Electricidad del Golfo, S. de R.L. de C.V

VIl ENVIRONMENTAL FORECASTS AND EVALUATION OF
ALTERNATIVES

Based on the information that allowed to analyze and describe the structure and function of
the Regional Environmental System its Environmental Diagnosis (Chapter 1V), the
association of the ecosystem units identified with the project’s activities (Chapter V), it is
possible to know the current status of the natural elements and the pressure put on them by
the population and their economic activities, in the region that involves the municipalities of
San Juan Texhuacan, Mixtla de Altamirano and Zongolica — Veracruz.

Environmental factors such as the climate, the geologic substrate and the relief (geo-forms)
form a dynamic complex that determines the stability or fragility of the terrestrial
environments and the status of decisive elements developed therein such as the loss of land
fertility, changes therein which may vary their current use conception and future potential, the
vegetation and its direct influence on habitats, fauna compaosition, among other.

The Proyecto Hidroeléctrico Veracruz, will occupy an effective construction surface of 4.89
Ha, from a total of 243,758 m? (24.38 Ha) which is featured by the presence of predecessors of
Mountain Mesophyll Forest, arboreal elements of gallery forest and riparian vegetation.

The major part of the impacts will be temporary and punctual, specially during the stages of
site preparation and construction.

In general terms, the current scenario where the project will be developed will have
environmental affectation degrees during its activities, which Electricidad de Golfo, S. de R.L.
de C.V, shall prevent, mitigate or compensate through the implementation of the necessary
measures to minimize the negative impacts which might be generated during the project
works.

In the posing of the environmental forecasts (Table VII.1), the impacts of the works and
activities (Table V.2 Chapter V) to be generated because of the Proyecto Hidroeléctrico
Veracruz on the hierarchically arranged environmental factors and indicators (Table V.3.
Chapter V) were considered, and which includes the construction of a dam with an
approximate capacity of 200,000 m® the construction of a conduction tunnel 2,790 m long
and a “Portal” section with a surface of 9 m? with a transversal section 3.0 m width and 3.0 m
height, that will cross in a straight line a hill; oscillation ditch 30 m height and an area of 60
m?, in circular section; water will be conducted through a steel pipeline with a diameter of 1.22
m which will be at pressure in an external ramp of about 2,300 m long, that initiates in the
elevation 1347 masl in the tunnel’s exit and will be placed throughout the Tepetzala ravine to
the power house; the construction of the power house and of the substation that will receive
the power generated, and lastly, the installation of the transmission line of a circuit 4.3 km
long with which the link to the national electric network of CFE in the Zongolica substation will
be made. The foregoing will also allow to compare changes in the current and future
conditions motivated by the implementation of the project and in the surface to be occupied.

With an ad hoc methodology, the scenarios of these factors are quantified by virtue of the
environmental quality expected with the project without the application of an Environmental
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Handling Plan (PMA), with the PMA described in section V1.3 (Chapter VI), and the Capacity
of such environmental factors to support the project. Herein below, the scope thereof is
extended:

Forecast of the current scenario, without Project. It is de description of the current
environment status, without the establishment of the project. For that the description
developed in Chapter 1V, the biotic and abiotic environment is taken into account,
which is characterized because it presents predecessors of Mountain Mesophyll
Forest, gallery forest arboreal elements and riparian vegetation, as well as a fauna of
great regional meaning. The analysis of the structure and functionality of the
environmental system, acknowledges that the region will invariably have modifications
to its current conditions, but there will be of low magnitude, little perceptible given their
local nature; however, in the project's property in particular it will result in a
modification to its biotic components an to its relief due to the removal of superficial
material above the lode seam, including the vegetation and land horizons in actions
such as excavations, for example.

The water resource that will be utilized because of its volume, more that serving as
contaminants receiver, has considered the ecologic consumption that at all times drips
downstream from the dam, the monthly medium ecologic consumption will vary from
10% to 36% and lastly that the annual medium ecologic consumption represents
between 20% and 29% of the annual medium income consumption of the dam. It will
be important in this aspect to consider the time required to attain the total re-change of
water in the interior, mostly regarding an open water corps, with a water storage
capacity of 194,430 m*® at NAMO, opens the possibility of the ecologic-social benefit of
a water activity.

Forecast of the future scenario with project without PMA. A second scenario required
considers the execution of the project without the application of the mitigation,
prevention and compensation measures, based on the environmental responses that
have been considered in the future, derived from the modifications caused by the
project, in accordance with the models proposed by Canter, Gémez Orea y Conesa,
among other authors.

Forecast of the future scenario with PMA. The last scenario includes the qualification
of the alterations on the environmental factors and indicators, within the preparation,
construction and operation stages of the project, under a strict compliance with
preventive and mitigation measures, as well as the future scenario under the
hypothesis of monitoring, restoration and/or compensation programs, as proposed in
section V1.3 (Chapter VI).

Within the scenarios assessment, the impact’s nature is taken into account. The capacity of
supporting the project implies that it goes together with the efficient and supervised execution
of the Environmental Handling Plan.

Then, the aspects to be assessed within the scenarios are defined:

Alteration factor degree. With this we will refer to the alteration degree of the natural
conditions of each of the factors.
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The evaluation quantitative levels will be:

High. Referred to those factors that are found with important or total environmental
alterations.

Medium. With this term we will describe the moderate affectation where the main
natural conditions of the environmental factors still prevail.

Low. With this the minimum and barely detectable affectations in the assessment will
be indicated.

Inexistent. As inexistent will be considered the lack of any kind of alteration to the
factors.

TABLE VII.1. SCENARIOS FORECAST OF THE PROYECTO HIDROELECTRICO

VERACRUZ
ENVIRONMENTAL FACTOR ALTERATION CAPACITY TO
FACTOR INDICATOR DEGREE SUPPORT THE
Without With PMA PROJECT
PMA
. Abundance High Low Medium
Terrestrial /
aquatic Composition High Low Medium
vegetation - - -

Dominance High Low Medium
In conservation status High Low Medium
Loss of fertile land High Medium Medium
Current use Medium Medium Medium

Potential sue Medium Low High
Land Erosion High Medium Medium
External drainage High Medium Medium
Stability of slopes High Medium Medium
Geo-forms Medium Low Medium
Dripping High Low Medium

Infiltration High Low High

Water Phreatic level Medium Medium High
Superficial water quality Medium Medium Medium

Underground water

quality Medium Low Medium
Habitat High Medium Medium
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ENVIRONMENTAL FACTOR ALTERATION CAPACITY TO
FACTOR INDICATOR DEGREE SUPPORT THE
Without With PMA PROJECT
PMA
Terrestrial / Abundance

aquatic Fauna High Medium Medium
Trophic chains Medium Low Medium
Shifting High Low Medium
In conservation status High Low Medium

Gas emission High Medium High

Atmosphere Suspended particles High Medium High
Micro-climate Medium Medium Medium

Visibility Medium Low High

Noise High Medium High
Landscape Panoramic view Medium Low Medium
Naturalness Medium Low Medium
Traffic Medium Medium Medium
Demography Medium Medium Medium
Land use change Medium Medium Medium

Services demand Medium High High

Employment Medium High High

Socio-economic Local economy Medium High High

Transportation and

communication service Medium Medium High

Safety Medium Medium High

Public Health Medium High High

The scenario results favorable, among others, because of the following conclusions derived
from the Regional Environmental Diagnosis (Chapter 1V), and of the Influence Area
Delimitation (Chapter V):

a) Due to its extension and nature, the project does not generate direct and indirect adverse
environmental effects that negatively alter the functionality and charge capacity of the
ecosystem present within the area of influence.
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c) The majority of the negative impacts identified on the flora and fauna are susceptible of
being diminished, also with the possibility of allowing activities associated to the reservoir
works with potential of fish breeding utilization, triggering a benefit which is not only
ecological but also social.

d) The effects on the employment, local economy, services, public safety and health, even
though they are focused on the labor population, also have consequences on the regional
scope of the municipalities of San Juan Texhuacan, Mixtla de Altamirano and Zongolica —
Veracruz.

In this regard, the location area will be constructed on a zone partially modified by activities
developed by the inhabitants of the region, transforming the natural vegetation into cultural
vegetation, specially with irrigation cultivations that increase their productive instability. The
group of works corresponding to the Proyecto Hidroeléctrico Veracruz to be constructed
within the municipalities of Zongolica mainly, it is not comparable to other great hydroelectric
projects of the country, but it still is a regional and local important project that deserves that
its construction is careful with the surroundings it intends to utilize.

Considering the analysis of the preceding forecast, a follow-up and assessment of the critical
impacts affecting the environmental factors with greater value program shall be executed.

Monitoring program

In response to the need to control the changes expected to be generated due to the project’s
preparation, construction and operation activities on the physical, biotic and socio-economic
factors, parallel to the execution of the Environmental Handling Plan, specific monitoring
programs must be implemented for the hierarchically arranged environmental factors, in
compliance with the relevant Mexican environmental regulations and the maximum
permissible limits thereby.

V11.2.1 General Program of Environmental Surveillance

e Purposes

To establish the general environmental surveillance guidelines to be supervised by the
corporation Electricidad de Golfo, S. de R.L. de C.V and the competent authorities, such
as the Procuraduria Federal de Proteccion al Ambiente, or the Secretaria de Salud y
Trabajo y Previsidn Social in strict observance of the rulings issued in respect to the
project, and of the Laws, Rules and Mexican Official Standards applicable in respect to
environmental, hygiene and safety matters.

e Variables and Measures
In accordance with the environmental conditions established by the environmental

authorities through their ruling, the ones proposed in this document in respect to the
Environmental Diagnosis, the expected scenarios, the Environmental Handling Plan and
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in compliance with the Mexican Official Standards applicable both in the construction and
operation stage.

e Measuring procedures and techniques

The ones admissible in accordance with the Mexican Official Standards applicable both in
the construction and operation stage of the Proyecto Hidroeléctrico Veracruz.

Integration of an environmental surveillance committee, which keeps constant supervision
on the compliance with the conditions established by the competent authority

e Logistic and infrastructure

In respect to what is established for the supervision of the work between Electricidad de
Golfo, S. de R.L. de C.V and the competent authorities, such as the Procuraduria Federal
de Proteccién al Ambiente, or the Secretaria de Salud y Trabajo y Prevision Social, and
when it requires the citizen participation.

e Sampling calendar

In compliance with what is established by Electricidad de Golfo, S. de R.L. de C.V and the
competent authorities, and the frequency of monitoring that due to the sample nature,
kind and variable is determined within the time scheduling of the project’s works and/or
activities.

o Person responsible for the sampling

The person responsible will be specialized personnel of the environmental handling area
of Electricidad de Golfo, S. de R.L.

e Action procedures when the permissible values are exceeded

For the interpretation and use of the monitoring results, the parameters established in the
Laws, Regulations and Mexican Official Standards applicable in respect to environmental
and hygiene and safety matters will be taken into account.

Effectuate a review on the preventive measures to determine the cause-effect of the

variation in the expected values and put in place the necessary modifications in the
mitigation measures.

V1l.22 Fauna and flora with protection status monitoring program

e Purposes

Overview the compliance with the Environmental Handling Plan in respect to the region’s
flora and fauna considered in any status of the NOM-059-SEMARNAT-1994, as well as
the ecologic associations related to the exchange of materials and power among the
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terrestrial-aquatic environments, in order to adopt the adequate actions to hinder and
decrease unbalances in the water flow that cause problems with the stability of the
premises and the correct development of the hydroelectric project.

e Variables and Measures

In accordance with the NOM-059-SEMARNAT-1994, priority will be given to the
identification and protection of the species considered as threatened, or endangered. The
number of findings of vegetal and animal specimens (hurt or death, in this last case) will
be recorded. Lectures to the personnel will be scheduled in the site preparation stage, on
the identification and importance of vegetal or animal species considered of protection,
and the record and acting mechanism.

e Measuring procedures and techniques

Findings record and history on the relevant action formats

Personnel training, through illustrative cards

Directory of contacts in respect to ecologic investigation (flora and fauna) upon the
eventuality of an encounter.

e Logistic and infrastructure

For the monitoring of fauna and flora with the protection status, the information contained
in the ETJ, this MIA, and local and regional investigation researches will be considered.
Likewise, before initiating the activities the personnel, contractors and sub-contracts
training shall be reinforced.

e Sampling calendar

The sampling calendar will be established based on the project’s activities, and the
Environmental Handling Plan proposed

o Person responsible for the sampling

The persons responsible for the monitoring compromises the supervision of Electricidad
de Golfo, S. de R.L. de C.V, contractors and sub-contractors.

Integration of an environmental surveillance committee, that keeps a constant supervision
on the compliance with the conditions established by the competent authority

e Action procedures when the permissible values are exceeded

A directory of investigation devoted to the capture, protection and ecologic conservation
(flora and fauna) within the State of Veracruz shall be provided for.

In case of accidental debris or affectation to the vegetation, it shall be informed and
recorded in the formats in order to initiate restoration and/or compensation actions.
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VI1.3 Conclusions

Based on the project’s integral evaluation, it is acknowledged that its implementation is
recommendable in respect to the cost-benefit it represents. The foregoing is based on the
fact that the area on which it is intended to be developed has been impacted by antique
activities; while currently the main deterioration activity is due to the lack of economic
development options. Evidently, the generation of electric power utilizing the natural kinetic of
an hydric course as important as the Apatlahuaya river, represents an advance in favor of the
development of the human populations that will use the service, from the immediate ones to
the medium and long terms, and from the direct to the indirect ones.

For the scenario with project, the quality of the environmental system indicates that the
components and variables that will present a major impact are vegetation, land use and
water; while in the socio-economic component the impacts will be beneficial with the project,
improving the regional socio-economic condition due to the importance in the rendering of the
hydroelectric service. The scenario with project proposes that the mitigation measures
contemplated are sufficient to exclude, minimize, rectify and/or compensate the identified and
assessed impacts, with which the impacts caused by the project are counteracted and it is
avoided that the biological processes suffer any deterioration.

When the project is being operated at its full capacity and the measures identified in this
research are being applied, which are proposed for the prevention and mitigation of the
environmental impacts to be generated, it can be established that the impact posed modifies
the chronic character of the activities that have been performed in the property, because the
burnings of the natural vegetation are interrupted, as well as the agribusiness activities and
the extraction of materials and wood.

In conclusion, the project will not affect the ecosystem’s self-regulation and stabilization
capacity, therefore, it is ecologically respectful and environmentally feasible within the
framework of a local sustainable development, generating and maintaining a local, regional
and national economic distribution, as a result of the hydroelectric functioning by satisfying
the expectations posed with the national and state of Veracruz development plans in effect.

The operations do not imply great headings in the alteration of the ecologic balance and/or
contributions of emissions or pouring that can exceed the maximum permissible limits and, in
all cases, in the different project’s actions no relevant residual impacts were identified and the
negative impacts identified, in their majority, are totally susceptible of being mitigated, through
preventive, mitigation and/or compensation practices.
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