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1.0 EXECUTIVE SUMMARY

1.1 INTRODUCTION

This Executive Summary reports the main finding of the Environmental, Social and Health
Impact Assessment (ESHIA) of the onshore hydrocarbon exploration activities in
Myanmar, planned by eni within Block PSC-K. The ESHIA is structured in compliance with
the most recent Draft version of the EIA Procedure, issued by the Myanmar Ministry of
Environmental Conservation and Forestry.

The project foresees the acquisition of a gravimetric and magnetic survey over the entire
block extension in order to define the locations of the 2D seismic survey to be performed
within the Block.

The series of surveys have the final aim to identify possible exploitable hydrocarbon traps
within the Study Area.

This report was completed by an European Environmental Consultancy Company, ERM
(Environmental Resource Management) and revised by International Environmental
Resource, IEM, is based on an analysis of currently available data which will be integrated
with further information, through environmental and social surveys, contacts with public
and local stakeholders, to be performed in the next stages of the Project.

1.2 THE PROJECT

The Project follows the invitation to apply for hydrocarbon exploration authorizations and
subsequent hydrocarbon exploitation licenses, announced by the Republic of the Union of
Myanmar on 17/02/2013 and awarded to eni Myanmar BV. On 31st July 2014 eni signed
the Production sharing Contract (PSC) for the onshore Block PSC-K.

The PSC-K Block covers an area of about 6,560 km? in the Mandalay Region, with small
eastern portions belonging to the Southern Shan State, and to the Naypyitaw State in the
south, as shown in Figure 1.1. The full surface coordinates for Block PSC-K are shown in
Table 1.1.

Table 1.1 Coordinates for Block PSC-K

Point Longitude (E) Latitude (N)
1 96°00°00" 21°48'00"
2 96°19'29" 21°48'00"
3 96°20°00" 20°10°00"
4 95°56'32" 20°10°00"

Source: Myanmar Ministry of Energy, 2013
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Figure 1.1 Location of PSC-K Block
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Gravimetric and Magnetometric surveys will be performed simultaneously by using
airborne instruments mounted on the same aircraft. Surveys are flown for both detailed
and regional applications; with line spacing from 50 to 2,000 m. The orientation of the
flight paths is dependent on the geology of the area. The flight height is generally
between 80m and 100m above ground using draped method.
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Gravimetric survey measures the gravimetric anomalies caused by the different density in
the subsurface rock bodies. In particular, it allows the interpretation of sub-surface
features exhibiting a lateral density contrast to their surrounds.

Magnetometric survey aims at detecting magnetic anomalies in the deep rock bodies
resulting from variations in chemistry and magnetism in the rock bodies themselves.
Cesium vapor magnetometers are the most widely used instruments for aeromagnetic
surveys, whenever the highest resolution and/or cycling rates for measurement of the
earth's magnetic field is required.

Cessna Caravan type, carrying three instruments (gravimeter, magnetometer and LiDAR
sensor) at one time, represents the currently preferred solution. The final design of the
Grav-Mag survey will be driven by the gravimetric part, being the magnetic survey less
dependent on the survey design. There is the possibility to replace the airplane with a
helicopter in case unexpected constraints or particular requirements are needed. The final
decision will be taken as soon as the Grav-Mag contractor will be selected.

The realization of a Grav-Mag survey does not essentially require significant logistics in
terms of personnel, equipment, spares and back-up. Organizational efforts will be limited
to the issues related to the arrival and recovery of the aircraft, the fuel provision, and the
personnel accommodation.

2D Seismic Survey layout will be designed as soon as Gravimetric and Magnetometric
interpretations will be available. 2D seismic survey aims at providing a detailed
interpretation of the geological and structural features in order to identify the potential
presence of hydrocarbons traps in the subsurface.

Once the layout will be set up, and prior to the arrival of geophysical equipment on site,
the seismic sources and receivers lines will be surveyed in order to avoid any important
sensitivity along the seismic lines.

Weather and environmental conditions, such as agricultural land cover and access road
network, suggest the use of explosive source supported by 4x4 vehicles and portable
handling system. Quantity (kg) and depth (m) shall be tested before the beginning of the
survey: 3 Kg dynamite at 25m depth for single shot can be used as reference, having
been applied in the neighbour block in previous 2D acquisitions.

Seismic survey performed with micro-charges does not require main site clearance. The
source locations will be selected in such a way to minimize any site clearance. A policy of
minimal clearance will be implemented by eni Myanmar in accordance with eni Standards.

The vibroseis source option can be possibly considered in the dry season.

2D seismic acquisition will be performed with micro-charges placed along seismic lines
with an interval along each line of 50m.

The use of vibroseis for 2D seismic survey will be evaluated on site during the dry season.

In order to calibrate the shallow seismic signal, upholes will be drilled along the survey
lines. The location of upholes (at least 20 Upholes at min depth of 60m) will be carefully
considered to avoid particularly sensitive areas.

One main camp is likely to be placed for the duration of the whole survey. The Main
explosive Storage will be located at the nearby Military Compound. In case the main
explosive storage centre is too far from the area of operations, a temporary explosive
storage center will be realized in proximity of the survey area. In any case this area will
be approved by MOD (Ministry Of Defence). The location of the structure will be defined
by the contractor personnel and eni Myanmar representatives during the camp
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preparation. The structure will be fenced and access will be allowed only to authorized and
trained personnel. Adequate fire prevention systems will be installed. A specific Site
Abandonment Plan will be prepared by eni Myanmar, documenting how the camp locations
should be closed. Camp closure will involve the removal of all vehicles, equipment,
infrastructure and fixtures.

1.2.1 Benefits of the Project

In line with the National Plan, this Project of Hydrocarbon exploration will provide new job
opportunities and an increase of the local providers income, the possibility to benefit from
the use of hydrocarbon resources within the country and to increase the economy by
exporting the extracted resources to foreign countries.

1.2.2 Implementation schedule

The overall duration of the activities will be within the 3 year Exploration Period of the
PSC.

1.3 LEGISLATIVE FRAMEWORK AND APPLICABLE LEGISLATION

The ESHIA document has been developed following the requirements of the most recent
version of the EIA Procedure, issued by the Ministry of Environmental Conservation and
Forestry of Myanmar.

The ESHIA considers the following relevant guidelines, standards and regulations:

¢ international policies, principles and standards, adopted by eni, such as IPIECA and
WHO guidelines, IFC standards;

e international treaties and agreements, ratified by Myanmar, related to environmental
issues;

e Myanmar administrative, environmental, social, health and safety regulations. As im-
portant issue for the development of the Project, special attention is given to these
pending or recent laws related to ESHIA requirements: the Environmental Conserva-
tion Law (2012), the Environmental Conservation Rules, (2014), the Foreign Invest-
ment Law (2012) as amended in 2015 and the Foreign Investment Rules (2013) the
Environmental Impact Assessment Procedures (2016), Environmental Quality Stand-
ards (2016), the Protection and Preservation of Cultural Heritage Region law (1998) as
amended in 2009, the Protection and Preservation of Ancient Monuments Law (2015),
Protection and Preservation of Antique Objects Law (2015), the Farmland law (2012),
Explosive Substance Act (1908), Myanmar Aircrafts Act (1934), Myanmar Aircraft
Manual (2010) and all applicable labour laws.

1.4 DESCRIPTION OF THE SURROUNDING ENVIRONMENT (BASELINE)

The aim of the ESHIA baseline is to provide an exhaustive overview of the characteristics
of the different environmental, social and health components present in the Block PSC-K,
representing the Project Location. eni Myanmar, in line with the international best
practices, assigned to an international environmental contractor, ERM, Environmental
Resource Management, the preparation of the preliminary Environmental, Social, Health
Impact Assessment even if only a grav-mag survey has been conducted in Block PSC-K.
Once the 2D seismic survey lines are determined, the primary data environmental
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samplings and socio-economic surveys will be planned and executed in the potentially
affected area. The baseline will be revised accordingly to the data resulting from the
surveys and samplings by the Qualified Environmental contractor: IEM, International
Environmental Management in cooperation with a Local Environmental contractor, EQM,
Environmental Quality Management.

Considering that the seismic survey extent covers the majority of the PSC-K Block, the
Area of Influence for environmental social and health baseline has been defined as the
boundary of the Block itself as shown in Figure 1.2.

The baseline characterization of the Study Area has been conducted through a review of
the available information, mainly at national and regional levels, and through a high level
analysis of the environmental, social and health components. On the basis of a satellite
images analysis and land cover information of the whole Block, the following main land
cover areas have been identified (described in section 5.3.5 of the ESHIA):

bare soil;

bush and shrub;

low laying mixed vegetation;
urban area;

mixed agriculture;
irrigated/flooded agriculture;
dry forest;

green forest;

water bodies.

The project footprint on these land cover areas has been considered as the basis for the
related Impact Assessment.

The Baseline has been organised into six main components: Physical, Biological, Socio-
Economic, Cultural, Visual and Health.

Date Issued: 03/10/2016
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Figure 1.2 Area of Influence for Environmental, Social, and Health Baseline
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1.4.1 Physical Component

Block PSC-K is mainly located in Mandalay Region, as shown in Figure 1.2, and it obtains
most of its rainfall from the southwest monsoon. The undulating land is subjected to
severe erosion under rain and strong winds. Located in the Central Lowlands and drained
by the Ayeyarwady River and its major tributaries, the region is characterized by folded
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small mountain ranges, a volcanic line and the Sagaing Fault zone, and a regionally
significant active right lateral strike-slip fault.

Air

Block PSC-K is located between the following two climatic zones: Tropical savannah
climate (around the Dry Zone), and Subtropical Monsoon and subtropical mountain
climates.

The region is characterized by a monthly maximum temperature between 29 and 33.5
and a monthly minimum temperature between 18.5 and 23.5°C. The highest
temperature is measured in April.

The highest values of humidity are recorded from June to November that corresponds
approximately to the cyclones season. During the wet season the heat index is located
in the “"Extreme Caution” section, it ranges between 95 and 100.

The visibility is low during the rainy season, whereas in the dry season is good, even
though foggy sunrise and sunset are frequent.

The region is dominated by a southwest monsoon wind in the rainy season and
northeast monsoon wind in the winter or cold-dry season Mean monthly wind speed at
Minbu Meteorological Station varies from 0.9m/s to 1.7 m/s.

No Air quality records were available for the Area of Influence; therefore 2009-2010
survey data from a study on the adjacent northern area with very close characteristics
was considered (Environmental Impact Assessment — Myanmar Section of Myanmar -
China Gas Pipeline Project, Chapter 7 Environmental Baseline;, CNPC and IEM).

Baseline air quality concentrations were found to be well below the annual mean WHO
guideline (updated 2005) and the annual mean National Ambient Air Quality Standards
(USEPA, 1990); while levels of PM1o Exceeded the limits in various locations, mainly due
to mineral oxides from natural sources.

Concerning Climate Change, trends for CH4 and N20 emissions in agriculture sector
clearly highlighted the sharp increase in the short term (2000-2005) as well as in the
long term (1990-2030). Waste sector also showed an increase in CH4 emissions due to
the population growth. Land use change and forestry sector is the major emitter which
comes from deforestation. On the other hand, total annual CO> removals by natural
forests are also declining steadily due to the decrease of the natural forest areas.

Due to the rural nature of the area, the acoustic environment is considered to have low
ambient noise levels.

Water

Block PSC-K is interested by the Mytinge River. Its primary and secondary tributaries
run all over the area. The area is prone to high flood hazard.

No data of surface and ground water quality in the Study Area are available. Information
about water quality in the Study Area will be gathered before the beginning of the
project activities, during a specific field survey.

Block PSC-K is located in the Ayeyarwady aquifer and part of the artesian aquifer.
Groundwater quality of Ayeyarwady aquifer permits use for both domestic and irrigation
water use. A hydrogeological survey related to the groundwater of the study area will be
performed before the beginning of the project activities.

Land Cover

The analysis allowed the detection of a series of main land cover classes as follows: bare
soil, bush/shrub, low laying mixed vegetation, urban area, mixed agriculture,
irrigated/flooded agriculture, dry forest, green forest, water bodies.
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Soil & Subsoil

Block PSC-K is located in the Central Lowlands, a fertile alluvial plain, intermittently
cropped out by the mountain range and hills. A large active fault, the Sagaing Fault (Win
Swe, 1981) crosses the eastern margin of this province.

Block PSC-K is characterized by the following geological units: Recenta Alluvium Units;
Metamorphics Rxs; Mainly Granites; Irrawaddy Group and equivalents; Lower Pegu
Group and marine, brackish and terrestrial equivalents; Margui Series, Mawchi Series;
Molasse-type sediments.

The Area shows an altitude varying from 45m in the in the western area, up to 1500m in
the hilly areas. The slope in the area is mostly flat or very gentle (<1%) with slopes up
to 5% in the hilly areas.

Soil classes in Block PSC-K are: Light Forest Soils (Cinnamon) Nitosol; Meadow Soils
(Gleysol) and Meadow Alluvial Soil (Gleysol Fluvic); Red Brown Savanna Soils (Luvisol)
and Dark Compact Soils (Vertisol).

Overall Myanmar is considered seismologically unstable and prone to seismic risk.
According to USGS, the Block PSC-K is completely located in 8-9 MMI (according to MMI
Modified Mercalli Intensity) area.

No volcano is located within the Block PSC-K. however Mount Popa is North of the PSC-K
Northern border.

The land of the region is widely cultivated, not much natural vegetation is left apart from
the Easter forested areas. The landscape is mostly covered with mosaic
croplands/vegetation.

1.4.2 Biological Component

The whole territory of Myanmar (excluding the northern tip) is included in the Indo-Burma
biodiversity hot spot which was designated by the Conservation International. In 2009
NCEA (National Commission for Environmental Affairs) published the National Sustainable
Development Strategy (NSDS) for Myanmar. A total of 14 conservation corridors and 43
Protected Areas have been identified in the country.

Nyaung Yan - Minhla Kan and Kyee-ni Inn Key Biodiversity Areas are within the Study
Area. Block PSC-K crosses part of the Panlaung-Pyadalin Cave protected area and part
of the Myittha Lakes Wey Key Biodiversity Area. These KBAs cover overall, about 1.2 %
of the land within the block; in particular, the Kyee-ni Inn KBA is crossed by a 2D
seismic line for about 1.700 m.

The following protected areas are within or cross the Block PSC-K: Panlaung-Pyadalin
Cave, Myittha Lakes (Yit Kan, Yewei Kan, Yathar Kan, Myin, Nyaung Yan - Minhla Kan,
Kyee-ni Inn, Indo-Burma

The whole Block PSC-K is included in the Endemic Bird Area of Irrawaddy Plains.
According to IUCN Red List, PSC-K Block hosts: 6 Critically Endangered species, 10
Endangered species, 17 Vulnerable species.

The IPIECA Methodology has been adopted in order to identify the habitats on the Area
of interest. The resulting habitat types are: Grassland habitats, Forest habitats,
Cultivated habitats and Wetland, river and lake habitats.

The ecosystem Services involved are manifold and they can be grouped into the
following categories: Provisioning, Regulating, Cultural. ESHIA section 5.4 contains the
detailed list of Ecosystem Services.
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1.4.3 Social Components

Block PSC-K is located Mandalay Region. This Region is situated in the centre of the
country, bordering Sagaing and Magwe Divisions to the west, Shan State to the east and
Bago Division and Kayin State to the South.

Mandalay Region is located in the Central Lowlands, a relatively low-lying terrain drained
by the Ayeyarwady River and its major tributaries. Rolling hills, ridges and small
mountains are present in some areas. The region is characterized by folded small
mountain ranges, a volcanic line and the Sagaing Fault zone, a regionally significant active
right lateral strike-slip fault.

The socioeconomic conditions in the Study Area presented in the ESHIA are based on a
review of the available information, mainly at national and regional levels. The main
findings for the socioeconomics baseline point of view are listed below:

e Myanmar is a resource-rich country, especially oil and gas, mining, and timber;

e Myanmar is an agricultural country, with about 70% of the population living in rural
areas. The major agricultural production is rice, which covers about 60% of the coun-
try's total cultivated land area;

e Population below poverty line is 25.6%. The majority of people in Myanmar spend
70% of their income on food, with little left for health care and education for their
children;

e In Myanmar, the adult literacy rate is quite high (92.3%). The majority of children of
primary school age (90.2%) attend school; this value is slightly higher for the Mag-
way Region (93.5%). However only 58.3% (55.8% in Magway Region) of the children
of secondary school age are attending secondary school. At the national level there is
no notable difference between boys and girls;

e the working age population of Myanmar is about 37.44 million and the working popu-
lation is 30.13 million. So, the unemployment rate is 4%;

¢ most of Myanmar's country roads are unpaved, and many become impassable during
the monsoon season.

1.4.4 Cultural Component
The main findings of the analysis of the cultural heritage available data are the following:

e Myanmar currently has only one site classified in the Unesco World Heritage List:
Pyu Ancient Cities which includes the remains of three brick, walled and moated
cities of Halin, Beikthano and Sri Ksetra located in vast irrigated landscapes in the
dry zone of the Ayeyarwady (Irrawaddy) River basin.However there are eight
properties submitted on the Tentative List. The only site located on block PSC-K
boundary is the “"Badah-lin and associated caves”; the other cultural heritage sites
located in a buffer of 30 km around block PSC-K are the “Ancient cities of Innwa,
Amarapura, Mingun, Mandalay” and the “Wooden Monasteries of Shwe-Kyaung”;

¢ Myanmar has been referred to as the Land of Pagodas, as there are a considerable
number of Buddhist pagodas;
e within the block PSC-K there are 1,284 temples.

1.4.5 Visual Component

The territory of the Block PSC-K could be divided in the following main macro-areas, on
the basis of a satellite images analysis:
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e agricultural areas, characterized by continuous agricultural plots, served by continu-
ous agricultural plots, served by an intricate track network made of very narrow trails
connecting isolated farms, small to big settlements, and the crop themselves. The ar-
eas are served by a complex artificial drainage network that is regulated by a series of
dams on major rivers.

e Natural forest areas, natural remote areas covered by a uniform canopy cover with no
or very few access roads. Settlements are absent or very rare. The superficial waters
are organized in typical dendritic drainage networks made of small rivers and
streams. The topography is irregular.

e Floodplains areas, dominated by intensive agriculture areas alternated to vigorous
natural vegetation patterns, mainly small trees forest patches close to channels and
rivers. Rivers are originally braided and their beds are characterized by the presence
of wide sand dunes and small islands. Where possible they are cultivated.

e Erosional landforms in hilly areas, dominated by the presence of shrubs and bush with
forest patches located close to minor tributaries and streams. These landforms occupy
hilly areas. These zones are not served by a well-developed road network; settle-
ments and sparse houses are rare.

¢ Settlements and villages.

1.4.6 Health Component

The health conditions in the Study Area presented in the ESHIA are based on a review of
the available information, mainly at national and regional levels. The main findings are
summarized below:

e access to health information and health services is very limited for some population
groups particularly vulnerable to health problems. These include people living in rural,
remote and border areas, and low-income families in peri-urban areas;

e a National Health Plan is developed with the ultimate aim of ensuring health and lon-
gevity for the citizens. A long-term (30 years) visionary plan, the National Compre-
hensive Development Plan - Health Sector has been drawn up to meet the future
health challenges;

e in Myanmar life expectancy at birth is 65.94 years for total population, 63.57 years
for male and 68.46 years for female;

e in Mandalay Region the most common sources of drinking water are tube well/bore-
hole (35.6%) and protected well (21.2%), but as many as 7.9% use unprotected
wells and 9.3% surface water;

e in Myanmar access to improved sanitation facilities is strongly correlated with wealth
and area of residence. In urban areas 94.4% of the population have access to sani-
tary means of excreta disposal, compared to 80.4% in rural areas, and only 59.8% of
the poorest population have access to improved facilities, compared to 98.2% among
the richest population;

¢ Mandalay Region has the lowest infant mortality rate and under five mortality rate of
Myanmar (respectively 39.24 deaths per 1,000 live births and 47.36 deaths per 1,000
live births). Also maternal mortality ratio is low, 1.76 deaths per 1,000 live births.
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1.5 ASSESSMENT OF POTENTIAL IMPACTS AND MITIGATION MEASURES

Identification and assessment of the Project’s environmental social and health impacts has
been conducted in a phased approach applied throughout the different activities (seismic
survey, wells drilling), and phases (construction, operation and decommissioning) of the
Project.

The significance of each impact (positive or negative), has been assessed through the
application of the following criteria in line with eni Standard requirements (Environmental,
Social and Health Impact Assessment Standard - Doc n° 1.3.1.47):

e temporal scale of the impact (i.e. temporary, short-term, long-term, permanent);

e spatial scale of the impact (i.e. local, regional, national, trans-boundary);

e sensitivity, resilience and/or importance of the receptor/resource that is being im-
pacted;

e number of elements (including individuals, households, enterprises, species and habi-
tats) that could be affected by the impact.

Proper mitigation measures have been identified and taken into account in the definition
of residual impacts for each environmental social and health component analysed in the
impact assessment.

1.5.1 Environmental Impacts

The extension of the Grav-Mag survey is the entire study area, while the location of the
seismic survey is reported in the following section 4. Potential impacts have been
assessed for each of the detected main land cover types: bare soil, bush and shrub, low
laying mixed vegetation, urban area, mixed agriculture, irrigated/flooded agriculture, dry
forest, green forest and water bodies.

The potential environmental impacts associated with the Project are connected to the
following components:

air quality;

noise and vibration;
water;

soil and subsoil;
flora and vegetation;
fauna and habitat;
ecosystem services.

Impacts on environment have the potential to occur during the two activities of the
Project (Grav-Mag and seismic survey).

Potential impacts on the above mentioned components are reported in the following
sections and have been summarized in Table 1 and Table 6 reported in Annex 3.
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1.5.1.1 Air
Grav-Mag Survey

e Potential impacts on air quality can arise only due to atmospheric emissions from the
aircraft. They are expected to be Low for the whole territory. No mitigation measures
will be applied.

Seismic Survey

¢ Impacts due to dust emission caused by micro-charges blast is expected to be low for
all the land cover types. Mitigations such as: wet suppression, limited vehicles speed,
dust control measures, periodical maintenance of the roads will be implemented.

¢ Impacts due to pollutants emission by vehicles and power generators exhausts is
expected to be low for all the land cover types. Mitigations will be implemented such
as: regular maintenance, vehicles use minimization, generators in line with WHO
recommendations and located down-wind.

Taking into account the nature of the impact and the implemented mitigation measures,
the overall evaluation of potential impacts from the activities related to the seismic
survey are expected to be Low for the whole territory. This is mainly due to the
characteristics of duration and extent of the impacts; both dust and pollutants emissions
are considered temporary, and limited to the operating sites and their immediate
environments.

1.5.1.2 Noise & Vibration Emissions
Grav-Mag Survey

During the Grav-Mag survey, the aircraft is expected to overfly the Project area at a low
height (80-200m), thus the noise emissions may generate a potential impact at sensitive
receptors. This disturbance will be temporary and limited to the transit of the aircraft.
During the survey no significant vibration emissions will be generated. The potential
impact on noise quality is expected to be Low for the whole territory.

Seismic Survey

e Short Term Impact due to noise & vibration emission during the site preparation and
line clearance are expected to be low for the whole Area of Interest. Mitigations such
as vehicles turning off when not in use will be implemented.

e Short Term Impact due to noise and vibration emission during the blasting activities is
expected to be low for the whole Area of Interest. Reduction measures will be
implemented such as: vehicles turning off when not in use, schedule of different noisy
activities to occur concurrently since the combined effect may not be significant,
limitation to noise activity to the least noise-sensitive hours.

Noise and vibration emission resulting from Seismic Survey activities can be considered
temporary and limited to the operating sites and their immediate environments. Taking
into account the implemented mitigation measures, the overall potential impacts is
expected to be Low for the whole territory. The impact ranking should be confirmed after
a field survey with the aim of ground -truthing the available data. A Noise Monitoring
plan will be developed in order to evaluate real noise emissions and effectiveness of
mitigation measures.
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1.5.1.3 Water

Grav-Mag Survey

During the Grav-Mag survey, no impacts are expected.
Seismic Survey

Sources of impacts for seismic survey activities are: preparation of the site, line clearance
and construction of roads, consumption of water, movements of vehicle; equipment and
personnel, waste management. The resulting impacts and adopted mitigation measures
are the following.

e Potential impacts from unexpected Contamination of Water Resources with Solid and
Liquid Waste are evaluated to be Medium. A specific Water and Waste Management
plan will be performed (see ESHIA Section 8) and no discharge of liquid waste to
water resources will be allowed.

e Potential impacts from unexpected Contamination from Fuels, Lubricant Oils and
Chemicals are evaluated to be Medium. Management measures to be adopted will be:
temporary fuel storage carefully bounded, refuelling sites with appropriate spill
containment equipment, personnel training in emergency spill response, no washing
of machinery allowed near watercourses.

e Impacts from potential Effects Arising from Runoff are expected to be low. Mitigation
measures to be adopted are: a storm water management strategy (within
Environmental Management Plan), controlled access point for authorised vehicles
only, minimisation of vegetation clearance, drains diversion if required, sediment
retention through devices like silt fences and check dams, drainage system
maintenance, geomorphological and vegetational restoration to prevent sediment
runoff, avoid operation in alluvial plans in risky periods, groundwater quality and
hydrogeological surveys to verify absence of contamination following uphole drilling.

o Effects of Sediment Plumes on Water Resources are expected to be low. Mitigation
measures such as limited vehicle speed in proximity of water bodies or topsoil
protected storage will be implemented.

e Consumption of Water Resources during site preparation and survey will cause an
impact expected to be low for the whole Area of Interest. Bottled drinkable water will
be supplied to the camp sites.

Considering the potential of regional extent and the long duration, the impacts on
freshwater due to potential contamination (liquid waste, waste, fuel, oil, etc.) has been
evaluated as Medium. The impact on freshwater due to interference on hydrological and
hydraulic regime, sediment plumes and water consumption are considered Low.

1.5.1.4 Soil & Subsoil

Grav-Mag Survey

During the Grav-Mag survey, no impacts are expected.
Seismic Survey

Sources of impacts on soil and subsoil are: preparation of the site, line clearance,
construction of roads, down-hole drilling, movements of vehicles equipment and
personnel, waste management. The resulting impacts and adopted mitigation measures
are the following.
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e Potential impacts from unexpected contamination of the Soil are evaluated to be
Medium. Mitigations such as reinforced concrete pads, storage tanks with secondary
containment, paved areas in refuelling locations, Waste Management Plan. A series of
specific mitigations measures for drilling muds will be considered (see ESHIA 6.2.3.4).

e Impacts from potential Disturbance and Degradation are expected to be Low.
Mitigation measures will be the following: erosional landforms will be avoided or, if this
is no possible, minimized in survey planning; after heavy rainfall temporary surface
stabilisation materials will be installed; vehicles access will be restricted to the traffic
corridors. Deep ploughing will be applied during decommissioning phase of well sites.
Erosion and sediment control measurements will be implemented.

e Impacts from land take are expected to be Low as no machinery will be allowed to
leave the access roadways or the worksites.

The impact is expected to be Low for the whole territory except the potential
contamination of soil in erosion landforms habitat that has been evaluated as Medium.
The ranking should be confirmed after the performing of the field surveys.

1.5.1.5 Flora and Vegetation
Grav-Mag Survey

During the Grav-Mag survey, negligible impacts are expected.
Seismic Survey

Sources of impacts on flora and vegetation are: preparation of the site, line clearance,
construction of roads, down-hole drilling, movements of vehicles equipment and
personnel, waste management. The resulting impacts and adopted mitigation measures
are the following:

e impacts from Loss of natural vegetation are expected to be Low (Medium for Erosional
Landforms). A monitoring plan will be performed along the survey lines and at the
campsite (§ 8.8.3, Biodiversity Action Plan); through an ante and post operam
monitoring campaign, a record of the variability in species occurrence, abundance and
distribution will be provided in the most sensitive habitats identified within the area of
influence of the Project. Vegetational restoration will be implemented in natural and
critical habitats.

e Impacts from Invasive alien plant are expected to be Low (Medium for Erosional
Landforms). An ante - and post — operam monitoring will allow to define the presence
of alien species.

e Impacts from Degradation of Abiotic Components of Ecosystems are expected to be
Low (Medium for Erosional Landforms). Mitigations measures will be: minimization of
earthworks, vegetational and geomorphological restoration suggested for habitats. The
impact on flora and vegetation component due to Project activities is Low for the whole
territory except for erosion landforms, where the impacts have been evaluated as
Medium. The ranking will be confirmed after the performing of the field surveys.

1.5.1.6 Fauna and Habitats

Grav-Mag Survey

During the Grav-Mag survey, negligible impacts are expected.
Seismic Survey

Sources of potential impacts on fauna and habitats are: temporary land-take for Project
construction; site clearance and preparation; use of machinery and heavy equipment; use
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storage and management of hazardous raw materials; production and management of
domestic wastes; presence of workforce. The resulting impacts and adopted mitigation
measures are the following:

e impacts from alteration of abiotic components in ecosystems are expected to be Low.
e Impacts from modification of the Ecological Network are expected to be Low.
e Impacts from increasing collision rate from traffic are expected to be Low.

With regards to the mitigation measures to minimise wildlife impact the use of night light
will be limited; fences will avoid access of wild animals to the campsites. A An ante and
post operam monitoring plan will be carried out to assess any change in fauna and
habitat.

The impact on fauna component due to Project activities is expected to be Low for the
whole territory. The ranking will be confirmed after the performing of the field surveys.

1.5.1.7 Biodiversity and Ecosystem Services

The Ecosystem Services impacts identification has been performed applying the IPIECA
Ecosystem Services Guidance (IPIECA, 2011) for each of the four habitats detected in the
study area. This approach provides a set of checklists to identify for the habitats involved
in the area of influence, ecosystem service dependencies and impacts of oil and gas
developments

The mitigation measures are identified in the Social, Biological or Environmental Impact
Assessment Sections.

1.5.2 Social Impacts

The potential social impacts associated with the Project are connected to the following
components:

e economy and employment;
e infrastructures and public services;
¢ land and livelihood.

Potential impacts on the above mentioned components are reported in the following
sections and have been summarized in Table 2 and Table 7 reported in Annex 3.

1.5.2.1 Economy and Employment
Grav-Mag survey

The realization of a Grav-Mag survey does not require significant logistics in terms of
personnel, equipment, spares and back-up. Organizational efforts will be limited to the
issues related to the arrival and recovery of the aircraft, the fuel provision, and the
personnel accommodation. No base camp is likely to be placed and the accommodations
for the personnel are likely to be selected among the structures present in the cities close
to the selected airports. Therefore, no impacts on economy and employment are
expected during the Grav-Mag survey.

Seismic Survey

Date Issued: 03/10/2016 Page 15
Block PSC-K ESHIA - Rev 02




m Myanmar |
° ESHIA STUDY F(;IR THE EXPLORATION \D —
emni
ERM

eni myanmar BLOCK PSC-K

Project activities may bring potential positive impacts on the regional and local economy
during the seismic survey phase, related to the creation of employment and economic
development and diversification, as following:

e Employment impacts, since eni Myanmar will contract a specialist survey company to
undertake the work; the workforce will consist of a mixture of Burmese sourced from
the local area and expatriates employed. The creation of indirect employment is
expected to be important on a regional and local level; indirect employment includes
people working for enterprises providing goods and services for the project;

e Economic impacts, since the local economy is likely to benefit from an increase in
spending and earning of personnel employed by the Project or of households and
individuals owning services and facilities in the area surrounding the Project.

The following measures will be implemented to minimise any potential adverse impact on
economy and employment and enhance any positive ones:

e sourcing local goods and services where possible: purchasing strategy that stipulates
how national and local purchase of goods will be optimised;

e integrity of recruitment process: equal opportunities and non-discrimination will be
guaranteed in the recruiting process. All contractors will also be encouraged to imple-
ment favourable local hiring guidelines . All job vacancies will be listed clearly with skills
and experience required to fill the position and the duration of the employment con-
tract. Clear information on the recruiting process and the selection criteria will be publi-
cally available;

e managing public expectations: the Project will provide clear information on the number
and timescales of employment opportunities, trying to fulfil as much as possible expec-
tations of the community and thus avoid calling effect into the Project area.

The impacts on the economy and employment component, due to the seismic survey
activities, can be considered Positive, since the development of the Project will give the
possibility to persons to get new jobs, even if for a temporary period, and to gain new
skills.

1.5.2.2 Infrastructures and Public Services
Grav-Mag survey

The realization of a Grav-Mag survey does not essentially require significant logistics in
terms of personnel, equipment, spares and back-up. Organizational efforts will be limited
to the issues related to the arrival and recovery of the aircraft, the fuel provision, and the
personnel accommodation. No base camp is likely to be placed and the accommodations
for the personnel are likely to be selected among the structures present in the cities close
to the selected airports. Therefore, no impacts on infrastructures and public services are
expected during the Grav-Mag survey.

Seismic Survey
The following types of potential impacts have been identified:

e Degradation and temporary disruption of road infrastructures, since an arise of heavy
machinery and truck traffic, equipment and procurement of materials could be possible
and the existing roads could be deteriorated as a result. This could potentially cause an
increase in road accidents and disturbance to the population, having an indirect impact
on the health and welfare of the community;
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e Increased Pressure on Public Services and Utilities, services and utilities will be pur-
chased from local suppliers, where possible. All waste materials will be collected, stored
and transported separately in appropriate and approved bins and containers;

e Increased Pressure on Health Care Facilities, project employees will potentially utilise lo-
cal health facilities located in nearby village and this may place a strain on existing pub-
lic health infrastructure.

The following specific mitigation measures should be employed during the seismic survey
phase to reduce impacts on local infrastructures:

e the project will not use the electrical infrastructure, all power will be generated on site;

e the amount of waste that is generated will be minimised;

¢ the amount of waste that is recovered for recycling will be maximised, including segre-
gation of recyclable wastes at source;

e the amount of waste that is deposited at landfill will be minimised;

e ensure all wastes are properly contained, labelled and disposed of in accordance with lo-
cal regulations;

e dispose of waste in accordance with the waste management plan;

e primary health care and basic first aid for workers will be provided at worksites.

The potential impact on infrastructures and public services, due to the seismic survey,
results as Low for the whole territory, although the ranking will be confirmed after the
performing of the field surveys, which will allow to carry on a ground truth of the available
data.

1.5.2.3 Land and Livelihood
Grav-Mag survey

The realization of a Grav-Mag survey does not essentially require significant logistics in
terms of personnel, equipment, spares and back-up. Organizational efforts will be limited
to the issues related to the arrival and recovery of the aircraft, the fuel provision, and the
personnel accommodation. No base camp is likely to be placed and the accommodations
for the personnel are likely to be selected among the structures present in the cities close
to the selected airports. Therefore, no impacts on land and livelihood are expected
during the Grav-Mag survey.

Seismic Survey

During seismic survey, some portion of land will be used and consequently cause soil loss.
The expected occupied land use will be related to the temporary occupation of the camp
sites, the source locations and the down-hole drilling locations. All the facilities will be
placed in bare lands or in arable lands. Local agricultural activities can be temporarily
stopped in the neighbourhood of the receiving lines in case big machinery is involved.

As mitigation measure, the commitment of the Project will be to restore economic liveli-
hoods to pre-Project levels. Moreover all affected households will be compensated for any
loss of assets.

The potential impact on land and livelihood, due to the seismic survey, results as Low for
the whole territory, although the ranking will be confirmed after the performing of the
field surveys, which will allow to carry on a ground truth of the available data.
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1.5.3 Cultural Impacts
Grav-Mag survey

The realization of a Grav-Mag survey does not require significant logistics in terms of
personnel, equipment, spares and back-up. Organizational efforts will be limited to the
issues related to the arrival and recovery of the aircraft, the fuel provision, and the
personnel accommodation. No base camp is likely to be placed and the accommodations
for the personnel are likely to be selected among the structures present in the cities close
to the selected airports. During the survey, furthermore, not significant vibrations will be
produced. Therefore, negligible impacts on cultural heritage are expected during the
Grav-Mag survey.

Seismic Survey

Direct potential impacts on archaeological artefacts located in the proximity of project
activities, during the seismic survey, include the following:

e direct physical disturbance or damage to cultural heritage sites, due to the line clearance
activities which will result in the disturbance of topsoil and subsoil;

e degradation or damage to cultural heritage sites due to vibration, caused by the micro
charges blast, but also by operation of machinery and heavy vehicle traffic.

As mitigation measure, the charges should be blasted at an adequate distance from the
known sites: a visual inspection will be conducted along the route and any important
sensitivity of high scientific or cultural value will be identified and avoided as appropriate.
If a chance find of high importance will be discovered during seismic activities, the route
will be changed and related procedures should be conducted as outlined by international
and national standards.

The potential impact on cultural heritage, due to the seismic survey, results as Low for
the whole territory, although the ranking will be confirmed after the performing of the
field surveys, which will allow to carry on a ground truth of the available data.

1.5.4 Visual Impacts
Grav-Mag survey

The realization of a Grav-Mag survey does not require significant logistics in terms of
personnel, equipment, spares and back-up. Organizational efforts will be limited to the
issues related to the arrival and recovery of the aircraft, the fuel provision, and the
personnel accommodation. No base camp is likely to be placed and the accommodations
for the personnel are likely to be selected among the structures present in the cities close
to the selected airports. Therefore, no impacts on landscape are expected during the
Grav-Mag survey.

Seismic Survey

Direct visual impacts during the seismic survey will be temporary and limited to small
areas and will include the following:

e direct landscape losses or physical changes to landscape elements, including loss of
vegetation, arising from line clearance.

e direct changes to the receiving landscape resulting from the introduction of temporary
structures and facilities in correspondence of the camp sites.

o presence of machinery and vehicles associated with the seismic survey activities.
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e lighting impact: for safety reasons, the camp sites will be illuminated during night time.

Particular mitigation measures are not needed during the seismic survey; only the
reinstatement of the originally land cover will be carried out along the seismic lines and in
correspondence of the camp site.

Appropriate mitigation measures will also be put in place in order to reduce the light
pollution.

The potential impact on landscape, due to the seismic survey, results as Low for the
whole territory, although the ranking will be confirmed after the performing of the field
surveys, which will allow to carry on a ground truth of the available data.

1.5.5 Health Impacts
Grav-Mag survey

The only project activity and stressor with the potential to negatively impact health and
welfare during the Grav-Mag survey is the use of an aircraft. The following types of poten-
tial impacts on community health and welfare have been identified:

e temporary atmospheric emissions (NO2 and COx) from the aircraft during the data acqui-
sition phase;
e temporary noise emissions from the aircraft during the data acquisition phase.

In order to minimize the annoyance to population, the activity will be performed during
the daylight hours.

According to the criteria defined by eni Standard requirements, the potential impact on
community health, due to the Grav-Mag survey, results as Low for the whole territory.

Seismic Survey

The following types of potential impacts on community health and welfare have been iden-
tified during the seismic survey phase:

e Increased transmission of communicable diseases to the local population through in-
teraction with the external workforce. Communicable diseases of concern are likely to
include malaria, tuberculosis, leprosy, hepatitis, diarrhoeal diseases and acute res-
piratory infections. The presence of an external workforce has also the potential to
lead to a local increase in sexually transmitted diseases.

e Pressure on health care facilities. A light increased pressure on, and decreased access
to, health care facilities could be possible throughout the seismic survey phase due to
the workforce and potential changes in the disease profile of the local population.

e Seismic activities will result in changes to the physical environment, with the potential
to affect the health and welfare of communities. In particular it is expected a potential
temporary annoyance due to the charges explosion noise and vibration for any receptor
closest to work sites and a potential temporary annoyance due to the dust emission and
exhaust emissions due to the charges explosion and the vehicles.

¢ Impacts on community safety, in particular increased risk of road accidents, due to in-
creased project-related traffic.

The main mitigation measures which should be employed during the seismic survey phase
to reduce any impacts on community health and welfare are the following:
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¢ Implementation of good hygiene practices for the workers (such as hand washing),
especially before eating, drinking, smoking and so on.

e Monitoring local health trends in order to be aware of and respond appropriately to
any negative health trends that may be linked to the Project and its workers.

e Prevention of illness among workers in local communities through health awareness
and education initiatives.

e Ensuring that all workers receive education about transmission routes and the symp-
toms of the communicable diseases of concern.

e Develop a training and awareness programme for contractors to deliver to their em-
ployees to ensure alignment with eni corporate requirements for occupational health
and safety management including driving and traffic safety.

e Ensure sufficient health services are made available by Contractors to meet the day to
day needs of Project personnel and families without impacting on access to and over-
load local health care services for communities.

e Implementation of a rapid response grievance mechanism.

e Make sure that Company & Contractor undertake stakeholder engagement prior to the
commencement of project activities to inform communities of the activities proposed,
the timing of activities and the duration.

e Make sure that Company & Contractor develop agreed routes for transportation for all
Project movements (materials, goods and worker movements) to minimise risk of ac-
cidents.

The potential impact on community health, due to the seismic survey, results as Low for
the whole territory except for the potential increased risk of transmission of communicable
diseases, which results as Medium.

1.6 CUMULATIVE IMPACTS

eni Myanmar holds the hydrocarbon exploitation licence in the entire PSC-K Block and no
other O&G activity operates in the same Block; furthermore, based on the available data
regarding the area, there is no evidence of other industrial activity which may have a
potential of cumulative impacts with the project. However, a more detailed investigation
will be conducted in next steps of the Project, through onsite surveys and interviews with
public and local stakeholders.

1.7 ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN

The purpose of the Environmental Management and Monitoring Plan (EMMP) is to define
the framework and the required actions for the monitoring of the status and progress of a
variety of sensitive receptors present in the study area. It also provides relevant
information to evaluate the success of the mitigation measures for the project impacts
identified by the ESHIA as well as compliance with applicable environmental standards.

In particular, the EMMP has the following objectives:

e to define the environmental monitoring requirements for the different receptors in
accordance with the applicable national legislation.

e to provide tools to monitor compliance with the applicable eni Standards and facilitate
any operational changes that may be needed.

e to monitor specific parameters in order to report on selected Key Performance
Indicators (KPIs).
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e to monitor the results in order to evaluate the success of the implemented mitigation
measures in protecting the environment.

The preliminary EMMP has been outlined considering:

e eni Standards (Environmental, Social and Health Impact Assessment - doc. N.
1.3.1.47);

e Applicable Myanmar legislation.

e International standards, in case of lack of provision in the national legislation.

The EMMP defines the monitoring requirements for all the environmental components
affected by the Project, and provides details for their direct and effective implementation
on site during the different developmental phases. In general, the EMMP aims to:

e Estimate the inherent variation within the environment.

e Compare the variation within the environment.

e Make comparisons between different situations (for example, pre-survey and post-
survey) and to detect changes.

¢ Make comparisons against a standard or target level.

¢ Evaluate the success of implemented mitigation measures.

The Plans included in the EMMP are the following:

Noise Management Plan;
Biodiversity Action Plan;

Waste Management Plan;

Water Management Plan;

Cultural Heritage Management Plan;
Emergency Plan.

1.8 PUBLIC CONSULTATION AND DISCLOSURE

The objective of this phase of engagement is to present stakeholders with the ESHIA
report. This phase will be conducted during the next phases of the project and will provide
information on the project impacts and mitigation measures designed to avoid, minimize
or, in case of positive impacts, to enhance them.

Source: Ministry of Health, Annual Public Health Statistics Report, 2011
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