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This report summarizes the most relevant aspects of the document "Update of the Initial
Environmental Study" (EAE) EBISA (2008) carried out for the Chihuido I Multipurpose Project.
The objective of the document was to incorporate the project documentations made after
2008.
The chapters that make up the mentioned report are listed below:
Chapter 1 General introduction
Chapter 2 Institutional Legal Framework
Chapter 3 Project Description
Chapter 4 Environmental Diagnosis
Chapter 5 Impact Identification and Weighting
Chapter 6 Mitigation Measures and Guidelines of the Environmental Management Plan
Each chapter in this Executive Summary contains all the items developed and has also
incorporated the name and numbering of the Annexes attached to the Main Body of the report.

CHAPTER 1
1. GENERAL INTRODUCTION
1.1 Purpose
This report contains an update of the Initial Environmental Study (EAE) of the Chihuido I
Multipurpose Project published in 2008, which was carried out by the company Binational
Energy Ventures (Emprendimientos Energéticos Binacionales Sociedad Anónima, EBISA, a
state company owned by the National Government that acted within the framework of the
agreement signed between the Province of Neuquén and the Secretariat of Energy, National
Government).
The update developed in this report was made by SORS S.A. by request of the Awarded
Consortium.
The final report of the EAE EBISA 2008 includes six chapters:







Introduction
Institutional / Legal Framework
Description of the Project
Natural, Anthropogenic and Environmental Diagnosis
Impact Identification and Weighting
Environmental Management Plan Guidelines and Mitigation Measures

This extension is based on various sources such as environmental studies, activities and
standards issued after 2008, namely


Environmental Legal Digest (KPMG, SORS SA, 2016).



Permit procurement system (KPMG, SORS SA, 2016).



Tender document and offer by the Awarded Consortium (Helport SA et al.) considering
principal, additional and environmental mitigation and compensation works.



Minutes of workshops, meetings and agreements with the community and other
stakeholders related to the project.



Environmental risk worksheets (SORS SA, 2016).



Assessment methodology for impact identification of the environmental offer by the
Awarded Consortium (Helport SA et al., 2014).



Assessment methodology for impact of extra high voltage lines of the environmental
offer by the Awarded Consortium (Helport SA et al., 2014).



Assessment methodology for impact of road and electric power infrastructure of the
environmental offer by the Awarded Consortium (Helport SA et al., 2014).



Assessment methodology for cumulative impacts developed at “Environmental impact
methodology adjustment to environmental offer” (SORS SA, 2018).



Assessment methodology for greenhouse gas at “Environmental impact methodology
adjustment to environmental offer” (SORS SA, 2018).



Environmental Management Plans for environmental mitigation and monitoring and
mitigation and social control developed at the environmental offer by the Awarded
Consortium (Helport SA et al, 2014).



Annual Monitoring Plan (PAM) for Water Quality developed at the environmental offer
by the Awarded Consortium (Helport SA et al., 2014).



Emergency Action Plan (PADE) developed at the environmental offer by the Awarded
Consortium (Helport SA et al., 2014).



Cultural Heritage Action Plan developed at the environmental offer by the Awarded
Consortium (Helport SA et al., 2014).



Annual Monitoring Plan for Fish Resources developed at the environmental offer by
the Awarded Consortium (Helport SA et al., 2014).



Comprehensive Resettlement Plan (PIR) of the population developed at “Notes on the
Chihuido I multipurpose project”, EMHIDRO (2013).



The Natural Heritage Preservation Plan includes the creation of the Compensating
Protected Natural Area developed at “Notes on the Chihuido I multipurpose project”,
EMHIDRO (2013).



Environmental Management Plans developed at “Environmental impact methodology
adjustment to environmental offer” (SORS SA, 2018).

1.2 Contents of the Updated Environmental Impact Study (EIS) for Chihuido I
This update report includes the following sections:
Chapter 1: General Introduction
(this introduction)
Chapter 2: Institutional / Legal Framework
This chapter includes a description of Argentine environmental laws, at both national and
provincial levels and of labor laws, as compared to 2008 statutory summary developed at
EBISA (2008), as well as the description of the permit system related to the Project. Spanish
and English annexes have also been incorporated.
Chapter 3: Project Description
This chapter contains a comparison between the project assessed under the Initial
Environmental Study (EAE) by EBISA (2008) and the project subject to tender in 2014, the
description of the main structural works, complementary works, and mitigation and
compensation strategies for environmental and social impacts. Annexes include Drawings of
the main works to be executed.
Chapter 4: Environmental Diagnosis

This chapter provides a summary of the Physical, the Biological, and the Anthropogenic
Environments of the project site area. Results of the activities carried along with the population
of surrounding communities and other stakeholders impacted by Chihuido I Project were also
included within the anthropogenic environmental scope.
In connection with the human or anthropogenic impact, we have summarized the activities
performed with village residents, consisting mainly of workshops and meetings, whose
certification is provided through minutes and agreements that are enclosed in Spanish and
English versions as Annexes.

Chapter 5: Impact Identification and Weighting
This chapter contains a summary of the Executive Environmental Study (EAE) performed by
EBISA in 2008. The methodological proposal for the Impact Identification and Assessment of
EIA (Environmental Impact Assessment) and the Environmental Offer (Helport et al., 2014) is
described under this chapter.
The methodologies for environmental impact assessment of additional works performed for
Chihuido I are also included here, e.g. Electric Transmission Lines and Roads.
Moreover, cumulative and synergistic impacts, and Greenhouse Gas assessment
methodologies have also been described here.
Chapter 6: Mitigation Measures and Guidelines for the Environmental Management Plan
This chapter provides a general description of the Environmental Management Plan, including
its purpose and scope, the risks involved and the stages throughout the whole project life
cycle. An introductory summary of the programs proposed by EBISA (2008) and those added
by the Awarded Consortium (Helport SA et al.) for the offer (2014) and in later stages is also
included.
The incorporated programs are separated into two groups, referred to as Mitigation and
Environmental Monitoring, and Mitigation and Social Control.
A set of Plans related to specific methodologies and developments, Emergency Action Plan
(PADE), Annual Monitoring Plan (PAM) for Water Quality, Cultural Heritage Action Plan,
Annual Monitoring Plan (PAM) for Fish Resources, and Comprehensive Resettlement Plan
(PIR). Spanish and English versions will be provided of the plans that will be enclosed as
Annexes.
1.3
Objectives, Location, Need to perform the Work and main characteristics of
Chihuido I
Chihuido I has the main objective of regulating the Neuquén River flows in order to:
 Control floods
 Ensure the provision of water for human consumption, irrigation or industrial use, in
the dry season
 Generate electric power
In this way, the project is intended to increase downstream safety in the face of extraordinary
floods in Neuquén River, secure water supply during dry periods, and contribute to the
generation of electric energy and to supply to the Argentine Interconnection System (SADI).

Chihuido I Multipurpose Project is located in the middle reach of Neuquén River in the province
of Neuquén. Neuquén River collects waters from mountain slopes of the Andes range from
parallel 36º to 39º.
The project site is located 5.5 km downstream of the confluence of Neuquén River and Agrio
River. Geographically, the area where Chihuido I Project will be deployed is approximately
38°24'03" South latitude, and 69°39'39" West longitude, within the area known as Comahue
Region, north of the Argentine Patagonia.
Chihuido I is a multi-purpose facility consisting of a concrete (upstream) face rock-fill (gravity)
dam (CFRD) of 105 m in height with respect to the foundation. The power house at the foot of
the dam will have 4 turbo-generators totaling 637MW of installed capacity, a 6-span spillway
capable of evacuating 25,000 m3/s and a reservoir of 186 km2 area at maximum elevation.
The project will also include important resettlement works, a power transmission system and
new access roads to the construction site and settlements.
Chihuido project has been developed over 50 years, and underwent a large number of
modifications to adapt it to changes in environmental and conceptual criteria. The most
significant changes include the following:
• Lower reservoir level by 50 meters, to reduce flooded areas and resettlement of surrounding
communities and infrastructure.
• Decrease installed capacity to reduce downstream impact, thus changing from a peak
operation to a semi-base operation.
• Reserve part of the volume of the reservoir for regulation of Neuquén River floods, in order
to protect downstream villages.
• Incorporation of the Comprehensive Resettlement Plan (PIR), to provide full and effective
response to the population settled within the area of influence.
• Maintenance of a minimum flow to ensure the supply of potable water, water for irrigation
and industrial use, and the environmental flows.

CHAPTER 2
2. INSTITUTIONAL LEGAL FRAMEWORK
Introduction
Legal and institutional information in Chapter 2 appearing in the Executive Environmental
Study (EAE) drafted by EBISA in contains the development of standards applicable to the
project at various levels. It is worth mentioning that Argentina has a Federal System of
Government, which entails a decentralization of power at Federal and Provincial levels.
For the EBISA chapter the following legal sections have been considered:
I.
II.
III.
IV.
V.

General Regulatory Framework at Federal level.
General Regulatory Framework at the level of the province of Neuquén (seat of the
Chihuido I dam).
Environmental regulations specific of water resources.
Biodiversity.
Hydroelectric power generation.

Sections listed above develop the standards corresponding to each subject.
Moreover, EBISA legal chapter (2008) has an extensive annex titled Record of Applicable
Standards, containing aspects of the Federal jurisdiction, occupational health and safety,
fuels, waste, PCB’s, etc., and other duties emerging from provincial laws, such as hazardous
materials, electric power, flora and fauna, native peoples, water and soil, among others.
While the treatment has been thorough at the Executive Environmental Study (EAE), an
update was required after some time. A document called Environmental Legal Digest was
issued, a summary of which appears at the subparagraph 2.1 below. (Annex 2.1, Chapter 2,
EBISA (2008), available in Spanish).
2.1 Environmental Legislation (Environmental Legal Digest)
As already mentioned, Chapter 2 of EAE was updated in 2016 as the Environmental
Legislation Digest. Additions included relevant aspects such as the legal framework on
Occupational Health and Safety, International Conventions subscribed by the National State,
and recent laws related to the environment.
This 2016 document includes regulations in force that had been discussed on Chapter 2 of
the EAE EBISA 2008.
The Environmental Legislation Digest has focused on three chapters: Federal Environmental
Legal System, Environmental Legal System at the province of Neuquén, and Legal System
on Occupational Health and Safety.
In the first chapter aspects of the National Constitution, the General Law on the Environment,
International Treaties subscribed by the National State and legislation on natural resources
are discussed.
The second chapter covers provincial (local) legislation, including binding Federal Standards
and those pieces of legislation issued by the province related to environmental matters.

The third chapter describes the main regulatory Federal and Provincial instruments on primary
and secondary prevention, as well as workers’ health and safety (Annex 2.2, Environmental
Legislation Digest, available in Spanish and English).
2.2 Environmental and Social Permits
Approval of Environmental and Social Permits of the Project in the Province of Neuquén is
given by the Environmental and Sustainable Development Secretariat (SEAyDS), which is the
Authority of Enforcement (AA). The process consists of a series of administrative and technical
steps that should be complied with to meet provincial regulatory requirements.
The main law regulating permit procurement is the Environmental Law No.1875/90 of the
Province of Neuquén, its amendments and Regulatory Decree No. 2656/99 with its Annexes
II, III, and IV.
2.2.1 Procedure for Project approval by the Authority of Enforcement
Figure 2.1 describes the steps for Project approval by the Authority of Enforcement, identifying
those environmental procedures already done vs. those still to be carried out.
Figure 2.1 Procedure to submit the Project for approval by the Authority of Enforcement.

Source: KPMG (2016)
2.2.2 Steps already taken
Detailed information of steps already taken appears below, in sequential order.
Drafting the Executive Environmental Impact Study
The National Energy Secretariat and the Ministry of Public Companies of the Province of
Neuquén have initiated the drafting of the Executive Environmental Impact Study (EAE), a
reference study aimed at identifying possible environmental and social impact of the Project.
Consultation with the Communities
In order to secure the participation of parties involved in the Project, a series of consultations
were conducted with residents of settlements that will be affected by the Project: Quili Malal,
Agrio del Medio, Bajada del Puente, Villa del Agrio and Bajada del Agrio.
Consultations were also held with the native Mapuche population (Comunidad Cheuquel) in
the area of the Project, intended at respecting their identity, their rights, as well as issues

related to property, economic activities and other aspects in connection with the protection of
the cultural heritage of their community.
The main result of the consultation was the celebration of agreements with the affected
communities listed below, such as Mapuche Cheuquel:
Agreement with Quili Malal (April 11, 2008)
In the presence of neighbors from Quili Malal, Bajada del Agrio and Agrio del Medio
communities, the area known as El Bolsico was established as the place for the resettlement
of the new village of Quili Malal. The new spot is 4 km south of the current location, on the
banks of the future dam (Annex 4.2.1, Chapter 4 of this Report, available in Spanish and
English).
Agreement with Mapuche Cheuquel community (December 1, 2008)
The agreement formalized the compensation terms for the effects caused by the Project on
the Mapuche Cheuquel Community, and included the assignment of a new track of land in the
Cañadon Rojo area, as a reparation for the productive land likely to be flooded (Annex 4.2.7,
Framework Agreement, available in Spanish and English).
The Framework Agreement subscribed by the Federal State and the Province of Neuquén in
2013 concluded that the agreements reached with the affected communities would remain
effective (Annex 2.3, Framework Agreement, available in Spanish and English).
Public Hearing
On June 24, 2010 the Public Hearing of the Chihuido I Multipurpose Project was held at the
seat of the Quili Malal Development Commission.
Following guidelines established by law, public announcements were made prior to the
gathering of Public Hearing. In this regard, open invitations and public notices were published
at mass media (Annex 2.4, Open Invitations to Public Hearing and Annex 2.5, Notices of Public
Hearing, available in Spanish and English).
Entries for the Public Hearing surpassed 300, including Quili Malal residents and people from
neighboring communities, representatives of professional associations, NGO’s, and
representatives from federal, provincial and municipal governments. A total of 23 participants
took the floor at the Public Hearing; making presentations and voicing out their comments
(Annex 2.6, Public Hearing, available in Spanish and English).
Ratification of environmental feasibility
In 2015 EMHIDRO S.E.P. requested from the Province of Neuquén Environmental and
Sustainable Development Secretariat (SEAyDS), the ratification of Chihuido I Project
Feasibility. Environmental feasibility was ratified through Resolution (SEAyDS) No. 325/15
(Annex 2.7 Ratification of Environmental Feasibility, available in Spanish and English).
Drafting the report to request Environmental License
In 2015, a report was submitted before the Environmental and Sustainable Development
Secretariat (SEAyDS) summarizing the results of the previous steps, for its consideration.
Obtaining the Environmental License
According to the report submitted, the office of the Environmental and Sustainable
Development Secretariat (SEAyDS) issued the Environmental License under Resolution No.
1082/15.

2.2.3 Steps not taken yet
The following development provides information about those steps still to be taken in the
Procedure.
Drafting the Environmental Impact Study (EIA)
To comply with environmental regulation procedures, an Environmental Impact Study (EIA)
will be conducted.
The main purposes of the study are as follows:
-

Formulate the Statement of Impact that will define future environmental impact as
related to the Project and include a section with those items mentioned on Annex III of
Regulatory Decree No. 2656/99: Executive Summary, Project Location, Description
and analysis of the Natural and Socioeconomic Environment, Identification and
Environmental Effects.

-

Provide details on the Environmental Management Plan (PGA) that should be
conducted as part of the Project development that will become a part of the
Environmental Impact Study.

To facilitate the process of permit procurement, the law allows the drafting of an Environmental
Impact Study by sections.
The partial type of Environmental Impact Study to be submitted is defined according to the
kind of work (roads, high-voltage networks). According to law, these works might correspond
to an Environmental Report or an Environmental Impact Study.
The main difference between them is that the former has a more restricted scope to be
developed and must be done within a shorter period. Annexes IV and V of Provincial Law No.
1875/90 establish the kind of information to be developed, requiring the drafting of an
Environmental Report or an Environmental Impact Study, respectively.
After the study of particular kind of works has been drafted, it can be submitted before the
Enforcement Authority (AA) for approval. If approved and as a result the permit is granted and
the documents required for the particular kind of works are issued, the company may start the
respective works without having to wait until the whole Project is approved.
The Final Environmental Impact Study encompasses different kinds of impact, along with
Mitigation measures of the Project. Therefore, the Final Environmental Impact Study
comprises (i) the Statement of Environmental Impact which, as already mentioned, consists
of submitting a detail of impact related to every kind of works in the Project, and (ii) an
Environmental Management Plan (PGA).
Obtaining permits by sector
After an environmental impact study by sector has been drafted, the request to obtain the
permits will be submitted before the corresponding Enforcement Authority.
Permits by sector are the documents that must be obtained to perform different kinds of works
(road construction, deposits, etc.).
The preliminary list of authorities participating in the granting of permits by sector that must be
obtained is shown on Table 2.1.

Table 2.1: Main provincial laws and Enforcement Authorities (AA) involved in the granting of
permits.
Law

Enforcement Authority

Law
899
– Provincial Office of Water Resources. Analyze, grant
Province of Neuquén Water and supervise permits on the use of public water in
Code
every stage of works execution. It participates in the
granting of temporary and permanent permits. It
passes projects and authorizes water infrastructure
works (irrigation, protection works, channeling,
bridges, etc.).
Law
1875
– Environment
and
Sustainable
Development
(TO 2267/98) - Environment
Secretariat. Analysis and assessment of partial and
general Environmental Impact Studies. It grants
Environmental Licenses and analyzes, approves and
controls Environmental Management Plans in every
stage of execution of works and actions by the
Contractor.
Law
2184
–
Historical,
Archeological
and
Paleontological Heritage of the
Province.

Under Secretariat of Culture, Youth and Sports.
Assessment and approval of paleontological Rescue
Plans, drawings on rock, regional and historical
archeology, museums.

Law 2213 – Protection of Under Secretariat of Culture, Youth and Sports.
Natural Caves.
Law 2414 – Comprehensive Tourism Under Secretariat. It approves the
and sustainable development, Sustainable Tourism Development Plan and related
protection
of
Tourism works and activities.
Resources.
Law
2503
– Ministry of Territorial Development.
Access to Genetic Resources.
Law 2750 – Recruitment of Labor Secretariat. Job registration and control.
local labor.
Source: ENHIDRO S.E.P.
In view of the Province’s wide experience on permits of the kind described in Table 2.1, they
will not imply significant delay or project interruption in any stage of development, Preconstruction, Construction and Operation.

CHAPTER 3
3. DESCRIPTION OF THE CHIHUIDO I MULTIPURPOSE PROJECT
Introduction
The Initial Environmental Study (EAE) evaluated the Chihuido I project, under the conditions
developed until 2008 and afterwards, the project was continued until the tender processes of
the years 2013 and 2014. In this last year, the technical bid offer submitted by the “Transitory
Union of Companies” [“UTE”], i.e. the Consortium of Helport, Panedile, Isolux, Eleprint,
Hydroelectric Ameghino, Chediack was the winner of the tender, while the contract is in
progress now in March 2018.
3.1 Differences between the projects evaluated by EBISA 2008 and the one bided by the
Consortium in 2014
First of all, it should be noted that in EBISA 2008, the Chihuido I and Chihuido II projects were
considered, although afterwards the Chihuido I project was exclusively tendered. On the other
hand, in the year 2013, the provincial company EMHIDRO developed the Comprehensive
Resettlement Plan [PIR], based on the results of the Public Hearing and the agreements
established with the inhabitants of the area of influence. This Plan granted the resettlement
works to a much greater extent and scope than the foreseen in the 2008 EBISA study.
The main characteristics of the Project are:









The levels of the dam and the reservoir, the surface area of the reservoir and the
characteristics of the dam and the distribution of the main works (layout) do not have any
significant difference.
The installed power increased by 34% when the design changed from 3 vertical-axis
Francis turbine generators to 4 machines with similar characteristics. This change should
not harm the sequence of the downstream discharges, which will be limited by the plant
operation programs to ensure that a peak-load operation will not be done under low-water
conditions.
The spillway underwent a significant increase in design flow, which is equated to the
probable maximum flood [PMF]. This increase raises the dam safety levels. However,
irrespective of the increase in design flow to PMF, the admissible maximum discharge
remains unchanged, that is, it should be compatible with the operable and controllable
flows by the Cerros Colorados System, located downstream, so that the maximum
discharge should not exceed 12,000 m3/s; after the regulation (i.e. attenuation) of the flows
to be performed by the Chihuido I reservoir, in order to preserve the lives and the
infrastructures in occasion of extraordinary floods.
The design flow of the bottom sluiceway increases, which gives higher safety levels to the
dam in case of a depletion operation below the operating minimum.
The incorporation of the Comprehensive Resettlement Plan [PIR] for the 2013/2014 tender
gives these works a much wider scope and it implies a very significant investment.

These changes are not significant in almost all aspects of the project, and when they are, it is
in favor of the dam safety and/or the effectiveness and success of the resettlements.
3.2 Location

The project to be undertaken is located in the Republic of Argentina, in province of Neuquén,
as show in graphic 3.1
Graphic 3.1. Map of the Republic of Argentina highlighting the province and the location of the
project.

Source: Bid offer submitted by the Consortium (Helport, Panedile, Isolux, Eleprint,
Hydroelectric Ameghino S.A, Chediack, 2014).
This multipurpose project is located 5.5 km downstream from the confluence of the Neuquén
River and the Agrio River. The site is located in the Comahue Region, in northern Argentinean
Patagonia.
3.3 Objective
The main objectives for the management of the Neuquén River of the Chihuido I multipurpose
hydraulic project are the following:




Flood Management.
Securing the water provisioning for human consumption, irrigation or industrial use.
Electrical energy generation.

Therefore, the Project’s main objectives are to increase safety from the extraordinary floods
of the Neuquén River downstream, to improve water provisioning in the dry seasons and to
generate an electrical energy/power contribution to the Argentine Interconnection System
(SADI).

3.4 Background
The CHIHUIDO I multipurpose hydraulic project, emanates as a result from technical,
economic and environmental assessments, prepared from the 1960s by the former Agua y
Energía Eléctrica SE company.
Throughout a long process, the project has undergone major transformations, together with
new environmental requirements in accordance with the applicable rules at national and
provincial levels, requirements associated to society expectations in general and to
hydroelectric projects design criteria in particular.
Most significant changes related to the improvement of environmental conditions include:







The height of the dam, the reservoir level and the lake surface were reduced.
The power station changed from one that concentrated a full discharge over a very
short time, to a power station designed to supply power when water is discharged
during periods of low water levels.
Substantial investments were made to mitigate social and economic impacts.
Normal maximum levels were set at the Chihuido-I reservoir that varied from month to
month, based on the risk of an extraordinary flood.
The reservoir has volume regulation that is capable of significantly increasing the
minimum flows of the Neuquén River, which are extreme in nature

3.5 Content and the general characteristics of the investment project.
3.5.1 Main Civil and Electromechanical Works
The Project has a reservoir capable of substantially improving river flood controls and securing
minimum flow volumes for drinking, industrial and irrigation water requirements during dry
periods. In addition, it includes a 637-MW hydroelectric generation plant that will be
incorporated into the Argentine Interconnected System (SADI).
The project constitutes an embankment dam built as a Concrete Face Rock Fill Dam (CFRD)
with a volume of approximately 6.2 million cubic meters, a height of 105 m from the bottom of
the river and a crest elevation reaching 630 meters above mean sea level.
At the normal maximum level, the reservoir surface area will be 186 km2. The hydroelectric
power plant will be equipped with four 159.25 MW Francis turbines, which provide 637 MW of
installed power. Maximum turbinated flow will be 197 m3/s per turbine, producing a nominal
head of 89.5 metre. The Neuquén River mean annual flow at the dam site is approximately
300m3/s and the expected mean annual energy is 1750 GWh. The power plant will be
connected to SADI through a 500-KV Extra-High-Voltage (EHV) line connected to the Agua
del Cajón E.H.V. line. Relief works will include a gravity-type spillway, with six sector-type
sluice gates with a total width of 100.7 meters, sufficient to convey the probable maximum
flood. A 350 m3/s bottom sluiceway will be built on one of the two tunnels provided for river
diversion.
3.5.2 Permanent and Temporary Works
Workshops
Initially, a provisory workshop will be built in an area available downstream from the central
site location, to meet work performance needs.

Its purpose will be to support construction of industrial workshop and inspection facilities, as
well as the construction of its own facilities, such as offices, storerooms, warehouses,
workshops, laboratories, field workshops, cranes and the necessary utility systems. In
addition, secondary workshops, concrete manufacturing plants and equipment storage lots for
the most important Project works will be provided. The main workshop will be expanded
according to the requirements of different work stages. The workshop will be located two
kilometers from the site
Village
A permanent village will be built to be used by personnel engaged during the Project operation
stage. In addition, a temporary village will be built with capacity for all personnel living at the
site, including contractors, subcontractors, inspection and safety services as well as other
personnel. The average number is estimated to be 1,800 people and the maximum number
2,400.
Fields
In the area, natural quarries are located within a radius of 5 km, 10 km. and 15 km. from the
dam, and 7 fields of granular material and 6 fields of Fine material can be identified. These
will be analyzed by carrying out the necessary tests to demonstrate that the sand and gravel
meet the established specifications and are economically viable.
Electric infrastructure works
There is an electrical connection between the Switchyard at the Chihuido-I Power plant for the
Neuquén Energy Provincial Agency, of 33-kV and 13.2-kV medium voltage, and the
Transformer Station in the load center of the new Quili Malal (El Bolsico) settlement, via a 33
kV M.V. line.
The present electrical infrastructure will be removed, as it will be below the future reservoir.
The Bólsico 33/13.2-kV Transformer Substation will be built to supply power to the new Quili
Malal settlement.
Electric Power Transmission System
A 500-kV extra-high-voltage line will connect the Chihuido-I Transformer Station (500 kV) to
the Agua del Cajón node, covering an approximate total length of 160 km. The trace was
proposed by the bidder and will be analyzed in the stage of the Executive Project, in an area
free of topographic accidents, preferably on flat land, in order to reduce right-of-way costs,
both during construction and operation and maintenance stages, and to minimize resulting
environmental impacts during these stages.
The power plant will be provided with a 500-kV one-and-a-half breaker scheme protection
station, with output fields for each generator transformer and a line in the direction of Agua del
Cajón. The Agua del Cajón Transformer Station will be adapted to become a one-and-a-half
breaker scheme protection station.

3.5.3 Environmental and Social Compensation and Mitigation Actions
Resettlement Process
The implementation of the Project and the creation of an approximate 18,600 ha reservoir will
require the resettlement of residents of the Quili Malal town as well as the Agrio del Medio,

Bajada del Puente, and Villa del Agrio villages, and also some farms attached to the town of
Bajada del Agrio, whose territory will be flooded.
Taking into account that it is important for the inhabitants of these towns to learn about the
process that will be taking place and that their active participation in such a process is required,
the construction of this important work has been continuously reported to the settlers since
January 2008.
Quili Malal
In the New Quili Malal, 81 homes will be built, together with a primary school with an attached
kindergarten and a joined special school, a secondary school, a Civil Registry, a Cultural
Center / Museum, a religious temple, a municipal warehouse, a Health Center, a Force
Detachment unit, a Cemetery, a horseback riding camp, a building for the Argentine Coast
Guards (“Prefectura Naval Argentina”], and a building for the Provincial Energy Agency of
Neuquén will be built. The urban area will have running water supply, a public lighting network,
gas supply and Photovoltaic systems. An Automatic Teller Machine [ATM] of “Banco Provincia
del Neuquén” and a sanitary landfill will be built.
Bajada del Agrio
Forty-eight (48) urban, rural and institutional dwellings, a built-in day care center and
kindergarten building, a "Special School", a "Secondary School", a "Temple", a "Municipal
Building", a Sub delegation of the “Instituto de Seguridad Social del Neuquén", a civil
protection building and a system for the evacuation, treatment and disposal of sewage will be
built. Also, an extension and remodeling of the "Hospital Bajada del Agrio”, of "Police Station
N ° 36", of the electrical distribution network and of the existing gas supply facilities will be
carried out.

Agrio del Medio / Villa del Agrio / Descent of the bridge
For the relocation of the population of the region Agrio del Medio / Villa del Agrio / Bajada del
Puente, an area of approximately 62 has. was designated to the south of the entry of the town
of Bajada del Agrio, for which flood defense works, the provision of services and road networks
with continuity to the existing ones will be contemplated. The work for the installation of a
“Banco Provincia” branch and a sanitary landfill will be carried out.
Productive development
For rural resettlement of Quili Malal, the development of a rural area of 300 ha has been
planned. The productive area of Bajada del Agrio will be a development of 90 hectares and
for the Mapuche community, Cheuquel in Agrio del Medio, rural development will be planned
of 20 ha.
Rescue of the Cultural Heritage.
A museum will be built in the New Quili Malal which will have as its object the exhibition of the
different elements of regional history, archeology, paleontology and rock art opportunely
rescued by the work teams dedicated to the preservation of the cultural heritage.
Natural Reserve
Furthermore, when the Chihuido I dam operation starts, its maximum elevation requirement
will be observed in order to minimize impacts on the 18,600 ha area of Flora and Fauna
habitats. Along with maintenance flow requirements and flow discharge (annual or seasonal)
plans, as well as dam reservoir cleaning works, have been established for that purpose.
As the main measure to compensate environmental impacts produced by the Chihuido I
Hydroelectric Project, the Province of Neuquén has decided to create a compensatory

protected area, according to the provisions of Provincial Law No. 2594, and the respective Bill
will be delivered to the Provincial Legislative Body in due time. Also, the reservoir will have a
31-metre free coastline area, which will be considered to be an area that is open to the public.
Road System Infrastructure
The proposed road infrastructure works are:









Dam Access (Relocation of Provincial No.10 Route), Section: No.14 Provincial Route
– Dam Connection.
El Bolsico Access, Section: No.10 Provincial Route – Dam Connection Relocation
Flood protection barrier. Bajada del Agrio Riverside Drive.
Relocation of No.14 Provincial Route – through No. 10 Marine Corps Regiment (RIM
10)
New Bridge on Covunco Stream and accesses.
Provincial No.14 Route, Section: New Location – Bridge on the Covunco Stream- Dam
Access Connection (No. 10 Provincial Route Relocation)
No. 14 Provincial Road, Section: Dam Access Connection (No. 10 Provincial Road
Relocation) – No. 40 National Road Connection.
Accesses to Cemetery, Farms, Fields and Cheuquel Community

Annexes
Annex 3.1: Initial Environmental Study- Emprendimientos Energéticos Binacionales SA
(EBISA), 2008 - Chapter 3 Project Description (in Spanish)
Annex 3.2: Selected Plans (in Spanish)
Plan
1
2
3
4
5
6
7
8
9
10
11
12

Source
Bid Specs.
Bid Specs.
Bid Specs.
Bid Specs.
Bid Specs.
Bid Specs.
Bid
Bid
Bid
Bid
Bid
Bid

Title
General Work Plant
Dam sections type
Longitudinal cross-section and landfill plant
Longitudinal cross-section and a hydroelectric power station
plant
Longitudinal cross-section and river diversion plant
Longitudinal cross-section and Plant of the bottom outlet
Main work Shed
Preliminary trace of LEAT 500 kV
Extension LEAT 500 kV Chihuido I
Dwelling Model
School Prototype
Road infrastructure

CHAPTER 4
4. ENVIRONMENTAL DIAGNOSIS
4.1 Summary of the Initial Environmental Assessment conducted by EBISA 2008
Chapter 4 of the 2008 EBISA Initial Environmental Study (EAE) develops a Diagnosis of
different aspects of the Natural Environment (Physical and Biological) and the Anthropogenic
Environment characterizing the area of influence of the Chihuido I Project with the objective
of obtaining those susceptible indicators of being affected by the activities derived from the
different stages of the project exploitation.
A description of the Natural and Anthropogenic Environments is included, covering the
following items:
Natural Environment:
 Physical Environment: Climate (Annex 4.3), Geology / Geomorphology (Annex 4.4), Soils,
Desertification, Hydrology, Hydraulic Works, Groundwater - Annexes available in Spanish


Biological environment: Flora and Terrestrial vegetation (Annex 4.5), Fauna (Annexes 4.6,
4.7, 4.8, 4.9), Important Conservation Areas (Annex 4.10), Natural disaster risks (Annex
4.11) - Annexes available in Spanish

Anthropogenic Environment:
 Study area, Administrative and political description, Demography, quality of life, and
socioeconomic aspects


Economic system: Transportation infrastructure (road, rail and air), Infrastructure for the
provision of basic services, Energy services, Irrigation systems, Community equipment



Cultural heritage (Annex 4.12, in Spanish)
(Annexes 4.1 y 4.2, Natural Environment Diagnosis – Physical and Biological
Environment- and Anthropogenic Environment, respectively, from The Initial
Environmental Study, EBISA, 2008. Annexes available in Spanish)

Methodological approach
With respect to the diagnostic methodology, the EBISA's Initial Environmental Study analyzes
from two aspects: (a) the reference framework, i.e. the space-temporal delimitation over which
presumably the project will produce the impacts on the environment or, conversely, the
environment on the project, (b) the selection of the set of variables of the receiving
environment likely to be affected by the project, and those affecting the project.
In order to define and select the factors of the receiving environment, the following criteria
were applied:
• To be representative of the affected environment and therefore of the total impact produced
by the execution of the project on the environment
• To be relevant, that is, carriers of significant information on the magnitude and importance
of the impact
• To be exclusive, that is, without overlaps or redundancies

• To be easy to identify both in their concept and in their assessment, based on statistical
information, cartography and / or field work
4.2 Activities and agreements made with residents and other stakeholders since 2008
The year 2008 was very active in terms of the agreements reached with the populations in the
area of the Chihuido I Project, and the related activities carried out with them. In 2015, a
ratification act was signed of the Agreement with the Cheuquel Mapuche Community in
December 1, 2008.
The Province of Neuquén, through the company EMHIDRO SEP, conducted a survey of the
inhabitants to be affected and surveys in order to know their response to Chihuido I Project,
their expectations, and their vision of the future prior to the new scenario, i.e. the project
completion.
Participation with stakeholders was done from the beginning of the process, considering all
the inhabitants potentially affected, and they were more and more involved as progress was
made in the Chihuido I Project. This participation was key to establishing the guidelines of the
most important socio-environmental aspects.
The social issue has been especially considered and approached with the affected population
on several aspects such as: labor relations and working conditions, involuntary resettlement,
compensation issues and commitments with the indigenous peoples (Cheuquel Community),
preservation and protection of cultural heritage, among many others.
One of the most relevant issues was identifying and selecting possible alternatives for
resettlement sites of the populations that are going to be affected and relocated: Quili Malal,
and the rural areas of Agrio del Medio, Villa del Agrio and Bajada del Puente.
To decide the area of location, a series of activities were carried out with the populations, such
as meetings, meetings, workshops, etc.
As part of the mentioned activities, 11 possible areas were initially considered and analyzed,
three of which were selected based on their aptitudes for irrigation and their proximity to the
current location of the inhabitants.
As a result of subsequent meetings with the affected communities, they finally decided that
the Quili Malal resettlement site would be in El Bolsico area, 4 km south of the current site and
on the coast of the future reservoir. The inhabitants of the remaining villages decided their
relocation would be in Bajada del Agrio.
The results of each of the activities carried out and the agreements reached with the
population are summarized below, arranged chronologically:
First Informative Meeting on the Chihuido Project I -11 April 2008. Quili Malal
This first informative meeting was about the alternatives of resettlement and the presentation
of the El Bólsico option as the most convenient one. The participants were: Authorities of the
Quili Malal Development Commission, Authorities of Bajada del Agrio, the Interjurisdictional
Authority of the Limay River Basins, Neuquén and Negro (AIC), Representatives of the
Chihuidos Management Unit, and neighbors of Quili Malal, Villa del Agrio and Bajada del
Agrio. In addition, the construction project of a potable water system for Quili Malal was
delivered to the community.

The present community members unanimously voted for their relocation in the area of El
Bólsico.
(Annex 4.2.1. 1st meeting, in Spanish and English)
First Workshop- June 25, 2008. Quili Malal
A first meeting of exchange of opinions was established according to the workshops for the
resettlement of Quili Malal. A general summary of the work and the impact of the current
productive areas on the Agrio River was made. Participants of the First Workshop were:
representatives of the Quili Malal Development Commission, professionals from the General
Directorate of Urban Infrastructure of the Undersecretaries of Public Works and Quili Malal
residents.
(Annex 4.2.2 Minutes of the 1st Workshop and 4.2.3 list of attendees, in Spanish and English)
Second Workshop - July 2, 2008. Quili Malal
The participants of the Second Workshop were: resident members of the work team of the
General Directorate of Urban Infrastructure of the Undersecretaries of Public Works and Quili
Malal residents. The community was informed about the characteristics of the dwellings that
will be built in the resettlement of Quili Malal, and work groups were organized to survey the
opinions and ideas of the rural and urban inhabitants about the dwellings, environments,
materials, siting, and other desired characteristics for the new settlement.
(Annex 4.2.4 Minutes of the 2nd Workshop and 4.2.3 list of attendees, in Spanish and English).
Third Workshop- July 30, 2008. Quili Malal
A visit was made to the El Bólsico land sector proposed for resettlement. The visit included
professionals from the Faculty of Agricultural Sciences of the Universidad del Comahue, which
would make up the group of advisors on the productive aspects in the sectors destined for that
use. The members of the work team of the General Directorate of Urban Infrastructure of the
Undersecretaries of Public Works, and the neighbors of Quili Malal also attended.
(Annex 4.2.5 Minutes of the 3rd Workshop and 4.2.3 list of attendees, in Spanish and English).
Fourth Workshop - September 17, 2008. Quili Malal
In the Fourth Workshop, the results of the work carried out at the Workshops were announced
by the Technical Team. The participants were: members of the work team of the General
Directorate of Urban Infrastructure of the Undersecretaries of Public Works and Quili Malal
residents. Two audiovisuals were projected explaining the progress of the tasks, and the
complete technical documentation of a dwelling was shown, as well as a draft of a zoning plan
for the urban area.
(Annex 4.2.6 Minutes of the 4th Workshop and 4.2.3 list of attendees, in Spanish and English).
- Agreement with the Cheuquel Mapuche Community - December 1, 2008. Mallín de los
Caballos, Department of Picunches

Members of the Directive Commission of the Cheuquel Mapuche Community, the general
coordinator of the Chihuido I and II Management Unit, and the Executive Director of the
Management Unit, met in order to agree on the compensation conditions for the impacts that
will be generated by the reservoir impoundment.
Mutual commitments and conditions were established to carry out a Productive Agricultural
and Tourism Development Program.
The provision of infrastructure was committed to develop a productive area of 20 ha in the
area of Cañadón Rojo, the construction of 5 single-family dwellings, a shed, a building to
house a Mapuche Culture Interpretation Center, a fishing and pier access on the river, all the
necessary infrastructure of energy, water, sanitary networks and road accessibility to the area.
Additionally, community commitments were established to join the Productive Training Plan.
(Annex 4.2.7 Agreement with the Cheuquel Mapuche Community, in Spanish and English)
- Agreement Ratification- February 21, 2015. Paraje Pino Hachado - Department
Picunches
The meeting participants were the members of the Directive Commission of the Cheuquel
Mapuche Community, members of the Community, and of EMHIDRO S.E.P (the Provincial
Society for Hydroelectric Projects).
The Community and EMHIDRO ratified in all its terms the Agreement of December 1, 2008,
which set out the conditions for compensation to the Community for the impacts of the
impoundment of the Chihuido I reservoir. (Annex 4.2.8 Ratification Act in Spanish and
English).
As a result of all the agreements, EMHIDRO in 2013 carried out the Comprehensive
Resettlement Plan (PIR), which details the works and actions to be carried out (Annex 6.4.1
to Chapter 6, available in Spanish and English).

CHAPTER 5
5. IMPACTS IDENTIFICATION AND WEIGHTING
5.1 Synthesis of the Expeditious Environmental Study Methodology (EBISA 2008)
Introduction
This section presents a summary of the methodology developed in the Initial Environmental
Study (Estudio Ambiental Expeditivo, EAE) EBISA, 2008, Chapter 5 Impacts Identification and
Weighing.
The analysis submitted is aimed at identifying the impacts of the Chihuido I Multipurpose
Project and weighting them in virtue of the information analysed, identifying and mapping the
environmental sensitivity areas, implementing alternative analyses and laying down guidelines
to be developed in the Reference Terms of the subsequent necessary studies after the design
stage of the Executive Branch.
The analysis sets forth an existing difference between impact and aptitude; while "impact"
refers to the relationships originating from the activity towards the environment, "aptitude"
makes reference to the relationships that originate in the environment and move towards the
activity, including natural risks (floods, seismicity, salinity, etc.).
Methodological Aspects
From the perspective of assessment, there are two types of environmental factors: quantitative
factors, that are subject to measurement because there are different measurement units
available; and qualitative factors, for whom there is no measurement unit available and nonquantitative assessment systems shall be utilised.
The impact value is often represented by environmental indexes or indicators, which constitute
a descriptive classification of a great amount of environmental data or information, whose main
purpose is to simplify information so as to make it useful for the decision-makers and the
general public.
Impact Analysis and Assessment Instruments Used
The existing instruments, such as cartographic overlays and Leopold Matrix for interactions,
among others, were complemented by the use of thematic lists developed in the available
bibliography.
- Environmental Sensitivity Maps
The environmental sensitivity of a territory is understood as the amount of critical elements
and their criticality level, when they are combined in a specific space linked to a particular
project.
The environmental sensitivity levels are specially reflected on a map that exhibits different
assessment levels, as a result of weighing those elements defined as critical. At a quantitative
level, assessment depends on the number of elements affected, the criticality degree based
on their nature, their location in relation to the project, the affectation time and the type of

measures to apply: very high sensitivity; high sensitivity, mid sensitivity; low sensitivity, very
low sensitivity.
The field of interest for the sensitivity study of the Chihuido I Multipurpose Water Use Project
corresponds to the reservoir's area specifically and the area indirectly affected by it.
Spatial Modelling for Environmental Sensitivity
The use of spatial models integrated into the analyses and the tools pertaining to a
Geographical Information System (GIS) allows for the obtaining of solutions to complex spatial
problems. The sequence employed for the development of sensitivity maps using GIS contains
the following phases:







Compilation of georeferenced data and information subject to georeferenced,
verification and adjustment.
Data processing in a GIS environment.
Setting of objectives and definition of the work scale for the susceptibility analysis.
Identification of significant variables for the susceptibility assessment.
Categorisation according to the variables criticality levels.
Conceptual modelling of the variables and the environmental sensitivity map.

Several of the significant factors identified in this study to generate the sensitivity map to the
scale of the specific area concerning the Project are detailed as follows: patrimony, urban and
agricultural land use; land aptitude for agriculture; recreation and touristic sites; metal and not
metal mining development; oil and gas wells; protected areas; equipment; and Unsatisfied
Basic Needs (UBN).
This Study also identified crucial factors for the development of the sensitivity map to the scale
of the Influence Area: Unsatisfied Basic Needs (UBN); unemployment; road infrastructure;
accessibility; land aptitude for agriculture; and educational and health-related devices.
The environmental sensitivity model categorises sensitivity according to an enumeration of
nominal variables depending on the response and variation capacity of the significant factors
or variables, based on their intrinsic characteristics and their interaction with the environment
in relation to the hydroelectric use project in question. This categorisation allows for the
establishment of a qualitative measurement scale that is based on the affectation degree and
the high, mid or low level of criticality.
Environmental Sensitivity Analysis in the Projects' area
As the nearby areas may also be affected in a structural or functional, temporal or definitive
way, it is also appropriate to assess the sensitivity of the Chihuido I project outside the specific
affectation area.
The Expeditious Environmental Study identified very high, high and moderate sensitivity
areas.
- Thematic Lists

The thematic lists available in the existing bibliography have been utilised as a guide during
the initial impacts identification and prediction stages of the studies. This has been particularly
of use for the definition of the interaction matrix rows and columns employed for the analysis
and assessment of the dam's impact on the environment. The thematic lists have additionally
turned out to be functional for the impacts pre-selection process, as a guide for the diagnosis
stage of the receiving environment included in the studies.
- Impacts Matrix
This study has adopted Leopold Matrix methodology. An impact matrix was developed with
the columns corresponding to the Project's actions that have an environmental implication,
and the rows corresponding to the receiving (natural and anthropic) environment
characteristics or factors which are susceptible of suffering an impact derived from the Project.
The intersections between the actions pertaining to the Project and the environmental factors
and characteristics considered allow for the visualization of significant cause-effect interaction
relationships or impacts. A graphical system was employed for the communication of the
impacts assessment analyses results.
Impacts Characteristics
An impacts assessment requires the development of a system for their valuation. The impact
value depends on the quantity and quality of the affected factor, its significance or contribution
to the life quality of the reference environment, the incidence or severity degree of the affection
and the effect's characteristics expressed by a set of defining attributes.
Thus, the following are included among the most important factors considered for impacts
analysis and valuation: direct and indirect effects and impacts characteristics (nature/sign,
magnitude, temporality, spatiality, reversibility, cumulative impacts, uncertainty, residual
impact, conflicts, effects of the environment on the project, mitigation measures).
A graphical system that matches each of the defined attributes has been adopted for the
implementation of the previously exposed criteria (Table 5.1 shows the references used for
impact weighing employed in the Impact Matrix).

Table. 5.1 References used in the Impact Matrix

Descriptive Memory of the Impact Matrix
The cause-effect interaction matrix requires the implementation of a technical memory that
shall contain a detailed description and discussion of the most significant impacts, those that
may represent a high uncertainty level or those effects that are shown as cumulative.
Alternative Analysis
The alternatives considered in said expeditious stage are mentioned; these were based mainly
on the reservoir's levels and the projects' construction or lack of construction.

Impacts on the Natural Environment
This section shows the impacts of Chihuido I and II water use implementation that can be
expected on the natural environmental components, according to the different Project stages:
pre-construction; construction; operation; and abandonment. Besides, the cumulative impacts
are herein considered as well as those of complementary and induced activities. As
mentioned, only that information corresponding to Chihuido I has been included.
Impacts on the Anthropogenic Environment
In this section, the study develops the impacts on the anthropic environment at each stage of
the Project (Planning and pre-construction; construction; operation; and abandonment), as
well as the impacts of complementary and induced activities.
Annex 5.1 contains Chapter 5 Assessment and Weighing of EBISA Impacts, 2008 (in
Spanish).
Annex 5.2 contains the Environmental Impact Matrix done by EBISA, 2008 (in Spanish and
English)
5.2 Proposed methodology for the Environmental Impact Assessment (EIA) presented
in the Environmental Offer by the Temporary Consortium (2014)
General Considerations
In the present methodology, the Environmental Impact (EI) shall be considered as the
alteration, modification or change in the environment or in any of its components as the result
of actions or activities stemming from the Project during a specific period and in an area,
compared with the situation with no action at all. The change or modification shall be positive
or negative.
The work to do shall be framed within the National Act No 25675, the Provincial Act No
1875/90 (2267/98 as amended), its Regulatory Decree No 2656/99, and other regulations.
The methodology shall be oriented towards concentrating all efforts in areas with significant
environmental impacts.
The potential environmental impacts shall be analysed according to typology of work. They
are listed below:
- Civil and Electromechanical Works (dam, spillway, intake, hydroelectric power plant, river
diversion structure and bottom sluiceway)
- Complementary Works (temporary settlement, tool shed, trailers and facilities, work
transportation, river diversion works, temporary roads, etc.)
- Works and actions for environmental compensation and mitigation
 Works of the Comprehensive Resettlement Plan
 Productive Development
 Protected Natural Area creation work (biotic component – fauna – terrestrial)
 Cultural Heritage
 Touristic Development
- Road and Electrical Infrastructure (the impact assessment methodology complies with Mega
II current regulatory requirements and it is developed in Annex 5.3, in Spanish)

- Electrical substation – 500kV extra high-tension line (the impacts assessment methodology
complies with current standard requirements and it is developed in Annex 5.4, in Spanish)
The assessment shall be performed on each of the works and in all the Project development
and abandonment stages (preconstruction, construction, operation and maintenance), framed
within rules and regulations applicable to each case.
Methodological Sequences
The methodology to develop shall involve the following sequential stages:
- Information
- Impacts identification
- Impacts characterisation (value assessment and classification)
- Results
The information will involve the detailed analysis of the Project technical documents in order
to extract:
- Identification of works and actions
- Spatial positioning of works and actions
- Definition of preconstruction, construction, operation and maintenance as well as
abandonment stages for each of the works
The “Scoping method” will be used to adjust the most relevant parameters for the study
development, and thus defining the scope and detail level of the assessment process.
Consultations will be done to the bodies concerned and to representatives of communities and
hydroelectric exploitation businesses in the area.
Regarding cumulative impacts, a methodology has been developed to determine whether
Chihuido I shall contribute to produce cumulative impacts on Valued Environmental and Social
Components. Annex 5.5 contains the development of the cumulative impacts methodology (in
Spanish).
The impacts identification of each of the works will be analysed in relation with its environment,
using the verification list method.
The analysis scale will be local or regional according to the component. The results shall be
shown in a spreadsheet, containing one axis for the listing of the biophysical and social
economic environment, and another for activities, sub-activities and potential impacts.
Impacts characterisation will be done by analysing the type or trend, into positive or negative,
and once this has been determined an assessment shall be done, being it quantitative when
there are numerical values or qualitative when an indicator must be used to measure impact.
Reference documentation on the topic will be used for indicators definition (Ledec, Quintero,
2003, et.al.)
Finally, a document will be written, which will include the results of the Project potential
impacts. This will make it possible to know actions and components to consider in the
Environmental Management Plan.

Instruments to use in each stage
In the information stage, a technical factsheet will be developed, which shall state the works
of the Project.
In the impact identification stage, a factsheet shall be developed, which will itemise activities
and sub-activities in each of the works typology and stage, which shall lead to impacts.
An impact matrix will be created based on the list of the work activities and sub-activities and
their cross-referencing with the environmental components itemised in the indicators.
A system shall be used for the qualitative impacts assessment; it will be based on criteria such
as character (positive or negative), disturbance degree, moment, risk of occurrence, territorial
extension, duration and reversibility. The total impact results from the aggregate of all values
assigned to the impact characteristics multiplied by its character.
Once the total impact matrix has been completed, the impacts will be classified. To this end,
they shall be classified into three categories, which represent impacts importance per
component, separating into compatible or low, moderate or mid, and serious or high.

NEGATIVE

NEUTRAL

-15

Severe

-9

Mild

0

Compatible

POSITIVE
15

9

Low

Mid

High

Summary of Environmental Impact Assessment results
The information resulting from the environmental impact assessment will be summarised in
factsheets for each of the works typology. A final integrated document shall be created, which
will contain all the results per works typology, including potential significant impacts (positive
and negative) of the Project. This will allow the identification of works and components with
higher degree of significant impacts.
Besides, the Greenhouse Gases (GHG) will be quantified in Chihuido I Multipurpose Water
Use Project area, which shall then be included as a section of this assessment. An ex ante
estimate and monitoring of emissions will be carried out, and their methodology shall be based
on the Standards for GHG measurement in reservoirs, developed by the International
Hydropower Association. It is important to bear in mind that the GHG emissions quantification
is the first step to efficiently manage and reduce emissions as required by the Performance
Standard 3 of the International Financial Corporation (IFC). The GHG quantification
methodology is added in Annex 5.6 (in Spanish).

CHAPTER 6
6. MITIGATION MEASURES AND GUIDELINES FOR THE ENVIRONMENTAL
MANAGEMENT PLAN
This chapter contains the description of the programs that will make up Chihuido I
Environmental Management Plan (EMP). The different stages in the programs development
are herein chronologically described and the main contents are shown in the annexes.
6.1 Content of the Environmental Management Plan in the EAE EBISA 2008
Chapter 6 in the Expeditious Environmental Study (Estudio Ambiental Expeditivo, EAE) of
EBISA, in 2008, contains an Environmental Management Plan proposal. The chapter, as well
as the study as a whole, deals with Chihuido I and II. The present report makes reference to
Chihuido I aspects only.
The different measures for prevention, mitigation and compensation were established from
the identified and weighed environmental impacts of Chapter 5 in the report aforementioned.
Thereon, the general guidelines for the Environmental Management Plan are set forth,
specifying 20 programs, plans and measures according to the following list:
1. Human Resources Training and Development Programme
2. Environmental Education Programme
3. Social Communication and Community Participation Programme
4. Social Promotion Programme
5. Health, Hygiene and Safety Programme
6. Institutional Strengthening and Municipal Support Programme
7. Environmental Management Programme
8. Environmental and Territorial Ordering Programme, including tourism promotion
9. Compressive Resettlement Plan (CRP)
10. Programme for Affected Communities Support
11. Cleaning of the Reservoir Area
12. Rescue and Preservation of Biotic Physical Environment
13. Rescue and Preservation of the Cultural Heritage
14. Mitigation Measures
15. Monitoring of Water, Air, Soil and Sediment, and Hydrogeology
16. Institutional Coordination Programme
17. Programme for Native Peoples Support
18. Landscape Protection Programme
19. Programme for Sensitive Habitats Protection
20. Programme for Banks Environmental Protection and Lakeside Management
6.2 Plans developed by EMHIDRO S.E.P (2013)
Emprendimientos Hidroeléctricos Sociedad del Estado Provincial (EMHIDRO S.E.P)
Company developed the Comprehensive Resettlement Plan (CRP) and the plans for the
Preservation of the Natural and Cultural Heritage, in 2013.
A summary of the Comprehensive Resettlement Plan is presented below, whose full text is
included in Annex 6.4.1. After that, the plans for the Preservation of the Natural and Cultural
Heritage are presented, whose full texts can be found in Annexes 6.4.2 and 6.4.3 respectively.

(Annexes available in Spanish and English)
6.2.1 Comprehensive Resettlement Plan
As the reservoir in Chihuido I Multipurpose Water Use Project will flood Quili Malal community,
Villa del Agrio, Bajada del Puente and Agrio Medio rural settings, and part of the lands
belonging to Mapuche Cheuquel community, some 300 people will be moved from their
current location to new areas suitable for housing and productive development. The
populations’ displacement aims at improving the life quality of the displaced population. As
from this Project onset, inhabitants’ participation has been included in all matters related to
this process, the new productive modalities and even in the definition of the type of housing
to build.
Quili Malal community will be resettled in higher and non-floodable lands, naming this new
location as Nuevo Quili Malal. Likewise, the three rural settings aforementioned will be moved
to a new destination called Bajada Del Agrio. Figure 6.1 shows the project area, where the
light blue part is the area to flood once the reservoir has been impounded, and the arrows
indicate the locations previously agreed upon with the populations to be resettled.
Figure 6.1. Localities and rural settings to resettle, and their new locations.

Source: Emprendimientos Hidroeléctricos Sociedad del Estado Provincial del Neuquén
(EMHIDRO S.E.P., 2013)
By means of an agreement with the inhabitants, the process of resettlement and new
environment design (housing and urban design) has been approached by prioritizing the
continuous dialogue with the involved communities at all times. Thus, before the Work Bidding
conditions development, regular workshops with the communities were carried out, with a view
to agreeing on the Project foundations with the settlers and building up a relationship and
dialogue that shall be preserved during all the dam construction process. On June 24th, 2010,
a Public Hearing was done at Quili Malal community hall, as it is the community with higher
involvement in the displacement. The objective was to democratize even further the whole
process. Several meetings with the Mapuche Cheuquel community were also set in order to
agree on the compensation for flooding part of their territory.
6.2.2 Preservation of the Natural Environment (EMHIDRO)

The future reservoir will modify the natural habitat of several species. Some of them will lose
important proportions of their habitat, some others will have to adapt to new conditions in it.
So, one of the measures for impacts compensation is the creation of a Compensatory Natural
Protected Area, which shall extend on 200,000 hectares, with the aim of guaranteeing the
conservation of local flora, fauna and avifauna. It is one of the few cases in the country, and
the first one in the region, in which a venture as this one considers the creation of a natural
protected area with these characteristics, following international guidelines for large ventures
environmental compensation.
6.2.3 Preservation of the Cultural Heritage (EMHIDRO)
With the aim of mitigating the impact on the cultural heritage in the area, different identification
and survey measures shall be adopted, which will enable rescuing the highest possible
amount of material for their later conservation and exhibition at local interpretation centers and
museums. The intended measures are:
-

Survey of history records and architectural structures.
Resettlement of cave paintings friezes
Curatorship and preservation of ethnographic, archaeological and paleontological
collections.
Setting up of exhibitions and museum scripts.
Value enhancement actions on material in museum and interpretation sites.

The construction of the future Quili Malal and Bajada Del Agrio museums is proposed, as well
as the construction of two interpretation sites, one of them nearby Chihuido dam and the other
located in Agrio del Medio, which shall exhibit the history of Native Peoples culture and world
view in the area.

6.3 Environmental Management Plan included in the awarded Consortium offer in 2014
Bid and later revisions
During the bidding process, which ended by awarding the Project to the consortium led by
Helport Inc., the presentation of a new methodological proposal was considered for a new
Impact Assessment Study (EIA), in accordance with the Executive Project of Works execution.
The awarded Consortium proposed an Environmental Management Plan (EMP), which is
firmly based on the Expeditious Environmental Study (EBISA, 2008) and on the
Comprehensive Resettlement Program (CRP), described in the previous section; though with
enhanced scope and amount of programs.
In the environmental offer submitted to the bidding process, some thirty programs (and subprograms) were included, divided in two groups: (a) Environmental Mitigation and Monitoring
and (b) Mitigation and Social Control.
Annex 6.1 Environmental Mitigation and Monitoring and Annex 6.2 Mitigation and Social
Control include the entire development of the Environmental Management Plan (EMP)
prepared for the offer submitted by the Consortium (Annexes in Spanish).
Annex 6.3 contains detailed plans on the sensitive subjects developed in Annex 6.3.1 Annual
Monitoring Plan (AMP) of Ichthyofauna, 6.3.2 Action Plan During Emergencies (APDE), 6.3.3
Annual Monitoring Plan (AMP) of Water Quality and 6.3.4 Cultural Heritage Action Plan
(Annexes available in Spanish and English).
In close consultation with the government of Neuquén and/or the corresponding authorities,
each player and organization that participates in the execution of the Environmental
Management Plan shall be identified for all the activities considered, both during the PreConstruction and Construction Stages and the Operating and Dismantling Stages.
A summary of the Environmental Management Plan (EMP) programs, grouped into
Environmental Mitigation and Monitoring programs and Mitigation and Social Control
programs is included below.
Environmental Mitigation and Monitoring
1. Monitoring of hydro-meteorological variables
2. Control of reservoir filling, operation start up and of impacts of the reservoir in operation
3. Hydrological Warning System
4. Water Quality Monitoring
5. Monitoring fish life, fishing control and fish farming programs
6. Sewage Water Cleanup Program
7. Industrial (special) Waste Program
8. Establishing compensatory reserves of areas and ecosystems lost in the area of direct
influence and programs for their conservation and management
9. Monitoring and control of insects, potential vectors of disease
10. Training in the adequate use of farming inputs and measures for soil conservation in the
area of influence.

11. Vegetation cleanup in reservoir basin
12. Establishment and control of a safety zone in the work area
13. Environmental education for construction workers and the community

Mitigation and Social Control
1. Contingency plans
2. Cultural Heritage Action Plan
2.1 Paleontological survey and rescue of vertebrates, invertebrates, and geology
2.2 Regional and Historical Archaeology
2.3 Rescue of rock art /cave paintings
2.4 Survey and rescue of regional history
2.5 Museums and Interpretation Centers
3. Recommendations about rescue and protection of cultural, historical and prehistorical
heritage in the area directly impacted by the project.
4. Comprehensive Resettlement Plan
5. Social communication and community participation
6. Steps oriented to the protection or indigenous people (Cheuquel community)
7. Education, primary health care and monitoring disease rates, including psycho-physical and
psycho-social health
8. Steps oriented to scenery protection
9. Monitoring social and economic rates and trends in relation to concerned populations
10. Occupational segregation in working camps, worker’s behavior, strict safety control
11. Environment, health and safety education and training campaigns involving workers
12. Training for facilitating the execution of Environmental Management Plan (PGA in
Spanish).

6.3.a Environmental Mitigation and Monitoring
1. Monitoring of hydro-meteorological variables
Objective:
The objectives of this program are to monitor hydrological and meteorological variables
necessary for the plant operation, and to make them available for AIC and the various
programs that require them (e.g. Hydrological Warning System and Contingency Plans).
Scope of the program and methodology:

The program includes the design and deployment of measurement networks, the provision to
AIC of the basin hydro meteorological data and information. It also includes streamflow
gauging campaigns, and rating curve fitting. At least ten measurements per year are to be
performed, covering different hydrological conditions, especially immediately after the
occurrence of high peak flows. At each measurement river cross section, the pairs of
concurrent gauged flow rates (Q) and water surface elevations (H) will be fitted with a rating
curve (HQ). Different equations are to be tested, a power law, a second order polynomial, an
exponential function, etc. Whenever a new HQ pair becomes available, the previously fitted
curve will be verified and possibly refitted with the inclusion of the new pair. For the
extrapolation of the rating curve, HQ pairs are to be computed beyond the measuring range
based on the cross section geometry and roughness, in order to check the validity of the
current curve. Frequent revisions will be made since rating curves may abruptly lose validity
due to changes in the cross section (erosion, deposition, vegetation growth in the banks, etc.).
The traceability of the different rating curves and their period of validity will be kept. Every new
rating curve will be submitted to AIC for acceptance and, only then, the re-computation of flow
rates from water surface elevations stored in the databases will take place, if applicable.
In accordance with the General Conditions of Contract (Title II - Chapter III, Annexes I and II),
the following variables will be measured at the dam site: reservoir water level, and weather
parameters including at least air temperature, solar radiation, precipitation, wind intensity and
direction, and pan evaporation. Additionally, at least 25 automatic telemetric gauging stations
(water stage and weather) in real time will be installed. Stations will be installed at safe
elevations, at least higher than those observed in the flood wave of July 2006.
Sampling and transmission frequencies will be defined during the development phase. The
precision and accuracy of the measured variables will be those of high quality sensors
available in the market. Detailed technical specifications will be stated in bid documents, at
procurement time.
The network will include a station on the Agrio River (Las Lajas), a station on the Nahueve
River, and two stations on the Neuquén River (Andacollo and Rahueco). The location of the
remaining stations will be defined as part of the development of this program, in coordination
with AIC. The stations will join the existing network, under AIC.
The facility will be equipped with satellite telemetry instrumentation (logger and transceiver)
compatible with the systems in use in AIC. The variables to be measured are, at least, river
surface elevation, precipitation, air temperature, relative humidity, wind intensity and direction,
and net radiation.
For the selection of instruments and their location, the following conditions will be prioritized:
(a) simplicity and robustness, (b) reliability and stability, (c) direct and easy readability, (d)
replaceability, (e) ease of access to the installation site, and (f) redundancy.
Consistent with the rest of the instruments in the monitoring system specified in Annex I
aforementioned, the network will be telemetric (i.e. data will be transmitted to a central station

on the dam site) in order to optimize the stages of measurement, processing and
representation of information, and to allow the setting of automatic alarms.
Gauging stations, instruments, hardware and software, and all related services will meet the
requirements specified in the aforementioned Annex for the monitoring system in regard to
organization of instrumentation work during installation, calibration, and verification of
acceptance or rejection criteria in the field, training of designated staff, and system operation
and maintenance.
In addition to the hydro meteorological stations, this program includes the procurement of
ADCP equipment for streamflow gauging (1 H-ADCP, and 2 conventional ADCP, with
catamarans), an ADV speedometer, two raft type boats and two 4WD pick-up trucks.
Stages and terms for action




Pre-construction: 12 months
Construction: 4 years
Operation: 15 years (Last year of the Construction stage overlaps the Operation)

Applicable requirements:
International Legislation:




United Nations Program Agenda 21.
The Dublin Statement (1993) on water and sustainable development
Environmental, Health, and Safety guidelines, International Finance Corporation (IFC).

National Legislation:






National Constitution (Art. 41- right to a healthful environment-, 43- collective action in
defense of the environment-, 75 subparagraphs 10, and 22- international treaties on
human rights-, 124- originary ownership over natural resources)
General Environment Act (LAG), Law 25675 (law of basic assumptions for an adequate
and sustainable environment management, preservation and protection of biology
diversity and sustainable development implementation).
Law 23896, clause I, II, III, IV, V. Inter-jurisdiction Basin Authority (AIC) and Dam Safety
Regulatory Agency (ORSEP). Water Management Act, Law 25688: Art 1 (preservation
and rational use of the water resource); Art 2 (creation of Basin Committees).

Provincial Legislation:


Law 1875 and Regulatory Decree (Arts. 1, 2, 7 Regulatory Decree 2656/99): guidelines
for the environmental preservation, conservation, defense and upgrade throughout the
territory of Neuquen.




Law 1651 Article 1º: Approval of the “Treaty for the creation of the Inter-Jurisdiction Basin
Authority”, Limay, Neuquen and Negro rivers”.
Water Code 899 – Regulatory Decree 790/99.

Related programs of the Environmental Management Plan
Linked to Hydrologic Warning System and Contingency Plans (particularly to Emergency
Action Plan, PADE)
2. Control of reservoir filling, operation start up and of impacts of the reservoir in
operation
Objective:
The objectives of this program are manifold: (a) to check that pre conditions are given prior to
the filling of the reservoir in order not to cause undesirable effects, such as an excessive
increase in the biochemical oxygen demand (BOD) by decomposition of vegetation, which
could impair the reservoir water quality for several years, (b) to support local public health
agencies in managing and preventing possible health problems linked to environmental
changes caused by the filling of the reservoir in the area of influence, and (c) to monitor the
occurrence of undesirable effects caused by the reservoir such as hydrostatic effects in
adjacent areas, slope instability, coastal erosion effects, and (d) to implement mitigation
measures.
Scope of the program and methodology:
During the process of reservoir filling, terrestrial ecosystems become wild aquatic ecosystems.
This transformation can produce changes in terms of terrestrial biodiversity.
The program will assess, prior to the filling maneuver, the degree of compliance with different
aspects: (a) unoccupied area, (b) land clearing and grubbing of the area to be flooded, (c)
removal of material from archaeological, historical and cultural interest, (d) removal of
equipment, dismantling of facilities, (e) decommissioning of fuel tanks, (f) debris removal, (g)
rescue of animals that could get caught in the temporary islands that are created, (d) soil
remediation, (e) ensuring the ecological flow downstream.
The concentration of dissolved oxygen in the reservoir water could fall below the levels
required for aquatic life, for a period of time. This undesired effect is reduced if the beginning
of the filling procedure coincides with the occurrence of a flood wave, even if it is an ordinary
one (of low return period), so this mitigation strategy will be performed.
After completion of the filling, potential adverse impacts are to be monitored and, if occurred,
mitigated. The rise in water level can cause an increase in pore pressure of the reservoir
banks, which can cause unstable slopes and landslides. The water table of neighboring lands
can observe an abrupt increase. Potential downstream impacts include increasing the

capacity of eroding the riverbed and coasts, and the potential land occupation of the
floodplains, fostered by the newly regulated flows.
Stages and terms for action



Construction: From the reservoir filling to development startup.
Operation: 15 years. (Last year of the Construction stage overlaps the Operation)

Applicable requirements:










Law 1875 environmental preservation, conservation, defense and upgrade. Related
Regulatory Decree 2656/99.
Article 2 of Law 25675 to prevent harmful or hazardous effects generated by anthropic
activities on the environment.
Executive Power Decree 239/99 determines that the Dam Safety Regulatory Agency
(ORSEP) is the enforcing authority and control agency of concession agreements of
hydroelectric developments of the National State as regards dam safety.
The subparagraph e) of the Inter-Jurisdiction Basin Authority treaty (AIC) establishes as
one of its powers that prior to the authorization for the undertaking of hydro energetic works
to be installed in the basin it shall pronounce in this regard, considering the purpose of the
statute. Prior pronouncement by the agency aims at assuring that the opinion of the region
is considered at the time of initiating the construction of hydro energetic developments with
great impact.
IFC Performance Standard 3: Resource Efficiency and Pollution Prevention
IFC Performance Standard 4: Community Health, Safety, and Security
IFC Performance Standard 6: Biodiversity Conservation and Sustainable Management of
Living Natural Resources

Related programs of the Environmental Management Plan
Linked to the water quality monitoring plan and to the reservoir basin vegetation cleanup
program.

3. Hydrological Warning System
Objective:
The objective of this program is to monitor the prevailing hydro meteorological conditions in
the basin and assess the forecasted one for the near future, in order to predict the generation
and propagation of flood waves, to track their evolution in time and space, and to notify the
interested parts. Parameters to be forecasted are peak flow, time to peak, instant of exceeding
different thresholds of interest, and duration above them. The main purpose is the prevention
of loss of life and injury to people and livestock and the alleviation of damage to property and

to the local environment. The forecasting of an impending flood is necessary in order to
provide timely warning to communities vulnerable to flooding and to facilitate the
implementation of non-structural measures for flood damage mitigation. Apart from forecasting
flood events, the regular provision of river flow forecasts and water levels at specific time
intervals for the management of water resources, the protection and maintenance of a
balanced aquatic environment, and the overall sustainable development of the region are
goals for the program.
Scope of the program and methodology:
The program will collect reliable hydro meteorological information of the basin, including river
surface elevation and discharge, reservoir levels, the prevailing and forecast weather, and all
other data necessary to assist the plant operators in achieving compliance with the Standards
for Water Management (39.4.1 and Annex II of the General Conditions of Contract, Title II Chapter III).
In particular, it will provide real-time inflows and outflows to/from the reach of the river where
the dam will be built, and allow instant communication with enforcement authorities. It will
make use of available databases (especially hydro meteorological), hydrological and hydraulic
modeling tools, deployment and graphing of results.
The program will also provide equipment, services and communication to keep linked the plant
operators with the Basin Authority, ENRE, CAMMESA, ORSEP and with the provincial civil
protection, in order to keep constantly running a network of alarms and communications
designed to warn of the occurrence of floods, flood waves and other hazardous events that
could affect the dam, the downstream reach, or the safety conditions in the basin.
The Hydrological Warning System will be designed and implemented in a structured fashion,
having at least the following subsystems:






Data Acquisition Subsystem: a real-time data collection system for receiving and
processing the relevant hydro-meteorological information (basically meteorological data,
discharge and water stages), for implementation and operational use. This information will
assist in the process of calibration, validation, verification of the models to be used, and in
the operational stage, as input to models and possibly to update state variables with
assimilation techniques.
Modeling and Hydrological Forecast Subsystem: responsible for operational mathematical
modeling in forecasting mode, including conceptual hydrologic models (both lumped and
distributed), hydrological and hydraulic models, and all other models to be implemented in
the design phase (for example, time series models, regression models).
Result Post-Processing Subsystem: it handles the processing of the results, including its
interpretation, graphing, tabulating, mapping, of different variables as flow and stage
hydrographs at various points of interest, inundation maps, etc.





Dissemination Subsystem: responsible for the preparation and transmission of messages
to identified users as the Basin Authority, civil protection agencies, ENRE, CAMMESA and
ORSEP.
Model Calibration Subsystem: involves the calibration of the models used by the warning
system. It has a significant initial participation in the development of the system, and
sporadic participation during operation (in recalibration or calibration of alternative
models).

Stages and terms for action



Construction: from the reservoir filling to development startup.
Operation: 15 years. (Last year of the Construction stage overlaps the Operation)

Applicable requirements:
International Legislation:


Agenda 21. Chapter 18, on protection of the quality and supply of freshwater resources.
Application of integrated approaches to the development, management and use of
freshwater resources.
 The Dublin Statement (1993) on water and sustainable development
 IFC Performance Standard 4: Community Health, Safety, and Security
National Legislation:







National Constitution (Art. 41, 75 subpar. 10, 12 and 22)
General Environment Act (LAG), Law 25675 (law of basic assumptions for an adequate
and sustainable environment management, preservation and protection of biology
diversity and sustainable development implementation), Art. 1.
Law 23896, clause I, II, III, IV, V. Inter-jurisdiction Basin Authority (AIC) gives an InterJurisdiction Basin Authority the responsibility in the management, control, use,
development and environmental preservation of a basin.
Decree 0239/99. Article 1. Creates the Dam Safety Regulatory Agency (ORSEP) within
the scope of the Natural Resources and Sustainable Development Secretariat (SRNyDS)
as a decentralized agency of the National State. It creates region c) Comahue (Provinces
of Rio Negro, Neuquen, Buenos Aires and La Pampa). One of the powers of ORSEP is b)
to assess the performance of concessionaires as regards compliance with dam safety
standards and related mandatory work, as set forth in concession agreements under its
jurisdiction, communicating results to the granting authority. At present ORSEP is within
the scope of the Public Works Secretariat (SOP), reporting to the Ministry of Federal
Planning, Public Investment and Services (MPFIPyS) (Conf. Decree 27/2003; May 27,
2003

Provincial Legislation:






Law 1875 and Regulatory Decree (Arts. 1, 2, 7 Regulatory Decree 2656/99) guidelines for
the environmental preservation, conservation, defense and upgrade defense and upgrade
throughout the territory of Neuquen.
Water code 899. Regulatory Decree 790/99.
Law 10452: Statute of the Inter-Jurisdiction Basin Authority, Limay, Neuquen and Negro
rivers (AIC).

Related Programs of the Environmental Management Plan
Linked to the Annual Plan of water quality monitoring (PAM).

4. Water Quality Monitoring
Objective:
The objective of this program is to conduct a permanent monitoring of the water quality of the
reservoir and the reaches of rivers in the surrounding area in order to detect as early as
possible deviations from the baseline conditions and trends of the aquatic ecosystem,
generated by the project, and thus take remedial actions or mitigation, collaborating with the
resource management, evaluate the effectiveness of mitigation and management measures,
including those associated with the plant operation.
The program includes the implementation of the Water Quality Annual Monitoring Plan (AMP),
to be carried out at all stages of the project, consistently with what is done in the rest of rivers
and reservoirs in the basin.
Scope of the program and methodology:
In addition to the implementation and development of the Annual Monitoring Plan (AMP), a
monitoring of dissolved gases shall be made since the spillway operation can increase the
levels of gas oversaturation in the river to values that may involve risks to aquatic life, which
makes the monitoring of this variable necessary.
In addition, a monitoring and control of aquatic weeds, algal blooms, and other supernatants
will be performed. The presence of a reservoir can generate favorable environments for the
growth of aquatic weeds and the proliferation of vectors of sanitary interest. In case of an
excessive supply of nutrients, phytoplankton algae can observe an overgrowth. Other potential
impacts as the plugging of the intakes may impair the power generation and will be monitored.
Water Quality Annual Monitoring Plan (AMP)
A permanent monitoring of water quality will be carried out during all stages of the project, as
specified in the tender documentation, consistently with the rest of rivers and reservoirs in the
basin.

The sampling methodology to be applied will be based on international standards and will be
the one consistently used in the rest of the rivers and reservoirs in the basin. This will ensure
the quality of the information generated and allow establish trends and comparisons between
different water bodies.
The AMP will be submitted to the Enforcement Authority for approval, prior to the monitoring
work. Given the dynamic character of the processes and parameters monitored, and
considering that the information generated is regularly analyzed to adjust the methodology,
the Enforcement Authority may change annually the AMP technical specifications at its
discretion.
During the construction phase (prior to reservoir filling), four (4) sampling stations will be set.
Two of them will be located at the Neuquén and Agrio rivers, right upstream of the future
reservoir, and the other two up and downstream of the dam axis.
Continuous water quality sampling of electrical conductivity, pH, chlorophyll, and
hydrocarbons will be performed. In addition, samples will be taken at different depths for
complete chemical and bacteriological analyses, plus qualitative and quantitative
phytoplankton and zooplankton determinations.
During the operational phase (subsequently to reservoir filling), three (3) more sampling
stations will be added. In addition to the aforementioned parameters, sediments will also be
analyzed. A single annual sampling of sediments in the reservoir, in 3 sites on a date to be
determined by the Enforcement Authority will take place. The parameters to be determined
will be: texture, particle size distribution, total phosphorus, labile and organic phosphorus, PFe, P-Ca, and total nitrogen.
A strict analysis and measurement quality control plan will be carried out. Within 180 days of
commencement of field work of AMP, it will be submitted to the Enforcement Authority a report
of the Analytical Quality Control made in Laboratory, containing at least a written protocol of
the analytical techniques applied, and the methodological sequence followed in the tests, and
the results obtained in each of the controlled parameters. The lab will be subjected to an
external analytical quality control for determinations of total phosphorus, soluble reactive
phosphorus, total nitrogen, and total suspended solids.
Partial reports will be submitted to the Enforcement Authority after each sampling campaign
(six in total). They will include spreadsheets by station with the data obtained, plots, a
preliminary interpretation of results and comments about the tasks and procedures. Similarly,
a final report will be submitted containing at least a summary table of results of the annual
period per station, tables and graphs, results of the sediment sampling, interpretation of results
and comments about the tasks and procedures.
Stages and terms for action


Pre-construction: 12 months




Construction: 4 years
Operation: 15 years (Last year of the Construction stage overlaps the Operation)

Applicable requirements:
International Legislation:









Performance Standard 3 of the International Financing Corporation (IFC): Resource
Efficiency and Pollution Prevention. Objectives: avoid or minimize adverse impacts on
human health and the environment by avoiding or minimizing pollution from project
activities and promote more sustainable use of resources, including energy and water.
United Nations Program Agenda 21. Agenda 21 consists of a global strategy applied
locally and involving every segment in a community: social, cultural, economic and
environmental. It represents a commitment towards environmental upgrade and
consequently, in favor of the quality of life of residents in a community, county or region.
Chapter 18, on protection of the quality and supply of freshwater resources. Application of
integrated approaches to the development, management and use of freshwater resources.
The Dublin Statement (1993) on water and sustainable development, refers to the need to
reverse the present trends of overconsumption, pollution, and rising threats from drought
and floods.
IFC Performance Standard 4: Community Health, Safety, and Security
IFC Performance Standard 6: Biodiversity Conservation and Sustainable Management of
Living Natural Resources

National Legislation:



General Environment Law 25675: Obligation to buy an insurance with sufficient coverage
to assure financing of damage restoration as the case might be (art. 22).
Law No. 23879/90 promulgated by Decree of the Executive Power 2241/90, amended by
Law 25975/04 on hydraulic works.

Provincial Legislation:






Law 1875 and Regulatory Decree 2656/99: Art. 3, environmental preservation,
conservation, defense and upgrade.
Water Code, Law 899 – Regulatory Decree 790/99.
Law 2880: establishes as a public policy priority on environmental matters the prevention
and monitoring of the Didymo exotic alga.
Decree 137/8012 declares the “Provincial Emergency at the invasion by Dudumoshphenia
geminata alga”.
Law 1651 and Decree 2197 of the province of Neuquen establish the powers of agencies
responsible of basins: EPAS and Office of Hydraulics of the province of Neuquen.

Related Programs of the Environmental Management Plan

Linked to the Annual Plan of water quality monitoring (PAM).

5. Monitoring fish life, fishing control and fish farming programs
Objective:
The objective of this Program is to monitor both the fish fauna in areas directly affected by the
project, and the development of the proposed management of fisheries and aquaculture
programs.
Scope of the program and methodology:
The Proposal for the Research and Management fish program of the Neuquen River Wildlife
aims to promote the sustainability of native species and of the salmonids.
In the Annual Monitoring Plan (PAM in Spanish) of ichthyofauna the sampling stations are
defined, as well as the variables to be considered for both native fauna and for the salmon,
the equipment and the materials, and the methodology to be used.
The Annual Monitoring Plan (PAM of the ichthyofauna)
A permanent monitoring of the state and evolution of fish stocks will be executed during the
Concession term (periods of pre and post damming up). An Annual Monitoring Plan (PAM)
including an annual schedule of activities, the amount and exact location of the sampling
stations and the methodological approaches of the works to be performed are presented. The
PAM approval by the Enforcement Authority (AdeA in Spanish) will enable the commencing
work of the monitoring.
The water monitoring will be performed both above and below the dam waters. During the
construction phase (pre-damming up), three (3) sampling stations (one in the Agrio river, two
in the Neuquén River (upstream and downstream of the confluence with the Agrio) will be
established. While the operation stage is set (damming up), six (6) sampling stations (three in
the reservoir, downstream of the dam two upstream (Agrio and Neuquén rivers) will be
established.
For both stages, the sampling frequency will be 1 every three months, totaling four samples
per year). Depending on the age, the variables to be monitored will be some of the following:
relative and absolute abundance in breeding, production per unit area (annual), mortality
(daily, seasonal and total), classification of the food consumed, composition of the species,
morphometric parameters, migration and growth, and parasitological analyzes (visual
recognition).
In the case of adults and pre-adults, the food, population dynamics, and the reproduction will
be evaluated.

A Partial Progress Report of each monitoring with the same results will be presented to the
AdeA for its review and approval. Once the period of annual sampling (4 samples) is
completed, it shall be submitted to the ADEA for approval or objections, an annual report shall
include the results of all the surveys and their interpretation.
Stages and terms for action



Construction: 4 years
Operation: 15 years (Last year of the Construction stage overlaps the Operation)

Applicable requirements:
International Legislation:


Performance Standard 6 of the International Financing Corporation (IFC): Biodiversity
Conservation and Sustainable Management of Living Natural Resources. Objective: to
promote the sustainable management of living natural resources through the adoption of
practices that integrate conservation needs and development priorities.

National Legislation:



Law 24.375 (1347-1397 regulatory dpt..): Convention Framework of the United Nations on
the Conservation of the Biological Diversity (CBD).
Law 23.919: Approves the Convention on Wetlands (or Ramsar Convention).

Provincial Legislation:




Decree 1777/2007: regulates Provincial Law 2539: Declaring the public interest, subject
to the scope of this law, of wildlife and its habitats which temporarily or permanently lives
in the territory of the Province.
Provincial Law 1996/92 of aquaculture.

Related Programs of the Environmental Management Plan
Linked to the Annual Plan of fish life Monitoring (PAM)

6. Sewage Water Cleanup Program
Objective:
Prevent the pollution of water, air and soil by untreated dumps or sewage, due to possible
losses of existing facilities.
Prevent that the possible processes of flooding and over flooding in certain areas impact with
the presence of sewage and excreta in water and soil.

Avoid the generation of unhealthy outbreaks that threaten the health of the population.
Avoid the disruption in the provision of services.
Scope of the program and methodology:
Scope
In the preconstruction and construction stages, the management of sewage and other
effluents will be controlled, especially in the temporary villages and in the remote work fronts.
In the temporary villages, the implementation of the sewerage network and the treatment plant
to be built should be inspected.
In the operation stage, the correct functioning of the anaerobic and facultative lagoons planned
for the new Quili Malal and Bajada del Agrio will be controlled.
Methodology
In the case of the construction stage, visual inspections and periodic analyses of the water will
be carried out to evaluate if water quality conditions are kept and in order to detect possible
pollution cases. This activity will be carried out in close relationship with the Provincial Water
and Sanitation Agency (EPAS).
Sampling could be done in conjunction with the annual Water Quality Control Plan in the
collocated sampling sites. The corresponding physic-chemical and bacteriological analyses
will be carried out.
Stages and terms for action




Preconstruction: 3 months in the development of Final Design
Construction: 4 years, duration of the works
Operation: 2 years, period of control over the operating system component

Applicable requirements:
International Legislation:



Performance Standard 3 of the International Financing Corporation (IFC): Resource
Efficiency and Pollution Prevention. Objective: avoid or minimize adverse impacts on
human health and the environment by avoiding or minimizing pollution from project
activities.

National Legislation:


Law 25688/02: establishes basic assumptions for water preservation, its development and
rational use.



Resolution 97/2001: “Regulation for the sustainable management of sludge generated in
liquid effluent treatment plants” (Art. 1)

Provincial Legislation:


Law 1875/91: Environmental preservation, conservation and defense (text amended by
Law 2267/98)
 Law 2668: Approval of the executive framework agreement subscribed between the
Province of Neuquen and the National Agency for Sanitation Hydric Works (ENOHSA)
whereby the province enters the Plan for Potable Water and Sanitation of smaller
communities.
 Law 2512/05 Services of potable water and sanitation.
 Law 2613/2008: Bans the construction of installations not assuring effluent treatment.
Amends law 899 and creates the “Provincial Hydric Fund”.
 Resolution EPAS 181/2000: Approval of the Regulation of Provincial Law 1763 Art. 3,
subpar. “e” of the Water Provincial Law No. 899, Title V – Section IV, and of Law 1875,
Art. 5 attached as an Annex.
 Resolution EPAS 709/11: Appoints EPAS as the enforcing authority for the approval of the
process and qualification of modular compact systems in the treatment of sewage water
and/or industrial waste in the Province of Neuquen.
 Resolution 312/05 of the Ministry of Production and Tourism: Treatment of waste water in
camping sites.
Related programs of the Environmental Management Plan



Environmental education for construction workers and the community
Environment, health and safety education and training campaigns involving workers.

7. Industrial (special) Waste Program
Objective:
Avoid the contamination of the water resources, air and soil by the inadequate treatment and
management of the industrial waste on the site in all of the stages of transportation, storage,
distribution and the use of work materials, which may arise from waste classifiable as
industrial.
Avoid the alterations in the population´s health in workshops and their possible effect on the
rest of the community.
Avoid the regulatory breaches in the handling of substances considered dangerous.
Prevent the marked impact by establishing an identification of substances / materials
susceptible to the work ad hoc treatment.
Scope of the program and methodology:

Establish the management protocols and monitoring the compliance with the Provincial Legal
regulations concerning the processing of industrial waste in the workplace
Perform the operator training on site, with responsibilities in this area.
Spread throughout the training programs the relevant aspects related to the improper handling
of the industrial waste and the emerging effects on the environment and health of the
population.
Stages and terms for action


Construction: 4 years

Applicable requirements:
International Legislation:




Performance Standard 3 of the International Financing Corporation (IFC): Resource
Efficiency and Pollution Prevention. Objective: avoid or minimize adverse impacts on
human health and the environment by avoiding or minimizing pollution from project
activities.
IFC Performance Standard 4: Community Health, Safety, and Security

National Legislation:



Law 25688/02: establishes basic assumptions for water preservation, its development and
rational use.
Resolution 97/2001: “Regulation for the sustainable management of sludge generated in
liquid effluent treatment plants” (Art. 1)

Provincial Legislation:









Law 1875/91: Environmental preservation, conservation and defense (text amended by
Law 2267/98)
Law 2668: Approval of the executive framework agreement subscribed between the
Province of Neuquen and the National Agency for Sanitation Hydric Works (ENOHSA)
whereby the province enters the Plan for Potable Water and Sanitation of smaller
communities.
Law 2512/05 Services of potable water and sanitation.
Law 2613/2008: Bans the construction of installations not assuring effluent treatment.
Amends law 899 and creates the “Provincial Hydric Fund”.
Resolution EPAS 181/2000: Approval of the Regulation of Provincial Law 1763 Art. 3,
subpar. “e” of the Water Provincial Law No. 899, Title V – Section IV, and of Law 1875,
Art. 5 attached as an Annex.
Resolution EPAS 709/11: Appoints EPAS as the enforcing authority for the approval of the
process and qualification of modular compact systems in the treatment of sewage water
and/or industrial waste in the Province of Neuquen.



Resolution 312/05 of the Ministry of Production and Tourism: Treatment of waste water in
camping sites.

Related programs of the Environmental Management Plan





Training in the adequate use of farming inputs and measures for soil conservation in the
area of influence.
Environmental education for construction workers and the community
Environment, health and safety education and training campaigns involving workers
Education, primary health care and monitoring disease rates, including psycho-physical
and psycho-social health

8. Establishing compensatory reserves of areas and ecosystems lost in the area of
direct influence and programs for their conservation and management
Objective
To ensure that the objectives of creating and developing the Management Plan for the Natural
Protected Compensatory Area Chihuidos are met.
Scope of the program and methodology:
The creation and development of the Chihuidos’ Management Plan of Protected Area. The
latter will be done according to the 2594 law that defines the Provincial Management Plans as
a "conceptual and dynamic planning document, which establishes the guidelines for the
overall management and the development of a protected area". Article 16 of the Provincial Act
stipulates that the Enforcement Authority (AdeA) will develop the management plans, thus
ensuring the participation of stakeholders in each area and its zone of influence, through the
technical Implementation Authority (AdeA) agencies or the organisms that it may designate
for that purpose. After being approved by the enforcement authority, they should be
implemented by decree of the Provincial Executive Power.
Stages and terms for action



Construction: 4 years
Operation: 2 years.

Applicable requirements:
International Legislation:


Performance Standard 6 of the International Financing Corporation (IFC): Biodiversity
conservation and sustainable management of living natural resources, one of its goals is

to promote the sustainable management of living natural resources through the adoption
of practices that integrate conservation needs and development priorities.
National Legislation:






Law 22421 Conservation of wild animal life, highlights the legal duty of protecting wildlife.
Law 24375: Approval of the Biologic Diversity Agreement, adopted and open to be
subscribed in Rio de Janeiro on June 5, 1992.
Law 23918: Convention on the Conservation of Wildlife Migratory Species (also known as
CMS or “Bonn Convention”)
Law 23919: Approval of the Convention on Wetlands (or Ramsar Convention)
Law 25841: framework agreement on the Environment, on the Rio Declaration of 1992,
Environment and Development

Provincial Legislation:







Provincial Law No. 2594, System of Natural Protected Areas
Law 2539: Law of Wildlife and its habitats. Establishes the obligation of an environmental
impact assessment and risk assessment for projects of works, activities, tasks or
installations that may produce significant alterations in the environment or change in the
habitats of fauna
Decree 413/2006: Regulates Law 1875.
Decree 1777/07 Regulation of Law 2539. Obligation not to perform actions affecting
species under a protected status. (Art.11, Subpar. g).
Law 2780: Draft plans for the conservation, sustainable management or development of
change in soil use as the case may be.

Related programs of the Environmental Management Plan




Vegetation cleanup in reservoir
Steps oriented to scenery protection
Training in the adequate use of farming inputs and measures for soil conservation in the
area of influence.

9. Monitoring and control of insects, potential vectors of disease
Objective:

The objective of this program is to have a permanent monitoring and control in the area of
influence of the project for the possible occurrence of insects or other vectors (particularly in
the reservoir or its tributaries), in order to detect the occurrence of species transmitters of
diseases early and, in that case, the implementation of remedial actions or mitigation.
This program will be developed in close coordination with the Ministry of Environment and
Sustainable Development (Neuquén) and with the local public health agencies.
Scope of the program and methodology:
It will be monitored permanently in the construction and operation phases, both in the existing
environments and those generated by the project, primarily on the environments that are
favorable to the development of vectors (riverside vegetation, dams, aquatic weeds),
registering the cycles of these species (larvae). The experience of other similar projects in the
region will be considered.
The population will be informed of the measures taken to ensure their safety and ensure their
health. Before some unforeseen situation that poses a risk to the health of the population or
the environment, the contingency plans will be implemented immediately and reported to the
Enforcement Authority
This Program will be developed in close coordination with the Ministry of Environment and
Sustainable Development (Neuquén) and local public health agencies.
Stages and terms for action



Construction: 4 years
Operation: 15 years (Last year of the Construction stage overlaps the Operation)

Applicable requirements:
International legislation




Performance Standard 1 of the International Financing Corporation (IFC): Establishes the
importance of an integrated assessment to identify the environmental and social impacts,
risks and opportunities of projects.
IFC Performance Standard 4: Community Health, Safety, and Security

National Legislation:




Resolution National Ministry of Health No. 2150/12: National Committee of fight against
dengue.
Resolution National Ministry of Health No. 776/10: National Program of Vaccinepreventable Disease Control.
Resolution National Ministry of Health No. 867/12: Approval of the National Plan of fight
against Chagas.




Resolution National Ministry of Health No. 269/12: Approval of the document “Technical
Glossary of Workman’s Health in Mercosur”.
Resolution No. 2033/10: National juridical incorporation to GMC Resolution No. 22/08.
Epistemology vigilance and control of priority disease and outbreaks among Mercosur
Member States.

Provincial Legislation:




Provincial Law No. 2272/1997: Highlights the principle of protection of plant production the
“non-contamination” and environmental protection, making whoever spreads plague or
creates conditions for their proliferation responsible of damage. Sanitary Defense.
Law No. 1859: Regulates the action relative to agrochemicals or pesticides

Related programs of the Environmental Management Plan
Water quality monitoring.

10. Training in the adequate use of farming inputs and measures for soil conservation
in the area of influence
Objective:
Avoid that the lack of an adequate training alters the expected results for the timely return of
the productive areas aimed at restoring the livelihoods and the economic sustainability of the
communities to resettle, and that have been affected by the works.
Prevent them from reproducing them due to the lack of training the current production systems
current, which are recognized that have caused adverse effects on the environment and their
community where they belong: soil degradation, inefficient management of water resources
for irrigation, reduced technological tools used and the limited production results, among
others.
Avoid risks to the health of the population who engage in the new agricultural livestock tasks
through the ignorance or the inadequate use of consumables destined for production.
Avoid conflicts due to social discontent arising from a slow adjustment and delay in achieving
the results in the new areas to be exploited.
Scope of the program and methodology:
Programming, collection, design and the transferring of content taking into account the
characteristics of the social environment involved in order to maximize the results.

Provide an adequate planning of the training in terms of taking into account the knowledge to
convey operations using the new soil with different skills, a systematic use of irrigation, the
introduction of new crops and the consumables and operating with new techniques.
Generate an active participation of experts in the subject from different areas: Universities,
National Agricultural Technology Institute (INTA in Spanish), Regional Consortiums of
Agricultural Experimentation (CREA in Spanish), regional professionals and technicians from
national and provincial institutional settings, among others, to ensure that they meet the
objectives and detailed potential problems are minimized.
Provide knowledge of current environmental regulations.
Provide opportunities for a communicational exchange regarding common interests in the
production environment.
Raise awareness of safety and health protection of the population who will perform tasks
related to the productive development.
Promote the inclusion and the access of members of the Mapuche community Cheuquel to
the Program arbitrating the means to ensure their effective participation by respecting the
Agreement signed by the province.
Stages and terms for action
 Preconstruction: Three months into the development of the Executive Project. The
previous work developing contents and the design of the agenda for the call of producers.
 Construction: 3 months. Training regarding the schedule enabling the new productive
areas will be carried out.
 Operation: 12 months. Monitoring activities and strengthening of the training for the
duration of responsibilities for the productive development
Applicable requirements:
International Legislation:





Performance Standard 3 of the International Financing Corporation (IFC): Resource
Efficiency and Pollution Prevention. Objectives: avoid or minimize adverse impacts on
human health and the environment by avoiding or minimizing pollution from project
activities and promote more sustainable use of resources, including energy and water.
IFC Performance Standard 4: Community Health, Safety, and Security. Objectives: To
anticipate and avoid adverse impacts on the health and safety of the Affected Community
during the project life from both routine and non-routine circumstances. To ensure that the
safeguarding of personnel and property is carried out in accordance with relevant human
rights principles and in a manner that avoids or minimizes risks to the Affected
Communities.

National Legislation:






Law No. 25841/04: Mercosur Framework Agreement on Environment. Member States
confirm their commitment with compliance of principles stated in the United Nations
Conference on Environment and Development “Rio 92”.
National Law 24701: Approval of the United Nations Convention for the struggle against
desertification and drought.
National Law 22428: on soil conservation and recovery: declares the conservation and
recovery of soil producing capacity a matter of public interest.

Provincial Legislation:




Law 2272/98 Plant production: highlights the principle of protection of plant production the
non-contamination and environmental protection, making whoever spreads plague or
creates conditions for their proliferation responsible of damage.
Law No. 1875/91: Environment preservation, conservation and defense. Text amended by
Law 2267/98 (Art. 1: bans the use of chemical, physical, biological agents and/or
combinations thereof, or make inadequate use of soil that may imply a soil aptitude
alteration).

Related programs of the Environmental Management Plan







Social Communication and Community Participation
Capacitación para facilitar la ejecución de los Programas de Gestión Ambiental
Training in the adequate use of farming inputs and measures for soil conservation in the
area of influence.
Environmental education for construction workers and the community
Environment, health and safety education and training campaigns involving workers
Education, primary health care and monitoring disease rates, including psycho-physical
and psycho-social health

11. Vegetation cleanup in reservoir basin
Objective:
Ensure that the tasks have been completed: "forest clearing, grubbing and land clearance".
Ensure that the debris of the tasks of "land clearing, grubbing and clearance" have been
removed.
Scope of the program and methodology:
Clean the basin in a gradual and progressive manner, if possible; and ensuring that no
construction activity will be affected. This consists of:








The removal of waste land clearing, grubbing and clearance of it immediately when
generated.
The cleaning and the remediation of loaned areas and quarries.
The removal of equipment as soon as possible.
The immediate decommissioning of unnecessary equipment.
The dismantling of housing and/or relocated enterprises
Any other activity that may be done in advance in order to save time.

In turn, to start the stage of filling the reservoir is a necessary strict condition:













That the area has to be free of occupants; in fact, it is a necessary condition to have fully
completed the "Resettlement Program".
To have completed all the necessary constructions for this, as well as having completed
all the safety studies of quarrying.
To have completed all the monitoring programs.
To have removed all the equipment, dismantle facilities that have been built up to this
point, and have the garbage removed.
To have all the collection of fuel tanks dismantled and the release of storage for waste
disposal (Particularly the type "C Solid", "Liquid C" and "Special" in the classic
classification).
To have completed the remediation of any possible soil contamination.
To have completed the tasks of "land clearing, grubbing and cleaning the basin as
necessary.
To have removed the waste of the work of "land clearing, grubbing and clearance".
To have completed in due time the flow analysis.
To have defined the terms and as the disbursement during the filling, in order to minimize
the impacts to the river ecosystem and consumptive needs downstream.
To have defined the methodology of wildlife rescue, to apply depending on the
characteristics of the wildlife’s own schedule and filling.

Stages and terms for action



Preconstruction: 3 months. Previous work on developing complementary programs to be
applied to each job, action and / or related activity containing to the flood area.
Constructive: As many months as the period of the works last previous to the beginning of
the filling of the basin.

Applicable requirements:
International Legislation:



Performance Standard 3 of the International Financing Corporation (IFC): Resource
Efficiency and Pollution Prevention. Objectives: avoid or minimize adverse impacts on
human health and the environment by avoiding or minimizing pollution from project
activities and promote more sustainable use of resources, including energy and water.



IFC Performance Standard 4: Community Health, Safety, and Security. Objectives: To
anticipate and avoid adverse impacts on the health and safety of the Affected Community
during the project life from both routine and non-routine circumstances. To ensure that the
safeguarding of personnel and property is carried out in accordance with relevant human
rights principles and in a manner that avoids or minimizes risks to the Affected
Communities.

National Legislation:


Article 2, Law 25675 to prevent harmful or hazardous effects of anthropic activities on the
environment.

Provincial Law:


Law 1875 environmental preservation, conservation, defense and upgrade. Related
Regulatory Decree 2656/99.

Related programs of the Environmental Management Plan













Water Quality Monitoring
Monitoring fish life, fishing control and fish farming programs
Industrial (special) Waste Program
Establishing compensatory reserves of areas and ecosystems lost in the area of direct
influence and programs for their conservation and management
Control of reservoir filling, operation start up and of impacts of the reservoir in operation
Environmental education for construction workers and the community
Contingency Plans
Cultural Heritage Action Plan
Rescue of rock art /cave paintings
Comprehensive Resettlement Plan (CRP, PIR in Spanish)
Education, primary health care and monitoring disease rates, including psycho-physical
and psycho-social health
Training for facilitating the execution of Environmental Management Plan (EMP, PGA in
Spanish).

12. Establishment and control of a safety zone in the work area
Objective:
Specify the controls for the areas of transitional and permanent housing, community or family
related.

Specify the controls for the areas of administration and services; workshops; stores;
machinery warehouse and equipment; fuel tanks; etc. of permanent and temporary use, in the
latter case associated with the periods of assembly, use and release.
Refine the controls for the areas in the sectors of construction.
Scope of the program and methodology:
The different areas of workshops, services and works must be precisely defined adding that,
for those who are temporary, even within the period of work, have to set the times for
assembly, use and release.
Each of the defined areas will be surrounded by olympic or rural fences, as appropriate and
with the fewest possible numbers of accesses.
The entry and presence in the places of residence will be allowed for the controlled entry by
the security staff and with the accreditation or license duly granted.
No one may enter and remain in the areas of work:



For entries checked by security personnel:
Credited and provided on the roster of personnel authorized to do so, are a list of
prerequisites:
 Company to which it belongs.
 Sufficient personal data.
 Logging in to Work Risk Insurance (A.R.T. in Spanish) and the medical
providers guide that the health plan has designated.
 Certify having fulfilled the conditions of general training in Safety and
Occupational Health, and the private sector, activity or duties that it may
require.
 Certify having fulfilled the conditions of general training in the particular
environment and the sector, activity or duties that it may require.
 Have a task assigned and a planned period to do it.



To have the adequate clothing and all elements of personal security, that the activity or
duty may require.

All the sectors delimited must have:






Health Service.
Bathrooms
Drinking water.
Changing rooms
Rules for Order and Cleaning

The demobilization of all delimited areas must meet the general and specific procedures
already in place. In the case that a sector or area under future flooding is being released, the
controls will be tightened further
Stages and terms for action



Preconstruction: two months to prepare the program to be implemented.
Construction and operation: As many months as it takes the term of each work and up
until the demobilization phase of the work.

Applicable requirements:
International Legislation:




Performance Standard 2 of the International Financing Corporation (IFC): Labor and
Working Conditions. Objective: promote safe and healthy working conditions, and the
health of workers.
Law 26693: Approval of Agreement 155 of the ILO (International Labor Organization):
relative to workmen’s safety and health.
Law 26694: Approval of Agreement 187 of the ILO: Promotional framework for
occupational health and safety.

National Legislation:






Labor Risk Superintendence. Resolution 16/97: Creates the Program of Action for
Prevention (PAP) with the purpose of encouraging the gradual improvement of health and
safety condition in the work site.
Law 24059: Security and safety at industrial facilities. Check compliance with obligations
of companies providing security and safety in terms of qualification, annual psychophysical
checkups, requirements, training and prohibitions.
Resolution SSN 35333/10 Employers shall a) declare if they have the mandatory collective
life insurance coverage with any of the qualified insuring Superintendencia de Riesgos del
Trabajo companies (work risk insurance); b) indicate the list of personnel covered; c) pay
monthly premiums (art. 6)

Related programs of the Environmental Management Plan








Sewage Treatment and Sanitation Program
Industrial (special) Waste Program
Monitoring and control of insects, potential vectors of disease
Environmental education for construction workers and the community
Education, primary health care and monitoring disease rates, including psycho-physical
and psycho-social health
Occupational segregation in working camps, worker’s behavior, strict safety control
Environment, health and safety education and training campaigns involving workers



Training for facilitating the execution of Environmental Management Plan (EMP, PGA in
Spanish).

13. Environmental education for construction workers and the community
Objective:
To incorporate the knowledge of the basic concepts on the issue of the environment.
To provide the knowledge of current environmental protection regulations.
To raise awareness and responsibility, at all levels, in terms of the own performance that
impacts on the environment.
To ensure the procedural knowledge that encompasses them.
Scope of the program and methodology:
The best environmental study is absolutely ineffective if not applied by the managers of the
task and it will not be possible if these managers lack the basic knowledge necessary.
The Environmental Training Programs are structured on two levels:
a) The immersion. It consists of training on the problems of the environment that reaches all
levels general and elemental.
b) The instruction. It consists of providing the expertise geared to the need and responsibility
of each individual.
In that order such training programs are also aimed at two groups:
b.1.) The inhabitants even under the "Resettlement Programs" inhabitants. At this point the
programs will seek to deepen the contents aimed at raising awareness regarding the resettled
people given that among themselves rest the sustainability of the new environment. The
standard measure of the effectiveness of these programs of environmental training is the
"responsibility
b.2.) The incorporated operators, or to be incorporated, for the construction companies that
will provide services in the "Multipurpose Plant Chihuido I". For this group the content of the
environmental training programs will be developed on the basis of the entrusted duty or activity
and the level of responsibility assigned. The important guide for the development of these
training programs is the conclusions for each component that yield the EIA. Adding to the
"responsibility" as a sought for the environmental training effect, it should be noted that the

canon of sanctions intended to counteract any deviations to the established procedures shall
also be communicated.
Stages and terms for action




Pre-construction: 3 months
Construction: 6 months
Operation: As many months as the term of works last and until formally concluding the
demobilization phase of the work.

Applicable requirements
International Legislation:


Performance Standard 2 of the International Financing Corporation (IFC): Labor and
Working Conditions. Objective: promote safe and healthy working conditions, and the
health of workers.

Provincial Legislation:



Annex X Decree 2656/99: “Standards for the management of domestic waste”.
Law 2648 Neuquen: establishes management procedures of urban solid waste, pursuant
to standards set forth by National Law 25916 of environmental protection basic
assumptions for the management of domestic waste.

Related programs of the Environmental Management Plan





Sewage Treatment and Sanitation Program
Industrial (special) Waste Program
Environment, health and safety education and training campaigns involving workers
Training for facilitating the execution of Environmental Management Plan (EMP, PGA in
Spanish).

6.3.b Mitigation and Social Control
1. Contingency Plans
Objective:
This program aims at developing action plans against environmental contingencies that affect
the plant staff, the population of the influence area, and that could jeopardize the plant
operation under design conditions.
The program includes an Emergency Action Plan, i.e. the formal written plan that prescribes
programs to detect situations that may endanger the lives and property of the people
downstream, prescribes procedures and actions the operator must follow, particularly in the
case of an extreme hydrological event and possible dam break.
Scope of the program and methodology:
The work is focused on the development of contingency plans, their dissemination, the training
of actors, and on the set-up for their immediate implementation in the event of any
environmental contingency.
The development of a contingency plan will cover at least the identification of the most
substantive contingencies for which a plan is required (e.g. dam failure, flooding, outbreaks of
disease, spills in the reservoir, major landslides), analysis of impacts of these contingencies,
concise and clear writing of solutions to the problem, identification and collection of the
resources needed to implement the contingency plan, testing the plan with rehearsals,
identification of emergency management agencies.
Emergency Action Plan (EAP)
An Emergency Action Plan can be defined as a formal written plan which prescribes (a)
programs to detect behaviors or situations that deviate dam structures and components of the
degree of excellence and safety, which may represent a real or potential emergency, (b)
procedures and actions that the dam operator must follow upon detection of these situations,
(c) issuance of the warning in a timely manner at the sudden increase in the outflow of the
dam to an extent that could endanger the lives of peoples settled downstream of the dam and
the physical integrity of their property, (d) evacuate the dam site if necessary, (e) actions in
the case of extreme hydrological events, potential dam breaks, etc.
The following products will be developed:


A procedures manual for the plant operators in the event of an actual or potential
emergency including responsibilities, warning procedures, identification of potential
failures, actions to carry out during emergencies, etc.





Flood inundation maps, representing the flood extension on georeferenced satellite
images, with information of flood wave arrival times, for different flooding hypotheses. The
maps should enable government and civil protection agencies to make more informed
decisions, assess risk areas, establish preventive actions, and identify evacuation routes
and temporary settlement areas for affected people. The flood maps shall cover the reach
from Chihuido I to the Atlantic Ocean.
A technical report with all the studies conducted and the implementation of hydrodynamic
models. A FLDWAV-type hydrodynamic model will be implemented, calibrated and verified
in a domain defined by the Neuquén River from the dam axis to the confluence with the
Limay River, from this confluence along the Negro River to its mouth in the ocean, and the
downstream reach of the Limay River. The simulation requires the incorporation to the
model domain of river cross sections from topographic and bathymetric surveys,
composed of the main channel and the floodplains, to a sufficient extent as to
accommodate volumes from extraordinary events. In addition to the characteristics of the
river and the floodplain, special attention will be given to the incorporation to the model
domain of settlements, buildings, factories, dams, roads, bridges, power lines, pipeline
crossings, and any other element that obstructs the flow.

For the elaboration of the EAP, the following risk hypotheses will be considered:
Hypotheses during construction: (a) Occurrence of floods of characteristics similar to those
occurred in 2006 and 2008, and (b) cofferdam break during the occurrence of such floods.
Hypotheses with construction finished: (a) occurrence of the Probable Maximum Flood (PMF)
in Chihuido I, (b) occurrence of floods in the range between the minimum hydraulic emergency
condition (to be defined with the construction inspection) and the PMF (at least three), and (c)
dam break under various conditions as dam overtopping by the PMF, failure of upstream
dams, etc.
Stages and terms for action




Pre-construction: 12 months
Construction: 4 years
Operation: 15 years (Last year of the Construction stage overlaps the Operation)

Applicable requirements:
International Legislation:
IFC Performance Standard 1: Assessment and Management of Environmental and Social
Risks and Impacts
IFC Performance Standard 4: Community Health, Safety, and Security
The World Bank - Operational Manual (Operational Policies) - OP/BP4.37 (Safety of Dams).

World Commission on Dams (WCD). Dams and Development. A New Framework for
Decision-Making (2000)
National Legislation:





National Law No. 15.336:
Law 1875 (Consolidated text 2267): environmental preservation, conservation, defense
and improvement. Section 7 Regulatory Decree 2656/99
Section 2 of Law No. 25675 prevention of harmful or perilous anthropogenic impact on
environment.
Decree 0239 / 1999 Section 1- A Dam Safety Regulatory Agency (ORSEP) is created as
a body that shall be decentralized from the National State. The agency shall be responsible
for the technical regulation and oversight of the structural safety of dams, reservoirs and
complementary and ancillary works located in the basins of Limay, Neuquén and Black
Rivers. In this environment ORSEP shall become the Enforcement Authority, applying the
rules referred to matters within its competence, as contained in the concession
agreements for hydroelectric plants located in the abovementioned basins

Related programs of the Environmental Management Plan
Action Plan During Emergencies (PADE) linked to the Monitoring Program of hydrological and
meteorological variables and Hydrological alarm system program.

2. Cultural Heritage Action Plan
Objective:
The Action Plan for the Rescue and Preservation of Cultural Heritage in the area of influence
of Chihuido I, ensures the compliance with the relevant regulations.
Scope of the program and methodology:
The Plan is developed in compliance with five subprograms, namely;
 Paleontological survey and rescue of vertebrates, invertebrates and geology.
 Regional and historical archeology.
 Rescue of rock art /cave paintings.
 Survey and rescue of regional history.
 Museums and Interpretation Centers.
The prevention, mitigation or minimization measures to be applied to the context of the
development of the programs are detailed in the program “Recommendations about rescue
and protection of cultural, historical and prehistorical heritage in the area directly impacted by
the Project”.

Stages and terms for action
Depending on the subprogram identified considered, the duration varies between 6 and 24
months, within the preconstruction and construction stages.
Applicable requirements:
International Legislation:
IFC Performance Standard 8: Cultural Heritage, whose objectives are to protect cultural
heritage from the adverse impacts of project activities and support its preservation, and to
promote the equitable sharing of benefits from the use of cultural heritage.
National Legislation:


Law No. 25.743 Regulated by Decree of the National Executive Power (PEN) No. 1022/04
Section 1— The purpose of this law is the preservation, protection and custody of the
Archeological and Paleontological Heritage.

Provincial Legislation:


Provincial Law No. 2.184 / 96 about "The Historical, Archaeological and Paleontological
Heritage of the Province of Neuquén. Regulatory Decree No. 2.711 / 97.

Related programs of the Environmental Management Plan


Recommendations about rescue and protection of cultural, historical and prehistorical
heritage in the area directly impacted by the Project”

2.1 Paleontological survey and rescue of vertebrates, invertebrates ad geology
Objective:
For the area of influenced by the reservoir, it is the aim to: i) To determine the distribution and
the paleontological importance of the vertebrates and to propose appropriate action for its
assessment. ii) Have the paleontological knowledge of the invertebrates, identify the sites of
paleontological value of the invertebrates and consequently to propose the actions to value
them. iii) To evaluate the distribution and paleontological importance of the area and to trace
the geological profiles to generate a geological matrix with the dates of the paleontological
findings. iv) To identify the distribution and geological importance of the area and propose
tasks for its assessment with the availability of geological, paleontological and archaeological
knowledge.
Scope of the program and methodology:

Conduct the prospecting, the field survey and the vertebrate fossil record in the area of the
influence of the projected reservoir.
To carry out the survey and field surveys together with the proposed rescue operations and
transport.
Trace the geological profiles of invertebrates and to develop a dated matrix of geological and
paleontological specimens.
Analyze and evaluate the distribution and paleontological importance of the area.
Trace geological profiles and evaluate the geological importance of the area.
Stages and terms for action



Pre-construction: 6 months
Construction: 6 months

Applicable requirements:
International Legislation:


Performance Standard 8 of the International Finance Corporation (IFC): This standard
recognizes the importance of cultural heritage for present and future generations in
accordance with the Convention over the Protection of the World Cultural and Natural
Heritage. It aims at: I) Protecting cultural heritage from adverse impacts of project activities
and support its preservation; ii) Promoting an equitable distribution of benefits derived from
the use of cultural heritage.

National Legislation:


Law No. 25743/03 Protection of Archaeological and Paleontological Heritage requires that
any legal or physical person who practices excavations in order to carry out construction,
industrial or other works, of similar nature must report to the competent authority about the
discovery of any deposit, field or archaeological object or paleontological piece found
during the excavations.

Provincial Legislation:


Provincial Law No. 2.184 / 96: ruins, fields and sites; material remnants; historical,
archaeological or paleontological objects and places, sites of scientific interest in the
territory of the Province of Neuquén, make up the assets of the provincial public domain.

Related programs of the Environmental Management Plan




Cultural Heritage Action Plan
Recommendations about rescue and protection of cultural, historical and prehistorical
heritage in the area directly impacted by the Project”

2.2 Regional and historical archeology
Objective:
Identify the distribution and archaeological importance of the area and, consequently, to
determine the rescue and the conservation relevant actions.
Scope of the program and methodology:
Conduct a survey of the known historical, prehistoric cultural sites (or detect) and
archaeological affected sites. In order to verify the existence, origin, characteristics and
importance of the same area.
Conduct surveys and field surveys aimed at the surface collections, surveys, demarcation of
sites and excavations
Design a proposed program of recovery and preservation of the archaeological heritage and
other proposed conservation programs.
To determine the distribution and archaeological importance of the surveyed area and an array
of radio carbon dating.
Operations are subject to the following areas:
 Exploration of the right bank of the river Neuquén and Agrio
 Exploration of the left bank of the river Neuquén
 Excavation of eaves in each margin
 Excavation in the alero of chronological reference for surface sites
 Making boreholes in sedimentary power sites
The purpose also includes Indigenous Cemeteries.
With the availability of knowledge about Indigenous cemeteries may propose guidelines and
actions to determine the importance and distribution. This will require performing field surveys,
exploratory drilling and conduct surveys and produce a matrix of an array of radio carbon
dating.
Identifying burial sites will generate a need for coordination and consensus with indigenous
peoples established in the area.
For the excavation, rescue and the preservation of burial, standardized methodologies shall
be applied for the record, the exhumation and analysis of human remains according to the
literature available (filming, documentation, preservation.

It includes:




Rescue of the archaeological, historical and current cemetery of the town of Quili Malal
Rescue of the indigenous historic cemetery, left bank of the river Agrio
Rescue of the excavation of Alero (S 43.923'' 38th, 69th 41.425' W) with the presence of
lithic material, archaeological and ceramic zoo.

Stages and terms for action


Construction: 24 months

Applicable requirements:
International Legislation:


Performance Standard 8 of the International Finance Corporation (IFC): This standard
recognizes the importance of cultural heritage for present and future generations in
accordance with the Convention over the Protection of the World Cultural and Natural
Heritage. It aims at: I) Protecting cultural heritage from adverse impacts of project activities
and support its preservation; ii) Promoting an equitable distribution of benefits derived from
the use of cultural heritage.

Provincial Legislation




The object of Provincial Law 2257 "Heritage Preservation Act" is to establish actions for
the preservation and protection of both public or private property forming part of the
cultural, historical, architectural, urban, landscape and environmental heritage.
According to Heritage Law 2184, the owners of land, where historical, archaeological and
paleontological sites are located, or objects or traces of interest that have to do with these
sciences are found, or anyone who incidentally find them, must report that. The leaders of
large enterprises shall provide the funds necessary for conducting a survey before works
start, in order to detect traces, deposits, fields or objects protected by the law. (Section 15)
Regulated by Decree 2711/97.

Related programs of the Environmental Management Plan



Cultural Heritage Action Plan
Recommendations about rescue and protection of cultural, historical and prehistorical
heritage in the area directly impacted by the Project”

2.3 Rescue of rock art /cave paintings
Objective:

Identify the distribution and importance of rock art in the area of influence of the reservoir and
therefore determine the related rescue and conservation.
Scope of the program and methodology:
In the Preconstruction stage, performing the prospecting and the surveying in the field of rock
art (rubbings-copies, photos and sampling) across the land to be covered by water and space
development works.
Suggest research designs for excavation, removal and cutting block prints already detected
in pre exploration work and rescue actions, transfer, preservation and exhibition of the art
blocks.
Conduct surveys and transects verification of all the land to be removed for chronological
information that allows linking occupational sequences with particular rock art and thus
generating time information by radio carbon dating.
Applying standardized methodologies for recording, and digging associated deposits,
(Scanning, landscape, film, documentation, and preservation).
Perform laboratory work complemented with periodic reports. The material collected will be
analyzed through tomographic RX prior to movement and transportation.
Stages and terms for action


Pre-construction: 9 months

Applicable requirements:
International Legislation:


Performance Standard 8 of the International Finance Corporation (IFC): This standard
recognizes the importance of cultural heritage for present and future generations in
accordance with the Convention over the Protection of the World Cultural and Natural
Heritage. It aims at: I) Protecting cultural heritage from adverse impacts of project activities
and support its preservation; ii) Promoting an equitable distribution of benefits derived from
the use of cultural heritage.

Provincial Legislation


Pursuant to Provincial Law No. 2213/1997 all natural caves considered of scientific
concern, are declared of public interest and subject to protection.

Related programs of the Environmental Management Plan




Cultural Heritage Action Plan
Recommendations about rescue and protection of cultural, historical and prehistorical
heritage in the area directly impacted by the Project”

2.4 Survey and rescue of regional history
Objective:
Identify the regional historical facts rooted in the influenced reservoir area and therefore
determine the studies and the corresponding actions
Scope of the program and methodology:
Analyze and evaluate the importance of the regional history in the area of the influenced dam
and conduct surveys and records of oral history of the towns of Bajada del Agrio, Bajada del
Puente, Villa del Agrio Agrio del Medio, Quili Malal and Mapuche Community Cheuquel.
Conduct surveys and records related to the architecture, place names and local and regional
history studies of the nineteenth and twentieth centuries, with the collection of digitization and
preservation of documents and photographs.
Develop an inventory of the vernacular architecture within the study area and a detailed spatial
ethnographic survey of regional transhumance routes.
Evaluate sites of significance related to the objective, such as landfills, reservoirs, and wells
among others.
Carry out the rescue of the historical buildings such as the first school of Quili Malal, the
adjoining brick school with the current educational establishment and the first police station in
the town, as well as disarmament, transfer and partial reconstruction of the old school and
police station Quili Malal, to be deployed in the area of the future Civic Center and Museum.
Execute the rescues, and they will be recorded by performing some analysis of the historical
material, restoration thereof, documents, photographs and other materials.
Stages and terms for action


Pre-construction: 24 months

Applicable requirements:
International Legislation:


Performance Standard 8 of the International Finance Corporation (IFC): This standard
recognizes the importance of cultural heritage for present and future generations in

accordance with the Convention over the Protection of the World Cultural and Natural
Heritage. It aims at: I) Protecting cultural heritage from adverse impacts of project activities
and support its preservation; ii) Promoting an equitable distribution of benefits derived from
the use of cultural heritage.
Provincial Legislation


Provincial Law No. 2257/98: Cultural Heritage Preservation, in Section 1

Related programs of the Environmental Management Plan



Cultural Heritage Action Plan
Recommendations about rescue and protection of cultural, historical and prehistorical
heritage in the area directly impacted by the Project”

2.5 Museums and Interpretation Centers
Objective:
Integrate, enhance and display to the public the elements of regional history, archeology and
paleontology and rock art promptly rescued by work teams.
Scope of the program and methodology:
Musuem of Quili Malal:
Assign trained professional staff, who will be selected from the research teams who perform
different tasks for the care and conduction of the various museums.
The Director appointed in conjunction with provincial agencies proposes specific dynamic
display in each of the rooms that make up the museum.
The Museum that will be transferred to the provincial authorities at the beginning of the period
of operation and maintenance of the dam
Interpretation centers:
The Dam located near Chihuido (I) shall describe the stages and characteristics of the
construction of the dam and its relationship with the environment in regards to geological,
biological and cultural.
In the Agrio del Medio location, it will present the history of culture and worldview of Indigenous
peoples in general and in particular the Cheuquel Community.

Upon enabling the museum it will coordinate with the competent authorities for the transfer of
the interpretation centers at the beginning of the qualifying period and maintenance of works.
Stages and terms for action


Since pre-construction and construction for the duration of rescue and classification tasks

Applicable requirements:
International Legislation:


Performance Standard 8 of the International Finance Corporation (IFC): This standard
recognizes the importance of cultural heritage for present and future generations in
accordance with the Convention over the Protection of the World Cultural and Natural
Heritage. It aims at: I) Protecting cultural heritage from adverse impacts of project activities
and support its preservation; ii) Promoting an equitable distribution of benefits derived from
the use of cultural heritage.

National Legislation:


National Law No. 25.743 / 2003 "Protection of archaeological and paleontological
heritage." Regulatory Decree No. 1.022 / 2004. Section1

Provincial Legislation
 Law No. 2184/96: Section 3. Museums and libraries owned by or depending from the
Province or its municipalities are considered as an integral part of the heritage.
Related programs of the Environmental Management Plan



Cultural Heritage Action Plan
Recommendations about rescue and protection of cultural, historical and prehistorical
heritage in the area directly impacted by the Project”

3. Recommendations about rescue and protection of cultural, historical and
prehistorical heritage in the area directly impacted by the project.
Objective:
Protect the Cultural Heritage from the adverse impacts of activities of the enterprise and
support their conservation.
Scope of the program and methodology:
Issues relating to the Protection policy areas during the pre-construction stage:

Prevent and avoid that, in pre-construction phase of the work, the conditions of the current
biotic and anthropogenic environment be altered by preliminary works and by having
previously established limits to such works, and set out subject areas to prospecting and
paleontological rescue (radius of up to 500 meters demarcated from the outer boundary of the
work).
Likewise, prevent and avoid that not only the limit but also its surface and ground conditions
be altered by the preliminary works affecting the prospecting and the archaeological rescue,
in the area that relates to its definition with the highest crest elevation of the reservoir.
Prevent and protect the contoured surface of a Cultural Heritage preservation strip equal to a
width of 10 km towards the future lake, and measured from the highest crest elevation to be
reached by the waters due to the executions of preliminary works.
Issues relating to the provision of facilities and equipment to be provided:
Anticipate and prevent the misalignments between the availability of areas to fence, the entry
of the means and the equipment (cars, trucks) and the expected provision of working
instruments or tools and communication.
Issues related to the protection and conservation of the findings in the pre-construction and
construction stages:
Avoid the presence of external actors (without the consent of the researchers) in the
prospecting and rescue sites during the estimated period of work; such situation would
inevitably lead to conflicts.
Prevent and detect intrusion into work areas as a consequence of failures in the security which
may lead to robbery, access to materials rescued, alteration in contoured sites, deterioration
of equipment and material storage venues.
Prevent that a lack of coordination between project stakeholders and the other acting expert
teams who provide support services for the first one, alter the agreed schedule and result in
time lag in works.
Prevent that a maladjusted programming and methodology agreed not sufficiently explicit or
work between project stakeholders and other specialists for places for prospecting and rescue,
generate unwanted procedural difficulties and delays for both activities.
Prevent staff who works in the engineering works from not having the information and training
needed and that adversely impinge on areas of work of specialists.
Articulate all necessary mechanisms for everything related to the findings, methodologies
rescue demarcation of sites, defined storage areas for the findings to be reported by teams of
specialists to the Project Manager, so they take the necessary precautions to protect
themselves and irreparable losses will not occur.

Operational issues during the pre-construction and construction stages
Having a tight schedule for conducting detailed programs of the Action Plan for the Rescue of
Cultural Heritage, made compatible and agreed with the Schedule of Works of Engineering
and strategies for the mobilization of the population and resettlement tasks.
To make viable that the committed action in the protection programs and Rescue of Cultural
Heritage be developed and fulfill the agreed terms of time, having taken the precaution
preliminary planned precautions pre and all possible problems that could generate negative
impacts in particular with regards to the progress of develop works and how to overcome them.
Select and qualify from adequate training of human resources responsible for the conduct of
works of the types of precautions to take and the need of using a communication protocol
developed exclusively for this program to be used for transmitting developments occurred in
case generated drawbacks and to meet and monitor the safety and security standards to be
adopted in each work area to search for, rescue and conservation of cultural heritage
Stages and terms for action




Pre-construction: 6 months
Construction: 4 years
Operation: 2 years.

Applicable requirements:
International Legislation:


Performance Standard 8 of the International Finance Corporation (IFC): This standard
recognizes the importance of cultural heritage for present and future generations in
accordance with the Convention over the Protection of the World Cultural and Natural
Heritage. It aims at: i) Protecting cultural heritage from adverse impacts of project activities
and support its preservation; ii) Promoting an equitable distribution of benefits derived from
the use of cultural heritage.

National Legislation:
 National Law No. 25743. Decree 1022/04
Provincial Legislation:




Provincial Law No. 2184/96 Historic, archeological and paleontological heritage of the
Province – Decree 2726/96
Provincial Law No. 2257/98 about Heritage Preservation
Provincial Law No. 2213/97 about promotion, protection and preservation of speleology

Related programs of the Environmental Management Plan



Cultural Heritage Action Plan, with its 5 subprograms:
 Paleontological survey and rescue of vertebrates, invertebrates and
geology.
 Regional and historical archeology.
 Rescue of rock art /cave paintings.
 Survey and rescue of regional history.
 Museums and Interpretation Centers.

4. Comprehensive Resettlement Plan
Objective:
Prevent, minimize or mitigate the political, social and economic negative impacts of involuntary
displacement of the population in the specific area of the project before, during and after the
move to the new settlement.
Avoid the negative effects caused by a movement of non-convergent population with the
expected population within expected development times and execution of works, which should
be guaranteed for availability in a timely manner of new lands which are for housing and
production.
Avoid, by leaning on the PGA training programs, that the correct information, their timely
transmission and answers to queries, generate difficulties in the progress of works.
Avoid generation of social dissatisfaction for breach of previously agreed Agreements, or by
imbalances in the conditions of economic sustainability of the population as a consequence of
not fulfilling their proposed settlement in new areas to generate new productive developments.
Avoid conflicting processes in abandoning belongings at current settlement sites provide all
required social support.
Avoid, at the unemployment stage of the population centers who are leaving, that the control
of houses, facilities and infrastructures is disturbed by the intervention of agents unauthorized
to dismantling, as well as prevent possible negative effects on the environment arising from
the removal and closure of existing basic services in these centers (energy, gas and water).
Scope of the program and methodology:
Integrate a team of professionals and technicians who will continue with the communication
assignments and social participation, in order to solidly respond to all questions, inquiries and
requests for information required by the affected community participation.

Extreme media and communications relating to the Program of Works in their relationship with
the current times of abandonment and resettlement places in each of the areas covered.
Having accurate recording of the population to be mobilized.
Establish an organization for the Coordination with Institutional areas who have responsibility
for resettlement which to implement, and enable action from orbit signed agreements.
Joint support for community involvement programs training and education, provided on the
PGA.
Intensify the identification of potential critical points of work that could lead to delays in
implementation, in order to establish appropriate strategies to repair such offsets.
Meet the agreed commitments with the Province to prioritize the occupation of local
manpower.
Integrating three operating groups (one for each sector of resettlement) for detecting possible
conflicts and trained to implement mitigation measures at the time of the transfers, housing
occupancy and commissioning of the infrastructure in new areas including irrigation systems.
Stages and terms for action



Pre-construction: 3 months
Construction: 6 months before works are completed

Applicable requirements:
International Legislation:


Performance Standard No. 5 of the International Finance Corporation (IFC). Objectives
include: 1) prevent displacement or, when that is not possible, minimize displacement by
exploring alternative project designs; 2) avoid forced evictions; 3) anticipate and avoid or,
when not possible, minimize adverse social and economic impact of the acquisition or
restrictions on land use: (i) compensating the loss of assets at replacement cost; (ii)
ensuring resettlement activities are carried out with proper disclosure of information; and
(iii) improving living conditions of physically displaced persons providing them adequate
housing with security of tenure at resettlement sites.

Provincial Legislation:



Provincial Law No.187 about preservation, conservation and protection of the
environment. Updated text Law 2267/98, Section 3.
Law No. 2217: Territorial Land Registry



Law No. 2713: incorporates a risk approach for planning and territorial development
policies in the Province of Neuquén

Related programs of the Environmental Management Plan





Social Communication,
Community Participation Education,
Primary Health Care and Monitoring of Disease Rates
Program, including psychophysical and psychosocial health and measures aimed at the
protection of indigenous peoples

5. Social Communication and Community Participation
Objective:
Prevent the miscommunication among people about the development of the project and the
key environmental and socio-economic changes resulting from that process., Avoid
generating misinterpretations leading to concerns and / or disturbances that hinder the normal
development of the project in all its phases.
Prevent lack of adequate and timely communication of the programs to be developed in the
PGA in its relationship with the approved schedule for the works on issues of interest to the
community. In relation to the latter, to assist the affected populations directly (resettled) and
also those who will generate changes in the delivery of existing services or infrastructure,
mobilization of resettlement, effects of the presence of a strong labor force, among other topics
and that could lead to create wrong expectations, complaints or processes of social unrest
Scope of the program and methodology:
Run the Interactive Communication Program and Social Participation with the involvement of
institutional organizations and their representatives, the affected community and the business
sector, which will act as a hub of information and social integration.
The design of program procedures will allow its maintenance in time and to explain the
framework of realization of the Entrepreneurship, based on the agreements reached with the
community, the contents of the project to be executed, the planning of the works in its technical
and sequential phase, the performance of the provincial agencies and their powers and the
information derived from an integrated schedule between Works and Resettlement.
The implementation of participatory mechanisms and interactive tools allows for the reception
of questions and concerns and the answering of them.

Disseminating explicit programs PGA, especially why they were made and what are the
objectives to achieve.
Fulfill the objective of making the communication program and social participation is a tool not
only to solve problems or concerns but to ensure that the important issues of the project are
known, are addressed and resolved in advance.
Drive the need for an awareness of respect for the environment on all actors involved in the
project through the means of radio, television, newspaper and Internet broadcasting where
this is available.
Stages and terms for action




Pre-construction: 3 months
Construction: 4 years
Operation: 2 years

Applicable requirements:
International Legislation:


Performance Standard No. 1 of the International Finance Corporation (IFC): It discusses
the importance of 1) an integrated approach to identify environmental and social impact,
risks and opportunities of the project 2) effective community participation, based on the
disclosure of information about the project and consultation with local communities on
issues that directly affect them.

National Legislation:





Law No. 25.831: Free access to environmental information (2003)
Decree No. 1172-2003: Regulation about access to public information and general
regulations about public hearings called by entities depending from the National Executive
Power.
Law No. 26.522. Audio –visual Media Act

Related programs of the Environmental Management Plan







Comprehensive Resettlement Plan (CRP, PIR in Spanish)
Steps oriented to the protection or indigenous people
Cultural Heritage Action Plan
Recommendations about rescue and protection of cultural, historical and prehistorical
heritage in the area directly impacted by the project
Education, primary health care and monitoring disease rates, including psycho-physical
and psycho-social health
Environment, health and safety education and training campaigns involving workers

6. Steps oriented to the protection or indigenous people (Cheuquel community)
Objective:
Prevent, minimize or mitigate the negative social and economic impacts arising from the
inadvertent movement of the Mapuche people to the new production areas and of the
performance of compensation works in Agrio del Medio.
Foresee possible difficulties that could occur due to the transfer of environmental knowledge
to the Community and the possible offsets for compliance with the conditions inserted in the
agreements: use of labor, compensation of land, construction of basic infrastructure service
and irrigation.
Minimize or mitigate adverse effects related to the expected time for shipments and the
abandonment of flooded areas.
Avoid imbalance in the conditions of economic sustainability of the Community not met in a
timely manner with actions that enable their production, tourism and preservation of cultural
heritage development.
Avoid conflicting processes in the process of abandonment of areas considered important for
the Community.
Scope of the program and methodology:
Integrate a team of professionals in charge of measures aimed at protecting the Mapuche
Community of Cheuquel (land, physical assets, lifestyle and cultural heritage) linked to the
development of works
Viable mechanisms that allow the integration of the Community to the contents of the Program
of Social Communication and Community Participation providing the means and instruments
required for insertion (translation, graphics, etc.)
Planning training aimed at the management of irrigation areas and the dissemination of new
production techniques and access to the activities of Parcel Pilot Quili Malal.
Support for strengthening development strategies from improved conditions of alluvial
protection against waves and in its present location and transfer of knowledge to take on new
aspects of the territorial and preventive use of criticalities in the areas of residence and current
production. (Agrio del Medio)
To make viable the measures that allow integrating the Mapuche community with the rest of
the affected community, their access to the media will be planned to be implemented with the

Program of Social Communication and Community Participation to spread their self-organized
cultural events and other tourist activities that will be planned by the community
Stages and terms for action




Pre-construction: 2 months
Construction: 2 months
Operation: 3 years

Applicable requirements:
International Legislation:


Performance Standard No. 7 of the International Finance Corporation (IFC): Indigenous
Peoples. Objectives include: i) Ensure that the development process fosters full respect
for human rights, dignity, aspirations, culture and livelihood dependent on natural
resources of indigenous peoples, ii) Anticipate and avoid the development of projects that
may have adverse impact on indigenous peoples' communities, or when it is not possible
to avoid them, minimize or compensate for such impact. iii) To respect and preserve
culture, knowledge and practices of indigenous peoples.

National Legislation:




National Constitution: Article 75 Paragraph17.
National Law No. 23302. Creation of the National Institute for Indigenous Matters (INAI, in
Spanish)
National Law No. 26160/2003 Emergency concerning land possession and ownership

Provincial Legislation






Law No. 1759/88: The Provincial Executive Authority is given the power to execute the
free transfer of ownership of public land in favor of indigenous peoples living in the
Province.
Provincial Constitution. Article 53 – “The province recognizes the ethnic and cultural preexistence of Neuquén indigenous peoples”; Article 82, Paragraph "d".
Law No. 1800/1989 adheres to National Law No. 23.302, in relation to indigenous people
policy and support to native communities.
Law No. 2440/02 adheres to National Law No. 25.607 that provides for a campaign to
publicize the rights of indigenous peoples recognized by the Article 75, paragraph 17 of
the National Constitution.

Related programs of the Environmental Management Plan


Comprehensive Resettlement Plan (PIR in Spanish)








Social Communication and Community Participation
Cultural Heritage Action Plan
Recommendations about rescue and protection of cultural, historical and prehistorical
heritage in the area directly impacted by the project
Education, primary health care and monitoring disease rates, including psycho-physical
and psycho-social health
Environment, health and safety education and training campaigns involving workers
Steps oriented to scenery protection.

7. Education, primary health care and monitoring disease rates, including psychophysical and psycho-social health
Objective:
To foresee the application of mitigation measures and monitoring after the identification of
critical issues that could arise in the areas of health care for the working population and the
conditions achieved in education, since during the development of the work, negative effects
could be produced and that could trigger conflicts of coexistence in workrooms and in the
quality of the required job performance.
To foresee coordination and liaison with specific provincial areas with jurisdiction over
education and health to gather all the information relating to the state of affairs at the beginning
of the works, for access to related information.
Therefore, anticipate the design of the mechanisms of medical records for the entry of human
resources jobs, regular monitoring of risk factors and health monitoring of the working
population, as well as monitoring of educational conditions achieved, to ensure adequate
levels of training necessary to possess or acquire as a condition of access, performance and
job tenure.
Scope of the program and methodology:
Develop a Health Plan that includes contingencies and care of common health problems
pointing to prevention.
To arrange all available resources of all kinds -human, physical and technical- to solve the
problems of health care assistance at work.
Have procedural guidelines for the care of the most common diseases and have agreements
for referrals distinctive and / or serious for treatment by health services cases: hospitals, first
aid centers, health posts and other departmental jurisdiction, municipal and provincial.
Have an area to meet emergency care or derive accidents.

Prepare an annual report stating results of the psychophysics and psychosocial health of the
workforce employed in the works.
Prepare an annual report monitoring and the evaluation of educational training and skill levels
achieved, detailing the problems encountered, the progress achieved by the human resources
used and the need to persist in training if necessary.
Stages and terms for action



Construction: 4 years
Operation: 2 years

Applicable requirements:
International Legislation:


Performance Standard No. 4 of the International Finance Corporation (IFC): Community
Health, Safety, and Security, which aims at 1) to anticipate and avoid adverse impact on
health and safety of affected communities during the project, resulting from both routine
and non-habitual circumstances. 2) To ensure that safeguarding personnel and property
is carried out in accordance with relevant principles of human rights so as to prevent or
minimize the risks to the affected communities.

National Legislation:


National Law 26206 of National Education

Provincial Legislation


Law No. 1875/90, as amended by Law No. 2267/98 has the purpose of: Orienting,
encouraging, developing and coordinating educational and cultural programs.

Related programs of the Environmental Management Plan





Social Communication and Community Participation.
Comprehensive Resettlement Plan (CRP, PIR in Spanish).
Steps oriented to the protection or indigenous people (Cheuquel community).
Environment, Health and Safety education and training campaigns involving workers

8. Steps oriented to scenery protection
Objective:

To foster that in the areas influenced, directly and indirectly, by the project all necessary
actions shall be taken from the start of construction, in order to prevent deterioration of the
basic soil resources: native vegetation, fauna, water, relief and the integrating elements of the
cultural heritage to be preserved.
Prevent inappropriate actions out of the context of the work from affecting the transformation
of the landscape.
Prevent that an unaware performance of the need to protect the environment and landscape
components by the general population, and population affected by the works, prejudicial to
their conditions in areas that will not be tapped either for the use of building materials outside
the areas demarcated by movements of equipment and machinery for paths and construction
of roads and electrical works, handling and disposal of the work outside the rules governing
their arrangement, among others.
Scope of the program and methodology:
Development of a landscape protection program that includes all actions for the conservation,
rescue/or restoration of the significant attributes of the same: soil, vegetation, wildlife, water,
relief, cultural heritage interconnected with areas of works development.
Use the resource of the water in the reservoir as an articulator of a new landscape in the basin.
Recreate by using restoration strategies the introduction of native plant species into new areas
to occupy and keep them where populations remain.
Design measures to notify the community about landscape conservation areas without
intervention works and protection of its resources.
Provide training lectures by managers conducting the various fronts of work on issues related
to construction progress and protection of the landscape (delimitation of fences, signs, written
communications) to control actions in the area that direct influence works and surrounding
areas.
Indication of aspects of rescue and remedial to implement in critical areas such as on natural
areas to flood and of conservation not intervened, for example on new resettlement areas to
protect reliefs, structures of soils, vegetation, architectural structures that remain, among
others.
Instrumentation of interactive consultation mechanisms in sectors considered critical to the
conservation of the landscape: large infrastructure paths, areas of intense mobilization of
people and transferring of goods, abandonment of habitats and creating new areas with
imprints of different urbanization.
Have plans of action in situations of conflict by defining protocols for minimizing negative
effects.

Stages and terms for action




Pre-construction: 2 years
Construction: 4 years
Operation: 2 years

Applicable requirements:
International Legislation:
IFC Performance Standard 6: Biodiversity Conservation and Sustainable Management of
Living Natural Resources. Objective: to promote the sustainable management of living natural
resources through the adoption of practices that integrate conservation needs and
development priorities.
Provincial Legislation



Provincial Law No. 1875/91 about preservation, conservation and protection of the
environment. Text updated according to Law No. 2267/98.
Decree No. 413/2006: All projects, works or activities carried out within the land
administered by the National Parks Administration in the territory of the Province of
Neuquén, which may alter the environment, must have prior to their execution an
Environmental Permit issued by the Provincial Office for Environment and Sustainable
Development.

Related programs of the Environmental Management Plan








Comprehensive Resettlement Plan (CRP, PIR in Spanish)
Steps oriented to the protection or indigenous people (Cheuquel community).
Cultural Heritage Action Plan
Recommendations about rescue and protection of cultural, historical and prehistorical
heritage in the area directly impacted by the project
Educación ambiental para los trabajadores de la construcción y la comunidad afectada
Establishing compensatory reserves of areas and ecosystems lost in the area of direct
influence and programs for their conservation and management
Education, primary health care and monitoring disease rates, including psycho-physical
and psycho-social health

9. Monitoring social and economic rates and trends in relation to concerned
populations
Objective:

Preventing, identifying potential impacts on the development stages of the project and monitor
changes in the behavior of socio-economic variables of the population engaged in the same,
to anticipate the appearance of possible critical periods that may arise (lower demand labor,
programming lags, loss of income related to economic downturns, others)
Prevent mitigation strategies to influence such potential adverse effects from monitoring the
variables surveyed by systematically recorded socioeconomic data: employment status,
income, educational access to goods and services coverage, social health and safety of the
working population from its pre-construction phase to the start-up of entrepreneurship
Scope of the program and methodology:
Develop a record that provides qualitative and quantitative sequential employment status,
income, access to goods, services, educational coverage, health and social security of the
population employed by the Project, information conveniently processed to obtain a trend
towards a reading of socioeconomic conditions.
Having a comparative and evolutionary biannual analysis of socioeconomic trends regarding
its valuation at the beginning.
Coordinate with the agencies operating in the province in the areas of education statistics,
health, employment and social security in order to report results and compare them against
their statistics.
Prepare an annual report where the results are recorded and broadcast it.
Verify compliance with the beneficial goals of the Project regarding the living conditions of the
affected population.
Stages and terms for action
 Construction: 4 years
 Operation: 2 years

Applicable requirements:
International Legislation:
IFC Performance Standard 1: Assessment and Management of Environmental and Social
Risks and Impacts. Objectives: to identify and evaluate environmental and social risks and
impacts of the project, and to adopt a mitigation hierarchy to anticipate and avoid, or where
avoidance is not possible, minimize, and, where residual impacts remain, compensate/offset
for risks and impacts to workers, Affected Communities, and the environment.
National Legislation:



National Law No. 17622/68, Decrees PEN No. 3110/70 and 1831/93: Creation of the
National Institute of Statistics and Census (INDEC).

Provincial Legislation:


Provincial Law No. 51/58 creates the Provincial Office of Statistics and Census dependent
from the Ministry of Economy and Public Works of the Province of Neuquén.

Related programs of the Environmental Management Plan
 Comprehensive Resettlement Plan (CRP, PIR in Spanish)
 Education, primary health care and monitoring disease rates, including psycho-physical
and psycho-social health
 Training in the adequate use of farming inputs and measures for soil conservation in the
area of influence
 Social Communication and Community Participation.
 Steps oriented to the protection or indigenous people (Cheuquel community).
 Environment, Health and Safety education and training campaigns involving workers

10. Occupational segregation in working camps, workers behavior, strict safety control
Objective:
Specify the controls for the areas of the camps.
Specify the controls for areas in the fields of works.
Specify the controls for the areas of administration and services; workshops; stores; deposit
machines and equipment; fuel tanks; etc. permanent and temporary use, in the latter case
associated periods of assembly, use and release
Scope of the work
The different areas of workshops, services and works must be precisely defined adding that,
for those which are temporary, even within the period of work, the times of assembly, use and
release will have to be set.
Each of the defined areas will be surrounded by Olympic and rural fences, as appropriate and
with the fewest number of access.
The entry and the stay in the camps will be allowed by the tickets checked by the security staff
and with the accreditation or license duly granted.
No one may enter and remain in the areas of work:




For the entries checked by the security personnel:
Credited and provided that they appear on the roster of the personnel authorized to do so,
and for that reason, the prerequisites in this list are:








Company to which it belongs.
Sufficient personal data.
Logging in to Work Risk Insurance (A.R.T. in Spanish) and the medical providers guide
that the health plan has designated.
Certify having fulfilled the conditions of general training in Safety and Health, and the
details stated by the sector, activity or task may require.
Certify having fulfilled the conditions of general training in the environment and the
details stated by the sector, activity or task may require.
Having an assigned task and schedule to perform it.
Have adequate clothing and all elements of personal security the details stated by the
sector, activity or task may require.

All sectors defined in camps must meet:
Sanitary services:










Sufficient flow of hot and cold water.
Continuous provision of soap (preferably liquid), paper towels and toilet paper.
Correct operation of the drains.
Toilets clean and unobstructed.
Clean and disinfected floors, plus free of lubricants.
Walls and ceilings cleaned and sanitized.
Environments ventilated and lighted
Sewer and properly maintained (yes as aseptic chambers and cesspools, where
applicable) ducts.
Sufficient quantity of chemical toilets at all remote sites (appropriately distributed and
maintained in accordance with existing standards and provision of hygiene items as
indicated).

This in itself is not enough unless it is accompanied by:






Teaching the proper use of facilities and medical supplies. (Warning banning smoking in
health modules and throwing out of cigarette butts also).
Education of the need for rules and regulations and their associated benefits.
Teaching the importance of differentiating the types of release. (Warning prohibiting the
discharge of solids, greases, lubricants, chemicals, and others inadequate, into the
sewage system).
Teaching about the difference between consumable water and drinking water (Warning
banning drinking water consumption).



Strict control of all supervisory levels for both users and for those responsible for cleaning
and maintenance.
 Disciplinary measures sanction when in breach of the above.
Drinking water:




At all sites (including any front of the work, however remote this is) drinking water will be
provided in sufficient quantity, be it over a network or in drums.
In all public drinking fountains disposable cups will be provided, there will be installed
containers with polythene bags for easier removal, to dispose of used toilet seats.
All water sources will be subject to regular physical-chemical and bacteriological analysis.
When the result, according to what the National Food Code regulates, indicates "not fit for
human consumption" there will be a signpost with a mouth indicating the "prohibition of
intake."

This in itself is not enough unless it is accompanied by:

















Teaching about the difference between consumable water and drinking water (Warning
banning drinking water "unfit for human consumption").
Education about the need to use disposable cups (when one doesn’t own one himself)
and how to dispose of the used ones.
Strict control of all supervisory levels for both users and for those responsible for cleaning
and maintenance.
Disciplinary measures sanction when in breach of the above.
Food: all staff receives sufficient food, appropriate to the climate and the type of task
performed and quality according to what the National Food Code regulates nutritional
conditions:
Inputs, fresh and non-perishable, will be purchased from accredited suppliers, will be top
quality, and only to be received after being quality and quantity control tested and will be
stored for the time and in the right conditions.
The health and hygiene of the places of storage and food preparation conditions will be
strictly controlled.
The menus and quantity of rations will be scheduled by nutrition professionals in order to
fulfill needs arising from the different modes of work, shift work sites.
The preparation of meals will be provided by cooks and assistants with experience in
community gastronomy.
Food packs will be packaged securely to maintain consumption when sanitary and
nutritional conditions; this to be done after the process of delivering to the fronts of work,
storage and distribution. Adding, ways of packaging must ensure an easy way to pick the
waste and can be managed properly.
Dining rooms, sufficient to support the amount demanded in different shifts will be
spacious, comfortable and clean. The dishes will be appropriate, will be delivered clean
and must be returned when finished using.
Waste should be managed as indicating in item 3.1 of this Section.

Note: The foregoing relates to the community dining rooms; however, foods that are provided
or sold for individual or family consumption will be subject to the same quality and safety
controls.
Bedrooms: must ensure compliance with the following requirements:


All bedrooms will be provided with comfortable furnishings and safe storage of personal
belongings.
 The cleaning of each site will be unique for each occupant, however the housing complex
will be kept maintained in a clean and hygienic condition.
 Special care to maintain adequate heating and ventilation conditions simultaneously to be
maintained.
 Facilities, equipment and supplies for washing and ironing clothes shall be provided, as
well as safety conditions during the drying period.
 This in itself is not enough unless it is accompanied by:
 Teaching good use of the furniture, fixtures and supplies made available.
 Education of the need for rules and regulations and their associated benefits, where the
conditions of respect for the rest of others is a priority.
 Strict control of all supervisory levels for both users and for those responsible for cleaning
and maintenance.
 Measures of disciplinary sanction when in non-compliance with the aforementioned.
Dressing rooms: All working areas have associated a comfortable place where staff can
change clothes and equipped with safe lockers to leave clothing that is not being used at that
time (coats), save personal security items that have been consigned, his belongings, etc.
Housekeeping: generally, should be considered:











In close quarters, if not expressly permitted, smoking ban applies.
It is forbidden to light fires in any area of the "Building Area". The need for heating does
not enable it.
It is forbidden to carry arms in the entire field of the "Building Area".
Hunting and fishing are prohibited (even within the sporting regulations) throughout the
"Building Area".
The workplace is kept clean and tidy, free of waste and scrap, unable to create pockets of
fire, properly marked and indicated especially areas of particular risk.
The work areas will be delimited by wiring fences, virtual barriers painted on the floor, or
the way that best suits the site.
The storage areas of hazardous or flammable products shall have restricted access and
full control. The munition dump takes extreme importance in this regard.
Emissions (noise, gases or particulate matter) will be minimized in all activities.
Effective rodent modes controls will be implemented, as well as any other vector diseases
or infections.
In terms of waste management there will have all the containers required to fulfill indicating
in this Section.




The cleanliness and orderliness of the site will be provided at the end of a day.
The demobilization of all demarcated areas must meet the general and specific procedures
already in place. In the case that it is releasing a sector or area under future flooding, the
controls will be tightened further.

Stages and terms for action




Pre-construction: 2 months
Construction: 4 years
Operation: So many months as the duration of the term of works and until the formal
demobilization phase of each works concludes.

Applicable requirements:
International Legislation:







Guide about Environment, Health and Safety of the International Finance Corporation
(IFC): Health and Safety at the Workplace. It provides for permanent measures to reduce
risks.
Law No. 26.693 approves Convention 155 of the International Labor Organization (ILO)
on workers’ occupational health and safety.
Law No. 26.694 approves Convention 187 of the International Labor Organization (ILO)
concerning the Promotional Framework for Occupational Safety and Health at the
Workplace, adopted in Geneva, Switzerland.
Performance Standard 2 of the International Financing Corporation (IFC): Labor and
Working Conditions. Objective: promote safe and healthy working conditions, and the
health of workers.

National Legislation:


Decree 351/79 that regulates Law No. 19587. It provides technical standards and health,
precaution and custody measures to protect the physical and psychological integrity of
workers.

Related programs of the Environmental Management Plan
 Sewage Treatment and Sanitation Program
 Education, primary health care and monitoring disease rates, including psycho-physical
and psycho-social health
 Establishment and control of a safety zone in the work area Environment, health and safety
education and training campaigns involving workers.
 Training for facilitating the execution of Environmental Management Plan (PGA in
Spanish)
 Water Quality Monitoring
 Industrial (special) Waste Program



Monitoring and control of insects, potential vectors of disease

11. Environment, health and safety education and training campaigns involving
workers
Objectives:
Incorporate knowledge of elementary concepts on the issue of safety and hygiene.
Provide knowledge about existing protection regulations risks.
To foster awareness and responsibility, at all levels, as their own performance impacts the
safety of others.
To foster awareness and responsibility, at all levels, as their own performance impacts on the
overall hygiene conditions.
Ensure awareness of the procedures that it covers.
Scope of the program and methodology:
There are two times to consider: i- The incorporation of the worker under the "Chihuido I
Multipurpose Project". ii- His/her appointment to a particular task or activity in the venture.
In that order the program also is structured on two levels: i- A phase or minimum immersion
instruction at all levels. ii- A specific instruction phase, developed ad-hoc and has to do with
the task entrusted or activity and the level of responsibility assigned.
The first phase will be general and, where appropriate, with compliance; therefore, no shortage
in the program first item, such as:


Good use of facilities and medical supplies. (Warning banning smoking in health modules
and throwing butts to).
 The need for rules and regulations and their associated benefits.
 The importance of differentiating types of release. (Warning prohibiting the discharge of
solids, greases, lubricants, chemicals, and others inadequate, sewage system).
The difference between water suitable for consumption and drinking water (Warning banning
drinking water consumption).




The need to use disposable cups (when one doesn’t own one himself) and the mode of
disposal of used cups.
Good use of furniture, fixtures and supplies made available.
In close quarters, if not expressly permitted, smoking ban applies.




















A ban on lighting fires in the whole area of "Building area". That the need for heating either
does not enable it.
The ban on carrying weapons in the entire field of "Building area".
The ban on hunting and fishing (even within the sporting regulations) throughout the area
of “Building area".
The workplace is kept clean and tidy, free of waste and scrap, unable to create pockets of
fire, properly marked and indicated especially areas of particular irrigation.
The work areas will be delimited by fences, fences, virtual barriers painted on the floor, or
the way that best suits the site.
Total control and restricted access storage areas of hazardous or flammable products.
The magazine takes extreme importance in this regard.
Emissions (noise, gases or particulate matter) will be minimized in all activities.
Effective ways to control rodents and any other vectors of disease or infection.
Strict control of all levels of supervision on both users and on those responsible for
cleaning and maintenance.
Waste management involves all containers required to fulfill indicating the procedure.
The cleanliness and orderliness of the site will be provided at the end of a day.
Disciplinary measures to sanction non-compliance with the foregoing.
The second phase will be particular and where applicable, compliance with no more;
therefore, no shortage in the program first item, such as:
The obligation to deliver and use of appropriate clothing and equipment for the activity
work, site and weather conditions.
The obligation of instruction for the use of equipment and associated authorization, when
appropriate.
Training to meet the assigned tasks, its purpose and its associated risks.
Training survival, first aid and assistance possible cases of cardio-respiratory arrest.
Training to act in case of findings of interests.

Stages and terms for action




Pre-construction: 12 months
Construction: 4 years
Operation: 15 years (Last year of the Construction stage overlaps the Operation)

Applicable requirements:
International Legislation:


Performance Standard No. 2 of the International Finance Corporation (IFC): It is aimed,
among others: i) To promote fair treatment, non-discrimination and equal opportunities for
workers; ii) To promote compliance with national legislation on employment and labor; iii)
To promote safe and healthy working conditions and foster workers’ health

National Legislation:






Law No. 25212: Federal Labor Pact – Annex I creates the Federal Labor Council. Annex
II provides for a General System of Sanctions applicable as a result of Labor Infringements.
Law No. 18695 regulates the procedure for applying sanctions to the rules for the
organization and regulation of work
Law No. 19587on Health and Safety at the Workplace.
Decree No. 351/79 Health and Safety at the Workplace: Compliance with Annex I: Title III
on design / building features of the facilities.

Related programs of the Environmental Management Plan









Sewage Treatment and Sanitation Program
Industrial (special) Waste Program
Training for facilitating the execution of Environmental Management Plan (EMP, PGA in
Spanish)
Monitoring and control of insects, potential vectors of disease
Occupational segregation in working camps, workers behavior, strict safety control.
Environmental education for construction workers and the community Education, primary
health care and monitoring disease rates, including psycho-physical and psycho-social
health.
Establishment and control of a safety zone in the work area

12. Training for facilitating the execution of Environmental Management Plan (PGA in
Spanish).
Objective:
The specific objectives of this program are:





Incorporate knowledge of concepts grounded on the issue of the environment.
Provide knowledge of current environmental protection regulations.
Raise awareness and responsibility, at all levels, as their own performance impacts the
environment.
Ensure procedural knowledge that encompasses.

Scope of the program and methodology:
There are two times to consider: i- The incorporation of professional or coach under the
"Multipurpose Plant Chihuido I". II His appointment, with particular responsibility for a particular
task or activity in the enterprise that is reached by programs Environmental Management Plan.
In that order the program also is structured on two levels: i- A phase of general instruction;
and ii-A specific instruction phase, developed ad-hoc and that has to do with the programs of

the Environmental Management Plan that relate to the task or activity that has been entrusted,
as well as the level of responsibility assigned.
Stages and terms for action




Pre-construction: 12 months
Construction: 4 years
Operation: Training to all professional or technician who joins the construction.

Applicable requirements:
International Legislation:
IFC Performance Standard 1: Assessment and Management of Environmental and Social
Risks and Impacts. Objectives: to identify and evaluate environmental and social risks and
impacts of the project, and to adopt a mitigation hierarchy to anticipate and avoid, or where
avoidance is not possible, minimize, and, where residual impacts remain, compensate/offset
for risks and impacts to workers, Affected Communities, and the environment.
IFC Performance Standards 2 through 8
National Legislation:




Decree 239/99, Section 5, paragraph m) it is a function of ORSEP to spread knowledge
and rules relating to matters within its competence and collaborate with academic
institutions specialized in training in dam safety professionals.
ORSEP Technical Council Resolution No. 3/11. A working team is formed and appointed
for the purpose of "adapting ORSEP internal procedures for the management of dam
emergencies, and ensuring that uniform criteria are met throughout the Agency.

Related programs of the Environmental Management Plan



It is generally linked to all programs in the Environmental Management Plan
In particular, it is linked with those programs of the Environmental Management Plan,
which are proper to each person´s activity and/or function in the project.

6.4 Subsequent Adaptations
In reviews made to the list of programs shown in the previous item, subsequent to offer
submittal, proposals of programs oriented towards the inclusion of aspects demanded by the
Financing Agencies were developed. The programs are listed below:
1. Sedimentation Management (Annex 6.5.1, in Spanish)
2. Control and Monitoring of Noise Level (Annex 6.5.2, available in Spanish and
English)
3. Control and Monitoring of Air Emissions (Annex 6.5.3, available in Spanish and
English)
4. Management of Cumulative Aspects (Annex 6.5.4, in Spanish)
5. Management of Construction Materials Extraction (Annex 6.5.5, in Spanish)
6. Development of Grievance Mechanisms (Annex 6.5.6, available in Spanish and
English)
A summary of the programs mentioned above is presented below.
1. Sedimentation Management
Objectives
- To guarantee the operation of the reservoir in conditions similar to those of design during the
project useful life, through the application of sedimentation management strategies.
- To verify the occurrence of cumulative impacts on the Cerros Colorados system and on the
downstream reaches.
Problem description, Scope of the program, and Methodology
The supply of sediments to the reservoir impacts it to a greater or lesser extent as it can cause
loss of capacity, obstruction of the water intakes and other conduits, abrasion of hydraulic
structures such as spillways and gates, etc. Additionally, it can impact the powerhouse,
causing erosion of the hydro-mechanical equipment (turbines, valves), propensity to damage
by cavitation and possible interruptions of the plant operation, in case of increasing the
concentration of sediments. Likewise, the retention of sediments in the reservoir deprives the
sediments essential for the formation of channels and aquatic habitats downstream from the
dam.
In fact, when a natural course enters a reservoir, it faces an increase in depth and a decrease
in velocity, which produces a decrease in its sediment transport capacity and the consequent
precipitation. The sediments can be deposited along the entire length of the reservoir,
increasing the level of the bed and causing aggradation.
The sedimentation in reservoirs is a complex process that varies with the production of
sediments in their basins, the rate of transport and the way it is deposited, that is, it depends
on the river regime, the flood frequency, the reservoir geometry and its mode of operation, the
basin land use and its geomorphological and physiographic characteristics, among many
other factors.

Additionally, there is increasing evidence of channel erosion and ecosystem impacts resulting
from sediment starvation downstream of dams, often termed hungry water. Coastal areas that
rely on riverine sediment supply are especially vulnerable to impacts of reduced sediment
supply.
As part of an environmental management plan, the present instrument will detail (a) the
measures to be taken during the implementation and operation of the project to eliminate or
offset adverse environmental impacts, or to reduce them to acceptable levels, and (b) the
actions needed to implement these measures. Likewise, the plan will specify, for the stage of
operation of the project, the monitoring of sediments and their distribution patterns within the
reservoir, and the analysis and modeling of their dynamics to be carried out, which will allow
detecting possible departures from the design conditions, and adopt sediment management
strategies that are economically efficient and sustainable.
Likewise, the plan will specify, for the project operation stage, the monitoring of sediments and
their distribution within the reservoir, and the analysis and modeling of their dynamics to be
carried out, which will allow detecting possible departures from the conditions assumed in the
design stage, and adopt sediment management strategies that are economically efficient and
sustainable.
This program will address, at least, the following points:
- An evaluation of the nature of the problem, which part of the sedimentation processes has
an influence on the project and in downstream reaches, including the identification of the size
range of sediment particles, and the source areas for the different fractions.
- A program of streamflow and sediment flux gauging campaigns, including the selection of
the sites (both upstream and downstream from the reservoir), the frequency with which they
will be carried out, their temporal location in the water year according to the regime of the river
and their tributaries, of the flow variability, and of the climate conditions, the techniques and
instruments to be used, the required human resources, etc.
- Fitting of sediment concentration curves – flow rate. In coincidence with sediment flux
gauging, streamflow gauging must be made to calibrate curves that relate both variables. As
an adequate number of pairs of measurements of both variables is obtained, ideally covering
different hydrological conditions (high, medium and low waters), a curve can be fitted to the
scatter of pairs, that is, a mathematical law (it is usually assumed that the sediment
concentration is a potential function of the flow rate). Thus, to the extent that a continuous
series of discharge (measured or simulated) is available, there is also a continuous series of
sediment concentration (weight per unit volume) or of sediment flux (weight per unit of time).
From there, the computation of annual sediment production is immediate.
- A program of periodic hydrographic surveys of the reservoir bathymetry, as to identify
changes in the bed elevation model, which will allow readjusting the curve that relates the
reservoir elevation with its surface area, and its integral, the volume curve. The periodicity of
the campaigns, the probing techniques to be used, the instruments and equipment required
and the necessary human resources should be defined.
The gauging sites will comply with certain characteristics in terms of local runoff conditions,
cross section shape, available depth, distance to junctions, accessibility to the site, etc. The

same requirements are common to the measurement of both variables. These criteria are
listed in the WMO Guide to Hydrological Practices (WMO No. 168, 1994, Chapters 11, 12 and
13). Very rarely a site will meet all these criteria, so the site with the highest compliance is to
be selected.
As with managing any resource, continued monitoring of reservoir sediments is necessary to
track whether or not the implemented sediment management options are performing as
predicted. If implemented options are not performing as predicted, revising the original plan
may be necessary to extend the useful life of a reservoir and achieve reservoir sustainability.
Stages and terms for action
•

Pre-construction: 12 months

•

Construction: 4 years

•

Operation: 15 years (Last year of the Construction stage overlaps the Operation)

Related programs of the Environmental Management Plan
This program is tightly linked with the programs Monitoring of hydro-meteorological variables
and Water Quality Monitoring (particularly with the Monitoring Annual Plan of Sediments).
Applicable requirements
International Legislation:









Performance Standard 3 of the International Financing Corporation (IFC): Resource
Efficiency and Pollution Prevention, whose objectives include promoting more sustainable
use of resources, including energy and water.
United Nations Program Agenda 21. Agenda 21 consists of a global strategy applied
locally and involving every segment in a community: social, cultural, economic and
environmental. It represents a commitment towards environmental upgrade and
consequently, in favor of the quality of life of residents in a community, county or region.
Chapter 18, on protection of the quality and supply of freshwater resources. Application of
integrated approaches to the development, management and use of freshwater resources.
The Dublin Statement (1993) on water and sustainable development, refers to the need to
reverse the present trends of overconsumption, pollution, and rising threats from drought
and floods.
OP 4.37 - Safety of Dams. Operational Manual. World Bank. October, 2001.
BP 4.37 Annex A - Dam Safety Reports: Content and Timing. Operational Manual. World
Bank. October, 2001

National Legislation:


National Constitution (Art. 41- right to a healthful environment-, 43- collective action in
defense of the environment-, 75 subparagraphs 10, and 22- international treaties on
human rights-, 124- original ownership over natural resources)












General Environment Act (LAG), Law 25675 (law of basic assumptions for an adequate
and sustainable environment management, preservation and protection of biology
diversity and sustainable development implementation).
Law 23896, clause I, II, III, IV, V. Inter-jurisdiction Basin Authority (AIC) and Dam Safety
Regulatory Agency (ORSEP). Water Management Act, Law 25688: Art 1 (preservation
and rational use of the water resource); Art 2 (creation of Basin Committees).
Memorandum of agreement between the National State and Provincial States, 1993, after
which the Inter-Jurisdiction Basin Authority (AIC) was created, enforcing authority for
hydroelectric works in the basin as regards water management and environmental
protection.
Provincial Legislation:
Law 1875 and Regulatory Decree (Arts. 1, 2, 7 Regulatory Decree 2656/99): guidelines
for the environmental preservation, conservation, defense and upgrade throughout the
territory of Neuquen.
Law 1651 Article 1º: Approval of the “Treaty for the creation of the Inter-Jurisdiction Basin
Authority”, Limay, Neuquen and Negro rivers”.

2. Control and Monitoring of Noise Level
Objectives




Minimize the levels of noise and vibrations
Monitor the generation sites periodically
Comply with the national, provincial and local regulations along the various stages of
the project (Preconstruction, Construction and Operation).

Scope
The program will develop procedures and work instructions aimed at regulating noise levels
prevention and control, by following item 1.7 “Noise” of the General Environmental, Health and
Safety (EHS) Guidelines by the IFC, World Bank Group (2007) and enforced regulations.
Methodology
- Sampling methods and equipment will be defined.
- Sampling areas, sites and frequency will be defined.
Below are the basic measures to be implemented on Preconstruction and Construction stages:
Preconstruction
- Survey background and develop and test work procedures and instructions.
- Establish training criteria for the various players who will apply such work procedures and
instructions.
- Establish noise and vibrations awareness criteria for all staff joining the project.
- Monitor the aptitude state of vehicles and equipment added to the project, as well as that of
the building site, in order to ensure compliance with the defined noise levels.
Construction
- Take measurements at the defined sampling sites.
- Sets with low levels of acoustic power will be selected.
- Adequate mufflers will be installed on fans, engine exhausts, and compressor components,
among others.
- Acoustic muffling will be installed at the worksites and enclosed spaces of the building field
offices.
- Vibration isolation will be installed for the mechanical equipment.
- A limit will be set on the working hours of certain equipment or operations.
Noise prevention and control will be applied at the worksite, in accordance with the enforced
regulations.
This will be followed-up by implementing a program which provides information on the
monitoring and compliance with the enforced regulations.

To this end, the noise will be measured at the sampling sites with devices (dosimeters), which
are capable of continuous data recording, and which are in accordance with the
national and international regulations (as defined in the EHS Guidelines (IFC), they must be
1.5m above ground level and at least 3 m away from any reflective surfaces).
Equipment
- Dosimeters.
- Anemometers.
Stages and terms for action
- Preconstruction: 6 months
- Construction: 4 years
- Operation: 20 years
Applicable requirements




National Act No. 19587 (1972) for Health and Safety at the Workplace.
Regulatory Decree No. 351/79. Regulation of Act No.19587 for Health and Safety at the
Workplace.
Resolutions by the Superintendence of Occupational Risk (SOR)

- Resolution 85/2012: Off. Bulletin 30/01/2012. Protocol for noise level measurements at the
workplace.
- Resolution 301/2011: Off. Bulleting 31/03/2011. Parameters to determine “noise sensitive”
workers.


Resolution by the Department of Labor, Jobs and Social Security (MTEySS, by its name
in Spanish)

- Resolution 295/2003 MTEySS: Off. Bulletin 21/11/2003


General Environmental, Health and Safety (EHS) Guidelines, IFC, World Bank Group
(2007)

3. Control and Monitoring of Air Emissions
Objectives




Reduce to the minimum polluting gas emissions
Monitor emissions
Comply with national, provincial and local regulatory provisions, and those issued by
international entities along the various stages of the project (preconstruction, construction
and operation).

Scope
The program will develop procedures and work instructions aimed at regulating air emissions
prevention and control, by following item 1.1 “Air Emissions and Ambient Air Quality” of the
General Environmental, Health and Safety (EHS) Guidelines by the IFC, World Bank Group
(2007) and enforced regulations.
Methodology
- The sampling methods and equipment will be defined.
- Sampling sites and frequency will be defined.
The basic measures to be implemented along the various stages of the project are detailed
below:
- Survey background and draft work procedures and instructions, and have them approved.
- Establish emissions and air quality awareness criteria for all staff joining the project.
- Training criteria for the various players who will apply such work procedures and instructions
will be established.
- Monitor the aptitude state of vehicles and equipment added to the project, in order to ensure
compliance with the defined emission standards.
- Less pollutant fuels and technologies will be used.
- The relevant samples will be taken.
Regarding stationary sources:
- The suitable height of stacks will be controlled to avoid excess concentrations at ground level
caused by draughts, turbulences or inclement weather, and to ensure an adequate diffusion
to minimize the environmental impact.
- Should there be multiple emission sources, the height of stacks will be checked for a
construction contemplating emissions from the remaining sources around, both from
stationary and from fugitive sources.
- Stack emissions will be controlled, provided it is technically feasible, measuring levels of
Nitrogen Oxides (NOx), Sulphur Dioxide (SO2), Carbon Monoxide (CO) and solid particles
(SP).

Fugitive Sources
- The cause for their occurrence will be controlled and their recurrence will be avoided.
- The expansion of the source will be avoided, and their effects and consequences will be
mitigated to the extent possible.
Volatile Organic Compounds (VOC)
- Programs will be deployed for detection and repair of leaks, and eventually, their immediate
repair.
- The main storage tanks of the project will be checked for inclusion of floating roofs.
Mobile Sources (Land Motor Vehicles)
Mobile sources will be evaluated, and a strict control will be established, given that, like in
other combustion processes, emissions from motor vehicles – transport or four-wheel driveinclude CO, NOx, SO2, solid particles and VOC.
- Ensure that the fleets of vehicles apply the mechanical maintenance schedules
recommended by manufacturers.
- Ensure that drivers have been trained on the advantages of driving practices that reduce
accident risks and fuel consumption, as well as advantages of keeping to speed limits.
- The following will be analyzed: i- Replacement of old vehicles by modern alternatives, with
greater energy control; ii- Adaptation of vehicles more frequently used to cleaner energies,
whenever feasible; iii- Installation and maintenance of emission control devices, such as
catalytic converters, and iv- Establishment of a vehicle maintenance and repair schedule.
Follow-Up
- Emissions and air quality follow-up programs will be implemented, which should provide
information for the assessment of effectiveness of emission controls.
Follow-up parameters selected must reflect the highest risk pollutants associated to the project
processes.
• In the “preconstruction stage”, an air quality reference follow-up needs to have been done,
aimed at assessing the environment levels of key pollutants, in order to establish the difference
between the existing environmental conditions and the resulting impacts of the project.
• The location of air quality sampling stations must be set out in conformance with the
requirements of mathematical methods and models, designed to assess the potential impact
caused by the project in the atmosphere.
• The samples collected plus their analysis will follow the internationally accepted
mathematical methods and models.
In the Operation stage, the requirements will be substantially fewer than in the preconstruction
and construction stages.
Equipment
- Weather station.

- Anemometers.
- Measuring and analyzing instruments, capable of meeting the requirements of the selected
mathematical methods and models.
Stages and terms for action
- Preconstruction: 6 months
- Construction: 4 years
- Operation: 20 years
Applicable requirements






National Act No. 20284 (1973). Levels of air pollution. Air quality and maximum emission
level standards. Crisis prevention plan.
Act No. 19587 (1972), in section 9 item c), requires the installation of equipment necessary
for air renewal and removal of gas, vapors and other pollutants resulting from the course
of the work;
Resolution 861/15 SOR: Off. Bulletin 23/04/2015 (Superintendence of Occupational
Risks). It includes a Chemical Pollutants Measurement Protocol for Air at a Work Place.
General Environmental, Health and Safety (EHS) Guidelines, IFC, World Bank Group
(2007)

4. Management of Cumulative Impacts
Objective
The objective of this program is to avoid, minimize or mitigate the contribution of Chihuido I to
the cumulative environmental and social impacts from its construction and start-up throughout
the project life cycle.
Scope of the program and methodology
As any program in an environmental management plan, this instrument will detail (a) the
measures that will be taken during the implementation and operation of the project to eliminate
or compensate for adverse environmental impacts (including cumulative system impacts), or
to reduce them to acceptable levels, and (b) the actions necessary to implement these
measures.
The IFC foresees the application of the Environmental and Social Sustainability Policy (2012)
and a set of eight Performance Standards that integrate and define the responsibilities that
project promoters have in order to adequately manage their environmental and social impacts
and risks. Performance Standard 1 prescribes the performance of a Cumulative Impact
Assessment and Management (EGIA).
Following the IFC Good Practice Handbook called Cumulative Impact Assessment and
Management: Guidance for the Private Sector in Emerging Markets, a management plan for
the monitoring and mitigation of cumulative impacts is proposed.
With the conclusions drawn from the identification and evaluation of cumulative impacts as
background information, it will be assessed the need of realization, within this program, of
monitoring programs, networks of measurement, mathematical modeling, and information
analysis, in order to feed a support system for decision making on measures to minimize or
mitigate cumulative impacts. These measures will include, if required, structural measures
(related to new infrastructure works, or correction and adaptation of existing works) and nonstructural ones (such as adaptation of specific operating rules, bidirectional communication
systems with the affected population, warning systems, territorial planning, either local or of
the area of influence of cumulative impacts, among others).
Given the cross-cutting nature of the concept of cumulative impact, this program is closely
linked to other EMP programs of the Chihuido I project. Therefore, duplication of tasks will be
as much as possible avoided, and a careful evaluation will be made of which monitoring
strategies are already covered by other EMP programs and which should be specifically
implemented by this program. Therefore, it is expected that this management instrument will
be based on information generated both by other EMP programs of the project and by plans
carried out in other neighbor projects within the basin.
Independently of any other action derived from the analysis of the antecedent information, of
the identified VECs, and of the specific elaboration of this EMP program, it will be implemented
as a minimum:

• Monitoring of river stages, reservoir levels, flow rates, groundwater piezo metric heads, and
other hydro meteorological variables such as solid and liquid precipitation, wind intensity and
direction, air temperature, among others, at different strategic points to be identified within the
basin and surroundings, and with sampling frequencies and accumulation periods yet to be
defined.
• Monitoring of sediments, concurrent streamflow and solids gauging, reservoir bed
bathymetry, in different strategic points to be identified in rivers and streams, and with
sampling frequencies yet to be defined.
• Monitoring and sampling of aquatic biota and migratory fish, in the system of reservoirs and
dams.
• Study of migratory routes of birds and the possible interference of high-voltage transmission
lines, from hydroelectric, thermal and wind power plants.
Stages and terms for action
This Program will be carried out during the following project stages:
• Preconstruction: 12 months
• Construction: 4 years
• Operation: 15 years
Applicable requirements






Law 25675
Law No. 1875 (T.O. 2267/98), regulatory decree No. 2656/99 and other regulations.
IFC Performance Standard 1: Assessment and Management of Environmental and Social
Risks and Impacts, which prescribes the performance of a Cumulative Impact Assessment
and Management (EGIA).
The IFC Good Practice Handbook: Cumulative Impact Assessment and Management:
Guidance for the Private Sector in Emerging Markets.

5. Management of Construction Materials Extraction
Objective

Identify, organize and implement preventative and corrective measures, aimed at
mitigating the deterioration that may arise from the exploitation of materials.
Rehabilitate the site upon decommission.
Scope of the program

The plan foresees the exploitation of quarries, but will prioritize and optimize the reuse
of the materials produced from the excavations. In addition, it includes activities such
as excavation, transportation of materials from quarries, temporary storage of material
and operations of the aggregates plant.
The exploitation of the deposits and their extractive activity must be approved by the
Undersecretary of Energy, Mining and Hydrocarbons of the province of Neuquén and
comply with the regulations in force.
Methodology

In all the stages of materials extraction, the Neuquén Mining Procedures Code will be
applied, which determines the area, time, and unit of measurement of the quarry. It
will also be considered the Guidelines on Environment, Health and Safety (EHS),
Construction Materials Extraction, from IFC and the World Bank Group.
Construction
Prior to the opening of the quarry and its exploitation, it will be ensured that there are no
archaeological and paleontological sites.
The excavation activities for the quarrying site generate changes in the topography and the
terrain, changes that generally imply the clearing of vegetation to minimize the loss of fertile
land. The humus and topsoil layer will be extracted and stored in appropriate places for reuse
in the rehabilitation stage of the site.
The necessary measures will be taken to provide adequate drainage in all the borrow pits in
order to prevent flooding and infiltration of surface waters.
In general, it will be avoided to open borrow pits close to the embankments of the dam below
the normal level of the reservoir or next to other permanent works.
Exploitation
The construction materials extraction activity may generate air emissions, noise and
vibrations, solid waste, waste water and land conversion that can not only affect the

environment but also the safety of workers and the nearby population. Issues associated with
extraction may occur during the operational, construction, and decommissioning phases.
All the regulations in force corresponding to the environment as well as the protection of
workers will be applied.
If the extraction were to involve blasting, the current regulations will be complied with and all
necessary prevention and control measures will be taken. Planning of the blasting will be
implemented (arrangement, diameter, and depth and direction of blast holes). The correct
burning of the explosive will be ensured by minimizing the presence of excess water and
avoiding incorrect or incomplete mixing of explosive ingredients.
Excavation activities are expected to involve some degree of topographical and land-cover
changes, often including clearing of preexisting vegetation. Some well-known techniques to
minimize land conversion impacts will be implemented.
Decommissioning
Upon completion of the exploitation, the excavations must be rehabilitated. The affected
terrain will be leveled with respect to the original one and scarified before applying the soil
layers again to promote the vegetative regrowth. The roads and infrastructures will be
eliminated. A Closure Plan will be implemented upon abandonment decision. These tasks will
be carried out according to the instructions of the Enforcement Authority.
Monitoring
Given the characteristics of the extraction activity of materials, which affect resources and
population, the following monitoring programs will be carried out:
- Air emissions, noise and vibrations, and wastes
-Risk for workers in their workplace
-Security in the Community
Hygiene and occupational safety
The risks to be minimized for occupational hygiene and safety arising during the activities of
extraction of construction materials mainly include:
Risks to the respiratory system
Risks to hearing and general health from exposure to noise
Physical risks in general (for example, slips and falls, slippage of stones, handling of moving
machines and high power, etc.)
Stages and terms for action
It will begin at the initiation of the preconstruction phase and will continue along the period
allowed by the Enforcement Authority until the closure and rehabilitation will take place.
Applicable requirements


Code of Neuquén Mining Procedures Law No. 902 (1975)




Articles: 42, 46, 47, 49 and 51.
Environmental, Health, and Safety Guidelines for Construction Materials Extraction,
IFC, 2007.

6. Development and Implementation of Grievance Mechanisms
The development of the plan methodology contemplates the recommendations of
Performance Standards 1, 2, 4 and 5 by the International Finance Corporation (IFC).
Performance Standard 1 includes, among its objectives, “Ensuring that grievances from the
Affected Communities and external communications from other social players are responded
and handled adequately”.
As a point of reference for this standard, item 35 has been included, on the Mechanisms for
Grievances from Affected Communities (Guidance Notes 110 and 111), as well as item 36,
Periodical Reports to Affected Communities (Guidance Note 112); from Performance
Standard 4, item 12 and, from Performance Standard 5, item 11 “Mechanism for Grievances”
(Guidance Notes 30, 31 and 37).
Additionally, the Guidelines for Design and Implementation of Claim Mechanisms for
Development Projects (Compliance Advisor Office / Ombudsman – CAO) were considered,
the Note for Good Practice “Addressing grievances from communities affected by the project.
Orientation for projects and ventures on the design of claim mechanisms” by the International
Finance Corporation (IFC) and the Operations Manual, item 4.12 “Involuntary Resettlement”
(Revised April 2013) by the World Bank, which, in sub item a) of paragraph 13, refers to the
requirement of establishing appropriate and accessible grievance mechanisms, primarily for
the groups of people who will need to resettle.
In Performance Standard 2, Work and Work Conditions, the grievance mechanisms
addressed by the regulations in force are mentioned.
Grievance mechanisms proposed for those who are considered to be harmed by the actions
of the project. For large projects with potentially complex issues, such as Chihuido I, a sound
grievances mechanism must be produced and implemented.
This mechanism must be informed to the Affected Communities, and must be designed to be
adequate for the communities in the area. The procedures will be easily accessed to and
understood.
Objectives
The Plan objective is to ensure that grievances from the Affected Communities and from other
social players are responded and handled appropriately.
To this end, the involvement of the Communities will be encouraged and they will be provided
with the means for their involvement along all stages of the project: Preconstruction,
Construction and Operation.
Scope

The Plan will respond to grievances from the affected communities and will include solving
mechanisms. These mechanisms will comprehend the whole of the community affected by
the Project, whether directly or indirectly.
Sites and staff will be deployed to receive grievances, which will be accessible to the
communities so that the grievance mechanisms prove efficient. The sites will be selected for
the people concentrated within the site. For the more scattered settlements, such as the
Mapuche-Cheuquel community, the sites will be located in access points to the places more
frequently visited by them.
Methodology
The Affected Communities will be informed of: i) the purpose, nature and scale of the project;
ii) the duration of the proposed activities of the project and schedule; iii) the risks and possible
impacts and the pertinent mitigation measures; iv) the involvement process, and v) the
grievance mechanism.
Regarding the latter, the grievance mechanisms will be as follows:
A procedure will be established to receive, record, document and tend to claims, which will be
easily accessible, appropriate and understandable to the affected communities, that will
provide a solution to the possible grievances from the people – both locals, as the resettled
community and those from the indigenous community- and from the affected areas, seeing to
the various needs from each.
The basic information will be where, when and how the members of the community will be
able to file their grievances, and who are responsible for taking and responding to their
grievances.
Points of Information to the communities may be located at:
Community Centre Quili Malal and Bajada del Agrio, alongside with other locations to be
confirmed. Meeting points for the people will also be used, such as parties and popular
gatherings, to provide information. Other information media will be used, like workshops,
gatherings, local radios, websites, etc.
For the presentation of grievances, several mechanisms will be implemented, ranging from
“face-to-face” meetings at a specific claims office to urns placed at key places frequently
visited and walked-by.
Once the grievance has been received through the various mechanisms proposed, the
following steps will be taken:
- Recording of claim (on initialed books)
- Evaluation of claim
- Selection of claim solution (with own staff or staff recruitment)
- Implementation of claim solution.
- Solving issues with stakeholders.
- Follow-up and evaluation of outcome.

The approach to solutions can either be formal or informal.
Stakeholders will be kept informed of the claim progress, which will be checked and monitored
through follow-up forms.
The claims team will regularly provide information to the community, to clarify expectations
and encourage people to use it, and will collect their comments to improve the mechanisms
in place.
From the time of the claim reception and throughout the various steps for claim solutions,
experienced and qualified staff will be appointed.
The company’s staff usually in contact with the affected communities will be trained on the
topics to be able to receive the claims and refer them to corresponding person in charge.
For cases with a difficult solution, independent experts will be hired to bring their expertise in
claim mechanisms.
The training tasks will be related to other programs of the EMP, such as the Integral
Resettlement Plan, Social Communications, Community Participation, and Measures oriented
to protect the indigenous peoples.
Stages and terms for action
This program will be carried out along the following stages:
- Preconstruction: 1 year
- Construction: 4 years
- Operation: 15 years
Applicable requirements






National Emergency Act No. 26160/2003 on Possession and Ownership of Land.
National Act No. 25831: Regime of Free Access to Public Environmental Information.
National Act No. 25607: Establishes a campaign for the dissemination of the indigenous
peoples’ rights.
Convention No. 169 by the International Labor Organization (ILO) Indigenous and Tribal
Peoples.
Regulations by agencies:

- Guidance Note 1. Assessment and Management of Environmental and Social Risks and
Impacts. International Finance Corporation (IFC). World Bank Group. January 2012. (Original
Document).
- Guidance Note 4. Community Health, Safety and Security. International Finance Corporation
(IFC). World Bank Group. January 2012. (Original Document).
- Guidance Note 5. Land Acquisition and Involuntary Resettlement. International Finance
Corporation (IFC). World Bank Group. January 2012. (Original Document).

- OP 4.12 - Involuntary Resettlement. Operational Manual. World Bank. December, 2001.
Revised April 2013.

