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|. 1. Executive Summary

Cairn Lanka Pvt. Limited (CLPL) proposesto carry out 1450 sq kilometres of 3D seismic survey
in the SL-2007-01-001 block off Kalpitiya in the Gulf of Mannar. CLPL is a wholly owned
subsidiary of Cairn India that holds a 100% participating interest in the Mannar block. The
Block SL 2007-01-001 was awarded to CLPL in the recent Sri Lanka bid round under an
agreement with the government of Sri Lanka. The Mannar basin is afrontier petroleum province
for Sri Lanka that is yet to be explored. Cairn Lanka will invest in the region in exploring the
block by applying the best in class technologies and industry practices in the search to establish
whether commercial quantities of hydrocarbons can be found. Cairn India is currently focused
on exploration and production in South Asia where it has a working interest in 15 blocks, two of
which are producing hydrocarbons. Cairn has been exploring for hydrocarbons in Indiafor more
than a decade. Today it has a proven track record of making exploration discoveries and fast
tracking them to production. As of today there are 40 discoveries to Cairn Indias credit. Cairn
India Limited is listed on the Bombay Stock Exchange and the National Stock Exchange of
India. Cairn Energy PLC, the UK based parent company holds a 65% interest in Cairn India.

This project boundary includes the Indo-Lanka maritime boundary on the West, The Gulf of
Mannar to the North and South and Bar Reef marine Sanctuary which is approximately 2.3 km
to the East of the block. Kalpitiya is the closest town and is approximately 11 km from the
south-eastern boundary of the block.

Sri Lankas efforts in oil exploration dates back to 1960s, when Sri Lanka acquired first off -
shore reflective seismic in the north western region in 1967. Thereafter, between 1974 and 1981,
seven exploratory wells were drilled with assistance from Russian and US companies. Although
some evidence of presence of hydrocarbons was found no serious efforts were made to extract
oil, as it was said to be commercially unviable, given the depth of reserves and technology
available at time (CBSL, 2007).

Recent efforts for oil exploration commenced with a 2-D seismic survey programme carried out
by TGS-NORPEC, a Norwegian oil company in the Mannar basin in 2001 and 2005. The 2-D
seismic survey in the Mannar basin covers an area of 33715 sg. km divided into eight blocks.
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Out of these blocks, blocks 1 & 8 have already been reserved for the governments of India and

Chinarespectively for oil exploration.

Sri Lanka is highly dependent on imported crude and natural gas for meeting its energy
demands. While at the same time there has been limited hydrocarbon exploration to assess
potential for domestic availability and production. This exploration is thus of great national
importance. Any successful discovery would lead to reduction on import of hydrocarbons and

provide a boost to the economy.

A review of the Regulatory and Institutiona Framework with respect to environmental
clearances as applicable to this project indicates that the Petroleum Resources Act, No. 26 of
2003, and regulations under it are applicable to this project. While recognising that any
petroleum operation involves certain negative impacts on the environment, the Petroleum
Resources Act No.26 of 2003, specifies in article 14.5 that an Environmental Impact Study
should be carried out by competent persons. In addition to Sri Lankan regulatory requirements
Cairn s corporate procedures requires that Environmental Impact Assessment is carried out for
all its operations. The EIA processes of Cairns operations are guided through its HSE policy
and Corporate Responsibility Management System (CRMS) procedures. Cairn Lanka Puvt.
Limited has obtained the services of National Aquatic Resources Research & Development
Agency (NARA) apremier Sri Lankan institution. NARA has been providing technical advisory

servicesto the Sri Lankan government and other private agencies.

This Initial Environmental Examination (Report) (IEER) has been carried out keeping in mind
existing regulatory requirements and in line with Cairn s corporate procedures and guidelines.
The baseline data on various environmental components has been compiled from NARA s
resource base as well as from various other recognised sources. It is a general practice to base
the EIA for seismic surveys on available information. This report is prepared based entirely on
secondary data available from previous studies and reports only. Cairn Lanka will invest in the
region in exploring the block by applying the best in class technologies and industry practicesin
the search to establish whether commercia quantities of hydrocarbons can be found. Cairn has
been exploring for hydrocarbons in India for more than a decade. Today it has a proven track

record of making exploration discoveries and fast tracking them to production. As of today there
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are 40 discoveries to Cairn Indias credit. Cairn India Limited is listed on the Bombay Stock
Exchange and the National Stock Exchange of India. Cairn Energy PLC, the UK based parent
company holds a 65% interest in Cairn India.

The identification and assessment of impacts is based on professiona judgement, simulation
methods and application of mapping techniques like GIS. Distance of the block from various
protected areas has been analysed so as to plan the survey accordingly. In addition, studies done

in several other countries have been referred in the preparation of this report.

The fauna within the seismic survey area (i.e. inside the offshore block SL-2007-1-001) and in
adjoining and neighbouring areas comprise of important fisheries resources. The Bar Reef
marine sanctuary is aso located in the area. The Bar Reef is one of the most productive coral
reef systems as well as it is unique in terms of its bio diversity. About 400 species of reef fish
and numerous species of crustaceans including commercially important species such as lobsters
and sea cucumbers have been found from the area. The Puttalam Lagoon, a highly productive
estuary in the Northwest coast of Sri Lankais also located close to the block. Marine mammals

have also been reported to frequent the area.

The Initial survey would be a 3D Seismic within the block and the impacts have been listed in
some detail in thisreport. It is supposed to have less impact than exploratory drilling, which may
not be necessary in the latter stage of exploration, if proper 3D Seismic is conducted. Though
there have been efforts to study the impact of seismic survey on marine environment, the
analysis has been very qualitative so far. The emphasis is on behavioural and physiological
effects due to sounds at or above the 180 dB to as low as 10 dB level for different species. The
key factorsinvolved in assessment of risk to marine animals during seismic survey are:

i.  Knowledge of sound level a which risk of physica injury or significant behavioral
change can be envisaged
ii.  Damage quantum associated with duration of exposure frequency and speed of sound
iii.  Can continuous noise at moderate levels cause more damage than intermittent noise of

higher levels?
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The proximity of the Bar Reef to the Eastern boundary of the block, the movement of fishing
vesseals within and across the block, fishery activity and fishing gear laid within the block, Reef
fishery conducted by divers, Turtles, Marine Mammals and their migratory patterns are expected
to be affected due to the project activities. Further, damage associated with duration of exposure

frequency on other biota has al so been considered.

Severa other possible impacts have been considered and sensitive areas within 50 km of the the
boundaries of the block have been mapped. Reefs, Sea grass beds, Wetlands and Villus,
Mangroves are some of the eco-systems and their proximity to the project boundaries are
indicated clearly in this report.

It would be advisable to make arrangements to inform the following Government Agencies and
Departments with the consent of the PRDS. A short description of proposed activities in the
exploratory block and precise schedules will be useful for them to be informed and advice on

appropriate measures to be taken in case of conflicts etc.

i.  Ministry of Fisheries and Aquatic Resources Development
ii.  Department of Fisheries and Aquatic Resources
iii.  Central Environmental Authority
iv.  Marine Environmental Protection Authority
V.  Ministry of Defence
vi.  Sri LankaNavy
vii.  Provincial Environmental Authority of North Western Province.
viii.  Chairman, Kalpitiya Pradeshiya Sabha
iIX.  District Secretary-Puttalam and Mannar.
X.  Divisiona Secretary, Kalpitiya

The recommended mitigatory measures are indicated in a separate chapter and a monitoring
plan is aso given. It is recommended that the sesmic survey be conducted as soon as
possible while ensuring that the precautionary principle is adopted in the consideration of
impacts on biota and the mitigatory measures enumerated in this report and the

Environmental Management Plan be followed with good intentions by all concerned.
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1. Terms of Reference

This report is based on the following Terms of Reference.

Vvi.
Vil.

viii.

Collation of information on methodology of proposed seismic survey.

Collation of hydrographical and bathymetry data for the region based on existing
information / records/ documents

Collection and Collation of existing baseline environmental quality

Identification and demarcation of environmentally sensitive areas such as marine national
parks, sanctuaries, breeding grounds, wet lands etc. The sensitive areas should be
mapped using GIS with area coordinates.

Review of legislative requirements, rules and regulations applicable to the seismic
operations. The regulatory requirements have indicated need for permits and the process
for obtaining these

Identification of impacts due to seismic survey on marine ecosystem of the region
Prediction and evaluation of significant impacts due to proposed activities/ operations
Delineation of appropriate measures for prevention and control of environmental damage
Suggest environmental monitoring program. Socio Economic Status of Communities
around the project area and impacts and mitigatory measures needed due to project
activities.

Fishery Activities- Stocks of Fish resources, Types of Fishing Techniques and Gear,
Landings according to seasons and Variations, Boat Types, Fishing Grounds with

locations Impacts and Mitigatory Measures
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CHAPTER 1
INTRODUCTION

11 Background of the Project Proponent

Cairn Lanka Pvt. Limited proposes to carry out 1450 square kilometres of 3D seismic survey in
the SL-2007-01-001 block. Cairn Lanka (Private) Limited, is awholly owned subsidiary of Cairn
India that holds a 100% participating interest in the Mannar block. The Block SL 2007-01-001
was awarded to Cairn Lanka Pvt. Limited in the recent Sri Lanka bid round. The Mannar basinis
afrontier petroleum province that is yet to be explored. Cairn Lanka will invest in the region in
exploring the block by applying the best in class technologies and industry practices in the search
to establish whether commercial quantities of hydrocarbons can be found. Cairn India is
currently focused on exploration and production in South Asiawhere it has a working interest in
15 blocks, two of which are producing hydrocarbons. Cairn has been exploring for hydrocarbons
in India for more than a decade. Today it has a proven track record of making exploration
discoveries and fast tracking them to production. As of today there are 40 discoveries to Cairn
Indias credit. Cairn India Limited is listed on the Bombay Stock Exchange and the Nationa
Stock Exchange of India. Cairn Energy PLC, the UK based parent company holds a 65% interest

in Cairn India

As described earlier Cairn Lanka Pvt. Limited proposes to carry out 3D seismic survey in the
SL-2007-01-001 (Mannar) block. The block area is approximately 3000 sq km with depth
varying from 50m to 1800m. It is located to the NW of Colombo off the Puttalam Peninsulain
the Gulf of Mannar. There are no sizeable towns near the block and the eastern extent of the
bloc is some6 km to more then 15 km from the coast low water mark. An exploration and
production agreement has been signed between Government of Sri Lanka and Cairn Lanka Pvt.
Ltd for identifying potential hydrocarbon reserves and production upon a successful discovery.
The initiation of exploration activities in the block are planned during the first quarter of 2010.
The hydrocarbon exploration process at the block would start with gathering of seismic data
which will be interpreted and analysed to identify structures that could be potential hydrocarbon

reserves.
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While recognising the fact that any petroleum operation may involve certain negative impacts on
the environment, the Petroleum Resources Act. N0.26 of 2003 specifies in article 14.5 that an
Environmental Impact Study should be carried out by competent persons. In addition to Sri
Lankan regulatory requirements Cairn s corporate procedures require that Environmental Impact
Assessment be carried out for all its operations. The EIA processes of Cairns operations are
guided through its HSE policy and Corporate Responsibility Management System (CRMS)
procedures. Cairn Lanka Pvt. Limited has obtained the services of National Aquatic Resources
Research & Development Agency (NARA) a premier Sri Lankan institution. NARA has been

providing technical advisory servicesto the Sri Lankan government and other private agencies.

1.2  Background on hydrocarbon exploration in Sri Lanka

Sri Lankais an island nation which is situated between 5°55 - 9° 50 north latitude and 79° 42
81° 51 east longitude. The total land area of the isl and is about 65,000 km? and having a
maritime jurisdiction over 517,000 km?. The total population of the country is approximately 20
million.
Sri Lankas efforts in oil exploration dates back to 1960s, when Sri Lanka acquired first off -
shore reflective seismic in the north western region in 1967. Thereafter, between 1974 and 1981,
seven exploratory wells were drilled with assistance from Russian and US companies. Although
some evidence of presence of hydrocarbons was found no serious efforts were made to extract
oil, as it was said to be commercialy unviable, given the depth of reserves and technology
available at time (CBSL, 2007).

Recent efforts of oil exploration commenced with a 2-D seismic survey programme carried out
by TGS-NORPEC, a Norwegian oil company in the Mannar basin in 2001 and 2005. The 2-D
seismic survey in the Mannar basin covers an area of 33715 sg. km divided into eight blocks.
Out of these block (block 1& 8) aready has reserved for India and China respectively for oil

exploration.
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Sri Lankais highly dependent on imported crude and natural gas for meeting its energy demands.
While at the same time there has been limited hydrocarbon exploration to assess potential for
domestic availability and production. This exploration is thus of great national importance. Any
successful discovery would lead to reduction on import of hydrocarbons and provide a boost to

the economy.

1.3  Objectiveand Scope of IEE

The scope of the IEE study has been determined based on Terms of Reference assigned to
NARA, professional understanding, nature of activities, geographical boundaries, marine
ecosystem conditions prevailing in the block and interaction of project activities with various
stakehol ders.

The scope of work for the I1EE includes:

* Review of regulatory and institutional framework that Cairn needs to be aware of while
carrying out seismic exploration and subsequent activities in the block. Providing a
regulatory framework upfront would assist Carn in understanding compliance
requirements for carrying out various activitiesin the block.

e Compile and analyse necessary information on environmental components like
meteorology, wind & wave patterns, infrastructure, marine water quality, bathymetry,
coastal & marine ecology, environmentally sensitive areas, archaeological sites, ship
movements, fisheries, socioeconomic condition, security concerns, disaster proneness and
stakeholder analysis.

* ldentify and assess potential impacts to various environmental components as well as
interactions with various stakeholders. The impacts include the ones that are adverse,
beneficial, direct as well as indirect. The impacts have been identified and anal ysed based
on professional judgement, and application of mapping tools like GIS.

* Propose mitigation measures for adverse impacts, suggestion on good practices,
emergency preparedness and response, disaster preparedness plan and stakeholder

management.



T $ %& = ) *

1.4  |EE Methodology

The IEE has been carried out keeping in mind existing regulatory requirements and in line with
Cairn s corporate procedures and guidelines. The baseline data on various environmental
components have been compiled from NARA s resource base as well as from various other
recognised sources. It is a general practice to base the EIA for seismic surveys on available

information.

The identification and assessment of impacts is based on professiona judgement, simulation
methods and application of mapping techniques like GIS. Distance of the block from various

protected areas has been analysed so as to plan the survey accordingly.

An environment and social impact management plan has been developed to take care of adverse
impacts and suggestions have been made on good practices. Recommendation on emergency

preparedness and response plan as well as disaster preparedness has been covered separately.

15  Structureof the Report

The report has been structured in a manner to cover the complete scope of this IEE. The
following sections of this report covers regulatory and institutional framework, project details,
baseline environmental & socia condition, assessment of environmental & social impacts,
environmental & social management plan and response to emergencies & disasters. Maps,

charts, tables and photograph has been used for easy reference. The report covers the following

chapters:

Chapter 1 ; Introduction with Regulatory & institutional framework
Chapter 2 ; Project description

Chapter 3 : Description of existing environment

Chapter 4 : Environmental Impacts

Chapter 5 ; Mitigatory Measures

Chapter 6 ; Environmental Management Plan

Chapter 7 ; Conclusions and Recommendations

Chapter 8 : References
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CHAPTER 2
DESCRIPTION OF THE PROJECT

21  History of Exploratory Surveysfor Petroleum and Geotechnics

Oil exploration work in north-west Sri Lanka has been started from 1973 by the Soviet firm
Techno-import. They have drilled three stratigraphic wells based on geophysical data gathered
from the works carried out in Palk Bay and Mannar Island. The test wells were found to be of
low potential but there was evidence of hydrocarbons in Lower Tertiary, Upper Cretaceous and
Lower Cretaceous successions. In addition that rock successions, sand and limestone rocks were
also observed throughout the succession. Two other test wells which were located at Delft and
Palk bay in 1974, indicated the presence of athick succession of clays, siltstone, sandstones and
limestones ranging from Lower Cretaceous to Pliocene period. In addition to these well data,
seismic data suggested the presence of structura features favourable to the accumulation of oil
and gas namely stratigraphic trap. Soil cover of the coastline along the proposed area is dominant
with dune sands with thickness varying from 1.90m to 5.40meters. The Geotechnical works
were done by National Building Research Organization (NBRO) reveaed that the soil profiles of
boreholes with an extent to a distance of 2.5km from the shoreline. It also reveaed that the sand
deposits aong the boreholes mainly composed of brown to grey, fine to medium grained angular

particles with little or no plasticity.

The results from the same study shows that the deposit is gradually varying beyond 2.5km and
the soil cover was found to be a dark grey, fine to medium grained sand with traces of clay down
to a depth of 4 m from seabed. Also, they have noticed the sand deposit is underlain by a thick
bed of sedimentary limestone which belongs to Miocene period. The borehole interpretation of
this area indicates the presence of large cavities in the order of 1 to 2 m width and zones of
moderately to highly karstic limestones. The karstic feature of the limestone is extended from
shallow depth to entire borehole and Rock Quality Designation (RQD) is less due to such
solution cavities (Offshore Geotechnical Engineering study, 1998).

2.2  ThePetroleum Industry in Sri Lanka

The available information from Ceylon Petroleum Corporation (CPC) indicates a steady increase
in demand for Petroleum Products over the years with a slight decrease in demand in 2005 as
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well asin 2008 (Table 2.1) probably due to the current World Economic crisis that has affected
the developed as well as developing countries, leading to recession in many countries around the
world. While the oil imports have always been a mgor drain on the economy, development
activities and the general improvements in living standards have resulted in increase in demand

for petroleum products from industry, power generation and transportation in particular.

Table2.1 IMPORT OF PETROLEUM PRODUCTSFROM 2004 TO 2008

TYPE OF YEAR

PETROLEUM | UNIT

PRODUCT 2004 2005 2006 2007 | 2008
MET.

CRUDEOIL | .o | 2200734 | 2008408 | 2,157,039 | 1938656 | 1,853,983
MET.
Tons | 19170 14517 | 28050 20,740 -

AUTO MET.

OIESEL Tons | 939343 7I5741| 746864 | 1,020,057 | 868418
MET.

PETROL Tons | 137643 150652 | 163613 208,764 | 204,675

FURNACE MET.

oIl TONS -| 270,761| 157,709 191,809 | 266,946
MET.

JET A-1 200,725 | 200,807 | 223,227 161,852 | 193,523
TONS
MET.

AVGAS TONS 137 103 163 196 | 178

BITUMEN MET. - 8,895 | 25487 27,563 | 48,000
TONS ! ! ! !

TOTAL 3,497,752 | 3,378,884 | 3502,152 | 3,569,637 | 3,435,723

Source: Ceylon Petroleum Corporation
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The Ceylon Petroleum Corporation has forecast that the there will be an annual increase in
demand of approximately 5-8% annually, for most of the petroleum products up to the year
2012.

2.3  TheProposed Survey

The Government of Sri Lanka has granted Cairn Lanka Pvt. Limited the block SL-2007-01-001
( Fig: 2.3.1) in the North Western Marine Area of Sri Lanka to conduct Seismic Surveys to
assess the potential availability of Petroleum Resources within the territorial boundaries of Sri
Lanka. Cairn Lanka Pvt. Limited proposes to carry out 1450 Square kilometres of 3D seismic
survey in the block during this exploratory survey. The block areais approximately 3000 sq km
with depth varying from 50m to 1800m. It is located to the NW of Colombo off the
Puttalam/Kalipiya Peninsulain the Gulf of Mannar (Table 2.3.1). The distance of the block from
the North Western Coast is some 6 km to more than 15 km from the low water line. The
southern end of the project areaisjust north of Talawila and the western boundary extends to the
Indo-Lanka maritime boundary.

Pesalai-2

Pearl-1

SL 2007 - 01- 001

. ;\ "

Fig 2.3.1: The Project Area

The detailed bathymetry based on the coordinates in Table 2.3.1 indicates that the western boundary
of the project areais close to the Bar Reef Marine Sanctuary.
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Table 2.3.1: Coordinatesof Project Area

Long Lat
Decimal Decimal
Point Degree | Degree | Minute | Second Degree Degree Minute | Second
A 79.66 79 39 36 85 8 30 0
B 79.048 79 2 52.8 85 8 30 0
C 78.918 78 55 4.8 8.37 8 22 12
D 78.877 78 52 37.2 8.17 8 10 12
E 79.642 79 38 31.2 8.17 8 10 12
F 79.642 79 38 31.2 8.25 8 15 0
G 79.66 79 39 36 8.25 8 15 0

As seen from the sketch of the exploratory block, the project boundary includes the Indo-Lanka
maritime boundary on the West, The Gulf of Mannar to the North and South and is off Bar Reef
marine Sanctuary to the East.

Kalpitiya is the closest town to the block boundary and is approximately 11 km from the south-
eastern boundary of the block. Kalpitiya has a fisheries harbour located within the Puttalam
Lagoon. Access to Kalpitiya could be by Road (Via Colombo-Puttalam road turn west at Palavi)
or Sea. Thereisarail link from Colombo to Puttalam which is 40 km from Kalpitiya. Colombo
Harbour which is approximately 180 km from Kalpitiya and is the largest commercia harbour in
Sri Lanka. There are also minor fisheries landing sites at Chilaw and Negombo which abut the
Colombo-Puttalam highway. The closest airport is the Bandaranaike International Airport which
is about 30 km North of Colombo and 150 km South of Kalpitiya. The protected areas around a
distance of 50 km of the project areais givenin Fig. 2.3.2. This figure indicates that the Bar Reef
Marine Sanctuary and the Wipattu National Park fall within the indicated radius.

"9
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24  Seismic survey process.

The marine seismic survey process consists of sound waves produced on the surface of the sea
which pass through the sea and are reflected by subsea geological layers to receivers (Streamer)
which are towed behind the survey vessel. The time it takes for these waves to be reflected back
from sub seabed geologica formations, as well as the energy content of these reflected signals,
provides a basis for evaluating the structure and properties of the rocks below the seabed.
Seismic surveys utilise, special ships that tow air guns (source) and pressure sensitive
hydrophone receivers located in streamer cables. The air guns fire, compressed air-based sound
pulses (sound waves) at regular intervals, typically every 25 meters as the vessel moves. The
length of the streamers vary from 4 8 Kms. and for 3D seismic surveys 6-10 streamers in
paralel towed at a depth of around 7 m from the vessel. Streamers are typically 100 meters apart
and are spread out by two doors at each end of the streamer array which keeps the streamers in
position. The survey vessdl, typicaly up to approximately 100+ metres long travels at a speed of
around 4 5 knots (approx. 10 Km/hr) when recordi ng data. Vessels are self contained and
have operational endurance from 30 to 90 days. Seismic vessels often operate with a support
vessel which can transport personnel, spares and consumables supplies, to ensure smooth
operation of the main vessel in addition to a fleet of small chase vessels (typically local fishing
vessels) to ensure no obstruction takes place to the main survey vessel and its streamers by other
vessels. Approximately 1 km wide swath has to be clear of fishing boats, nets etc to allow the
vessel and streamers to pass safely.

A typical survey vessel operates with around 45-60 personnel onboard who would all be
considered essentia for 24 hour a day operation and consist of 20 ship crew with 20-30 seismic
management and technical staff and client representatives. The duration of the seismic operation

in the SL block is expected to be around one and half months.
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Fig 2.4.1: Schematic Diagram of Seismic Pulse Path

25  Air gun Source:

An air gun source is a mechanical device that stores high pressure compressed air in a chamber
and releases it suddenly through ports into the seain response to an eectrical trigger. When the
air escapes, the resulting bubble releases energy which travels into the subsurface rock structures
and is reflected back. Air gun capacity typicaly vary from 10 cu in (0.16 litres) to 500 cu inches
(8.21 litres) in volume of air discharged. 10-20 such guns in arrays are used during 3D seismic
survey. By putting several air guns together into an extended air gun array, the overall chamber
volume can be as much as 4000 cu in. A typical layout of air gun sub array has been shown in
the following figure: 2.4.2.
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2.6 Streamers:

The4 8 km streamers are hollow flexible tubes fi [led with refined paraffin some of the seismic
crew use foam filled streamers as well. The streamers have hydrophones (receivers) related
electronics and cabling together with navigation instruments that feed data to the recoding room
aboard the survey vessel. The streamers are located by vanes called doors located at the
extreme front of the streamers and held by cables towed by the survey vessel.

2.7 Sound waves;

The frequency of a energy wave is the number of pressure or particle fluctuations per second,
measured in hertz (Hz). The human ear is sensitive to sound pressure and can normally detect
sounds between 30 and 20000 Hz. Seismic signals generally contain sound energy where most of
the energy is at frequencies below 200 Hz. Single air guns generate a frequency range of 5-200
Hz, while the comparable range for multiple gun array fired simultaneously is in the order of 5-
150 Hz. The sound pressure for individua frequencies or bands varies, however the maximum

level for falls between the range typically10-80 Hz.

Discription of Facilitiesin Survey Vessd

Facilities within the main vessel: As indicated earlier the seismic vessels used for 3D surveys
are self sustaining. There are all facilities to maintain continuous operations for 30 90 days.

Some of the facilities that are related to environmental impacts are as follows:

Water treatment plant: There is Reverse Osmosis (RO) plant that treats sea water into potable
for domestic consumption. The resulting RO reject residue is treated at the effluent treatment
plant also installed in the vessel.

Effluent treatment plant: The effluent treatment plant treats all types of waste water generated
in the vessel i.e. RO reject, sewage, bilge water after oil removal (water collected at the bottom
of the vessal hull which may contain oil from the machinery rooms) and showers, washing galley

and floor wash water. The solids are separated in a centrifuge and stored in closed containers.
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The treated effluent is tested to meet the highest international MARPOL standards before being
discharged into the sea. The oil from the bilge water is separated and incinerated.

Incinerator: The incinerator is used to incinerate paper and oil separated from bilge water.

Storage: Thereis substantial storage facility for fuel, water, chemicals, cleaning reagents, paints,
solvents, paraffin, equipment spares etc. There are other facilities like the engine room, control
room, helipad, cabins etc. that may not be of great interest from the environmental impacts point

of view.

Support vessel and fishing boats: There will be a support vessel of around 50 m length which
mainly carries equipment spares and fuel and food supplies if required. There will be locally
hired 8 10 fishing boats that will be used for gu arding the streamers to prevent other vessels

approaching the streamers.

_'l- )
ekl gk
e

Sea surface)

1.

ey e o
) \‘* Hysdrophone arrasy t ~12%m
Energy source - (receivers /detectors)

(Air gun array)

Figure 2.7.1: The basic components of a marine seismic reflection survey (the layers of the seabed are
shaded) (Simmonds et a. 2004)
2.8  Description of the Gulf of Mannar

The Gulf of Mannar is an inlet of the Indian Ocean that lies between Southeastern India and
Western Sri Lanka. It is bounded to the north east by Rameswaram Island, Adam s (Ramas)
bridge (a chain of shoals) and Mannar Island which separates it from the Palk Strait. The Gulf is
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130-275 km wide and 160 km long. Tampbaraparani River in India and Mawathu Oya in Sri
Lanka both drain into the Gulf.

The continental shelf around Sri Lanka averages 20km with it being narrowest in the south of the
island. The widest point in the northwest of the island is north of the Kalpitiya Peninsula, which
lies in the Southern Gulf of Mannar, where it ranges from 30-60km (Table 2.8.1). Sri Lankas
continental shelf is divisible into a wider inner zone and narrower discontinuous outer zone
which is separated by a 55m isobath. The seaward edge of the shelf occurs at a depth of
approximately 90m. The shelf edge around the island is covered with a thin layer of detritus
material with organic compounds consisting mainly of calcareous material, shell and coral
fragments, worm tubes, echinoderm spines and foraminifera. The inorganic component consists
of quartzes, sand and other coarse materials. The Gulf of Mannar, Palk Strait and Palk Bay areas
act as repositories for detritus materias that are swept northwards along the west coast and
southwards along the Southeast coast of India. Sand accumulation is also high (Swan 1983) in
this area.

Table 2.8.1: Continental shelf morphology within the Gulf of Mannar and its surrounding areas
(Swan 1983)

L ocation Principal Shelf Edge (m) Shelf width
depths (m) (km)

AdamsBridge <15 18-45 20

Gulf of Mannar <15 22-45 30-40

Point Pedro <60 119 60

29 Regulatory and Institutional Framewor k

A review of the Regulatory and Institutional Framework as applicable to this project indicates
that since the boundaries of the project area do not fall within 1.6 km of the boundary of any
National reserve, prior written approval from the Director of Wildlife is not necessary in terms of
the National Environmental Act (NEA). Further, seismic survey is not listed in the list of
prescribed projects under NEA. Discussion of relevant legislation below indicates that the
Petroleum Resources Act, No. 26 of 2003, and regulations under it are applicable to this project.
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210 Environmental legidation in Sri Lanka

In 1980, the Nationa Environmental Act (NEA) was enacted to serve as the main legislation for
environmenta protection and since then it has been amended by Act No 47 of 1980, Act No 56
of 1988 and Act No 53 of 2000. In 1983, the Cabinet of Ministers considered including in it
provision for environmental assessment of devel opment projects, which was subsequently done.
Other legidation, such as the Coast Conservation Act (CCA), amended Fauna and Flora
Protection Ordinance , North Western Provincial Council Environmental Statute No 12 of 1990 ,
and the National Heritage and Wilderness Act further strengthened the regulations on the EIA
process. EIA in Coastal Areas The legal requirement for an EIA was first provided in the CCA,
restricted to the coastal zone. In relation to the Act the Director Coast Conservation has the
discretion to identify which projects should follow the EIA process. The CCA does not specify
the criteria on which such discretion would be exercised.

211 EIA inthe Fauna and Flora Ordinance

The 1993 amendment to the Fauna and Flora (Protection) Ordinance addresses the issue of EIA.
Under this enactment, prior written approva from the Director of Wildlife is necessary for any
development activity within one mile (1.6 km) of the boundary of any National reserve and
mandates that such projects should undergo the EIA process in terms of the Nationd
Environmental Act.

2.12 EIA under the National Environmental Act

Part IV C of the National Environmental Act includes provision for the EIA process . This
applies only to Prescribed Projects which have be en specified by the Minister in charge of
environment and is implemented through designated Project Approving Agencies (PAAS) as
prescribed by the Minister. Depending on the significance of the anticipated impacts, there are
two types of reports submitted for approval, i.e. the Initial Environmental Examination (IEE) and
the Environmental Impact Assessment (EIA). The evaluation of environmental impact is
delegated to various government bodies, depending on the nature of the project. The EIA process
isinitiated by the Project Proponent (PP) and the determination of the PAA appropriatetoitison
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the basis of having the largest jurisdiction over the project area, having jurisdiction over diverse
unique ecosystems, within whose jurisdiction the environmental impacts are likely to be the
greatest, and being the statutory authority to license or otherwise approve the prescribed project.

The PP cannot perform the functions of the PAA.

2.13 EIA intheProvincial Administration

Provincial environmental protection and management was introduced by the 13th amendment to
the constitution in November 1987, in Sri Lanka. So far, only the North Western Provincial
Council (NWPC) has enacted legislation on environmenta protection. The Nationad
Environmental Act remains suspended and inoperative within the North Western Province with
effect from 10th January 1991.

2.14 Operating Procedure

The EIA processisidealy made up of severa stepsthat can be divided into two stagesi.e. EIA
preparation and EIA evaluation. Submission of preliminary information, environmenta scoping
and EIA preparation fallsinto the first stage, which is essentially atechnical exercise (Fig. 2.14).

In Sri Lanka the project approving agencies operate, for the purpose of management, at three
levels; i.e. EIA Cdl, EIA Oversight Committee and EIA Inter-agency Co-ordination Committee.

The EIA cell has legal responsibility for all the decisions of the PAA in respect of the EIA
process; this included the evaluation of the compliance monitoring reports in liaison with the
Project Proponent and the public. The EIA Oversight Committee is comprised of the technical
subcommittee and co-operating Agencies, its duties being to advise the chairman on the EIA
process.The EIA Inter-agency Co-ordination Committee includes representation from all

PAA, NGOs being invited as well; the function of this committee is to review the status of the
implementation of the EIA process, to advise and guide the PAAs and to recommend approaches

for integrating EIAsinto the national policy and frameworks.
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The Flow chart of the EIA process for Devel opment projects given above is the basic procedure
used by all project approving agenciesin considering applications for environmental clearance.

2.15 Prescribed Projects

Only prescribed projects are required to be subje cted to IEE / EIA. Thelist of prescribed
projects requiring an IEE / EIA under the provisions of the National Environmental Act are given

in the act.

The proposed Seismic Survey is not listed as a prescribed project in the list. However, the

following related activities (numbered asin original list) are prescribed:

6. Mining and Mineral Extraction

All off shore mining and mineral extractions.

14. Pipelines

Laying of gas and liquid (excluding water) transfer pipelines of length exceeding 1 kilometer
24. Petroleum and Petrochemical

Petroleum refineries producing gasoline, fud oils, illuminating oils, lubricating oils and grease,

aviation and marine fuel and liquefied petroleum gas from crude petroleum

Manufacture of petro-chemicals of combined production capacity exceeding 100 tons per day
from production processes of oil refinery or natural gas separation. As indicated edlier, seismic

surveys are not specified as aprescribed project under NEA.
2.16 The Petroleum Resources Act, No. 26 of 2003

The above Act and regulations formulated under it are applicable for the seismic survey. The
relevant articles and sections with respect to this project are indicated below (numbered as in
origina list)
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11. (1) In order to ensure the efficient conduct of petroleum operations within the area covered by
the Development Licence issued under section 10 by the PRDC, the Cabinet of Ministers may
from time to time determine the conditions to which such license shall be subject. Any
amendment or variation of the conditions applicable shall also be done only with the approval of
the Cabinet of Ministers.

(2) The Cabinet of Ministers may, in consultation with the Ministry of the Minister in charge of
the subject of Petroleum Resources Development and the PRDC (Petroleum Resources

Development Committee),
determine

(a) the additional conditions to be attached to a Development License, for the maintenance of
navigation, protection of the environment, mitigate adverse social impacts on communities and in
the interest of national security; and (b) the amount of reasonable compensation to be paid by the
Contractor to any person who may be adversely affected by petroleum operations conducted

within the area for which the development license is issued.

(3) The PRDC shall issue a development license in respect of a designated area of an exploration
block for a period that will ensure the maximum efficient recovery of petroleum resources from
that area, so however, that such period does not exceed the period for which a Petroleum

Resources Agreement has been entered into, in respect of such exploration block.

32. The provisions of this Act shall have effect notwithstanding anything contained in any other
written law, and accordingly, in the event of any inconsistency between the provisions of this Act

and such other law, the provisions of this Act shall prevail.
2.17 Conditionsto be attached to Development L icences.

28. Any person authorised in writing by the PRDC may at any time enter into, and inspect, any
site where petroleum operations are being conducted and carry out such investigations or surveys

thereon as may be necessary to ascertain whether the terms of a Petroleum Resources Agreement
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or the conditions imposed in relation to a Development License or any provision of this Act or

any regulation made there under are being complied with.

In addition to the provisions of this act, the guidelines issued by the PRDC for Geophysical,
Environmental and Geotechnical Program/s specify that an Environmental survey be done for

proposed technical programs.

218 Other Approvalsand Consent

It would be advisable to make arrangements to inform the following Government Agencies and
Departments with the consent of the PRDS. A short description of proposed activities in the
exploratory block and precise schedules will be useful for them to be informed and advice on

appropriate measures to be taken in case of conflicts etc.

Xi.  Ministry of Fisheries and Aquatic Resources Development
xii.  Department of Fisheries and Aquatic Resources
xiii.  Central Environmental Authority
xiv.  Marine Environmental Protection Authority
Xv.  Ministry of Defence
xvi.  Sri Lanka Navy
xvii.  Provincia Environmental Authority of North Western Province.
xviii.  Chairman, Kalpitiya Pradeshiya Sabha
xix.  District Secretary-Puttalam and Mannar.
xX.  Divisiona Secretary , Kalpitiya
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CHAPTER 3:
DESCRIPTION OF THE EXISTING
ENVIRONMENT

3.1  The Socioeconomic profile of the communitiesin the project Area.

The surrounding seas in block 1 of the oil exploration block stretches over coastal area of two
administrative districts of Sri Lanka. These administrative districts are Mannar and Puttalam.
The whole Mannar district and a part of Puttalam district (Kalpitiya DS Division) located aside
the project area and hence the socioeconomic profile of those two respective was considered for
the social & economic impact assessment of oil exploration.

3.1.1 Historical Background of Mannar

Mannar means deer river or dilt river. The anci ent port was known as Mahaotota in
Mahawansa, Mantota, and Mahatheetha in Sanskrit, where it meansthe great port . In the period
prior to the 13" century Mathottam or the great port, opposite Mannar on the north western coast
facing the Arabian Sea was the most important trading port of the island. A large number of
articles of foreign origin including coins and porcelain-ware have been excavated at Mannar by

archaeologists.
3.1.2 Mannar district

The district is one of the 25 districts of Sri Lanka. It is located in the north west of Sri Lankain
the North western Province. The district covers 2,002 sq km. approximately 3% of the total land
area of Sri Lanka. Geographically the Gulf of Mannar is on the mainland within the arid and dry
zone. High temperatures and low rainfall characterize the climate. The primary economic
activities in Mannar are crop cultivation (mainly paddy), fisheries and animal husbandry.

Employment opportunitiesin this district are highly seasonal.

32



I $ %& < ) =~

3.1.3 Demography

Mannar district population was 103,688 in 2007. The population of the district is mostly Sri
Lankan Tamil. The following table depicts population changes of Mannar district from 1971-
2007.

Table3.1.3 Population of Mannar District by ethnic group 1971 to 2007

Y ear Sri Lankan Sri Lankan Moors | Sinhalese Other Tota
Tamil

1971 Census 55,353 20,878 3,568 83 77,882

1981 Census 68,128 28,464 8,710 1,588 106,940

2001 Estimates | 92,911 5,038 16 0 97,665

2007 Estimates | 95,560 8,073 55 0 103,688

Source: Department of Census & Statistics, Sri Lanka

3.1.4 Administrative units

Mannar District is divided into five Divisional Secretary s Divisions (DS). The DS divisions are
sub divided into 53 Grama Niladhari (GN) Divisions

Table3.1.4. DSDivison wise population in Mannar District

DS Division GN Division Population
Madhu 17 4,498
Mannar 49 51,249
Manthai west 36 26,741
Musali 20 0
Nannattan 31 21,200
Tota 153 103,688

Source: Department of Census & Statistics, Sri Lanka
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3.2  Liveihoods of the peoplein the project area
3.21 Agriculture

Agriculture is one of the key economic sectors in the district providing livelihood over 15000
families, approximately 67% of the population. Out of a land area of 200,206 ha, the total
cultivable land is 37.160 ha (19%). Over 65% is under forest cover. The pattern of agriculture
practiced is dependent on climate and traditions.

Table3.2.1 Crop distribution in Mannar District

Perennial crop Cultivableland (%)
Palmyrah 7
Coconut 7
Cashew 6
Highland crops 9
Paddy 62

Source: Department of Agriculture, Sri Lanka

3.2.2 Fisheries

Fishing is magjor contributor to the local economy of Mannar district. It provides principa source
of livelihood for a large portion of population, particularly in Mannar and Musali Divisions.
Thus nearly 50% and 40% of families respectively rely on fishing activities with over 9030

familiesin 41 villages engaged in fishing.
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Table 3.2.2 Basic Marinefisheries Information in the Project Area, 2007

Mannar Puttalam

Number of fishing villages 41 108

Fish landing centres 50 66

Fishing households 9,030 12,500
Active fishermen 10,930 13,700
Fishing population 42,440 56,840
Total number of fishing crafts 2,315 4,638
Tota fish production(MT) 9,170 17,110

Source: Sri Lanka Fisheries Y ear Book, 2007

The Gulf of Mannar is an ecosystem of high biodiversity and hence it is a rich area for fish
resources. There are more than 42,000 fishing population and around 10,000 active fishermen
conducting fishing operations in the Mannar basin. A large number of fishermen from adjacent
Puttalam district too are engaged in fishing in the project area. Therefore, approximately 60,000
people are dependent on fish resources of the project area. In 2007, the total fish production from
Mannar district was about 9,170 mt while Puttalam district produced 17,110 mt. This shows that
the fishing in the Mannar basin is vital for the livelihood of people living in both Mannar and
Puttalam districts. A large number of allied activities are linked with fishing. For an instance, dry
fish making is an alied activity taking place in the Mannar district in medium scale. More over,
a large number of people are linked in the chain of fish marketing and processing. So the
fisheries are of immense importance for the well being of communities living on the edge of the
Mannar basin.
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3.2.3 Other income generating activities

Though the mainstay of the economy is agriculture and fisheries, salt production and animal
husbandry are practiced in the Mannar district as subsidiary livelihoods. Until 1989, Mannar
Salterns produced between 3500 and 4000 Mt of salt per year. However, now its capacity has
reduced drastically to 1251 Mt per year. Currently it supplies salt to fishing communities for dry
fish production, to the ice factory at Pasalai and to Multi-purpose Co-operative Societies

(MPCSs) and private sector for consumption.

3.3  SiteDescription and existing Physical Environment

The survey area is located within the Mannar Basin which lies between north western part of Sri
Lanka and the Indian coastline. The minimum and maximum water depths of the study area,
ranging from 30 m to greater than 3000m, lies immediately to the south of the Cauvery Basin

which isidentified as a productive zone for both oil and gas in adjacent Indian jurisdiction.

The fauna within the seismic survey area (i.e. inside the offshore block SL-2007-1-001) and in
adjoining and neighbouring areas comprise of important fisheries resources. The Bar Reef
marine sanctuary is also located in the area. The Bar Reef is one of most productive coral reef
systems as well as it is unique in terms of its bio diversity. About 400 species of reef fish and
numerous species of crustaceans including commercially important species such as lobsters and
sea cucumbers have been found from the area. The Puttalam Lagoon, a highly productive estuary
in the Northwest coast of Sri Lankais also located close to the block.

The Fig. 3.3.1.1 and Fig. 3.3.1.2 show the general bathymetry and geo-morphology of offshore
Kalpitiya area. The Fig. 3.1 shows the bathymetric variations in the study area. The available
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bathymetric data indicates the depth variatiorOis13o 1800 meters. The morphological map of

the study area indicates a narrow continental stieith is about 5 kilometres.

3.3.1 Topography

Fig 3.3.1.1. Bathymetric map of the proposed ingasibn area
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