

Prado 

3274 47 65 11 2,0 575 0 26 7,0 29 2 

Chincha 

Alta 

1153 63 75 747 4,3 15104 9535 152 4,1 17 3 

Sunampe 3778 33 70 14 3,9 555 0 34 5,6 22 1 

 

 

Chincha 

Tambo de 

Mora 

888 35 67 30 4,5 122 0 7 5,0 20 - 

 

Despite the fact that the number of people who lack water services in the province 

of Chincha is slightly lower than Cañete, we may find that the existing potable and 

sewage services fail to meet the needs of all the population, as potable water is only 
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supplied two hours a day in each district.  This is due to the operation and 

functioning of only 2 out of the 7 wells that supply water to all districts in the 

province. 

 

3.14.7 Communication routes and transportation 

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, there is only one main road in the 

Province of Cañete, the North-South axis of the South Panamericana Highway.  The 

Panamericana Highway is an express highway for all sorts of vehicles, from heavy 

trucks to cars.  Following is a description of the project site access points from the 

following two important points: 

 

• Northern Route:  from LURIN to PAMPA MELCHORITA, a road section 

that goes from Km. 25 to  Km. 169 of the Panamericana Highway. 

• Southern Route:  from PISCO to PAMPA MELCHORITA, a road section 

that goes from Km. 246 to Km. 169 of the Panamericana Highway. 

 

This road section includes only one lane up to Pampa Melchorita.  There are several 

fog zones (like Km. 171) and the signaling system is poor. 

There are 4 bridges with a load carrying capacity of 36 tons.  These are: 

From Km. 231 to Km. 225 the road crosses the urban area of Pisco and San 

Clemente. 

From km. 201 to km. 192, the road crosses the urban area of Chincha. 

 

The districts with the highest percentage of urban population engaged in 

commercial activities, like San Vicente de Cañete, have paved road sections.  

Interdistrict roads are dirt roads used by public transportation vans (combis), 

motorcycle-driven taxis (mototaxis), taxis and jitneys (colectivos).  In most cases, 

these vehicles are owned by one person (an old employee of an estate (hacienda) / 

cooperative / public entity) who rents them to different persons, who drive the cars. 
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72% of roads in the province are not in a good condition, as maintenance is limited 

to the South Panamericana highway, which is the responsibility of the Ministry of 

Transport and Communications Sector Office. 

 

The Province of Chincha, like Cañete, has only one main road, the North-South axis 

of the South Panamericana Highway.  The main access roads to the five districts 

located within the direct area of influence of the project are fully asphalt-coated due 

to the passage of the South Panamericana Highway, which serves as an axis to 

integrate the Province of Chincha into the Department of Ica.  Dirt roads that start 

on the Panamericana Highway connect this district with other districts located in the 

Sierra.  At a department level, Ministry of Transport and Communications data 

reveal that the Ica Department road network system includes 2.201 km. of roads, of 

which 654 km. are asphalt-coated roadways, 144 km. are paved roadways, 156 km. 

are unpaved roadways, and 1.246 km. are wagon roads. 

 

3.14.8 Electric Power 

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, since 1970 Electro Peru has installed 

two electric power sub-transmission lines. 

 

The 60.000-volt transmission line located south of Cañete, its starting point being 

the Independencia transformation substation, in the province of Pisco, supplies 

electricity to the districts of San Vicente de Cañete, Imperial, Nuevo Imperial, 

Cerro Azul, San Luis, Quillamaná, Lunahuaná, Pacarán, and Zúñiga.  EDE Cañete 

supplies electricity to 9 districts in the Cañete Valley:  San Vicente de Cañete, 

Imperial, Lunahuaná, Nuevo Imperial, Pacarán, Cerro Azul, San Luis, Quilmaná, 

and Zúñiga. 

 

Based on data obtained for the Province of Chincha from the Poverty Drawing 

(FONCODES, 2000), electricity reaches 80% of the population, except for the 

districts of Tambo de Mora, where this figure drops to 76%.  The same occurs in 
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Sunampe.  Instead, in the district of Grocio Prado, 82% of the population is 

connected to the electricity network. 

 

3.14.9 Economic profile 

 

Employment 

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, in the Province of Cañete, according 

to the census conducted in 1993, the economically active population (EAP) aged 6+ 

reached 50,048 people, of which men and women accounted for 72% and 28% 

thereof, respectively.  The economic activity rate reported for the EAP aged 15 and 

above was 51,5%, broken down as follows: agriculture (43%), services (43%), and 

wage and salary earners (50%).  As regards agriculture, the most economically 

active districts are Coayllo, Pacarán, Calango and Lunahuaná, while in the service 

field San Vicente de Cañete, Mala and Imperial rank first.  The districts with the 

largest number of wage and salary earners were Quilmaná, Chilca, and Asia. 

 

The district of San Vicente de Cañete, according to the census conducted in 1993 

(INE), had an EAP of 10.403, of which 69% were men and 31% were women.  In 

the district, the economic activity rate was 50%,  broken down as follows:  

agriculture (36%), services (52%), and wage and salary earners (57,5%). 

 

In the Province of Chincha, according to the census conducted in 1993 (INEI), the 

EAP aged 6 and above included 47.463 people, of which 38.827 (82%) correspond 

to the districts located within the direct area of influence of the project, as per the 

following breakdown: 69% men and 31% women. 

 

Concerning EAP, the district of Chincha Alta showed the largest percentage, with 

43%, as shown on the table.  Regarding the economic activity rate, it fluctuates 

between 43% and 50% and mainly focuses on service providers and wage and 

salary earners within ranges that are close to 50%, except for people engaged in the 
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rendering of services in Chincha Alta and Pueblo Nuevo, who exceed 60%.  People 

engaged in agriculture account for 11% in Chincha Alta and 29% in Grocio Prado. 

 

Table.  Economically Active Population by Activity.  Province of Chincha 

Districts EAP5 

(inh.) 

EAP 

Study 

Area % 

EAP (inh.) 

 

Men           Women 

Economic 

Activity 

Rate6 % 

Engaged in 

Agriculture 

% 

Engaged 

in 

Services 

% 

Wage 

and 

Salary 

Earners 

% 

Chincha 

Alta 

16654 43 11055 5599 50 11 65 56 

Pueblo 

Nuevo 

11260 29 7521 3739 49 10 64 50 

Sunampe 4979 13 3769 1210 43 23 50 53 

Grocio 

Prado 

4703 12 3423 1280 49 29 40 48 

Tambo de 

Mora 

1231 3 935 296 47 25 39 52 

Total Study 

Area 

38827  26703 12124     

Source: INEI, 1993 

 

Economic activities 

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, from the 16 districts that form part 

of the Province of Cañete, according to data obtained from the 1999 National 

Survey on Social and Economic Infrastructure at a District Level, 14 are mainly 

engaged in agriculture and animal husbandry, and only 2 are mainly engaged in 

fisheries. 

 

At Chincha Valley, the economy focuses on subsistence agriculture.  Products 

grown include beans, corn, yucca, and fruit trees, like orange, mandarin and grape.  

However, there are some agro industries related to the cultivation of asparagus for 

export purposes and grape byproducts, like wine and pisco.  Notwithstanding, 

another revenue-generating activity in the area is fishing.  Around 500 people 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  VI 
______________________________________________________________________________________ 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

106 

perform small-scale fishing activities and are basically engaged in inshore fishing 

and line fishing.  They fish not only on the coasts of Chincha, but also (depending 

on their needs and the season) on the coasts of Cañete.  They also perform other 

activities, like agriculture (grape growing) or business activities.  In the district of 

Tambo de Mora, boat fishing is another important revenue-generating activity. 

 

 Agriculture and Animal Husbandry  

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, the Province of Cañete has narrow 

valleys where agriculture is basically performed on an intensive basis.  Upland soils 

have moderate to steep slopes that are exposed to erosion by the effect of rains and 

other factors.  As regards agricultural land, the Province of Cañete has the largest 

number of hectares, as it accounts for 20% of all agricultural land within the 

Department of Lima, in view that it does not depend on the rainfall regime and has 

a mild and steady weather almost all year long. 

 

The Province of Cañete as a whole includes 157.581 hectares of agricultural land, 

as shown on the table, which accounts for 34% of the total surface of the province.  

From this figure, 25% correspond to agricultural land (38.909 ha.).  From this 25%, 

98,8% corresponds to irrigated land (38.425 ha.) and 1,2% to unirrigated or rainfed 

land (483 ha.).  The remaining 75% correspond to non-agricultural land (118.672 

ha.), of which only 0,7% correspond to natural pastureland and mountains and the 

remaining 99,3% to other lands, such as sand, salt marshes and rock (INEI, III 

National Census of Agriculture and Livestock, 1994). 

 

As regards animal population in the study area (Ministry of Agriculture, 1999), it is 

mainly made up of poultry, as evidenced by the large number of poultry farms in 

the Pampa Clarita and Jaguay sectors. 

 

Table – Animal Population in the Province of Cañete (1999) 
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Species Number of Animals 

Poultry 3,380.000 

Horses 11200 

Sheep 4300 

Pigs 5300 

Cows 11300 

Source:  Ministry of Agriculture, 1999 

 

According to forecasts prepared in connection with the National Census of 

Agriculture and Livestock, the Province of Chincha included 81.333 hectares of 

agriculture and livestock land, of which agricultural land accounted for 38% and 

non-agricultural land accounted for the remaining 62%. 

 

Commercial Activities 

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, until 1994 the District of San 

Vicente de Cañete had 1,200 commercial establishments, a formal market, and 320 

people informally working as street vendors.  At present, commercial activities in 

the province focus on retail trade.  There are 657 commercial establishments, 

including formal markets, street markets and stores, besides street vendors. 

 

In the District of San Vicente, 6 gas stations supply fuel both to public 

transportation vehicles (combis, mototaxis and taxis), as well as to cargo and 

passenger transportation vehicles.  In addition, there are 52 commercial 

establishments engaged in the hotel, guesthouse and restaurant business. 

(Municipality of Cañete, 2002). 

 

Concerning Chincha, its historical past proves that it was a culture whose 

commercial role and maritime domain were quite outstanding.  Today, its 

commercial operations, although local, are still outstanding, particularly in the 

urban area of the province.  As we may see on the table, the District of Chincha 

Alta has the largest number of commercial establishments (without considering 
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shops or grocery stores), which proves its importance as a local commercial center 

(District Municipalities, 2002). 

 

Regarding lodging services, the district of Chincha has the largest number of 

lodging establishments and restaurants, which is good for tourism if we bear in 

mind its various tourists attractions. 

 

Fishing Activities 

 

According to the information contained in the EIA prepared by Golder Associates 

for the Pampa Melchorita LNG export project, in the Province of Cañete fishing 

focuses on small-scale fishing.  Unlike industrial fishermen, small-scale fishermen 

have a subsistence economy and very little technology (mechanical).  Their 

production volumes are low, have very little specialized knowledge, and use low-

tonnage vessels.  Some small-scale fishermen use small fishing vessels, particularly 

oar boats and, to a lesser extent, motorboats; others don’t have any fishing boat and, 

therefore, fish on the shore or from rocks, and basically collect mussels. 

 

The main socio-economic characteristics of small-scale fishing include: 

 

• Fishing is the source of livelihood and sustenance for the family; 

• Small-scale fishermen complement their economy, particularly during 

wintertime, with other economic activities, the most important ones being 

agriculture, trade, carpentry, bricklaying, among others; 

• Small-scale fishing is mainly destined for direct human consumption; 

however, they have fish conservation and management systems in place 

(cold storage) that help them show a better performance when marketing 

their products; 

• Fishermen travel to places other than their place of origin during short 

periods of time, looking for resources that are in higher demand, 

particularly by tourists, and therefore are more profitable; 
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• They follow a community – family production and sales pattern where  men 

engage in fishing and women in the sale of fish; and 

• Their commercial system is based on associations, which become engaged 

in the distribution and sale of the fishermen’s catch to non-local markets. 

 

Fieldwork conducted within the area of influence of the project between April 

and September 2002 proved that in the Province of Cañete most fishing 

activities are carried out in the district of Cerro Azul, there being 150 fishermen 

with small fishing boats and 250 fishermen engaged in inshore fishing.  The 

area is considered a minor cove, its production being less than 2 tons per year.  

All loading and unloading operations are reported to the Harbor Master’s Office 

of Pisco.  Other districts in the province that are also engaged in fishing are 

Herbay Bajo, Santa Bárbara, Asia, Mala and Bujama, there being close to 400 

small-scale inshore fishermen in this area. 

 

Small-scale fishermen use small fishing boats to travel from Cañete to the 

north, to the Pucusana area (south of Lima), dragged along and assisted by the 

current that travels south-north. 

 

According to the survey conducted, some fishermen do not live close to the 

project site.  They come from places as distant as Huacho (north of Lima) to 

fish in the Pisco area during times of short supply.  These fishermen use minor 

motor vessels to fish, reaching areas that are even 300 nautical miles off the 

coast (despite the currents) during summertime, with detrimental effects upon 

inshore fishermen. 

 

Concerning small-scale line fishermen, they mostly come from Chincha and, to 

a lesser extent, Cañete.  There are at least 20 small-scale line fishermen in 

Cañete.  They live in Herbay Bajo and travel to the south, reaching the mouth 

of the Cañete River, Mulato and Cinco Cruces, where they fish with other 

fishermen coming from Chincha. 
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Most line fishermen in the district of Cerro Azul travel to the north, following 

the Herbay Bajo – Sarapampa route.  When the study was conducted, around 6 

Cerro Azul line fishermen  who were traveling to the south, towards the Jaguay 

area, to fish “tollo” and “raya” during the high season or summertime, were 

found. 

 

Unlike Cañete, fishing activities are carried out at an industrial level in the 

Province of Chincha. 

 

As regards small-scale fishing, fishing operations focus on 3 ports: Pisco, 

Tambo de Mora and San Juan de Marcona, where species like anchovy and 

sardine are caught during high season.  However, fishermen also fish on 

beaches, coves and landing areas like Tambo de Mora (Jaguay and Cruz 

Verde). 

 

Between 1966 and 1968, Tambo de Mora was considered the leading fish meal 

producing port worldwide.  It is currently a minor port because it does not have 

a Harbor Master’s Office but only a Control Office.  5 private companies are 

currently engaged in the transformation of anchovy into fish oil and fishmeal, 

which is both exported and used as balanced meal on the domestic market. 

 

IV. ENVIRONMENTAL EFFECTS 

 

4.1 Impacts 

 

4.1.1 Construction Phase. 

 

No land will be reclaimed from the sea. 

 

Earthworks:  It will be necessary to carry out some earth removal work to build both an 

access road from the upper end of the plot of land (130 meters above sea level) to the beach 

area to carry the material and equipment required for the trestle bridge and platform.  The 
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adoption of dust control measures has been foreseen for all activities related to the plant’s 

construction.  See Monitoring Program in paragraph 6.1. 

 

Land to be occupied:  The surface area required for the operation of: administrative 

facilities, a gas storage and treatment plant, shops, camp, gardens, parking areas, etc.; and 

the sea area required for the installation of the trestle bridge, the platform built on piles, the 

breakwater, the navigational channel, and the area where dredged material will be stored. 

 

Vessel traffic:  Close to the terminal area, specifically within a radius of approximately 1 

km., vessel traffic will be restricted as a safety measure to protect both people as well as the 

marine terminal facilities and the breakwater.  This issue has been discussed in detail in the 

EIA prepared for the Pampa Melchorita LNG export project. 

 

Fencing system:  To provide security both to the plant and the marine facilities, the plant’s 

perimeter and the upper section of the trestle bridge that provides access to the loading 

platform will be fenced in.  For safety reasons, fencing the beach area to restrict access to 

unauthorized people has also been considered.  This issue has been discussed in detail in the 

EIA prepared for the Pampa Melchorita LNG export project. 

 

Transportation of material:  Material will be transported using the access road to the plant, 

and then from the plant to the Terminal. 

 

Landfill:  No significant landfill areas have been contemplated. 

 

Dust erosion:  No dust will be generated during the construction of the Marine Terminal. 

 

Marine terminal:  Heavy-duty machinery, such as cranes and hydro pneumatic hammers, 

will be used for the transportation and sinking of piles and floating platforms and the 

installation of prefabricated structures, front-end loaders, lifters, trucks for the 

transportation of prefabricated structures, dredging equipment, etc.  On a temporary basis, 

there will be noise and seawater turbidity. 
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4.1.2 Operations Phase 

 

Navigation:  The breakwater and the Marine Terminal, including the navigational channel, 

will be conveniently delimited both with day and night signals in order to be easily 

identified.  Besides, these will be the only facilities erected within a radius of 20 km., as 

stated in the preceding paragraphs. 

 

Anchoring place for tankers:    Around 4.5 km. from the Terminal, in a northwesterly 

direction, there will be an anchoring place for vessels, and also for the harbor pilot to wait 

there, in order not to interfere with small-scale fishing vessels and other types of vessels, 

because one vessel will come in at a time. 

 

Vessel traffic:  Close to the terminal area, specifically within a radius of approximately 1 

km., vessel traffic will be restricted as a safety measure.  This issue has been discussed in 

detail in the EIA prepared for the Pampa Melchorita LNG export project. 

 

Fencing system:  To provide security both to the plant and the marine facilities, the plant’s 

perimeter and the upper section of the trestle bridge that provides access to the loading 

platform will be fenced in.  For safety reasons, fencing the beach area to restrict access to 

unauthorized people has also been considered.  This issue has been discussed in detail in the 

EIA prepared for the Pampa Melchorita LNG export project. 

  

Activities generating noise and vibration:  Noise will be limited to the entry and exit of 

tankers and tugboats for gas loading purposes. 

 

Particle emission:  Gas loading operations at the Terminal will not generate particles. 

 

Solid and liquid wastes generated:  The Terminal will be equipped with appropriate systems 

to receive hydrocarbon and oil wastes from the tugboats and the dredger, including 

wastewater originating from said vessels or from toilet facilities located at the dock.  To this 

end, there will be wheeled tanks at the utility dock to transport the wastes to the plant for 

their final disposal, in keeping with the MARPOL 73/78 regulations. 
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The proposed project foresees the installation of a seawater return line to be used to pump 

back the seawater used to produce potable water at the plant.  After being pumped in at the 

utility dock, the water will be discharged with a 60% increase over its initial salinity level, 

around 250 meters away from the coastline where the sea is 3 to 4 meters deep.  This area 

corresponds to the middle section of the swash zone.  The idea is to optimize commingling 

in order to substantially reduce the concentration, avoiding any impact upon the marine 

flora and fauna. 

 

Breakwater:  As a result of the construction of a breakwater parallel to the coast, waters will 

be calmer in this area and, as a collateral effect, there will be an increase in the 

sedimentation rate towards the leeward side of the breakwater. 

 

LIST OF POTENTIAL IMPACTS 

 

A) Construction Phase 

 

POTENTIAL 

IMPACTS 

SCOPE TYPE OF IMPACT POTENTIAL 

IMPACT BEFORE 

MITIGATION 

MITIGATION 

MEASURES 

Impact of the terminal 

construction on the sea 

environment 

Local, temporary Negative impact Slight See Chapters  4.4 and 5 

Impacts of the 

breakwater 

construction on the sea 

environment 

Local, temporary Negative impact Slight See Chapters 4.4 and 5 

Noise increase in the 

area due to the wharf 

construction (sinking of 

piles, barge – crane and 

tugboats) 

Local, temporary Negative impact Slight See Chapters 4.4 and 5 

Noise increase in the 

area due to the 

breakwater 

construction (barge-

crane, cargo  barge and 

Local, temporary Negative impact Slight See Chapters 4.4 and 5 
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tugboats) 

Aesthetical impacts Local, temporary Negative impact Slight See Chapters 4.4 and 5 

 

B) Operations Phase 

 

POTENTIAL 

IMPACTS 

SCOPE TYPE OF IMPACT POTENTIAL 

IMPACT BEFORE 

MITIGATION 

MITIGATION 

MEASURES 

Impact of the operation 

of the terminal on the 

sea environment. 

Local, temporary Negative impact Slight See Chapters  4.4 and 5 

Noise increase in the 

area due to the 

operation of methane 

vessels. 

Local, temporary Negative impact Slight See Chapters 4.4 and 5 

Impacts of the 

construction of the 

breakwater and 

terminal upon marine 

dynamics and the 

coastal profile. 

Local, temporary Negative impact Moderate See Chapters 4.4 and 5 

Aesthetical impacts Local, temporary Negative impact Slight See Chapters 4.4 and 5 

 

Rating: 

Territorial  

  A.  Local: Identifies the area directly impacted by the project. 

B. Regional: Identifies locations that are close to the project  

(provinces/department) 

C. National:  Identifies locations that are beyond the local and regional 

environment. 

 

Duration 

 

A. Temporary:  Less than one (1) year. 

B. Medium-term:  Between one (1) year and five (5) years 

C. Long-term: More than five (5) years 
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Intensity 

 

  A. Nill: No effect 

  B. Slight:  Slightly perceptible effect 

  C. Moderate: perceptible effect of not much importance 

  D. Medium: perceptible effect of considerable importance 

  E. Strong: perceptible and serious effect of great importance 

  F:  Very strong: perceptible and extremely serious effect of great importance 

  

4.2 Impacted Factors 

 

4.2.1 Construction Phase 

 

No marine facilities that could be impacted by the project exist within a radius of 20 km.  

On the coast, the closest facility is Wakama, a summer resort that is about 6 km. south of 

the proposed plant site. 

 

Vessel traffic:  As a safety measure, the traffic of vessels will be restricted close to the 

Terminal, within a radius of about 1 km. 

 

Fencing system: To provide security both to the plant and the marine facilities, the plant’s 

perimeter and the upper section of the trestle bridge that provides access to the loading 

platform will be fenced in.  For safety reasons, fencing the beach area to restrict access to 

unauthorized people has also been considered.   

 

Atmosphere:  During the construction phase, noise and dust will be generated in mobilizing 

equipment for the transportation of heavy cargo, preparing the land, sinking the piles, and 

building the breakwater.  The effects will be noticed close to the project site. 

 

Soil:  During the construction phase there will be no topographic or bathymetric changes 

with respect to the coastal profile. 
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Marine environment:  The marine dynamics will not be impacted because there will be no 

significant barriers to impact the flow of water, for which reason the transportation of 

sediments will not be affected.  As regards turbidity, it will be affected on a temporary basis 

by an increase in suspended solids during the whole construction phase (land preparation, 

rock filling, pile sinking, breakwater construction, etc.).  There will be no contamination by 

oils, greases and oil byproducts.  It is absolutely forbidden to discharge these substances 

either from vessels or from any place on land. 

 

Flora:  Due to its sand bottom and sand shoreline, there is no flora adhered to the 

substratum, and existing flora is dragged along by the sea current the presence of which is 

only occasional, associated with rough waters.  Therefore, construction operations (land 

preparation, rock filling, pipe sinking, breakwater construction, etc.) will have a temporary 

and local impact. 

 

Fauna:  The fauna is scarce, a typical feature of sandy bottoms.  As regards the benthos 

community, which will be directly affected by the construction of the terminal and the 

breakwater, the impact will only be temporary, until construction work is completed.  

Concerning fishing, while construction operations are carried out, there will be an unusual 

movement that will temporarily drive fish away from the area, due to impacts on its 

environment.  This impact will also be temporary and fishing conditions will be restored as 

soon as these impacts come to an end. 

 

Perceptual impact:  During the construction phase, there will be a perceptual impact upon 

the area, due to the presence of machinery and equipment and construction work itself.  

This impact is also temporary. 

 

 

4.2.2 Operations Phase 

 

Land use:  The construction of the Terminal also includes the construction of the 

liquefaction plant itself and a camp for plant workers.  Gardens will also be grown using 
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wastewater previously treated at the treatment plant contemplated under the proposed 

project. 

 

Infrastructure:  The construction of the Terminal will result in the installation of related 

businesses in the localities of Cañete and Chincha, such as hardware stores, shops, service 

companies, etc. 

 

Human impacts:  The standard of living and living style of workers working at the 

Terminal, including surrounding communities, will improve. 

 

Economy and Population:  The project will make it possible to offer temporary and 

permanent direct and indirect employment opportunities to workers, either through the 

company or its subcontractors, both during the construction phase as well as during the 

operations phase, while pumping revenues into the local and national economy and 

increasing the value of land. 

 

Flora:  Due to its sandy bottom and shoreline, there is no flora adhered to the substratum; 

however, the presence of breasting dolphins and the breakwater create a sub-ecosystem 

consisting of a rocky substratum where algae and sea plant communities will develop, 

increasing the area’s flora biodiversity and, with it, the trophic chain components. 

 

Fauna:  The fauna is scarce, a typical feature of sandy bottoms.  The terminal and the 

breakwater create some sort of shelter zone (shadow between piles and the terminal itself 

and cracks in the breakwater) for all kinds of sea animal species, like fish, crustaceans, 

mollusks, etc.  As stated in the previous paragraph, the flora will attract herbivorous 

organisms, thereby increasing the trophic chain components.  Furthermore, fishing 

restrictions in the area will result in an increase in fish and other organisms in the area.  This 

increase will have obvious impacts outside the restricted area, and will benefit small-scale 

fishermen, as there will be a greater availability of fish in the surrounding environment.  It 

is worth pointing out that several species manage to adapt themselves to impacts like 

loading operations in ports. 
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Perceptual Impact:  During the project construction and operations phases, the area will be 

affected by the presence of machinery and equipment, as well as by the performance of 

construction work.  This will be a temporary impact. 

 

Coastal profile:  The construction of a breakwater parallel to the coast will calm ocean 

waters, it being a collateral effect.  As a result, there will be an increase in sedimentation on 

the side of the shadow (that will have a water drop shape, inverted towards the coast) to be 

projected by the breakwater.  This process is not expected to cause substantial 

sedimentation due to a number of reasons, like the distance between the breakwater and the 

coast and manner in which the terminal will be built (on piles), which will not affect marine 

dynamics, and will allow the continuation of coastal transport of sediments.  In general, it 

depends on a series of factors that make it advisable to implement a monitoring plan in 

order to take the necessary corrective action. 

 

4.2.3 Risk of marine contamination 

 

There is a high risk of contamination from fire and petroleum and gas leaks and spills, 

especially during loading operations.  Contamination will be avoided by complying with the 

safety regulations and procedures established by the company and with National and 

International regulations, in order to prevent contamination. 

 

There will be a Contingency Plan in place to respond to a spill of hydrocarbons/lubricants 

into the sea. 

 

4.3 Determination of Critical Points 

 

- The marine environment, in the area where LNG is loaded into methane vessels. 

- The marine dynamics and coastal profile. 

- Vessel traffic. 

- People moving along the beach. 

- Aesthetics 
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4.4 Foreseeable Impacts 

 

4.4.1 During the construction phase 

 

4.4.1.1 Impacts on the Marine Environment within the loading area 

 

Impacts of hydrocarbon wastes discharged by the dredger and tugboats:  During the 

performance of operations, there may be undesired discharges into the sea due to an 

operating error or a failure in the systems. 

 

Both the sinking of piles as well as the rock filling work required for the construction of the 

breakwater will bring about turbidity and noise during a relatively short period of time. 

 

Flora:  Due to its sandy and shoreline bottom, there is no flora adhered to the substratum in 

this area.  The sea current the presence of which is only occasional, associated with rough 

waters, drags along existing flora.  No impacts are expected upon this component. 

 

Fauna:  The fauna is scarce, a typical feature of sandy bottoms.  As regards the benthos 

community, which is directly affected by the construction of the terminal and the 

breakwater, the impact will only be temporary, until construction work is completed.   

 

Concerning fishing, while construction operations are carried out, there will be an unusual 

movement that will temporarily drive fish away from the area, due to impacts on its 

environment.  This impact will also be temporary and fishing conditions will be restored as 

soon as these impacts come to an end. 

 

This impact is considered moderate. 

 

4.4.1.2 Impacts on marine dynamics and the coastal profile 

 

As regards marine dynamics (waves, currents and tides), no impacts are expected from the 

construction of the marine terminal, in view that both the bridge that provides access to the 
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loading platform, as well as the breasting and mooring dolphins and the utility dock will be 

built on piles, which are transparent to the action of the sea. 

 

During the construction phase, no impacts are expected on the coastal profile. 

 

This impact is considered moderate. 

 

4.4.1.3 Impacts on the transit of vessels and fishermen 

 

For safety reasons, the transit of vessels and small-scale fishing will be restricted in the area 

where the terminal and breakwater will be built.  Further details about this issue are 

provided in the EIA prepared for the Pampa Melchorita LNG Export Project. 

 

4.4.1.4 Aesthetical impacts 

 

The construction of the terminal and breakwater will have a slight impact on the natural 

landscape because of the operation of dredges, tugboats, barges and floating cranes during a 

relatively short period of time. 

 

The impact is considered slight. 

 

4.4.2 During the operations phase 

 

4.4.2.1 Impacts on the Marine Environment within the loading area 

 

Impacts of hydrocarbon wastes discharged by methane vessels and tugboats:  During the 

performance of operations, there’s a possibility that undesired wastes might be discharged 

into the sea, either because of an operating error or a failure in the systems, mainly of 

tugboats because, in the case of methane vessels, the risk is only associated with the use of 

ancillary equipment as their engines are gas-driven. 

 

This impact is considered moderate. 
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 4.4.2.2 Impacts on marine dynamics and the coastal profile 

 

As regards marine dynamics (waves, currents and tides), no impacts are expected from the 

construction of the marine terminal, in view that both the bridge that provides access to the 

loading platform, as well as the breasting and mooring dolphins and the utility dock will be 

built on piles, which are transparent to the action of the sea. 

 

The impact of the breakwater has been estimated based on the study of waves and marine 

sediments, which reveals that although it is true that on the land side of the breakwater 

waters will be calm, thus favoring the deposition and accumulation of sediments along the 

coastal profile, on the shadow side of the breakwater, aligned in the direction of 

predominant waves, the impact is expected to be more moderate according to the following 

assessments: 

 

1. Distance between the breakwater and the coast: approximately 1550 m. 

2. Permanent action of the swash zone which, although with calmer waters, 

will continue keeping sediments suspended. 

3. Permanent action of currents, which will continue traveling parallel to the 

coast, usually in a northward direction. 

 

On the leeward side of the breakwater waters will be calm, thus favoring the deposition of 

sediments along the coastal profile.  For this specific issue, a motoring program has been 

proposed (see paragraph 6.1). 

 

The impact is considered moderate. 

 

4.4.2.3 Impacts of the Transit of Vessels 

 

To guarantee the safety of people and small-scale fishing vessels and avoid acts of sabotage 

against the facilities, the transit of vessels and small-scale fishing will be restricted in the 

area where the terminal and breakwater will be built.   
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This impact is considered moderate. 

 

4.4.2.4 Aesthetical impacts 

 

The construction of the terminal and breakwater, with modern infrastructure, will have a 

slight impact on the natural landscape, for which reason every possible effort will be made 

to have colors harmonize as much as possible with the surrounding environment, without 

neglecting safety issues, to help vessels coming into the port from the sea to locate the 

terminal under thick fog conditions or visual difficulties.  To this end, a nautical signaling 

system will be installed, in accordance with the rules contained in the regulations published 

by the Bureau of Hydrography and Navigation. 

 

The impact is considered slight. 

 

V. ENVIRONMENTAL MANAGEMENT PROGRAM 

 

The company wishes to mitigate the negative impacts that project activities could bring 

about.  For the specific case of the Terminal, the following measures will be taken: 

 

- There will be a permanent surveillance system in place to supervise the loading of 

gas into methane vessels and the use of containers at the utility dock for the proper 

disposal of liquid and solid wastes. 

- Personnel using the terminal will receive training on environmental safety issues. 

 

5.1 Mitigation Measures 

 

- Impacts of hydrocarbon wastes discharged by tugboats and the dredger:  To prevent 

hydrocarbon wastes from contaminating the sea, each vessel will have its own 

quality control and contingency plan in place.  In the case of methane vessels, these 

plans will deal with their ancillary equipment, as their main engines are gas-driven. 
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On the other hand, the construction project foresees the installation of a collection system 

for oily wastes, which will include a series of wheeled tanks installed all along the utility 

dock.  These tanks will be regularly taken to the plant in order for the wastes stored therein 

to be disposed of in authorized disposal sites.  Liquid wastes will be sent to the API 

separating tanks for their previous treatment and final storage in slop oil tanks.  Solid-liquid 

wastes will be sent to the CPI separating tanks where hydrocarbons and clean solids will be 

separated, the former to be finally sent to the slot oil tanks and the latter to the disposal site. 

 

- There will be a permanent surveillance system in place to supervise the loading of 

gas into the vessels and the use of containers for the proper disposal of wastes. 

- Personnel using the terminal will receive training on environmental safety issues. 

- There will be a contingency plan in place to respond to spills and fires caused by 

LNG loading operations. 

  

5.2 Complementary Mitigation Measures 

 

Information disclosure and awareness campaigns will be carried out at a national, regional 

and local level to inform the population about the operations carried out at the Terminal, 

their importance, and the environmental management programs in place. 

 

Informative meetings will also be held with fishermen associations to explain the need to 

restrict access to the area to protect the safety of people and the terminal. 

 

VI. IDENTIFICATION OF PARAMETERS FOR ENVIRONMENTAL AUDITS 

 (Surveillance and Control) 

 

6.1 Monitoring Program 

 

Objectives: 

 

Closely supervise the project’s impacts on the marine environment, both during the 

construction phase as well as during the operations phase. 
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Sampling points, frequency, and control parameters: 

 

Atmosphere:  During the construction phase, sampling will be performed according to the 

information contained on Card SM-3, Air Quality Monitoring, page 102, Chapter V, 

Environmental Management and Monitoring Plan, of the main Environmental Impact 

Assessment prepared by Golder Associates. 

 

During the construction phase, sampling will be performed according to the information 

contained on Card SM-4, Noise Level Monitoring, page 104, Chapter V, Environmental 

Management and Monitoring Plan, of the main Environmental Impact Assessment prepared 

by Golder Associates. 

 

During the operations phase, sampling will be performed according to the information 

contained on Card SO-5, Air Quality Monitoring, page 143, Chapter V, Environmental 

Management and Monitoring Plan, of the main Environmental Impact Assessment prepared 

by Golder Associates. 

 

During the construction phase, sampling will be performed according to the information 

contained on Card SO-6, Noise Level Monitoring, page 148, Chapter V, Environmental 

Management and Monitoring Plan, of the main Environmental Impact Assessment prepared 

by Golder Associates. 

 

Coastal Sand Filling and/or Erosion:  Sampling will be performed both during the 

construction and operations phases for a period of 5 years, renewable if the then prevailing 

conditions so require it. 

 

Sampling should cover the beach area included between 1 km. south of the southern 

boundary of PERU LNG’s property and 3 km. north of the northern boundary of the 

property.  To this end, transect lines perpendicular to the coast will be distributed 

every 500 m. within the aforesaid coastal land strip.  Transects, which will be 
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parallel to each other and perpendicular to the coast, will be 50 m. long in the beach 

area and 100 m. on the sea side.  Frequency:  on a semi-annual basis. 

 

COORDINATES OF THE INTERSECTIONS OF THE PERPENDICUL AR 

STARTING AT THE VERTIX OF THE NORTH-WESTERN BOUNDAR Y 

WITH L.A.M. EVERY 500 M. IN THE DIRECTION OF RUN 22 8°°°° 45 (WGS-

84 System) 

 

Northern side (3000 m) 

 

STATION NORTH EAST 

1N 8’535,951.721 357,648.540 

2N 8’536,327.640 357,318.866 

3N 8’536,703.560 356,989.193 

4N 8’537,079.479 356,659.519 

5N 8’537,455.398 356,329.846 

6N 8’537,831.318 356,000.173 

7N 8,538,207.237 355,670.499 

 

COORDINATES OF THE INTERSECTIONS OF THE PERPENDICUL AR 

STARTING AT THE VERTIX OF THE SOUTH-WESTERN BOUNDAR Y 

WITH L.A.M. EVERY 500 M. IN THE DIRECTION OF RUN 22 8°°°° 45 (WGS-

84 System) 

 

Southern side (1000 m.) 

 

STATION NORTH EAST 

1S 8,533,589.407 359,720.239 

2S 8,533,213.488 360,049.913 

3S 8,532,837.568 360,379.586 

 



PERU LNG S.R.L.  
LNG Export Project         July 2003 
Pampa Melchorita, Peru        Annex  VI 
______________________________________________________________________________________ 
 

Monitoreo Ambiental e Investigación de Impactos S.A. 

126 

COORDINATES OF THE INTERSECTIONS OF THE PERPENDICUL AR 

LINE AT THE FRONT SIDE OF THE PLOT OF LAND WITH L.A .M. IN 

THE DIRECTION OF RUN 228 °°°° 45 (WGS-84 System) 

 

Central side  

 

STATION NORTH EAST 

1C 8,535,558.002 357,993.823 

2C 8’535,164.283 358,339.106 

3C 8,534,770.564 358,684.390 

4C 8,534,376.845 359,029.673 

 

Sampling will be performed during the project operations phase.  See Card SO-7, Beach 

Line Monitoring, page 150, Chapter V, Environmental Management and Monitoring Plan, 

of the main Environmental Impact Assessment prepared by Golder Associates. 

 

Coastal and marine flora and fauna: 

 

Beach area, including observations of behavior and distribution on the beach strip. 

During the project construction phase, sampling will be performed according to Card SM-6, 

Marine Ecosystem Monitoring, page 109, Chapter V, Environmental Management and 

Monitoring Plan, of the main Environmental Impact Assessment prepared by Golder 

Associates. 

During the project operations phase, sampling will be performed according to Card SO-4, 

Marine Ecosystem Monitoring, page 141, Chapter V, Environmental Management and 

Monitoring Plan, of the main Environmental Impact Assessment prepared by Golder 

Associates. 

 

Water quality:  

 

During the project construction phase, sampling will be performed according to Card SM-2, 

Water Quality Monitoring, page 93, Chapter V, Environmental Management and 
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Monitoring Plan, of the main Environmental Impact Assessment prepared by Golder 

Associates. 

During the project operations phase, sampling will be performed according to Card SO-2, 

Water Quality Monitoring, page 132, Chapter V, Environmental Management and 

Monitoring Plan, of the main Environmental Impact Assessment prepared by Golder 

Associates. 

 

Marine sediments: 

 

During the project construction phase, sampling will be performed according to Card SM-5, 

Marine Sediment Monitoring, page 107, Chapter V, Environmental Management and 

Monitoring Plan, of the main Environmental Impact Assessment prepared by Golder 

Associates. 

During the project operations phase, sampling will be performed according to Card SO-3, 

Marine Sediment Monitoring, page 139, Chapter V, Environmental Management and 

Monitoring Plan, of the main Environmental Impact Assessment prepared by Golder 

Associates. 

 

See Drawing C-3 showing the location of monitoring stations. 

 

All this information will be reported on a regular basis to DICAPI through the Harbor 

Master’s Office in and for the port of Pisco. 

 

VII. CONCLUSIONS AND RECOMMENDATIONS 

 

7.1 Conclusions 

 

7.1.1 Condition of the Marine Environment 

 

The marine environment in the Melchorita area is in a good condition. 
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Its distance from the Cañete River on the north and the Chincha River (Rio Chico) on the 

south (17.1 km. and 26.5 km., respectively) makes us foresee that there will be no 

significant impacts, except for El Niño phenomenon events, when the flow of water, and 

therefore the volume of sediments, are expected to increase substantially. 

 

In order to foresee and minimize the potential effects of fuel spills, mainly from service 

tugboats, in view that methane vessels will be gas-driven, a Contingency Plan has been 

prepared to respond to hydrocarbon spills in general. 

 

Based on an assessment of the different biological communities that live at the bottom of 

the sea along the Marine Terminal axis, it has been determined that there are no major 

communities, the most abundant species being a crustacean (Munida) that is very common 

to Peruvian seas and is capable of moving to other areas if sea conditions (particularly 

turbidity) are no longer appropriate. 

 

During the terminal construction phase (pile sinking, dredging, and installation of the 

breakwater), these communities will be temporarily driven away from the project area, but 

they are expected to come back upon completion of construction work. 

 

During the operations phase, the only expected impacts are associated with the dredged 

zone and the area used to unload dredged material.  These areas will be continuously 

monitored to minimize the impacts. 

 

There is no flora at the bottom of the sea within the direct area of influence of the terminal 

because the bottom is sandy. 

 

 

7.1.2 Characteristics of the Terminal 

 

No marine facilities exist within a radius of 20 km.  On the coast, the closest facility is 

Wakama, a summer resort that is about 6 km. south of the proposed plant site. 
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Appropriate design conditions have been developed, both for the construction and 

operations phases, in order not to interfere with the transportation of sediments and avoid 

contaminating the sea with hydrocarbons and solid wastes. 

 

As regards marine dynamics (waves, currents and tides), no impacts are expected from the 

construction of the marine terminal, in view that both the bridge that provides access to the 

loading platform, as well as the breasting and mooring dolphins and the utility dock will be 

built on piles, which are transparent to the action of the sea. 

 

7.1.3 Characteristics of the Breakwater 

 

The breakwater, which will be around 800 m. long and 96 m. wide and will be 1,550 m. 

away from and running parallel to the coastline, has been designed in such a way that it will 

provide a shelter zone on the windward side of the breakwater where the marine terminal 

for LNG loading will be located. 

 

The impact of the breakwater has been estimated based on the study of waves and marine 

sediments, which reveals that although it is true that on the land side of the breakwater 

waters will be calm, thus favoring the deposition and accumulation of sediments along the 

coastal profile, on the shadow side of the breakwater, aligned in the direction of 

predominant waves, the impact is expected to be more moderate according to the following 

assessments: 

 

- Distance between the breakwater and the coast: approximately 1550 m. 

- Permanent action of the swash zone which, although with calmer waters, 

will continue keeping sediments suspended. 

- Permanent action of currents, which will continue traveling parallel to the 

coast, usually in a northward direction. 

- Permanent action of tides, which will continue affecting the transportation 

capacity of waves and currents. 
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On the coastal area, the dynamics of this sandy formation will be monitored and evaluated 

on a regular basis, as part of the Environmental Impact Assessment activities. 

 

7.2 Recommendations 

 

7.2.1 Condition of the Marine Environment 

 

The project site’s distance from the Cañete River on the north and the Chincha River (Rio 

Chico) on the south (17.1 km. and 26.5 km., respectively) makes us foresee that there will 

be no significant impacts, except for El Niño phenomenon events, when the flow of water is 

expected to increase substantially.  As a result, sediments should be the subject matter of 

monthly bathymetrical studies in the terminal area and the dredged channel from December 

through April in those years where the El Niño phenomenon occurs. 

 

7.2.2 Characteristics of the Terminal 

 

As a safety measure to guarantee the safety of people and the integrity of the plant and the 

marine terminal, it is advisable to restrict access to the beach area to both small-scale 

fishermen and visitors, as well as fishing, recreational and commercial vessels (within a 

radius of 1 km.). 

 

It is advisable to monitor the coastal profile on a regular basis to make sure that the Marine 

Terminal is not actually changing the coastal profile.  See Monitoring Program, paragraph 

6.1. 

 

7.2.3 Characteristics of the Breakwater 

 

To evaluate the possible changes to the dynamics of the coastal profile, regular monitoring 

and assessment has been proposed as part of the Environmental Impact Assessment 

activities.  See Monitoring Program, paragraph 6.1. 
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