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ABSTRACT 

To Vale, the Bayóvar Project means its first incursion in Latin America and especially in Peru, 
which presents many investment advantages in the mining and shipping sectors.  The 
development of the Bayóvar Project will allow Vale to expand its presence in the global mining 
market.  
 
The Bayóvar Project is a non-metallic mining project that involves extraction of the phosphate 
deposits and processing to produce concentrates for export. The Project is located in the district 
and province of Sechura, department of Piura, approximately 1 000 km north of Lima, 110 km 
south of Piura and 30 km from the Pacific Ocean.  The closest town to the Project area is a cove 
called Puerto Rico located about 5 km from the proposed port and 40 km from the mine site. 
 
The Bayóvar phosphate deposit has been explored and studied since 1950 by both private and 
public companies.  In March, 2005, the Bayóvar Project was awarded to Compañía Vale do Río 
Doce (CVRD), now Vale, through its subsidiary Miski Mayo in Peru. The Project plans an 
annual average production of 3.9 Mt (million tons) of phosphate concentrates bearing a 
minimum grade of 29% P2O5 for export and global investment of about US$482 million. 
 
The EIA was designed to meet all current Peruvian legal requirements for the mining industry, 
which include consultation and public participation in the approval process of the Ministry of 
Energy and Mines.  It was prepared according to the Peruvian and international (World Bank / 
International Finance Corporation) standards, considering the concerns of both public and 
government stakeholders. The EIA was approved by the Peruvian Ministry of Energy and Mines 
in April 2008. 
 

INTRODUCTION 

The Bayóvar Project is a non-metallic mining project that involves the recovery of a phosphate 
deposit for export through proposed port facilities located between Punta Laguna and Punta 
Aguja in the Bayóvar Bay.  The Project is composed of nine main components: Mine, 
Concentrating Plant, Truck Unloading Zone, Land Conveyor Belt, Drying and Storage Zone, 
Port, Seawater Pipeline, Industrial Road and Transmission Lines. The estimated area occupied 
by these components is 8300 ha. 
 
The mining technique is an open pit operation that removes layers without the use of explosives.  
Once the ore is taken from the mine, the concentrating process will consist of successive stages 
of washing and gravimetric separations with seawater, consuming 3,072 m3/h of water (20 hours 



 

 

per day).  The residues from the concentration process contain fine and coarse tailings.  By the 
final stage of the process, the concentrate will be washed with desalinated water to remove most 
of the salts present in the concentrate.  No chemical reagents will be used during any stage of 
the process. With exportable reserves of 238 Mt, the estimated life of the Project is 27 years, 
with a maximum manpower requirement of 2000 workers for the construction stage and a total 
of 725 workers needed for the operation stage.   

METHODOLOGY OF THE ENVIRONMENTAL IMPACT STUDY 

The EIA includes a baseline study of the physical, biological and socioeconomic components. 
The physical components of the study included: geology, geomorphology and soils, climate and 
meteorology, air quality and noise, hydrology and water quality, oceanography and sediments, 
and seismic hazard. The biological components included: vegetation, mammals, birds, reptiles 
and amphibians, freshwater biology, marine biology and protected natural areas. For the 
socioeconomic studies, the area of interest to the Project was divided into: Directly Affected 
Area (where the project components are located), Area of Direct Influence (Sechura Province 
and La Union District) and Area of Indirect Influence (Piura Region). Baseline studies were 
carried out from 2006 to 2007, and the EIA was submitted to the Ministry of Energy and Mines 
at the end of 2007. 
 
The Project site is located in the Equatorial Dry Forest and the Pacific Desert eco-regions 
(Brack 1986).  These eco-regions are characterized by a dry and semi-warm climate, with very 
low annual rainfall and relatively high temperatures. The eco-regions cross the Bayóvar 
Depression and extend along the Peruvian coast.  Figure 1 shows the location of the project 
components. The methods used for the EIA were selected according to each component of the 
study, as outlined below.   
 

 

Figure 1: Location of the Bayóvar Project Infrastructure 
 



 

 

Physical Components  
 
Geology, Geomorphology and Soils.  The study area exhibits four significant topographic 
features - the Illescas Mountain, Bayóvar Depression, Virrilá Estuary and marine terraces.  The 
most remarkable features in the arid landscape are the Illescas Mountain, which is 480 m high 
and 40 km long, and the Bayóvar Depression, which is the lowest point of Peru at 34 m below 
sea level.  There are also remarkable habitats such as Prosopis forests, wetlands and deserts.  
The morphology of the area was characterized based on a review of the existing information and 
field reconnaissance, identifying marine terraces, ravines, depressions, plains and dunes.  The 
aquatic habitats in the study area include the Virrilá Estuary; Ñapique, Ramón and Las Salinas 
lakes; and San Pedro de Vice mangrove swamp within the Sechura Wetland System (Amorós 
and Ota 2002).  These water bodies are generally surrounded by stands of Prosopis trees or by 
halophyte plants. 
 
Air Quality and Noise Levels.  The study involved the assessment of air quality and noise levels 
prior to the construction and operation activities by monitoring 17 stations within the study area.  
During four surveys carried out between May 2006 and March 2007, particulate material of less 
than 10 microns in diameter (PM-10), total suspended particles, metals and gases (nitrogen 
dioxide, sulfur dioxide and carbon monoxide) were monitored.  The results showed good air 
quality in the study area; however, noise levels above the environmental standards were 
recorded in the Puerto Rico and Parachique coves during the night hours, due to common pre-
dawn activities such as fishing and trade.  
 
Hydrology and Water Quality.  The regional study area comprises the middle and lower 
sections of the Piura River drainage basin.  However, the river closest to the project area is the 
Cascajal River, whose basin is endoreic or closed (has no outflow). The surface water quality 
surveys were conducted quarterly from May 2006 to February 2007. The freshwater surveys 
were done within the lower Piura River basin and included Ramón and Ñapique lakes, Virrilá 
Estuary, and two wetlands near Chulliyachi.  The marine surveys included the Sechura Bay and 
Nunura.  
 
Hydrogeology. Several observations showed the presence of groundwater near the phosphate 
deposit area.  Aquifers were identified, and the three most important ones were: the alluvial 
aquifer of Piura river valley, Montera aquifer and Zapallal aquifer.  
 
Oceanography and Marine Sediments.  Baseline conditions during winter (August, 2006) and 
summer (February, 2007) were assessed at 36 oceanographic stations which were monitored at 
the surface, mid-depth and near the bottom.  The parameters assessed were depth, currents, 
temperature, chlorophyll-a, salinity, turbidity, dissolved oxygen, nutrients (total nitrate and 
phosphorus) and sediment quality (metals). 
 
Seismic Hazard and Tsunamis.  Seismic hazard studies were used to assess potential impacts of 
seismic activity on the Bayóvar Project facilities. In addition, a tsunami modelling study was 
conducted. It concluded that it is possible to expect waves of approximately 1.8 m in height, 
while the maximum expected current speed is around 1.3 m/s. 
 
Biological Components 
 
Two field surveys were carried out to determine the seasonal differences. 
 
Vegetation.  Through field surveys and the review of existing information, 83 species of 
angiosperms (flowering plants) were identified in the study area.  Almost half (44.5%) of these 
species were recorded for the first time in the department of Piura. Nine (9) plant communities 



 

 

or habitats have been identified: Desert, Halophyte Vegetation, Prosopis pallida Forest, Rocky 
Area Vegetation, Scrub, Riparian Forest, Mangrove Swamp, Aquatic Vegetation and 
Agricultural Fields.  The Rocky Area Vegetation exhibited the highest number of species (28), 
followed by the Riparian Forest (26), Prosopis Forest (18), Aquatic Vegetation (4) and 
Mangrove Swamp (3).  It is important to highlight that the Prosopis pallida Forest represents 
the largest proportion of the study area. 
 
Mammals.  Baseline studies of the mammal communities involved determining the presence of 
major mammals by means of interviews, direct evidence (sightings, remains, etc.) and indirect 
evidence (footprints, feces, etc.), whereas minor mammals were assessed by means of capture 
methods.  
 
Birds.  The study area is a zone that is very important to birds.  The assessment of the bird 
baseline comprised the review of existing information and field surveys to obtain qualitative and 
quantitative information on the avifauna present, by means of point counts, registry through 
visual and auditory observations, total counts (in aquatic environments) and captures with mist 
nets.  Among the birds registered in the Bayóvar Project study area, there are 57 species having 
conservation status recognized by national and international agencies. Among the areas 
considered key to birds are the Dry Forest in the vicinity of the Illescas Mountain [which 
supports a population of the Peruvian Plantcutter (Phytotoma raimondii), an endangered species 
with restricted distribution and endemic to Peru], the Punta Aguja [where a high number of 
species (8) with different levels of conservation status were registered, including the Humboldt 
Penguin (Spheniscus humboldti)], the Virrilá Estuary [where the largest number of birds (35,540 
individuals) was registered), and the San Pedro Mangrove area, which features the highest 
species richness, the second highest total bird count (24,186 individuals) and is the most 
important zone for  migratory birds in the entire study area. 
 
Reptiles and Amphibians.  The results showed the presence of two species of amphibians (toads 
and frogs) and 10 species of reptiles in the study area. Three additional species of reptiles were 
identified incidentally and sea turtle shells of the Cheloniidae family were also found.  The 
green turtle (Chelonia mydas), an Endangered species, and the wall lizard (Dicrodon 
heterolepis), a Vulnerable species, were among the main species found, whereas the brown 
iguana (Callopistes flavopunctatus,), listed in the Threatened category was also present. 
 
Freshwater Biology.  The aquatic communities assessed in the rivers and streams included 
periphyton, benthic macroinvertebrates and fish, whereas phytoplankton, zooplankton, benthic 
macroinvertebrates and fish were assessed in the lakes and ponds.  Samples of fish muscle tissue 
were collected to determine the concentrations of metals for comparison with the existing 
guidelines.  Based on the results, representative aquatic species and sensitive areas were 
identified. 
 
Marine Biology.  To characterize the marine biological communities in the study area, a total of 
36 sub-tidal hydrobiological stations and 9 inter-tidal beach stations were established. The 
stations were located in three main areas:  the area adjacent to the proposed Bayóvar Port, the 
Nunura area and Sechura Bay area. The sub-tidal stations corresponded to those established to 
collect seawater quality, sediment and marine currents data. The assessed biological 
communities comprised plankton (phytoplankton, zooplankton and ictioplankton), 
macrobenthos, fish and cetaceans.  In addition, samples of Peruvian scallops (Argopecten 
purpuratus) and Peruvian rock seabass (Paralabrax humeralis) were analyzed for metal 
concentrations.   
 
Protected Natural Areas. There are no Protected Natural Areas or their buffer zones within the 
Project area, according to the National System of Protected Natural Areas. 



 

 

Socioeconomic Component 
 
The field data for the socioeconomic studies were collected in October, 2005 (preparation of 
preliminary environmental diagnosis); July, 2006 (social baseline); September, 2006 (census of 
cattle ranchers and salt workers); and March-April, 2007 (Puerto Rico census).  Severe 
malnutrition rates in Piura, according to ENDES, were 8.2% in 2000 and 5.1% in 2005.  Most 
of the student population completes only the basic levels of elementary or high school. The 
illiteracy rate for Piura (which was 14% in 2005) has been diminishing in the last few years.  
Puerto Rico is the closest community to the project area and its main economic activity is 
fishing. Drinking water service is limited in Puerto Rico and there is no sewage system.  Puerto 
Rico has a Health Centre that is part of Sechura Micro-network Most (55.2%) of the households 
in Puerto Rico are classified in the extreme poverty level.  According to the results of the 
rancher census, 89 of the surveyed families live in the Piura region, of which 83.3% live in the 
province of Sechura, and 16.7% in the province of Piura. About 85% of the ranchers were in 
favour of the Project. 
 

IMPACTS ASSESSMENTS 

The method used for assessing impacts involves an analysis of the Project and its potential 
effects through the following actions: characterization of the Project, identification of the 
processes and tasks that may alter the physical, biological or socio-economic environments 
during the different stages of the Project (construction, operation and closure), identification of 
actual and potential environmental aspects, identification and assessment of environmental 
impacts, identification of control measures (listed in the Environmental Management Plan), and 
identification of supporting measures. 
 
A summary of the most important environmental impacts that were identified and assessed for 
the construction and operation stages of the Project is provided below. 
 
Physical Components  
 
Soils.  The soils of the project area have poor edaphological quality.  As such, the impacts will 
be minimal or negligible during construction and even less during operations. 
 
Morphology.  During the construction, the change in morphology will be negligible, because the 
pit will be filled in progressively with the same removed material. The change caused by the 
quarries will be moderate.  During operation, the formation of heaps of coarse and fine tailings 
will cause a change that is considered as moderate. 
 
Air. The study has developed a modelling tool (AERMOD Version 07026) to assess impacts 
that include the production of particulate material, combustion gases and detonation gases.  The 
impacts were considered low, except for the quarry extractions and the construction of an 
industrial road, which were considered as moderate in magnitude.  For the construction stage, 
the generation of particulate material caused by road transport was also considered as moderate 
in magnitude. 
 
Noise Pressure. The model CadnaA (Computer Aided Design Noise Abatement, version 
3.5.119) shows that the areas with greater noise pressure will be those of the quarries and the 
proposed port area.  The effect in Puerto Rico will be lower, as such the impact has been 
considered of low magnitude.  For the operation stage, impacts caused by the transport of the 
concentrate, either by a conveyor belt or by Bi-Tren trucks, were considered of low magnitude. 
 



 

 

Freshwater. During the operation stage, the generation of sediment and the use of infrastructure 
were considered to be the environmental aspects that cause impacts.  Due to the increase of 
population of the city of Sechura, there will be an increase in the volume of sewage. To 
counteract this impact, the existing sewage oxidation pond will be expanded or, if necessary, a 
new treatment plant will be built. 
 
Seawater. Impacts related to the generation of sediments during the construction of the trestle in 
the port area have been considered of low magnitude.  During the operation, the generation of 
sediments due to traffic in the port has been considered of negligible magnitude.  The change of 
ballast water will be carried out in the open sea. 
 
Groundwater Level. During the operation stage, the pit dewatering will be the activity with 
most impact on the groundwater level, because its specific purpose is lowering the water level to 
allow safe work in the pit.  The impact caused by dewatering the pit has been considered of low 
magnitude, and the demand will be of short term. 
 
Groundwater Quality. During the construction stage, the impacts on the groundwater generated 
by the production of concentrate (and by the effluents sent to the evaporation ponds) have been 
classified as having low magnitude.  During the operation stage, the impacts on the groundwater 
quality caused by the generation of effluents and drilling muds are considered of low 
magnitude. 
 
Terrestrial Habitats.  These may be impacted by the generation of particulate material, 
generation of waste rock, generation of solid residues and generation of vibrations.  The impacts 
caused by these aspects have been considered of low magnitude.  During the operation stage, 
the aspects related to the impacts on terrestrial habitats are fewer and less important. 
 
Marine Habitats. The related impacts are the generation of sediments during the construction of 
the trestle in the proposed port area. This will be a short-term activity and with low generation 
of sediments; therefore, this impact has been considered of low magnitude.  During the 
construction stage, the impacts will include the generation of sediments, generation of solid 
residues, generation of particulate material, use of urban infrastructure and generation of 
effluents by ship loading.  All these impacts were considered negligible, because the levels of 
residue generation will be low and there will be no effluents entering the bay. 
 
Biological Components  
 
Vegetation.  The greater impact on vegetation is related to the construction of the industrial road 
and quarries.  Taking into account the plant density found in the study area, the magnitude of 
this impact has been considered low.  During the operation stage, the environmental aspects that 
may cause impacts on flora are fewer and have lower intensity, because the construction has 
been completed and the operation area would have no vegetation. 
 
Terrestrial Fauna. Impacts on fauna that have been classified as moderate are those caused by 
the generation of noise, vibrations and dust powder (especially by the operation of quarries), 
which may make the animals migrate to other places.  The impact on the continental fauna was 
considered negligible for all tasks, except for the transport of concentrate, which was considered 
of low magnitude. 
 
Marine Fauna. There are no natural banks of Peruvian scallops in the quay area.  Amounts of 
residues and sediments are not considered significant; thus, the impact caused by these aspects 
has been considered as negligible.  The impacts caused by noise were considered of low 
magnitude.  Sea birds are sensitive to noise and will migrate to other places. 



 

 

Marine Fish. The impact on marine habitats and seawater quality caused by the introduction of 
sediments was estimated as low, therefore, the impact on the abundance of marine fish due to 
this issue has been considered negligible. During the operation stage, the main impacts will be 
related to ship docks and the use of infrastructure, all of which were considered negligible. 
 
Socioeconomic Component 
 

Negative Impacts 
Emission of particulate material, gases and odours due to the transportation of material will 
cause inconvenience to rancher families, inhabitants of Puerto Rico and Playa Blanca, and to 
salt workers during the construction stage, as well as during the operation and closure.  The 
generation of noise, vibrations, sediments and solid residues during the construction stage 
creates a perception of contamination. 
Construction of the pier will affect artisanal fishing during the construction stage as well as the 
marine traffic during operations. 
Removal of plant cover will affect the cattle ranching activities during the construction stage. 
Traffic disruptions, due to increased transit of vehicles, will affect the cattle ranching activity, 
especially during the construction stage 
Disease transmitters- The presence of sanitary landfills in the construction stage could 
potentially impact the health of the inhabitants.  In the operation stage, the sanitary landfill will 
be located in the mine area, so the effect on the health of inhabitants will be minimal.  
Increased Immigration to the city of Sechura will cause an increased demand for housing and 
increased delinquency and prostitution.   
Use of urban infrastructure - Increase of the use of health and education services, increase in the 
load of sewage.  During the operation, health and education services will increase but with 
lower intensity. 
Increase of social differences due to the presence of outside workers and contractors of the 
company. These differences will remain through the operation stage. 
Contract recession will lead to reduction in workers’ purchasing power. 
End of tax benefits will reduce income to local, regional and central governments after the mine 
closure.  There will also be an increase in unemployment after mine closure. 
 
Positive Impacts 
Opening of temporary jobs; the project will cause an increase of employment opportunities 
during the construction as well as operation, although the latter will be at a lower scale. 
Increased immigration will increase the availability of products and services during construction 
and operation. 
Use of urban infrastructure - increased demand for drinking water, telecommunications and 
energy, during construction and operation may result in improvements to the existing 
infrastructure. 
Payment of salaries to workers and suppliers will help to boost local economy, payment of 
social benefits to workers, increase of social security. 
Payment of taxes and/or generation of foreign currency - there will be an increase of taxes to the 
local, regional and national government, during the construction stage and especially during the 
operation stage. 
Spread of information on the project - positive expectations will be created during the operation. 

 

CONTROL MEASURES 

Measures taken to mitigate impacts vary according to the physical, biological and 
socioeconomic components of the project.  A summary of these measures is provided below. 



 

 

A controlled blasting process will be carried out in order to control emissions of detonation 
gases.  The generation of vibrations due to blasting works will be attenuated by controlled 
blasting procedures during the construction stage with the use of quarry material.   
To control particulate material, it was decided to water the road and other work sites with 
seawater.  The conveyor belts will be covered.  Air monitoring will be carried out continually, 
during both the construction and operation stages. 
To control noise levels, preventive maintenance of machinery and equipment will be carried out 
and isolating barriers will be placed around electrical generators and compressors. Vehicular 
traffic will be restricted to authorized roads And the use of vehicle sirens will be forbidden. 
Waste rocks, as well as solid residues, will have an area for disposal. 
To control sediments, mitigation measures will be implemented in areas with slopes greater than 
5% and alongside of watercourses.  Activities that disturb the sea floor will be limited as much 
as possible. 
For domestic liquid effluents, septic systems with ground infiltration will be established. 
Road crossings for cattle will be established and equipped with signals.  Vehicles and 
machinery will be properly maintained to reduce the emissions of combustion gases. 
In the event that it is necessary to remove trees, a reforestation program will be implemented in 
the vicinity of the area to compensate for the loss incurred.  To protect wild fauna, hunting or 
capture of wild animals will be forbidden, and a monitoring program will be developed.  The 
use of authorized roads will be regulated by the company’s environmental department. 
To protect the archaeological remains or sites of interest, the delimitation and signage of 
identified archaeological sites will be done in coordination with the National Institute of Culture 
(INC).  If archaeological remains are found, the work will be stopped, and the remains will be 
salvaged in coordination with the INC. 
A groundwater monitoring program will be implemented in the pit to prevent exceedance of the 
design levels or the pumping rates.  Water from the pit will be disposed off in the evaporation 
pond. The same will happen to the water extracted from the fine effluents stored in the tailings 
ponds of the mine. 
Diversion channels and protection dikes will be built to direct rainfall waters, especially in an 
event of an El Niño phenomenon. 
To prevent loss of material and spillage of concentrate, the transportation trucks will be covered 
with canvas. Any lost material will be picked up, and the area cleaned up.  
 
Social Management Plan 
The Social Impact Study allowed for the detection of the possible effects of the activities of the 
Bayóvar Project on the socioeconomic environment for which management measures were 
established by means of different Social Programs.  Such programs have been considered within 
the essential core of the Social Responsibility Policy of the company. 
The increase in population will cause impacts such as the saturation of health services and a 
potential increase in diseases in the Area of Direct Influence, as well as the increase in the 
volume of solid residues.  Management measures have been provided for, such as sensitization 
programs in preventive health, support to the Ministry of Health in preventive health programs 
oriented to prevent sexually transmitted diseases (STD), enhancement of health infrastructure 
and recruiting new personnel to increase the capacity and services for medical care, sensitization 
and preventive health campaigns, and implementation of a health program for local or non-local 
employees.  There will also be an environmental education program in managing solid residues, 
the elaboration of the profile for constructing a sanitary landfill and a drinking water and 
sewage sanitation plan. 
 
Social Management Plan for Economic Impacts  
There are potential economic impacts that the company could cause in the construction, 
operation and closure stages.  For that reason, a social management plan has been designed to 



 

 

provide training in the preparation of projects for agencies and individuals, implementation of a 
work retraining program, and creating employment. 
 
Social Management Plan in the Social and Cultural Order 
During the construction, operation and closure stages of the Bayóvar Project, the general 
discomfort in the people and the creation of the perception of contamination have been 
identified as impacts.  To reduce these impacts, information workshops on safety and 
environment will be carried out as management measures.  It has been considered to promote 
recreational activities, training and sensitizing campaigns related to values and ethics, support 
programs (reading, art, research) to promote and carry out cultural and sports events, to build 
the organizational capacity of neighbourhood committees, to equip police stations, and to carry 
out capacity-building workshops for women.  
 
Social Responsibility Policy 
The company agrees that the local and regional environment on which it has influence requires 
support, due to the economic conditions of the population.  
The company, together with its financial contribution, may contribute by introducing more 
modern elements in its project management system, which will allow more order and 
quantification of the results of the implementation of the social programs. 
To monitor the compliance with the set goals, the Community Relations Area will annually 
perform a social balance evaluation of such a plan to assess the progress and to gather the 
participative contributions of the local population.   
The programs that have been considered essential in the Social Responsibility Policy of the 
company are summarized in five basic guidelines: communication, infrastructure and public 
facilities, strengthening of human and social capital, care of people and citizen security.  From 
these five basic guidelines are derived 11 social program and their respective subprograms.  

 

CONCLUSION 

The EIA of the Bayóvar Phosphate Project was approved by the relevant authority (General 

Directorate of Environmental Affairs of the Ministry of Energy and Mines) on April 17, 2007.  
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